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BBEAEHWE

3afonro o TOro, Kak 4YenoBeK y3Han O CyLWecTBOBaHWUU
MWKPOOPraHW3MOB, OHW LIMPOKO WCMO/Mb30BanuCbL UM B ca-
MbIX pa3Hoo6pa3HbIX npoueccax: NMUBOBApeHWMU, BUHOLENUN,
xneboneyeHnn n T. 4. 3Ha4YeHUe U PoOJib MUKPOOPraHU3MOB
4N pasfMUYHbIX NPOWU3BOACTB 6bINMM OTKPbITHl B CepejuHe
npownoro crtonetus J1. lMacTepomM, HO TO/NbKO HayuHas ¢
30—40-x rofoB Halero cToneTWs, Korga 3HaHuWs 0 Qusno-
NOTUN N 3aKOHOMEPHOCTAX pOCTa MUKPOOPraHW3MOB 3Hayu-
TeNbHO NOMOMIHWAWUCL, MNOABMNACb peanbHas BO3MOXHOCTb
cfenatb UX HeucyepnaeMblM UCTOYHUKOM MOfyvyeHMa 6uono-
FTMYECKN aKTUBHbIX BewecTB: 6e/lKOB, aMWHOKUCNOT, BUTa-
MWUHOB, NMNWUAOB, PEPMEHTOB, aHTUOUMOTUKOB U T. 4.

YunTbiBas, 4TO yXe ceiiyac MUpPOBOIN aeuumnT 6enKa co-
CTaBNAeT M0 caMblM ONTUMMUCTUYECKUM  MOACYETAM OKO/O
5—8 MAH. T., a NpoAyKToB nNuUTaHna—40—60 mMnH. T (no
[JaHHbIM MPOLOBONLCTBEHHON W CENbCKOXO3ANCTBEHHOW oOp-
raHmsaumm OOH—®AQ), Heo6X0ANMMO ObINO HANTWM HOBbIE
MCTOUYHUKM WX MNONMyYeHWs, TaK KaK NUKBUAMPOBATb TaKoOW
4eduuMT TONBKO 3a CYET pacliMpeHUs MOCEBHbIX MouUiafei,
YBENMYEHUS MPOAYKTUBHOCTM CENIbCKOXO3ANCTBEHHbIX KY/b-
TYp M NOrofioBbA CKOTa He NpPeAcTaBAsAeTCA BO3MOXHbIM. Ta-
KUM HOBbIM WMCTOYHWKOM CTasu, B 4aCTHOCTWU, MUKPOOPraHwu3-
Mbl, pacTylMe Ha pasfMUHbIX yriepojcojepxaumx cybecrpa-
Tax. MosfABmMnacb NPUHLMNMANLHO HOBas O0Tpa'clb—NPON3BOL-
CTBO MUKPOOBHbLIX MacC Ha 0Txofax nepepaboTKy pasiIMyHOro
pacTUTENbHOrO CbipbA U APYrMX UCTOYHMKAX yrnepofja, cra-
N0 BO3MOXHbIM 601€e MOAHO U paluoHaNbHO MCNOAb30BaTb
PaHee Hepeanusyemble OTXOAbl pAja MPOU3BOACTB.

MunKpoopraHm3Mbl CnOCO6HbI HaKanAMBaTb OrpoMHble (40
60—70% oT cyxoin maccbl) KonuyectBa 6enkoB. Takasa 6mo-
mMacca MWKPOOOB MOXeT HenocpeACTBEHHO WCMO/b30BaThLCA
B KayecTBe MpekpacHoro o6oraTtuTens KOpMOB N1 XXWUBOTHO-
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BOACTBA M NTULEBOACTBA UM CNYXUTb CbipbeM ANS MOMAyYe-
HUS OYMLLEHHOro 6eNKOBOro npenapara.

Benku, copepxawmnecs B MNPUPOAHbIX 06bekTax (MAce,
pbiGe, MONOKe, OBOLWLAX U Ap.), UMEKOT pa3nuyYHy nuTaTeNb-
HYH LEeHHOCTb. [LN XapaKTepuUCTUKN NUTATeNbHON LLeHHOCTH
6enKOB MO MpefnoxeHnto Komuteta no 6enKOBbIM MOTPe6-
HOCTAM Mpu BceMupHOl opraHusauum  34paBOOXpPaHeHUs
(BO3) BBEAEHO MOHATUME «XUMWYECKOW OTMETKU», OCHOBaH-
HOe Ha HOPMWPOBAHHOM COfEPXaHWW He3aMEHMMbIX aMMUHO-
KUCNoT B Oeske, KOTOpPOe NPUHATO 3a 3TanoHHoel «Xumu-
yeckas OTMeTKa» Hanbonee pacnpoCTPaHEHHbIX CelbCKOXO-
3ACTBEHHbLIX KYyNbTyp NpuBejeHa B Tabn. 1

Tabnuua 1

CogepxaHue amuHokucnot (B8 Yok amu-
HOKMCNOTaM «ujaeanbHOro» 6enka)

NCcToUYHNK nony4vyeHus «XunMnyeckas
6enka OTMeTKa»
METUOHUH + 6enka
+ UMCTENH NN3NH TpuntogaH
MweHnya 39 22 35 22
HAumeHb 37 29 35 29
Puc (nonuposaH- 44 33 64 33
HbIA)
Kykypysa 44 23 22 22
Copro 34 17 45 17

BONbWWHCTBO GENKOB PacTeHWn HEeMONHOLEHHbI, U Aedu-
LUMTHOW aMUHOKMCNOTOI Yalle BCero sBnsetcs Nu3vH. B 6en-
Kax >XWBOTHOTO MPOMCXOX[EHUA KMMeeT MecTo AeduuuT no
METUOHUHY, TpunTodaHy, NN3NHY, U30NEALUHY U TUPO3UHY.

MoBbICUTL NUTaTeNbHYK LEHHOCTb M YCBOSEeMOCTb Tpa-
OVWLMOHHBIX MPOAYKTOB NMUTAHWUA YenoBeKa, a TakXXe KOpMOB
ANS CeNbCKOXO03AWCTBEHHbIX »XWBOTHbIX MOXHO BBEfEHUEM
HefoCTalWMUX HE3aMEeHUMbIX aMUHOKWCNOT U MONHOLEHHbIX
6enKoB.

1 B «npeanbHoM» 6efike MPU3HAHO 3TASIOHHBLIM COfepXXaHue 4eTblpex
He3aMeHUMbIX aMUHOKMCIOT. Ko/fn4ecTBO MX YCTaHOB/IEHO B rpaMmax Ha
100 r «mpeanbHOro» 6enka: nNusnHa— 12,4; TpuntoaHa — 3,1; CyMMbl
METUMOHMHA N uuctemHa— 10,8. Mpu oueHKe NOSHOLEHHOCTM Noboro 6en-
Ka B HeM OrpefenseTca CoAep)KaHuWe 3TUX aMUHOKUCAOT B MNpPOLEeHTax
No OTHOLUEHUIO K 3TasIOHHOMY COAEpXaHulo B «ufeanbHOM» befke. «Xu-
MUYyecKass OTMeTKa» fAaHHOro 6enka ycTaHaB/iWBaeTCA MO MPOLEHTHOMY
COAepXXaHuio TOM aMUHOKMUCNOTbI, KOMNYECTBO KOTOPOW MUHWMAsbHO.
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VIcTOYHMKamMuM noay4vyeHUs 6eNKOBbIX BelWecTB MOryT
6bITb NPOAYKTbI CeNbCKOr0 X034MCTBA, OpraHM4Yeckuii CUHTe3,
6uomaccbl MUKPOOPraHM3MOB U UX MeTabonuThl.

YBeNMYEHUA NepBOro UCTOYHUKA MOXHO AOCTUYbL MyTeM
paclwvpeHns MOCEBHbIX NAOWajeid noj 3epHOBbIe U Mac/iuny-
Hble KYNbTypbl, MOBbIWEHNA UX ypOXalnHocTu, 6onee apgek-
TWBHOIO M pauMoHanbHOro MCMOMb30BaHUA OTXOAO0B Mepepa-
60TKN pacTeHWi, 0TXOA0B MSICO- U pbibonepepabaTbiBato el
MPOMBbILIZIEHHOCTN, MWCMNOMb30BaHMA [AOCTUXKEHUI Hayku B
06MacTu cenekuun BbICOKOMPOAYKTUBHbLIX COPTOB pacTeHWid
W NOPOL CEeNbCKOXO3AWCTBEHHbIX XMWBOTHbIX, CHUXEHUA 3a
cyeT BHeApeHUs MepefoBOM TEXHONOTMWM NOTepb GenKOB Npwu
XpaHeHun 1 nepepaboTKe ypoxaes.

MpoMbllieHHOe nonyyeHne 6eNKOB METOLOM OpraHuve-
CKOro CUHTe3a — feno 6yaywero. benkn ABNAKOTCA coefu-
HEHWAMUN OUYEHb CNOXHOr0 COCTaBa M OTANYAKTCH OFPOMHbLIM
pasHoo6pasmem. CoTHM nabopaTopuil MuMpa 3aHUMaAKTCH
M3yyeHWem cOCTaBa M CTpPOeHWA 6ENKOB, HO TOMbKO Ang
OYeHb HE3HAYUTEeNbHOro UX KOAW4YecTBa YCTaHOBAEHbl XUMM-
Yyeckuii cocTaB, CTPYKTypa M MPOCTPAHCTBEHHas OpueHTaLus
Monekynbl. EguHUUBI 6eNKOB CUHTe3npoBaHbl B nabopatop-
HbIX ycnosuax. Mpu npoussoacTee 6e/1KOB MeTOAOM OpPraHu-
4YeCcKOro CuHTe3a TpebyloTCA YHUKanbHOe o06opyaoBaHue,
pasnMuyHble (EepMeHTbl, YuCTelline peakTUBbI, a-aMUHOKMU-
CNOTbl, KOTOPbIE MOPOA MOXHO MOAYYUTb TONILKO MYTEM MHO-
roctaguitHoro BblAeneHuns M3  TUAPONN3ATOB  pacTu-
TeNbHbIX WM JXKUBOTHbIX TKaHeW. [lo3Tomy ceilyac 370
HanpaBfeHue WMeeT /MWb MO3HaBaTe/lbHOE Hay4yHOe 3Ha-
yeHue.

TpeTnidi UCTOYHUK MONYy4YeHUA 6eNKOBbIX BelecTB — My-
TEM MMWKPOGHOro CMHTe3a — OAWH M3 MepPCneKTUBHbLIX MNyTei
peweHnsa npob6nembl. OCHOBHOE MPEMMYLLECTBO 3TOr0 CMO-
coba 3ak/ovaeTcs B TOM, UTO CKOPOCTb HakonneHus 6Guomac-
Cbl MMKPOOPraHM3MOB Ha HECKONIbKO MOPAAKOB Bbllle, YeM Yy
pacTeHUn U XMBOTHbIX: MUKpoOOpraHusMbl pacTyT B 500 pas
ObICTpee, YEeM CaMble ypOXKaliHble CEe/IbCKOXO03AMCTBEHHbIE
KynbTypbl, n B 1000—5000 pa3 6bicTpee, 4em caMble H6bICTPO-
pacTywue nopoabl CelbCKOXO03ACTBEHHbIX XWUBOTHbIX. [ns
NOMlyYEeHNS MUKPOOHbLIX MACC Yalle BCEro UCMONb3YIOT APOX-
X€eBble MWKPOOPraHW3mbl, KOTOPble NpW OMpeAefieHHbIX YyC-
NoBUSAX CNocobHbl HakannmBaTb Ao 40—50% 6enka OT CBOEW

|\6/|ac0b|, N HekoTopble 6akTepumn, obpasywwmne go 60—70%
enka.



MpoMbILWIEHHOE MPOM3BOACTBO O06OralleHHbIX 6enkamu
MUKPOBHBIX MacC 3HAYUTENIbHO MeHee TPYAOEMKO MO cpaB-
HEHWIO C NOSYyYeHWEM CeNbCKOXO3ANCTBEHHOW NPOAYKLMN.
MMuKpoopraHu3mMbl BblpalWMBaldT B KOMMNaKTHbIX aBTOMaTu-
3MpOBaHHbIX YCTaHOBKAaXx, MOlyYyeHWe MWUKPOOHOro 6enka He
3aBUCUT OT KAuMaTta, NAOAOPOAMS MO4YB, BPEMEHW roga wu
T. 4., NO3TOMY OHO MOXEeT 6blITb OpraHM30BaHO B N06ON reo-
rpauyeckoii Touke 3emnun. Kpome TOro, MUKpo6HbIA 6enok
(0COBEHHO APOXIKEBOW) — «...3TO HACTOAWMA NPUPOLHbINA
NMPeMUKC, KOHLEHTPAT He3aMEeHUMbIX aMWHOKUCAOT, BUTaMu-
HOB, a TakKXe Haubo/ee LEeHHbIX AN8 XWBOTHbIX MUKpPO3fe-
MEeHTOB. [l0CTaTOYHO CKas3aTb, UYTO C KaXAbIM MUIJUOHOM
TOHH KOPMOBbLIX [POXXXEW CeNbCKOe XO34MCTBO MNonyvaeT
400—500 Tbic. T NepeBapumoro 6enka, CoAgepxxallero cebile
220 TbIC. T He3aMeHWMbIX aMWUHOKWUCNOT, B TOM 4ucne 6onee,
30 TbIC. T NN3MHA, 7,5 TbIC. T METUOHMWHA, 9 ThIC. T LUCTENHA,
12,5 Tbic. T TpUNTOhaHa ...» ".

MOMHOUEHHOCTb NUWMK ANA YenoBeKa U KOPMOB ANA Cefb-
CKOXO3AMCTBEHHbIX XWUBOTHbIX OMpefenstoT NMOMUMO 6enKoB
M cofepXxawmecs B HUX HE3AMEHWMble aMWUHOKUC/OTHI.
MoaToMy HenocpeACTBEHHO K npobneme npou3BoAcTBa 6en-
KOBbIX MpenapaTtoB NpuMbliKaeT nMpo6seMa MNOAy4YeHUs amu-
HOKWCNOT B NPOMbILLIEHHbIX MacllTabax.

AMWHOKUCNOTBI MOXHO MOAy4YaTb XUMUYECKUM CUHTE30M,
rMAPONN30OM MNPUPOAHBLIX 6E1KOB, MWUKPOOGMONOrMYECKUM
CMHTE30M W TpaHcthopmauuelh npeALIeCTBEHHUKOB aMMWHO-
KUCNOT C NMOMOLLbID MWUKPOOPraHU3MOB MAWN (PepPMEHTOB, Bbl-
BEeNeHHbIX U3 HUX.

CuHTe3 Lenoro psga aMUHOKMCAOT XWMUYECKUM MYyTeMm
Xopowo pa3paboTaH M BHeApPeH B MPOW3BOACTBO. Bo MHO-
rMx cfiyyasax TakKoe NpPOM3BOACTBO 3KOHOMMWYECKM Lefeco-
06pa3Ho. OfHaKo B MpoLecce XMMUYECKOro CMHTEe3a NpeumMy-
WecTBeHHO o06pa3yeTcad TpyAHO pasfenumas cmecb D- nu
L-thopM amMUHOKMUCAOT.

M3BecTHO, 4TO B NofaBndlOlWEM OOMbLWIMHCTBE CAy4yaes
D-thopmMa aMUHOKMCNOTbI He MpeAcTaBnseT QMU3M0ONOrNYECKON
LeHHOCTU NS 4YenoBeKa M XWBOTHbIX: OHa He BKAKOYaeT-
cA B 0OMEH BelecTB M HeycBanBaeTcs umu. MonyyaeTca ro-
TOBbIA MPOAYKT, 06peMeHeHHbIn 6annacTom. Ecnam xe oum-
WwaTb NpoAyKT OT D-hopMbl, 3TO NPUBOAUT K 3HAUUTENILHOMY

*Bensaes B. O. Mukpobuonornyeckas npoMbILLIEHHOCTb W Mep-
CMeKTUBbI ee pas3BuTUA. — XXKypHan BCeco3HOro XMMMYecKoro obLect-
Ba um. . Il. MeHpgeneeBa, 1972, T. XVII, Ne 5, c¢. 482—488.
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YAOPOXaHWIO N YCNOXHEHWIO MPOU3BOACTBA COOTBETCTBYIO-
e aMMHOKNCNOTLI. [03TOMY faHHOE HampaBfeHWe MpPous-
BOACTBAa aMWHOKWUCAOT HEOOGXOAMMO elie COBEpPLUEHCTBOBATD.

®N3M0NOTNYECKM LeHHble L-popmMbl aMUHOKMCAOT nony-
YaloT B NPOMbIWIEHHOM MacwTabe NyTeM KWUCAOTHOTO WU
LLesI0YHOro TMApPONM3a NPUPOAHbLIX GenkoB. Hambonee npu-
eM/IeMbIM CbIPbeM NS AAHHOTO MpoLecca ABASATCA 0TXOf4b!
pasfMyHbIX MPOM3BOACTB, B TOM 4UC/ie HemUuUieBbIX (Hanmpu-
Mep, KepaTMHCcoAepXaliue 0TXoAbl). ITOT METO[ He NULIEH
HefOCTAaTKOB:  BblCOKas CTOMMOCTb Mpouecca TUAPOIM3a,
CNOXHOCTb BblAENEHWUS OMNpPefeNneHHOW  aMWUHOKWUCAOThbI U3
CMeCM MHOTMX aMWUHOKWUCNOT Fuaponusata, HemsbexHoe pas-
pyweHne 4acTu aMUHOKMCAOT B Mpoliecce rMApPOAM3a u orpa-
HWYEHHOCTb CbipbeBbIX PecypcoB. HO Bce e 3TOT Cnoco6
Mo3Bo/seT YyTUAN3MPOBATb B MO/E3HbIi NPOAYKT OTXOAbl He-
MULLEBOrO Cbipbs, @ B HEKOTOPbIX cnayyasx (Hanpumep, 4Ns
Mosy4yeHWs napeHTepasbHOro MUTAHWUA) SBNSETCA E€AUHCT-
BEHHO BO3MOXHbIM.

MonyyeHne aMWHOKUCAOT C MOMOLLbIO MUKPOBOB OCHO-
BaHO Ha CMOCOGHOCTU HEKOTOPbIX KY/AbTyp MMUKPOOPraHu3-
MOB, SIBAAKOWMUXCA ayKCOTPOPHbIMW MyTaHTamMu, 06paso-
BbIBaTb KaKyl-TO OMNpefeneHHyl0 aMWHOKWCAOTY, Hanpumep
NN3UH, TAYTAMWHOBYI KWCIOTY, METUOHUH, TpunTodaH W
T.4. OTU aMWHOKWCNOTbLI BbIAENAOTCA KNeTKON B MuTaTeslb-
Hyl0 cpeay B 60/blUMX KonuuyecTBax. KynbTypanbHas XWUL-
KOCTb, 060raleHHas onpeaeneHHol aMUHOKUCTOTOM, CYXUT
MCXOAHbIM MaTepuanom Ans NOMYyYeHUs OYMULLEHHOW aMUHO-
KUCNOTbl 60 Mocne KOHUEHTPUPOBAHUS WAN BbiCYLIUBAHWS
MCMONb3yeTCs HEMoCPeACTBEHHO KaK Jo6aBKa B KOpMa Cefb-
CKOXO03A/CTBEHHbIX XWUBOTHbIX.

AMUWHOKUCNOTHLI, CUHTE3NPYeMble MUKPOOPraHM3Mamu,
MMelT ToNbKo L-thopmy, uTo fABAsieTcs GOMbWMUM MNpeumy-
ecTBOM cnoco6a. MMWKpoGUONOTrMYECKUM MNyTeM MNoNyyatoT
B MPOMbILW/EHHbIX MaclTabax MHOrMe aMUHOKUCAOTbI (0CO-
6eHHO 3a py6eXoM, B Halleil cTpaHe NMoKa HanaXeHo Mpous-
BOACTBO TO/IbKO N1M3MHA). MUKPOGHbIA CUHTE3 aMWUHOKUCAOT
Mpyv HanuuymMyM akKTUBHOFO MPOAYLEHTa nNpakKTUYyeckn umeeT
HeorpaHWYeHHbIe BO3MOXHOCTW. [ NS BblpaliMBaHUs MUKPO-
60B MCMNONMb3YIOTCA OTXOA4bl Pa3MUYHbIX MPOU3BOACTB, UTO
Mo3BO/SIET Mo/yyaTb [eweBbli npenapar AN CenbCKoro
X03dlicTBa.

B HacToslee BpeMs HaMeTW/acb TEHAEHUMUS K KOMGU-
HUPOBAHMIO TEXHOMOFMYEeCKUX MPOLECCOB MOMYyYEHUsS aMUHO-
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KWCNOT, KOrfa XMMUYeCKUM CUHTE30M NOAyvatT npejLllecT-
BEHHUKN aMWHOKUCAOT, & CaMble CAOXHble NpeBpalleHns ux
B aMWHOKMNCNOTbI «BO3/MarardT» Ha GMONOrMYeckume KaTanumsa-
TOPbl - EPMEHTbl — UAN Ha MUKPOOPraHW3Mmbl, WX CUHTe-
upylowme. Hanpumep, MOXHO CUHTETUYECKM MONYUYUTb
a,e-AMaMUHONMMENIMHOBYIO KUCNOTY, 3aTeM BO3[elCTBOBATHb
Ha Hee MWKPOGHOW pekapbokcunaszo W MNOAYYUTb SIN3MH.
37O HanpaBfeHWe TONbKO HayuMHaeT pa3BuMBaTbLCA, HO, MO-
BUAUMOMY, B 6yayllemM co4veTaHMe XMMWUYECKOTr0 CUHTe3a U
6UOXUMUYECKOWA TpaHchopmaLum SBUTCA Hambonee nepcnek-
TUBHbIM HanpaBfeHWeM B MPOM3BOACTBE aMWHOKUCNOT.

C nomMowWb0 MUKPOOPraHM3MOB MOXHO MOay4aTb AMMM-
Abl. B HacTosiuee BpemMsa 3HauuTe/lbHOE KOMMYECTBO pacTu-
TeNbHbIX W XUBOTHbIX XWPOB pPacx0AyeTcs Ha TexXHW4eckue
HYX/Abl. 3aMeHa MULLEBbIX XNPOB MUKPOOGHbIMK faCT 3aMeT-
Hblli 3KOHOMMWYECKUI aPheKT.

Mpon3BoOACTBO NNNWUAOB C MOMOLWbLID MWUKPOOPraHW3MOB
BO3MOXHO MO ABYM HampaBfeHUAM: Cheuumann3upoBaHHoe
NMPoOn3BOACTBO, OCHOBAaHHOE Ha HaMpaB/ieHHOM O6WOCUHTE3e
NANNNAO0B MUKPOBHOW KNeTKOW, M nonyyeHwe oTxoda MNPoOmM3-
BOACTBA B BUAE MMUKPOOHOr0 >upa npu MNOAYyYEHUU Kopmo-I
BbIX JPOXXE.

B npou3BoAcTBe, rAe rnaBHbIM, LeneBbiM NPOAYKTOM SiB-
NATCA MUKPOOGHbIE NUAMALI, MUKPOOPraHW3Mbl BblpalnBa- 1
I0TCA NPU MUHUMANbLHOM a30TMCTOM MUTaHMW. B aTom cnydae 1
OHW HaKannuWBalT 3HauMTeNbHble KonmyecTBa (Ao 20% oT,
Maccbl KNeTKW) NUNMA0B, COCTaB KOTOPbIX 3aBUCUT OT wuc-1
NoMb3yeMOro McToYHMKa yraepoga. B nunugHyo dpakuyuio j
BXOAAT hoCcONnNuabl, CTEPUHbI, CBOGOAHbIE XXUPHbIE KUCNO-
Tbl, MOHO-, AU- U TPUTANLEPUALI, CTEPUHOBBLIE 3PUPbI U BOCKU. |
Nlunuabl n3BneKawT 3KCTpaKLmMen, a ocTaBlwyrcs 6buomaccy”
MCNonb3ylT Kak 6enkoByw [06aBKY B KOpMa XWUBOTHBIX,;
OfHaKo cogepxaHue 6enka B Heil B 1,5—2,0 paza MeHblle,
4yem B 0ObIYHBIX KOPMOBbIX APOX>KaX.

Mpu BblpalWMBaHNUM KOPMOBBLIX [APOXXel Ha cpefax ¢
MOBbILWEHHBIMW KOHLUEHTpaunamy napa@uHoB, Ha AW3E/IbHOM
TonnMeBe B 6GMOMAcCe APOXKXKEN HaKamaMBaeTCs 3HAYUTENb-
HOe KO/IMYEeCTBO NUNWUAOB, KOTOpPble ABASKOTCA HeXenaTeflb- W
HbIM KOMMOHEHTOM B FOTOBOM MpPOAYKTE, TaK KakK OHMW BblI3bl-
BalOT €ro NporopkaHve npu xpaHeHuu. Mo3aTomMy AUNUAbI U3
KOPMOBBIX POXXEN 3KCTParnpyrwT, oTpaboTaHHbIe APOXXKU
BbICYLIMBAIOT, a >XUpPbl 0CBO6GOXAAT OT pacTBOPUTENa U
HanpaBNAKT Ha AaNnbHewy nepepaboTky.
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Takmm 06pa3oM, C NOMOLLbIO MWUKPOOPraHW3MOB MOXHO
B HeOrpaHWYeHHOM KOJIMYECTBE NOJyyaTb BaXHellWMe KoOp-
MoBble 6e/KOBble A06aBKWM ANS >XUBOTHOBOACTBA WM NTuLe-
BofcTBa. CUHTE3MpyeMble MUKpooOpraHuamamu 6uonoruyec-
KW aKTWBHble BellecTBa MOryT B NnepcrnekTuse 6bITb o6oratun-
TenaMn nNuWM 4venoseka. Mpy NPOMbILLAEHHOM HAaKOMJAEHUU
MUKPOOHbIX MacC OHW CTAHOBATCA peasbHbIM, AelWeBbiM W
JOCTYMHbIM MCTOYHUKOM NONy4YeHUs 6ENKOBbIX MpenapaTos,
aMWHOKUCIOT Y NUNULOB.

3TW nNpeanocbiiKK  Nerin B OCHOBY CO34aHWA B HalleW
CTpaHe HOBOW OTpac/iu NPOMbILAEHHOCTU — MUKPOOBUONOTM-
4eckoi, koTopas 06befnHUNA MenKue, pa3bpocaHHbIe MO OT-
[LeNbHbIM 0TpacnaM MNPOMbIWIEHHOCTM MUKpobuonoruye-
CKMe Npou3BOACTBA.

B cBA3M C BaXHOCTb 3TO npo6nembl B 1967 r. 6bi10
co3gaHo [naBHOe ynpaBneHWe MUKPOOGMONOTrMYecKol Mpo-
MblWieHHoCcTU npu Cosete MwuHuctpos CCCP, npusBaHHOe
pewarts BONPOCbI NPOW3BOACTBA Pa3/iIMYHbIX MPOLYKTOB MWU-
KpOOHOro cvHTe3a. 3a rofbl CBOEro CyL,eCTBOBaHWA MUKPO-
6uonornyeckas NpoMbIWIEHHOCTb fo6unack 60nbWNX ycne-
xoB. O6bem BanoBON MpoAyKUuWW yBenuyunca 60nee 4yem B
4 pasa. YenbHblil BeC NpoAyKUUN ANA CeNbCKOro X03siicTBa
B 0buwem o6bemMe BbiNnycka BO3poCc Ha 58%. B 1978 r. npo-
MbILLIEHHOCTb Aana XXWBOTHOBOACTBY B 15 pa3 60nblie Kop-
MOBbIX APOX>Kel, yem B 1966 T.

B ntone 1978 r. coctoanca MneHym LK KMCC, koTopbli
MocTaBMA HOBble 3afavyu nepej MWKpPoObUONOrMyeckoil npo-
MbILIIEHHOCTbI0, CBSi3aHHble C MHTEHCU(UKaLUeli CenbCcKoro
X03d/CcTBa, NOBbIWEHNEM ero 3h(peKTUBHOCTU. B npuHATOM
LUK KMNCC un Cosetom MwuHuctpos CCCP nocTaHOB/eHUU
«O panbHewem pasBUTUM MPOU3BOACTBA KOPMOBbLIX fob6a-
BOK, CPeACTB 3aluTbl pacTeHWin W APYroi nNpoayKuuu Mu-
KpO6MONOrMyYecKoim MpoOMbILINEHHOCTH Ha 1978— 1985 rr.»
npegycmatpuBaeTcs BblfeleHWe Ha AaNbHeilllee pas-
BUTMe oTpacau 2,9 mnpg. py6. u BBOA B [AeACTBME MOLY-
HOCTe MO MPOWM3BOACTBY KOPMOBbIX [ApOXXXel  (6onee
1 MAH. T), amuHokucnoT (20 Thic. T) U APYyroin Npoayk-
umn.

Pa3BuTne MNPOMBbILWIEHHOCTU HEeW3B6eXHO Bbi3biBaeT Mo-
TpebHOCTb B cneyuanuctax. C 1934 r. 0o4HOBPEMEHHO C POX-
[leHNeM O0Te4yeCTBEHHOM rMAPONN3HOM NPOMbILINEHHOCTU B Jle-
HUHTPaACKON NecoTeXHWYeCcKon akagemuum u 3atem B Jle-
HUHIPaLCKOM  NeCOXUMUYECKOM  MHCTUTYTe OpraHusyeTtcs
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BbINMYCK WHXeHepoB no cneunanbHoctn 0903 «lMpowusseger
BO KOPMOBBIX [POX)XXEN Ha rupponusatrax pacteHuii». Or-
POMHbIA ONbIT paboTbl MO MOAFOTOBKE KaapoB, MYCKYy U oOc-
BOEHUIO NPOMbIWNEHHBIX 06bEKTOB no3sonua B. U. LWapko-
By, C. A. CanoTHuykomy, B. A. CmupHoBy, A. A. AHpeeBy,
. WN. bpbisranosy, K. 4. MapTbiHeHKo, B. A. EdumoBy q
APYTUM BefyLW MM YYEHbIM U CneymannctaMm, MUMeHa KOTOpbIX
IUMPOKO M3BECTHbl KakK B Hallel cTpaHe, TakK u 3a py-j
6eXoM, co3faTb MNpekpacHble Y4YebHUKM W  y4yebHble no-]
cobua Ana CcTyfeHToB U paboOTHWKOB TMAPOMU3HOFO nNpo--
N3BO/CTBA.

C pa3BuTMEM MUKPOOGMONOrMYECKON MPOMbILLIIEHHOCTH, C
BO3HUKHOBEHMEM HOBbIX HanNpaBfieHWA WUCMONMb30BAHUA MU-
KpOOpraHu3MoB B KayecTBe MPOAYLEHTOB pa3fMyHbIX 6Mono-
rMYecKN aKTUBHbIX BeLLeCTB MofABMUIACL HEOBXOAMMOCTb NOfA-
rOTOBKM CMeuunanucTtoB APYrux HanpaBieHWin MUKpobmono-
rmm. B 1963 r. B MOCKOBCKOM TEXHO/IOTMYECKOM WHCTUTYTE]
MULLEBO NPOMBbILWNEHHOCTM B paMKax cneyuanbHocTn 1015
OpraHu3yeTcsa MNOATOTOBKa WHXXEHEPOB-TEXHO/IOr0B MO TeX-
HOMorMyM (epMeHTHbIX MpenapaTtoB, a HayuHas ¢ 1970 r.
3TOT WHCTUTYT BbINYCKaeT UHXEHEePOB-TEXHO/IOTOB MO BCEMY
MepeyHto crneyuanmsayuin, BXoaawmnx B cneynanbHocTs 1015:
TEXHONOrns (EepMeHTHbIX MnpenapaToB, TeXHONOrMA MUK-
poOHbIX 6€eNKOBbIX MpenapaTtoB, aMWHOKUCAOT W XWUPOB W
TexHonorma 6uonpenapatoB, OpPraHUYecKMX KUCAOT U pac-
TBOpuTeneii. B 1970— 1976 rr. opraHu3yeTcda MNOArOTOBKa
cneunanncToB Anf MUKPOOMONOrMYECKON MPOMBILIEHHO-
CTW ele B LWECTU By3ax CTpaHbl. BaxXHO OTMeTUTb, 4yTO
NMo4YTW Be3fe OCHOBHOI ynop cfenaH Ha NOATOTOBKY WHXEeHe-
pPOB-TEXHOMOr0B, 3aHUMAIOLWUXCA TEeXHONOrne MUKPOOHbLIX
6enKOBbIX MpenapaTtoB, aMWHOKWUCAOT M XMWPOB. Mcnonb3o-
BaTb A/ MOLTOTOBKW WHXEHEePOB-TEXHOJIOTOB MO CMeuun-
anbHocTM 1015 TONbKO y4YebHUKU U yyebHble nocobus, npes-
Ha3HayeHHble 4N1A CNeyuasncToB TrUAPOAM3HOTO MPOU3BOL-
CTBa, He MpeAcTaBNsAeTCcAd BO3MOXHbIM, TaK KaK [peBEeCHble
WU pacTUTeNbHble MaTepuanbl, CYyNb(OUTHbIE LWENOKN — TO/b-
KO 4acCTb Cblpbfi, UCMONb3YEMOIr0O A/ BbipalWMBaHUA KOPMO-
BbIX APOXXKEN.

HacToswas KHWra ABnsetcs MNepBO MOMNbITKOW AaThb
onucaHue TexXHONOrMM MUKPOOHbLIX 6ENKOBbIX Mpenapartos U
XXUPOB Ha OCHOBE CaMOro pa3Hoo6pa3HOro Chbipbf, a TakXxe
M3/10XUTb OCHOBHbIEe 3Tanbl MONYYEHUS aMUHOKWUCIOT nNpu
KY/NIbTUBUPOBAHUN MWKPOOPTraHW3MOB.
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3afayamm Kypca «TexHOnorma MUKPOGHbIX GenKoBbIX
npenapaTtoB, aMWUHOKWCNOT W XWPOB» ABNAKTCA U3Yy4YeHUe
TEOpeTUYeCKMX OCHOB MpOLECcCOB Npou3BoACcTBa Ouomacc
MWKPOOPraHNM3mMoB, BblpaliMBaeMblX Ha CaMOM pa3Hoo6pas-
HOM Cblpbe — rMAponm3atax [peBecuUHbl, CYNbMUTHbIX LWe-
nokax, ruAaponmsaTax pacTUTENbHbIX CelbCKOXO3AWCTBEH-
HbIX OTXO[O0B, O0TX04aX MNWLLEBOM MPOMBIWAEHHOCTU, XUAKUX
yrneBofopofax, CUHTETUYECKUX CMMpTax, NPUPOAHOM rase
M T 4., a Takxke Teopua M npakTuKa fanbHewel nepepa-
60TKM MUKPOOGHLIX 6uMomacc Ha 6enKOBble WUAW NUMNUAHbIE
npenapatbl. He MeHee BaKHOW 3ajayeil ABNAETCA U3yYeHUe
TeopeTUYecKMX OCHOB MNpOLEeCcCOB MNPOU3BOACTBA aMUHOKUC-
NOT, NONyYaemMblX MUKPOOBMONOTMYECKUM NYTEM.

3Ta KHUra B MepBYyK ouvepeab npefHasHavyeHa Ana CTy-
[LeHTOB, obyvalouwuxca Ana nocnefywouieid paboTel B Kauye-
CTBE WHXEHEPOB-TEXHONOrOB B MUKPOOWOMOrMYECKON npo-
MblLLIeHHOCTU. OHa MOXeT 6blTb nofes3Ha ANs paboOTHUKOB
MPOMBbILLIEHHOCTM W OTPac/fieBblX UHCTUTYTOB.

Mpu paboTe Hag y4eBHUKOM aBTOpPbl BCTPETUNM pPAj
TPYAHOCTEN, CBfA3aHHbIX C O4YeHb 60MbWKM pasHoobpasuem
NPOLYKTOB MUKPOBHOro cCUHTE3a, C 60NbWINM KOMUYECTBOM
Mopoil MPOTMBOPEYMBBLIX MaTepuanoB, UMEKLWMUXCA B nuTe-
paType, C euie He A0 KOHLa YCTaHOBMBLUENCS TEXHOMOTuel
Ha LeACTBYHLWMUX M MYCKOBbIX NPeAnpuATUAX OTpacin—Bce
310, 6€3yCN0BHO, He MOT/I0 He CKa3aTbCA Ha COAEepXXaHuu
KHUrKn. MoaTomy aBTOpbl C 6/1arofapHOCTbO M MPU3HaATeNb-
HOCTbIO MPUMYT BCE KPUTUYECKME 3aMeyaHus U NoXenaHwus
M yuTyT UX B CBOeli nocnegytouweli paboTte No COBEPLUEHCT-
BOBAHWO AAHHOW KHUTW.

Mpy NOAroTOBKE PYKONWUCU K U34aHWNI0O 60MbLIYID NMOMOLLb
okasanu npogeccop B. A. CmupHoB, goueHt P. H. Xnect-
KWH, KaHpj. XuM. Hayk B. C. MuWHMWHa, KaHf. 6uon. Hayk
3. M. 3aiueBa n KaHf. xum. Hayk HO. E. KasaHueB. ABTOpbI
BbIpaXalT UM CaMyl WCKPEHHIOK  MPU3HATENbHOCTb U
6narogapHocTb. Mpu odopmaeHUn pykonucum 6onblias no-
Mowsb Oblna oKazaHa KOMNEeKTUBOM Kadenpbl «TexHOMOruns
MMUKPOOMONOTNYECKMX MPOM3BOACTB» MOCKOBCKOIO TEXHO/O-
FMYecKOro MHCTUTYTA MNWLLEBOV MPOMbILLIIEHHOCTH.



CNOCOGHOCTb €e BbITECHSATb MEHEe ypoXKaiHble OpraHu3mbl
M NPOTUBOCTOATb MWKPOOGHOW WHGeKuUM, nonagarwlien B
cpefy pa3nnMyHbiMM NyTaAMu. CKOPOCTb pocTa MUKPOOPraHus-
MOB U CTeMeHb UCMOMb30BaHWA WMW MUTaATeNbHbIX BeL,ECTB
cpeabl oOnNpefensitoT TEXHWKO-3KOHOMWYECKME TMNoOKasaTenm
npon3BoACTBa.

MomMnmMo hM3NONOTMYECKMX OCOBEHHOCTEW TeX WMAN WHbIX
KY/NbTYp MUKPOOPraHW3MOB 3((PEKTUBHOCTb UX MPUMEHEHUS
B MPOM3BOACTBE ONPeAENstoT BENUUYMHA KNETOK U UX CNOCO6-
HOCTb BblAeNsiTbCA M3 Cpefbl NpPW cenapupoBaHUU U HNOTKU-
poBaHuUu.

MpoayueHTbl 6e/IKOBbIX BeLLECTB

Mpoayunpyemble MUKpOOpPraHu3Mamuy 6efkun npenmylie-
CTBEHHO KOHLEHTPUPYIOTCA BHYTPW KNETKU, NULWb O4YeHb
HeboNblWOe KONMYecTBO 6Genka B BuAe (epMeHTOB KJjeTKa
BblfeNfeT BO BHelWHOW cpedy. Mo3aToMy uenesbiM NPoOAYK-
TOM Mpou3BOACTBa OGENKOBLIX BelecTB sBAAeTcA 6Guomacca
NpPoAyLeHTa, a O0TX040M — (UNbTPAT KYyNbTypanbHOW Xug-
KOCTH.

MpoayueHTbl 6enka AO/MKHbI YAOBNEeTBOPATb PAAY Tpe-
60BaHWii: UMETb MWHUMaNbHOe BpeMs reHepauuu; obnafathb
cnocobHOCTb HakannueatTb Ao 40—70% 6enka OT CBOEW
MacCbl, MaKCMMaNibHO yCBauBas nuTaTe/lbHble BellecTBa cpe-
Obl; He JO/MKHbI BblAenaTb B Cpejy TOKCMYECKMEe MPOAYKThI
mMeTabonuama u camMu LOMXHbI 6bITb HEMATOFEHHbIMUW, UMETb
BbICOKYIO YCTOWUYMBOCTb W BbIXXMBaeMOCTb B HECTEPUNbHbIX
YCNOBUAX BblpalMBaHua; o06nafaTb CMNOCOBHOCTbIO NErko
OTAEeNATbCA OT XWAKOW hasbl cpedbl NpU CeNapupoBaHUU W
hnoTUpoBaHuu.

B 3aBMCUMMOCTM OT cocTaBa NMUTaTenbHON cpedbl U UCTOY-
HUKa yrnepoga NPUMEHSAIOT pasiMyuHble NPOAYLEHTbl 6enko-
BbIX Bew,ecTs (puc. 1).

Ona nonyyeHns 6enka Ha rmpgponusaTax pacTu-
TENbHOTO0 Cbipbs Hanbonee 4acTo MCMOMb3YT APOX-
X1 poga Candida: C. utilis, C. tropicalis, C. guilliermondii,
C. scottii; pexe gpox>xun poga Trichosporon.

Han6onee NpoAyKTUBHbIMK WTaMMamMu (Mo 6uomacce u
KONM4yecTBy 6enka) mpu UX BblpalMBaHWU Ha TMApoOAM3aTax
M rMApoNnusHo-cnuptoBoin Gapae sasnarTca Candida scottii
(wtammbl Kp-9, Kp-98, AcTtp-1, Tyn-1); Candida tropicalis
(wtammbl JI-2, Cacb-1, Ka-14, Axm-1, Kn-1, I6-1, CA-5);
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Candida utilis (wtammbl CB-1, Tan-1) u HekoTOpble Apyrue
KYNbTYpbl.

Mpu BbipalwMBaHUM MUKPOOPraHU3MOB Ha CYNbpUT-
HblX Lien0oKax, a TakKXe Ha CYNnb@MUTHO-cnup-
TOBON OGappje ncnonb3ylwT ApoXXu poga Candida,
yauie Bcero C. utilis (wtamm K-2) unum C. tropicalis (wrtam-
Mbl Ck-4, Ck-5, CoB-2). B HacTosfliee BpemMs NPUMEHSIOT
COBMEeCTHOE BblpalMBaHue ABYX KynbTyp, KOTOpble Kak Obl
LONONHAKT Apyr apyra, Hanpumep Candida utilis wTtamm
M-1 n Candida tropicalis wtamm Cn-1.

Ha TOpPGAHBIX KUCANOTHBLIX Trmpaponmsatax
npekpacHo passuBatoTCca Apoxxu Candida tropicalis
(wtamm Cacb-1).

Xnapkne yrnesojopofbl XOpowo YycBauBalwTCH
apoxo>kamum pofa Candida, oTHOCAWMUMUCS K CNeAYHOLIMM BU-
pam: C. tropicalis, C. guilliermondii, C. lipolytica, C. robus-
ta, C. pelliculosa, C. scottii, C. rugosa. K yrnesogopos-
noTpebnslOWMM MUKPOOPraHM3Mam OTHOCATCA TakKXe LPOX-
X1 pogos Torulopsis n Rhodotorula : Torulopsis colliculo-
sa, T. dattila, T. sake, T. famata, Rhodotorula glutinis,
Rh. gracilis.

Fasoo6bpa3Hble yrnesoaopopnbl Haubonee xo-
powo notpebnsdwTca 6GakTepuamu posos Mycobacterium un
Pseudomonas. 3Ta cnoCcO6GHOCTb HallfeHa W y Apyrux rpynn
6aKTepuii U aKTUHOMULLETOB, OTHOCSAWMXCA K pofam Actino-
myces, Flavobacterium, Chromobacterium, Acremonium,
Corynebacterium, Micrococcus n Staphylococcus.

K MukpoopraHmsMaMm—npofgyueHTam 6efika, MCMONb3yHo-
WMM B Ka4yeCTBe MCTOYHUKA NUTAHWA MeTaH U ero rasoob-
pasHble romonoru, oTHocaTca Pseudomonas methanica,
Ps. fluorescens, Ps. candatus, Mycobacterium phley, Myc.
filiformae, Myc. vadosum, Myec. lacticolum, Myc. mycosum,
Myc. luteum, Myc. perrugosum.

MHOrme MUKpPOOpPraHW3Mbl XOpOLWO pacTyT Ha KUCNO-
poacofepXalWwmnx coefAMHEHMNAX, Takumx, Kak me-
TUNOBbIA U 3TUNOBLIN COUPTHI.

Ona nonyyeHma kopmoBOro 6eska Ha MeTW/IOBOM cnupTe
Hambonee MepcneKTUBHbLIMWM NpPOAYLEHTaMn SABAATCA Oak-
Tepun popoB Pseudomonas m Methylomonas, a Takxe
Apoxokn pogoB Candida u Hansenula. Hanbonbwee Konu-
4yecTBO 6MOMacchl HakanauBalwT cAeayloline BUAbI LPOX-
xein: Candida silvicola, C. boidinii, Hansenula polymorpha,
Torula glabrota, T. ernobii n gp. Cpegn 6akTepuini cnegyet
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Ha3BaTb Pseudomonas methanolica, Ps. rosea, Ps. M-27,
ps. AM-1, Ps. 135, Ps. C, Methylomonas methanolica n gp.

Ha 3TuMnoBOM cnupTe BbipalyMBalT APOX>XU pogoB Can-
dida, Debaryomyces, Endomycopsis, Hansenula, Mycoder-
nia, Pichia, Rhodotorula, Saccharomyces, a Takxe 6akTe-
pun, npuHagnexauwune K pogam Acetobacter, Acinetobacter,
Bacillus, Brevibacterium, Corynebacterium, Nocardia,
pseudomonas u gp.

Ha oTxopfjax KanpofnakTama XOpOWO pa3BuBarT-
ca cnegywowme mukpoopraHmsmbl: Candida guilliermondii
(wtammbl H-249, UW-4, Nc-2), C. mycoderma (wWTamm
lW-1), C. sp. 6 n Trichosporon pullulans; Ha ravuepuHe —
C. tropicalis, C. rugosa, C. guilliermondii, Trichosporon
cutaneum, C. intermedia, C. reukaufii; Ha ¢eHone — C. tro-
picalis, Rhodotorula glutinis.

Ha wmenaccHo M 3epHO-KapTohenbHONM
6appe BblpawmBatloT Apoxxu C. tropicalis (wWTammbl
Ck-4, Ck-5, Cx-2 n AH-3) un C. utilis (wtamm C-1).

HaMONOUYHON CbIBOPOTKE XOPOWO pacTyT U Hakan-
NVBAKOT 3HAUYNTEbHOE KONMYECTBO 6enka APOXXWU U LPOXK-
XenofobHble MukpoopraHusamel Kluyveromyces lactis, Can-
dida pseudotropicalis. YUacteb mukpoopraHusmos (C. humi-
cola, C. curvata. Trichosporon cutaneum) cnoco6Hbl pacTu
Ha 3TOM cyb6cTpaTe TONbKO B pe3ynbTaTe OKWC/IEHUA NaKTo-
3bl. C MeHbLIMUM BbIXOAOM MO 6MOMacce Ha MOMOYHOM ChIBO-
pPOTKe MOXHO BblpalinBatbh Apox>ku Cryptococcus aerius u
Candida utilis.

MpoAyueHTbl NMNNA0B

Mpoayunpyemble MUKPOOPraHMsMaMu AUNUAbI Hakaniu-
BalOTCA BHYTPMW K/IeTKW B BUAEe 3anacHbIX rpaHyn. Konuyect-
BO /IMNNAOB MOXET gocturate 65—70% OT Cyxoil macchl
knetkn (Cryptococcus terricolus), 06bIYHO Xe npu onpege-
NEHHbIX YCMOBUAX BblpallMBaHUA MUKPOOPraHW3MOB /UMU-
foB obpasyetca ot 35 go 55%. Ho ecnu B 6mMomacce copep-
XUTCA U MEHbLUEE KOIMYECTBO NUNNL0B, 3KOHOMUYECKHU Lene-
c006pasHo BbIfENATbL UX.

TpeboBaHus npu oT60pPe MUKPOOPraHM3MOB — MPOAYLEH-
TOB NUNWULOB—Te Xe, 4YTO M ANA NpoAyUeHTOB 6enka, TONb-
KO BMeCTO 6efika B K/ieTKe AO0/DKHbl HakKan/iuMBaTbCA NUNUAbI.
Kpome ToOro, psg NpoAYLEHTOB B OT/AMYMe OT NPOAYLEHTOB
6enka (B 4aCTHOCTU, APOXIKEN) TpebylT acenTUyeckux yc-
NOBWIA NPU BblpalLMBaHNL.
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VICTOYHMKOM nONy4yeHUs NUNMA0B MOXeT 6biTb 6MomMacca
APOX>Kein (B ocHoBHOM poaa Candida), Hakannueaemas
npu Npoun3BoACTBe 6ENKOBbIX BeLecTB, HO cofepxauias no.
BblLLEHHOEe KOMMYEeCTBO XWPOB. M3 Takoi [pOXXKeBOWA 6u0
MacChbl XMWUPbl M3BNEKAKOTCA 3IKCTPAKUMER pacTBOPUTENAMMW.
Mpu Npou3BOACTBE MUKPOOHBIX NMMNNAOB KakK LeneBoro npo-
OYKTa B KayecTBe NPOAYLEHTOB WUCMNOMb3YIOT APOXXU POAOB
Cryptococcus, Rhodotorula, Candida, Sporobolomyces,
Hansenula, Lipomyces, Trichosporon, Saccharomyces. Cpe-
OV 3TOW rpynnbl APOXOKeli Hambonblleil NpoayuupytoL el
(no nununpgam) cnocobHOCTbO 06MafaldT CAeaytoLline BuUabl:;
Cryptococcus terricolus, Rhodotorula gracilis, Rhodotorula
glutinis, Lipomyces starkeyi, Lipomyces lipoferus, Tricho-
sporon pullulans.

MpoayueHTbl aMUHOKUCIOT

MukpoopraHusmbl, ob6pasyrlme aMMHOKUCAOTHI, He Ha-
KannueawT UX B KNeTKe, a MOCTOSAHHO CEKPEeTUPYIOT B NuTa-
TeNbHyl cpedy. [103TOMY aMWHOKWUCNOTbl BbIAENAT U3
hunbTpaTa KynbTypanbHOW XWAKOCTU. BbipawuBaHue MUK-
poopraHnM3MoB BeAeTCcAa B CTepPUbHbIX YycnoBuax. OB6bIYHO
npoAyLeHTaMy aMWHOKWUCNOT ABASIOTCA ayKCOTPO(HbIE MYy-
TaHTbl, CNOCO6GHbIE B OFPOMHbIX KO/JM4yecTBax 06pa3oBbiBaTb
KaKyl-TO0 Of4HY aMWHOKWCAOTY. B MPOMBbIWAEHHbIX W OMbIT-
HO-NPOMBbILWAEHHbIX MacwTabax NpoM3BOAATCA cellvac ny-
TeM MWKPOOGHOro cuHTe3a TPWM aMWHOKUCAOTHI: NU3WUH, TNy-
TaMUHOBas KUcnoTa U TpuntodaH.

JTn3nH o6pasytoT MHOrMe MUKPOOPraHu3Mbl: 6akTepuu,
aKTUHOMULETHI, CUHe3efeHble BOAOPOCAU, HEKOTOpble BUAbI
MUKPOCKOMUYECKUX rpnbos. B HacTosuee Bpems MNPOMbILL-
NeHHOCTb pacnonaraeT 3HayYuTe/lbHbIM KO/INYECTBOM [OMO-
CepUH3aBUCUMbIX MYTaHTOB, CMOCOOHbIX 06pa3oBbiBaThb
60/blINe KONMYECTBA BHEKNETOYHOrO NM3MHA. OHU OTHOCAT-
ca K pogam Brevibacterium, Micrococcus, Corynebacterium,
Pseudomonas un Aerobacter. OCHOBHbIMU BMAaMMK 3TUX 6ak-
Tepuin senatTca Brevibacterium flavum, Br. ammoniagenes,
Br. lactofermentum, Br. ketoglutaricum, Micrococcus glu-
tamicus, Corynebacterium acetoglutamicum, Cor. hoogii,
Cor. glutamicum, Cor. equi, Cor. acetophilum, Cor. hydro-
carboclastus, Bacillus subtilis, E. coli, Azotobacter suis,
Pseudomonas aeroginosa, Ps. ovalis, Aerobacter aeroge-
nes, Aer. paraffineus.
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y Hac B CTpaHe B KayeCTBe MPOAYLEHTOB /IN3MHA UCMOMb-
sytloT Micrococcus glutamicus 95 n T-3, KOTOpPbI NpaBUNb-
Hee 6blN0 6bl Ha3biBaTb Corynebacterium glutamucum,
Micrococcus sp. E., Brevibacterium sp. 22 n 22-J1.

MpoayueHTamu rAyTaMUHOBOW KUCAOTbI ABNAKOTCA 6akTe-
puun, oTHOCAWMeCcsA K pasnuyHblM pofam: Arthrobacter (B nu-
TepaType 06bIYHO Ha3blBaldT Micrococcus u Brevibacteri-
um), Bacillus, Pseudomonas, Mycobacterium, Corynebac-
terium, Aerobacter, Sarcina, Achromobacter. B KauyecTBe
MPOMbILIIEHHbIX LITAMMOB B MPOW3BOACTBE WCNObL3YHOTCA
cnegyiouie BuAbl  6akTepuii:  Micrococcus glutamicus,
Br. flavum, Br. aminogenes, Br. divaricatum, Br. lactofer-
mentum, Br. saccharolyticum, Br. kowasakii, Br. ketoglu-
tamicum, Cor. petrophilum, Cor. lilium, Cor. callunae, Ba-
cillus megatherium, B. cereus, B. subtilis, B. circulans,
B. pumilus, B. anthracis, Mycobacterium ammoniaphilum,
Mycob. salicinovorum, Mycob. flavum, Ps. fluorescens,
Ps. cruciviae.

TpuntotaH 06pasydT MUKPOOPraHW3Mbl 6aKTepuanbHOro
M rpubHoro npoucxoxpeHus: Aerobacter aerogenes, Esche-
richia coli, B. megaterium, B. subtilis, Saccharomyces ce-
revisiae, Candida utilis, Neurospora crassa, Hansenula
anomala, Endomyces magnusii, Serratia marcescens. Hau-
6onee akTWBHbIMKU MpoAyueHTamu L-TpunTodaHa ABnAKTCA
npegcrasutenn poga Micrococcus (Micrococcus luteus,
M. lysodeikticus), a Takxe C. utilis n B. subtilis.

§ 2. OBWME CBEAEHNA O KNACCUPUKAL NN
MWKPOOPIrAHN3MOB

Becb opraHuyeckuin mup (no A. /1. TaxTagxsaHy)l Mox-
HO pa3fennTb Ha 2 HajuapcTea: [OAAEpPHble OpraHu3mbl
(Procaryotae) wu sigepHble opraHusambl (Eucaryota). Kax-
[0e HajuapcTBO MMeeT B CBOEM COCTaBe paj LapcTs.

[osfepHble OpraHW3Mbl, WA MPOKApUOThI, OTHOCATCH K
uapcTBy Apo6aHok, nanm Procaryotae, a AfepHble OpraHums-
Mbl, UM 3yKapuoTbl, OTHOCATCA K TpeM uapcTBam: XXUBOT-
Hble, Fpnbbl (MAn Mycota), PacTteHus.

OpraHu3mbl, OTHOCALLMECS K MPOKapMoTam M 3yKapuoTam,
CYWECTBEHHO pa3NMyaloTCcs N0 CBOEMY CTPOEHWUIO W CBOWCT-
BaM. Y MPOKapMoOTOB HET YeTKO BblpaXeHHOro fgpa, fgep-
HOli MeM6paHbl, YeTKO O(OPMEHHbIX MUTOXOHAPWIA; cTpoe-

1>Kn3Hb pacTeHnit/[TaxTtampksH A. J1., )XykoBckuid J1. H., Kpacunb-
«KoB H. A. n gp.]. M., 1977, 1. 1.- 487 c.



HUEe KNeTOYHON CTEHKWM O4YeHb CBOeo6Gpa3HOe, CBOMCTBEHHOE
TO/MIbKO 3TUM OpraHusmMam. Y 3yKapuoTOB eCTb A4PO C ajep-
HOl MeM6paHO, AAPbLILWKO, MUTOXOHAPUU W LEenbli pag apy-
rMX CTPYKTYP.

MuKpoopraH1MaMbl COF/lacHO NMPUBELEHHON Bbile Kaaccudukauum oT-
HOCATCA K ABYM LapcTBaMm: [po6sHOK u [pn6oB, T. . MUKPOOPraHU3Mbl
MOryT 6bITb KakK npokapuotamu (Hanpumep, 6akTepun), Tak MU 3yKapuo-
Tamu (Hanpumep, APOXOKWN).

LlapcTtBo Procaryotae mmeeT gBa OCHOBHbIX knacca: Pho-
tobacteria (TunoBoi Knacc) — (oTOCUHTe3NpyrOWMNE HakTe-
pun n Scotobacteria — HeoTOCUMHTE3NpYyOWMe OaKTepuu.

B Hanbonee MOMHOM M COBPEMEHHOM oOMnpejenutene npo-
KapuoToB 1 BCe OHWM YCNOBHO pasfeneHbl Ha 19 rpynn:
1— coToTpohHble; 2 — cKoOnb3AwmMe; 3 — xnammpgobakTe-
pun; 4 — noukytoumeca (Mnm ctebenbkoBblie); 5 — cnupoxe-
Tbl; 6 — cnupanbHble (M30THYTbIE); 7 — rpamoTpuuaTens-
Hble a3pobHble Mano04YKM U KOKKW; 8 — rpamoTpuuaTeNibHble
(hakynbTaTUBHO aHa3pobHble 6GakTepun; 9 — rpamoTpuua-
TeNbHble aHaspobHble 6akTepuu; 10 — rpamoTpuuaTeNbHble
KOKKMU n KOKKoGauunnsbl; 11 — rpamoTpuuaTenbHblie
aHaspobOHble KOKKW; 12 — rpamoTpuuaTenbHble XeMOAUTPOd-
Hble GakTepuun; 13 — MmeTaHo6pasywuune 6aktepuu; 14—
rpaMnonoXuTenbHble KOKKW; 15— nafovykn U KOKKU, obpa-
3ylowme aHgocnopbl; 16 — rpamnonoXunTenbHble acnoporeH-
Hble nNafo4yKoBUAHble 6akTepun; 17 — akKTUHOMULETbI U
pOACTBEHHbIE OpraHW3Mbl (rpynna KopuHebakTepuii); 18—
pukkeTcmMn; 19 — muKonnasmbi.

Cpeaun aTux rpynn 6akTepuin HamboNblWY NPaKTUYECKYIo
3HaYMMOCTb 418 NPOU3BOACTBAa 6ENKOBbIX BELWECTB U amu-
HOKWCNOT UMeT 7-9 1 17-5, KOTOpble BKAOYalOT B cebs npo-
AyueHTbl 6enka Ha rasoo6pasHblX yrnesofopogax U npogy-
LeHTbl ammHokucnoT (poabl Corynebacterium, Arthrobacter,
Pseudomonas u ap.).

LlapctBo Mycota nogpasgensercd Ha ABa oTgena: Myco-
mycota M Eumycota. Hanbonbwnii npakTUYecKUinl UHTepec
ONA MUKPOBGUMONOrMYecKOM NPOMBILWIEHHOCTU NpeacTaBngeT
oTAaen rpubos Eumycota, B KOTOPOM pasnuMyatoT LWecTb OcC-
HOBHbIX KnaccoB: Chytridiomycetes, Oomycetes, Zygomy-
cetes, Ascomycetes, Basidiomycetes n Deuteromycetes. Ans
Nofy4yeHUss MUKPOOHbIX 6enKOBbIX NMpenapaTtoB MCMOMb3YIOT-
CA B OCHOBHOM [POXXeBble U APOX>KenoAo6Hble NpeAcTaBu-

1 Bergey’s Manual of Determinative Bacteriology., William Wilkins
Co. — Baltimore, 1974. — 1226 p.
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TENn oTaena Eumycota, OTHOCAWMECA K TpeM Knaccam: As-
comycetes, Basidiomycetes n Deuteromycetes. Yauwe Bcero
ana MONYYEHUA 6eN1KOBbIX BELWECTB N NnNnpoB B Ka4decCcTBe
NMPOMBbILW/TIEHHbLIX WTaMMOB WCMOMBb3YKT pa3/inyYHbie BUAabl
rpméos poga Candida.

Pop Candida ouyeHb 06wupeH n pasHoo6paseH. OH 06beanHseT 6osnee
100 BngoB MukpoopraHuamoB. Pog Candida BXogMT B Kacc HecoBepLUeH-
HbIX rpn6os Deuteromycetes. CnefyeT OTMETUTb, YTO B HacTOSLLee Bpems
ons MHorux npefctaBuTeneid poga Candida o06Hapy>XeHbl COBEpLUEHHbIe
aHasiorn cpefy ackocnopoBbIX U 6asvananbHbIX rpubos (Tabn. 2) *. Ta-
Kue CoBepLUeHHble (hopMbl MOXHO HaliTU Takxe B pogax Hansenula, Fi-
lobasidium, Stephanoascus, Pichia, Leucosporidium, Saccharomyces
n ap.

MVIKpOOpFaHVI3MbI pasnnyakdT TaKXe B 3aBUCUMOCTU OT
X (U3NM0NOrMYecKUX 0cobeHHOCTeil (OCHOBHOW  UCTOYHUK
yrnepoaa, aHeprun u 1. 4.).

Bce MWKpPOOPraHW3mMmbl B 3aBUCUMOCTK OT TUMNa n0Tpe6n;|-
€MOro UCTOYHWKA Yyrnepofa pasgenatoTcd Ha aBTOTpoO®-
Hble, CNOCOG6HbIE ycBanBatTb B KadyecTBe €AWHCTBEHHOro uUcC-
TOYHMKA yrnepofa Yrnekucnoli ras, m retepoTpod-
Hbl e, nosiyyalouiue yrnepoj B BUAE TOTOBbIX OPraHUYecKux
coefivHeHniA. MpoayueHTbl 6eNKOB, aMUHOKWCNOT U NUNWUA0B
OTHOCATCA NPENMYLWECTBEHHO K FETGDOTpOd)aM, NCKNHOYeHN-
eM ABNAKTCA CUHE3eNeHble BOAOPOCAN, KOTOPble OTHOCATCA
K aBTOTDO(*)aM N NCNonb3yrwTCA B NPOMbIWIEHHOCTN ANA NO-
NyYeHnsi KOpMOBOTo 6enka.

|/|CI'IO)'Ib3yBMbII7I MCTOYHUK 3HEPTNUN TaKXe Nno3BosdAeT nopj-
pasgennuTtb MWKPOOPraHU3Mbl Ha ABe rpynnbl: G OTOTP O-
hbl U XeMOTpO(bl. PoTOTPOPbLI, HANPUMEP CUHe3ene-
Hble BOAOpOC/NU, B Ka4eCTBe UCTOYHWUKA SHEPTNUN UCMONb3YHOT
CBET, @ XEMOTPO(bl— 3HEPrui0, BbIAENSEMYIO B pe3ynbTaTe
OKNCNMTNTENbHO-BOCCTAHOBUTEJIbHbIX peaKLWIVI. I'Io,u,aBnmou.l,ee
60NbLINHCTBO MWKPOOPraHn3mMoB, NPUMEHAEMbIX ANA NPOU3-
BOACTBa 6eNKOBbIX Bew,ecte, aMMUHOKMUCNOT N nunnpoB, AB-
NAKTCA XeMOTDO(*]aMVI, Y KOTOPbIX AOHaTOpaMWn 3/IEKTPOHOB
B X0e OKUCNUTEeNbHO-BOCCTaAaHOBUTENbHbIX peaKLI'VIf/'I cnyxart
CNoXHble opraHn4yeckne Bel,ecTtBa, T. €. OHW XemMoopra-
I/IOTpO(*]bI, mnn, KakKk 4Yauwe X Ha3blBakT, retepo-
TPO® bl

B cBoto ouyepefdb XemoTpodbl NoApasAensATca Ha a3 p o-
0 bl, KOTOpble MCNONb3YKT B KayeCTBe KOHEYHOro akuenTto-

*babbeBa W T, Tony6es B. W. MeTogbl BbljeneHUs wu
AeHTHMKaumMn apoxokei. M., 1979.— 120 c.
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P. norvegensis
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pa 91eKTPOHOB MOJIEKYNAPHbIA KUCNOPOA, U aHA3PO6bI,
KOTOpble MEePeHOCAT 3NEeKTPOHbI Ha Apyrue  COefuHeHus,
KpoMe MONEeKYNAPHOro KMcnopoga.

MopaBnsiollee 60NbWWNHCTBO WHTEPECYOLMX HAC MUKPO-
OpraHW3mMoB OTHOCATCA K a3pOGHLIM reTepoTpo-

ham.

§ 3. CTPOEHME MUKPOBHOW KNETKW

MpoKapuoTUYeCcKMe U 3YyKapuoTUYECKME MUKPOOPraHm3-
Mbl CYLLECTBEHHO pa3NMyaldTCs MO CTPOEHUID  KNETKU U
(YHKUNUAM OTAENbHbIX KNETOUHbIX CTPYKTYpP W OpPraHouAiosB.
3TV pasnuuns HaknajbiBalOT OTMeYyaTOK Ha Bce (HWU3M0N0-
rMyeckue OTMpPaBfeHUs MUKPOGHON KNeTku. TpoAYLEHTHI
6eNKoB, aMWHOKWUCMOT U XXWUPOB OTHOCATCA KakK K 3yKapu-
0TaM, TaK U K NpoKapuoTam.

3yKapVIOTI/I‘—IECKaFI KNeTKa

CTpoeHMe 3yKapmoTUYECKOW KNeTKU pacCMOTPUM Ha Mnpu-
Mepe APOX>KEBOM KNeTku. Takol BbI6GOp 06YCNOBNEH TeM,
4yTo, C OAHOW CTOPOHbI, 3TO Hambonee W3y4YeHHbIA MUKPOO-
HbI 3YKapWOTHbLIA OpraHu3m, ¢ APYroi — APOXXKU LWNPOKO
MCNonb3ylTCca NpY NPOU3BOACTBE OEMKOBbIX BELLECTB U U-
nUaoB.

JdykapuoTtuyeckad Knetka (puc. 2) cOCTOMT U3 LMUTONNA3-
Mbl, MMEIOLWeR CNOXHOE CTPOeHMe, KOTOopas 3aknw4yeHa B
MHOTOC/IOMHY KNEeTOUYHYH CTEHKY.

KneToyHas CTeHKa — BecbMa Npo4YHas 3nacTuyHas nepe-
ropogka, oThenstolias BHYTPeHHee COfepXWMoe KeTKu OoT
BHeLlHen cpefbl. OHa 3aHMMaeT CyL,eCcTBEHHYIO LO/0 B Mac-
ce KneTkn (15—30% no Cyxoil macce) M MMeeT TONWMUHY OT
150 o 280 HM. KneTouyHas cTeHka cocTouT Ha 60—70% wu3
reMuLensiton03, KOTOpble NOYTW B paBHbIX A0NAX NpejcTas-
NeHbl MaHHAHOM W TNOKaAHOM. B cocTaB CTEHKW KAeTKu
BXOAAT TakKXe XUTUH, 6enoK, nunuibl U MUHepanbHble CO-
eANHEeHUS.

KneTouyHasa cTeHKa MHOrOCfoOWHa, OHa COCTOUT uvalie BcCe-
ro u3 Tpex CNoeB, HO MX YMUCAO MOXeT Bo3pacTaTb A0 10 u
Bbllue. HapyXHblIli Cnoi — 3TO0 rnagkas nuMnonpoTenpaHas
membpaHa TonwuHoi 10—30 HM, cnepyowmnii cnok — ¢ub-
PUNNAPHBIA, COCTOMT M3 MaHHAHOMPOTEMHOBOrO KOMMJeKca

23



N MMeeT TonwnHy o 100 HM. TpeTuit cnoil MoXeT 6biTb KN6-
PUNNAPHBIM MWW TOMOTFEHHbIM; B 3aBUCUMOCTW OT YCNOBWIA
KYNbTUBMPOBAHUA W BMAA APOXKXKeN TONULMHA €ro Bapbupy-
et oT 10 go 250 HM. OH COCTOUT NPENMYLLEeCTBEHHO U3 Tl0-

KaHa, MOJIEKY/bI

Puc. 2. Cxema CTpOeHUS [POX-
YKEBOW K/ETKU:

1 — NUHOLMTO3HBIN ny3blpek; 2—
rnafgkuii n 12 — wepoxoBaTbll 3IHAO-
nna3MaTuYeckuii  peTUKynym; 3=
BaKyO/Nlb; 4 —WNUJHbIE BKIOYEHUS;
5 — mutoxoHgpusa; 6 —sagpo; 7 —
AfepHas MembpaHa; 8 —cerperayu-

OHHas rpaHyna, 9 — Bblfje/INTe/bHbIE
nysbipbkn; 10 — mem6bpaHbl annapata
Fonboxu; 11 —parocoma; 13— uu-
TonnaamaTuyeckas MembpaHa; 14—

K/N1eTo4yHaa CTeHKa.

KOTOPOro ynakoBaHbI

B HECKONbKO pblIX-
NbIX CNOEeB, YTO 4YacTo UMUTU-
pyeT [LOMNOMHWUTENbHbIE CNOU
B 060/104Ke.

XUTUH B [pOX>XKax, Mo
MHEHWI0O 6O0NbLWIMHCTBA UCChe-
foBaTenei, He obpasyeT
CNMAOWHOr0 C€nof, a nokKanu-
3yetcAd B 061aCTM  MOYEYHbIX
py6uoB B BuAae Konel,.

KneTouHas CTeHKa He
TONbKO OTAENsieT COAEPXMU-
MOe K/eTKM OT BHEeLUHein cpe-
[bl, OHa BbINOMIHAET BaXHEMN-
Wy  QYHKUUIO  perynsuuu
npoHuuaemocTn. B gpoxxe-
BON KNETOYHON CTeHKe OTMe-
YeHbl ABe 30Hbl M36upaTenb-
HO MPOHMLAEMOCTMH, KOoTopas
3aBUCUT oT XUMUNYECKUX
CBOWCTB  TpaHCNOPTUPYEMBIX
coeiuHeHnUn (conet n Apyrux
HW3KOMONEKYNAPHbIX Be-
wectB) . KnetouyHas cTeHKa
MMeeT Mopbl AUaMeTpPOM [0
3,6 HM, 4yepe3 KoTopble 6MO-
nonumMmepbl ¢ 60nbWOK MoJe-
KyNApHON mMaccoii nocTyna-
IOT BHYTPb K/eTKW WAWU Bblfje-
NATCS BO BHELWHIOW cpeay.

B KNeTOYHON cCTeHKe, a
TakXe MeXfAy CTeHKOW u uu-
Tonnasmatuyeckonm membpa-
HOW, MO-BMAMMOMY, CcOAep-
Xatca pasfnMyHble PEPMEHTHI,

TPaHCMOPTHble 6eNKW W Apyrue COeAMHEHWs, ydyacTBYloUMe

B Mpoueccax acCCUMUASLUN U GUCCUMUNSLUN,
LiuTonnasmatuyeckass mem6paHa (naasmaneMma) pacno-

naraeTcsi HemocpefCTBEHHO 3a KNETOYHOW cTeHKoil. OHa co-

24



CTOWUT W3 TPexX C/0eB NMMOUPOTENA0B U UMEET TO/NLNHY OKO-
Nno 8 HM. M0OBeEPXHOCTb MeMOpaHbl MOXEeT OblTh FNafKon nnu
"UMeTb BbINAYMBaAHUA (MHBarmHaummu). C MOMOLWbIO 3NekK-
TPOHHON MWKPOCKOMWW YCTAHOBMEHO, YTO WMHBarMHauuu Lu-
ToMnasMaTM4ecKoil MembpaHbl gocTuraroT B AAMHY 300 HM,
B WNPUHY 0Kono 30 n rnybuHy — oT 2 4o 5 HM. KonunyecTtso
MHBarnMHaumin, nx pasmepsl U opma 3aBUCAT OT BUAa opra-
HU3Ma M ero U3N0N0rMYecKOro coctoaHma. bonee rny6okune
BbINAYMBAHNA LMTOMNa3MaTUUYeCKoll MeMbpaHbl Yy APOXOKel
no cBOeli CTPYKType O61M3KM K Me30coMaM, KO/JMYeCcTBO WX
BO3pacTaeT C yXyALeHWeM YCNOBUIA O06UTaHUSA LPOXOIKER,
C YMeHblUEHVWEM COAEepXaHWs NUTaTe/bHbIX BELLECTB B cpe-
Je, C HaKONNeHWeM B Heli MPOAYKTOB 06MeHa.

Ha noBepxHOCTU nnasmManeMMbl APOXXKel npocmaTpuBa-
0OTCA B 3/IEKTPOHHOM MMWKPOCKOMe OKPYr/ble CTPYKTYPbl Auna-
meTpom 10— 11 HM. lMo-BMAMMOMY, 3TO (DEpPMEHTbI, OcCyLlye-
CTBNAKOLWME MPOLECC CUHTE3a KETOUYHbIX CTEHOK, FMAPO/M-
TUYecKMe, OKUCAUTeNbHO-BOCCTAHOBUTENbHbIE  (DEPMEHTHI,
nepmeasbl U Apyrue aH3UMBbI.

Lntonnasmatmyeckas membpaHa perynupyetr mnpouecchl
obmeHa BelecTB KneTku. OHa crnocobHa 3axBaTbiBaTb [0-
BO/MIbHO 60NblIMEe Kanau YrnesofopojoB, NuNuaos u 6en-
KOB — 3TO fABfieHMe Ha3blBaeTcd NUHoOLMUTO3OM. [lu-
HouMTHpYytoLWasa Kanns, nNo-sMguMoMy, nepenpasnser Norno-
WeHHble BellecTBa Yepe3 LUTOMNA3MYy K BakKyonu, rae OHU
obpabaTbiBalOTCA (hepMeHTaMW W yXe B NpuemaemMom Ans
KNeTKu BufAe BKA4akoTca B ee 06MeH BelwectB. Liuto-
nnasmMatunyeckas MembpaHa MOXeT TakXe 3axBaTbiBaTb
n3 cpedbl TBeEpAble 4YacTulbl — 3TOT MpPOLECC HOCUT Ha-
3BaHMe @arouunTto3a. Kpome TOro, mMembpaHa OTBeT-
CTBEHHa 3a 3KCKpeuuto (Bblbpoc) B cpedy MpoOAyKTOB o06Mme-
Ha KNeTKu.

LlnTonnasma — 370 BHYTpPeHHee MONYXWUAKOe, KOMNOMUA-
Hoe COAepXXUMOe KNeTKW, OrpaHWYeHHOe LMTOMNasMaTuye-
ckoll MembpaHoi. LluTtonnasma KNeTKW HaxoAUTCA B [BW-
XXEHUU, 4YTO CNOCO6GCTBYET MNepeMelleHUt0 pPacTBOPEHHbIX B
Heil BewecTB OT OAHWUX OpraHenn K Apyrum. Yem Mmonoxe
KneTka, TeM 605ee NOABUXKHA B Hell LMTONIa3Ma.

Limtonnasma cofiepXuT 601bLI0OE KONMYECTBO pacTBOpPEH-
HbiX 6en1KOB ((pepMeHTOB), aMUHOKWUCNOT, YrNeBOL0OB, MUHE-
panbHbIX BeLLeCTB, BUTAMWHOB, XMWPOB M T. 4. B Heil Haxo-
[0ATCS BCe KNEeTOUHble OpraHouabl: 3HAonfasmMaTMyeckuin pe-
TUKYNym, pubocombl, annapat [oAbAXW, NM30COMBbI,
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BaKyoNnn, MUTOXOHAPUU W, HakoHel, aapo. [Monyxwupkas
KonnoupHas Mmacca KNeTKM noj 3/eKTPOHHbIM  MWKPOCKO-
nMoM npocmMaTpuBaeTcs B BUAe TOHYallleld CeTUM HUTEBUA-
HbIX FN06YNAPHBIX CTPYKTYP.

JHAonNasMaTuyecknii peTUKynym — 310 MembpaHHas cu-
cTemMa, uMmerouwas BUA Ny3blpbKOB, KaHaNblLeB, LUCTEPH U
KOHTaKTMpylowWwasa ¢ uuTonnasMmaTuyeckoin membpaHoii n aa-
poM. OH COCTOWUT MPEWMYLLECTBEHHO M3 NMNONPOTEUAOB, NU-
nuabl (B OCHOBHOM oconmnuabl) cocTaBnstoT NpubBAM3K-
TenbHo 50% no macce. dHAoONMa3MaTUYeCKUA peTUKYNyM B
K/IeTKe APOXOKeN pa3BUT He OYeHb CUbHO, NMONOCTU KaHalb-
LeB, Ny3bIpbKOB W LUCTEPH WMMEKT HeomnpejefieHHble pasme-
pbl, KOTOpble 3aBMCAT OT (U3MONOTMUYECKOr0 COCTOSHUSA
KNeTKn u ycnoBuii ee obutaHus. Tak, peTUKYIyM yBeaMuu-
BaeTcAa Nno 06beMy, eCcnu APOX)KU MNepeHecTM U3 aHaspob-
HbIX YCNIOBUIA B a3p06GHbIE UAN eCc/in B cpely BBECTU TPY[LHO-
ycBOseMble WUCTOYHWMKM yraepoga, Hanpumep YriaeBoAOpPOAbI.
Bca 3Ta cucTema He MMeeT CTPOro ONpefeNeHHOro mecTa B
umMTonnasme, 3fieMeHTbl pPeTUKynyMa MOryT 6biTb cocpefo-
TOYeHbl Y LUTOMNa3MaTnyeckoil MembpaHbl, B TOMWE LUTO-
nnasMbl UAKM NPUMbIKaTb K S4pY.

JHAonNasMaTUYecKnii peTUKynymMm 6biBaeT rnagkum u
WwepoxoBaTbiM. [OpoX>XW UMEHT MNPenMyL,ecTBEHHO
rnafjkuini 3HfoNNasMaTnyeckuini peTUKynyM, OH OTBETCTBEH
3a YrneBOAHbI W NUNUAHbIA 06MeH. OBEPXHOCTbL LIEPOXO-
BAaTOr0 3HAONNA3M3TUYECKOr0 peTUKYy/nyMa Hes3HauyuTesnbHa,
30eCb KOHUEHTpUPYHTCA puUBOCOMbI M NPOUCXOAUT CUHTE3
6enka.

Pn6ocombl — 3T0 opraHouabl pasmepamu oT 15 ao 20 HMm,
cocTofAlMe U3 HYKNeoNnpoTeN0B W pacnpefeneHHble No BCel
umtonnasme. KonuuyectBo pubocom 3aBUCUT OT BO3pacTta
KNeTKW W ycnoBuin ee obutaHus. Pubocombl MOryT pgerpa-
AMpoOBaTb WMAM FPYNnuMpoBaTbCA MO HECKONbKY LWTYK B Tak
Ha3blBaeMble NONMPUOOCOMbI. TONbKO OMpefesieHHbIA pas-
mMep pubocombl U onpefeneHHOe ee COCTOAHME MOryT obec-
neuynTb HOpMa/bHbIA CUHTE3 6enka. Hanbonee akTMBHO Mpo-
MCXOAUT CUHTe3 6enKoB Ha pmbocomax, Korga OHM ob6beam-
HAKTCA B NOAMPUOBOCOMBI.

AnnapaTt [onbfkn npepcrasnset coboil memb6paHHoe 06-
pasoBaHue, cocToswee NM60 U3 paga Ny3bipbKOB Pas/inyHO-
ro gauameTtpa (ot 15 go 90 Hm), NM60O M3 Ny3bIpbKOB U He-
CKONMbKUX AWCKOBUAHbIX MAACTUH, Ha3blBaeMblX AUKTWUO -
comMaMmu. Hanuume gukTMOCOM nNpubnmMxaetT annapart
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FonbmXu ApOXKelh K NOJO6HOMY B KfeTKax Yy BbICLIUX Op-
raHu3MoB. [MKTMOCOMbI pacnonaralTcd mnapanfienbHo u
ouenb 6/IM3KO OfHa OT Apyroii. Mem6paHbl B annapate [0nb-
OKW ynakoBaHbl JOCTATOYHO MIOTHO, PACCTOAHUA Mexnay
HAMM 0T 25 go 230 HM. Hambonee ypaneHHble OT LEHTPOB
Yy4acTKM AUKTMOCOM Cferka yTonWweHbl U OKPYXeHbl 60/b-
LWMM KONMYeCTBOM MNY3blpbKOB Pa3fMYHOro pasmepa, KOTO-
pble B NpoLecce XU3HefesATeNbHOCTM KNeTKU OTAENATCH OT
annapata FofbdXW U TPaAHCMOPTUPYIOT ONpefeneHHble Be-
WecTBa K pa3MUYHbIM OopraHougam KneTku.

dyHkuMM annapata FonbaXW B KNeTKe 4O KOHUa He usy-
YeHbl. ECTb npefnonoXxeHue, 4TOo OH Yy4yacTBYyeT B CUHTE3e
matepuana Ans (MOPMUPOBaAHUSA K/ETOYHbIX CTEHOK, B MpO-
Llecce cnopoo6pa3oBaHWMs, MOYKOBAHWUA [POXXKENR, ABNAeT-
€A MecTom 06pa3oBaHus IN30COM.

Nnsocombl (3T0 cobupaTenbHOe MOHATME) NpeacTaBnAlT
co60i1 pa3nMuHble KMeTOYHble CTPYKTYypbl U 06pa3oBaHus,
BbIMOSIHAOLWIME pa3nnyHble (YHKUWUU: 3TO «NULEeBapuUTesb-
Hble» FpaHy/bl, MPOU3BOAHbIE NepUPEpPUHbIX YY4aCTKOB AUK-
TUOCOM, LLeHTpanbHas BaKyo/b, rge MPOMCXOAUT pacuiense-
HMe yfansieMblX W3 KNeTKW LNaKoB, BaKyoNln 3Be344aTtoi
hopmbl, KOTOpble 06BOMakuBatT (haroynTupyoT) MOBPEX-
JEeHHble opraHouibl LUTONNa3Mbl W «NepeBapuBalT» UX.
K nu3ocomam OTHOCAT CerperauuMoHHble rpaHy/bl, KOTOPble
obpasylTcAa B KfieTKkax Mof [AeiAcTBMEM Kakoro-nn6o no-
Bpexjarowero aktopa. XapakKTepHOW OCOOGEHHOCTbIO BCEX
/IM30COM SABNSAETCA HanMyume B HUX MPOTEONUTUYECKUX U NU-
3UPYIOLLNX PEPMEHTHbLIX CUCTEM.

Y MeTuUnoTPOPHbIX U NapadUHOKUCAALWNX APOXIKENH
HalileHbl M OMUCaHbl TakKXe MWKPOTenbla, Ha3BaHHbIe 1 e-
poKCcMCOMaMmMu, B KOTOPbIX /IOKANU30BAHbI (DEPMEHTHI,
obnafjatolme KatanasHol aKTUBHOCTbLIO.

Bakyonu ABns0TCA NPOU3BOAHLIMU 3HAOMNNA3MaTUYeCKo-
ro petukynyma nm6o annapata Fonbgxu. B 3aBucMmocTu
OT MNPOUCXOXAEHUA BaKYONW BbINOAHAKT, M0-BUAUMOMY,
pas3nnyHble GyHKUUM. OHW MOryT 6bITb MeCTOM JioKanu3a-
UMM 3aMacHbIX BeLLecTB KAEeTKU W KJIeTOYHbIM 06pa3oBaHu-
eM>B KOTOPOM COCPefOTOYMBAIOTCA HEHYXHble MNPOAYKTbI
obMeHa U TOKCUYEeCKMe BellecTBa, T. €. BAKYONU NPUHUMAIOT
HenmoCpeACTBEHHOE YyyacTue B BbIJENUTENbHOW (QYHKLUK
Knetku.

Bakyonu oTfeneHbl OT uuMTonfiasmbl NMNONPOTeUf[-
1101 memb6paHO, Ha MOBEPXHOCTM KOTOPOW pacnona-



ralotcs qepmeHTbl. KonnuecTBO M 06beMbl Bakyofel BO3-
pacTalT C yBe/MUYeHNEM BO3pacTa KMeTKMW.

MUTOXOHAPUN — 3TO 3aMKHYTbI€ K/IeTOYHbIE NOAUMOP®,
Hble CTPYKTYpbl C MHOFOYMC/IEHHBIMW Meperopofkamu, BO3-
HUKaloWwmne B pe3ynbTaTe MOCTENEHHOW WHBarMHauumu UUTO-
nnasmaTuyeckoin membpaHbl. Pasmepbl MUTOXOHAPWIA Bapb-
MPYIOT B LWKNPOKMX npefenax. ®opMa MUTOXOHAPUIA MOXET
O6bITb YANVUHEHHOW, 3NAMNCOBUAHON UAW KPYTNoOin. 3Tu opra-
HOWAbl OTBETCTBEHHbI 3a 3HEPreTW4YecKknii 0O6MeH KMeTKU U B
3aBMCUMMOCTM OT 3HEProHanpsHKeHHOCTM obMeHa B K/eTKe
BHYTPEHHAA MeMbGpaHa MOXeT MWMeTb MeHble (He Hanps-
YKeHHbI 06MeH) nnu 60nbwe (3HEProHanpsXeHHbIi 06MeH)
cKnagok wmam tpybouvek (kpucT). HapyxHaa membpaHa mu-
TOXOHAPWUIA APOXXKel O4YeHb MPOYHa M OAHOpoAHA. BHyTpeH-
HAS MembpaHa HEOAHOPOAHA, K Heli B 60MbWOM KONMYECTBE
NMPUKpenneHbl FTPUGOBUAHbIE CTPYKTYpbl, KOTOpPbLIE, MO-BUAK-:
MOMY, IBAAKTCA MECTOM COCpefOoTOYeHMS (hPepMeHTOB, Bepo-
ATHEe BCEro, y4yacTBYKLIMX B TMPOLECCE OKUCAUTENbHOIO
thocopunupoBaHus. BHYTpeHHAA MeMbpaHa MUTOXOHAPWIA,N
0CO06EHHO KpuCThl, 60nee NabunbHa, YeM BHELIHAS.

MWUTOXOHAPUN —ECaMOpPeNpoAyLUpYOLLas CMCTEMA: OHU B
npouecce AeneHUs MPOU3BOAAT CaMOCTOATENbHO (He3aBUCUM
MO OT pennukauumm sgepHoin AHK) pennmkayuto MWUTOXOH-"
apuvansHoin AHK npu  y4yacTum Haxopgsdlwencs B  HUX
OHK-nonumepasbl. B MUTOXOHAPUAX OOGHApY>XeH MONHbI
KOMNNeKT CUHTe3npyowein 6enok cuctembl. CuuTalT, 4TO
3Ta cucTeMa CUHTe3upyeT CTPYKTYpHble 6€n1KW BHYTpPeHHel
MeMOpaHbl MUTOXOHAPUW W NpuUcyuline 3Toi membpaHe dep-
MEHTBI.

AQpo — BaXHelilee o6pa3oBaHWE [APOXIXKEBOW  KNETKMU,;
OHO WrpaeT rNaBHYK pONb B Nepefaye reHeTUYECKON NHGOP-j
mMauuu, perynmpyet o6MeH BelecTB, 0TBeYaeT 3a AuddepeH-
unaumilo KneTku, 3a CUHTe3 6Genka, NMNONPOTEWAOB, cofep-
XWUT XPOMAaTWH, OTBETCTBEHHbLIA 3a MpOLECC Pa3MHOXEHUS
KNeTKn, KOHTpoNnupyeT o6pa3oBaHMe KNETOYHbIX CTPYKTya
n T. 4. BnepBble s4p0 ApOX>XXelt 6bi10 onucaHo B 1844 r.1
O4HAaK0 BCe MHOroo6pasHble GYHKLUWM 3TON BaxKHeliwen
CTPYKTYPHON eAUHUUbI KNETKW elle A0 KOHLA He W3Yy4eHbl.;

AApPO MMeeT NPeuMyLecTBEHHO OKpyrayw Gopmy, Ookpy-]
XeHO HykneoneMmmol, 6onee naoTHas cyb6cTaHUUsS KOTOPOIWA!
Ha3blBaeTCsA XpPOMOLEHTpPOM. B sgpe gpoxkeid ecTb 41
PbLIWKO, MMeKLWee TUNNYHYIO GUOPUNNAPHO-TPaHYNAPHYIO]
CTPYKTYypy. M0-BMAMMOMY, B HEM CUHTE3UpPykTCA U Hakan-1
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uynBalOTCH MpeALIecTBEHHUKM pUBGOCOM, KOTOpble 3aTem
TPaHCNOPTUPYIOTCA B LUTOMNA3MY KIETKH.

AOP° oTheneHo OT uuTOnaasMbl ABYMS TPEXCMOWHbIMU
MembpaHamu. IOTU MemMOpaHbl CKPenasalTcA Mexpay cobol
OKONO MOp, KOTOpble MOFyT 6blITb OTKPbITbI WAW 3aKPbIThbI.
CocTositHMe NOp 3aBUCUT OT BO3pacTa KAETKWU: YeM KJ/eTKa
MonoXe, TeM 60Mblle MOP OTKPbITO, TEM WHTEHCUBHee 06-
MeH. BeposTHee BCero, nopbl ciayXaT ANS MUrpauuum u3 af-
pa B uuTOonnasMmy npeALIecTBEHHUKOB pubocom, MHPopma-
LUMOHHOW 1 TpaHcnopTHol PHK, ocywectBnsga Takmm obpa-
30M KOHTPO/Ib 3@ 06MEHOM BELLECTB B KJIeTKe.

Mexay fgepHbiMY MemOpaHaMu pacnosioXeHa nepwu-
HykneapHaa 30Ha (or 10 go 500 Hm), 3anofHeHHas
XNAKOCTblO, Ha3blBAaEMOW 3HXWNEMOW, KOTOpas He co-
06uUlaeTcA HEMOCPeACTBEHHO HWM C LMTOMNNA3MOMN, HU C HyK-
neonnasmoii. CBfi3b BO3MOXHA TOMbKO 4epe3 MOMAYMNPOHU-
LaeMble MeM6paHbl. Ha HapyXHOW cTOpOHe AAEpHOW MeM-
6paHbl COCpeAOTOYEHO 6ONbIOE KONUYECTBO puMOBOCOM.

OCHOBHbIM COCTaBAAKWMUM Aapa ABASETCA XPOMATUH,
oTAnyamoWwmiics 60NbWONK yCTOWYMBOCTbIO. Ero rnaeHbIi
KOMMOHeHT — A HK, KoTopasd HaxoguTca B A4pe B onpeje-
NEeHHOM COOTHOLWIEHUM C FUCTOHaMW W MposaMUHaMW.

B nepuog nepes MMTO30M (pasMHOXeHWEM) BeCb XpoMa-
TUH KOHLEHTPUPYeTCa B XPOMOCOMAaXx. XPOMOCOMbI, CO-
crodwme un3 monekyn AHK, a4BndiTCca XpaHUNULWEM WH-
thopmMaunm o CBOMNCTBaX KMETKW M CMHTe3e BCeX GeNnKoB, He-
06XOANMbIX €l B TEYEHWEe XW3HU, 3a WCKIUYeHUeM 6enkoB
MUTOXOHAPUA. TMpW MOYKOBAHUM WAN [ENEHWU BECb TFEHHbIN
annapat KAeTKW yfBauBaeTcsd, Kaxfas KneTka nonydaet
MONHbIA HAbop XPOMOCOM M BMEeCTe C HUM BCH CYMMY WH-
thopmaumu, obecneymBaloLlyd ee pocT M pasBuTue. B ne-
puog feneHus aapa AAPbILWKOBOW Cyb6CTaHUMW He O0BGHapy-
XKNUBAETCA. Y [ApOXOKeW npu paclweniieHUM XPOMOCOM He
Habntogaetca pecopbunm agepHbiXx membpaH (ABNeHMe 3H-
Jomuto3a). KonuyectBo XpOMOCOM B fAfpax [APOX>Kel 3a-
BMCWUT OT POAOBbIX 0COBEHHOCTENA.

B 3aBucumMocTU OT (PU3NONOTMYECKOTO COCTOSAHUSA [LPOXK-
)KEBOM KNeTKW OHAa MOXET COofepXaTb pa3/iMvHble 3anacHble
BellecTBa B BWAe rpaHyN WAM Kanenb, KOTOpPble pacxoayloT-
CS BETKOW B Cny4yae YXyALWeHWA ycnoBuit obutaHua. Ta-
KUMW  3anacHbIMW BellecTBamMW MNpexfje BCEro fABNAKTCH
@EKOTHH, nunuabl U TAMKOreH. BonwTwuH npeacraenser

°°li KOMNNEKC PUGOHYKNEUMHOBOW KWUCNOTbl, Genka, nunu-
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0B, nonugochaToB M MOHOB MAarHWS W KanbLWs, KOTOPbIW
CcTabunnsnpylT 3Ty rpaHyny. BonwTWH MOXeT Hakannu-
BaTbCSH B BaKyonAX WM B caMoi uutonnasme. FAmMkKoreH —)
3TO nojsucaxapuf, KOTOpbl/i HaKanauMBaeTCAa B APOXXKaX Mpu-
M36bITOYHOM YFNeBOAHOM MNWTAHUM Yalie BCEro B aHaspob-
HbIX YCNOBMAX, cO6Mpascb B MJOTHO ynakoBaHHble 06pa3o-
BaHWA. [Mpu aspo6HOM KynbTUBMPOBAHUMU APOXOKEN FANKO-
reH o6pasyeTca B BMAE MeNKUX rpaHyn 6e3 opMupoBaHus
MAOTHBIX KOHFOMepaToB WAuW He obpasyeTcsa cosceM. JIn-5
MUWAbL  HakanIuBalwTCA B KNeTKe B BUAE XXUPOBbIX Ka-
nenb WA B cOoeAuMHeHUU ¢ Genkamu u pochatamm, obpasys
rpaHynbl.

MpokapnoTuyeckasa Knetka

Hanbonee xapakTepHbIM MPUMEPOM MNPOKapUOTUYECKON
KNeTKN MOXeT CNyXWTb bGakTepuanbHas KieTka. M3yyeHuit
eM YyNbTpPacTPYKTYpHOI/ opraHmsauum 6GakTepuanbHON KieT-"
KW 3aHMManucb MHOTMe y4eHble, OfHAKO A0 HACTOosLWero
BPEMEHMN HeT 4YeTKOro npeAcTaBfieHUa O CTPOeHUU OGakTepuq
anbHOW KMeTKU B CBA3M C OYeHb ManbiMuU pasmepamu 06b-|
eKTa uccnefoBaHWA, CMOXHOCTbIO MpenapaTuBHbIX MeTOS0B
andhepeHuMaLMm  OTAENbHBIX KNETOYHbIX CTPYKTYp U OTH
CYTCTBMEM €AMHOr0  MEeTOAMYECKOro noAxofa K pelleHuto
3Toli npo6nembl. M0O3TOMY MOXHO TOBOPWUTb TONbKO O rué
MOTeTUYECKOM CXeMe ee OpraHusauuu.

MpokapuoTmueckas knetka (puc.3), Tak Xe Kak u 3yka-"
puoTMyeckas, CBEpPXy MOKpbiTa [LOCTaTOYHO >KECTKOM Khe-
TOYHOI CTeHKOR, onpegensatouein ee gopmy. K cTeHke KneT-3
KM NpuMMbIKaeT LuTonjasMatnmyeckas MembpaHa, a 3arem!
umtonnasma, B KOTOpPO pacnonaralTcs SAAepHbIA 3nemeHT?
opraHouabl W 3amacHble BeLecTBa KIETKU.

Mo cocTaBy W CTPOEHWUIO KNETOYHOW CTEHKM bGakTepum*
[ensTca Ha [fBe Trpynnbl B 3aBUCMMOCTM OT OKpackKu Mo<
FpaMy: rpaMnonoXWTefibHble W TpaMoTpuLaTe/ibHbIE.

KneTouyHas CcTeHKa rpamMnoONiOXMUTeNbHbIX 6ak-1
Tepuin (puc. 4,a) OAHOPOAHA, COCTOUT U3 MYKOMOJIUMepoB."
OHM uMelOT B cBOeM cocTaBe Af-aleTUNTrNOKO3aMUH U
N"-aleTunMypamoByt0 KUCNOTY, KOTOPble CBA3aHbl C AMaMU-
HOMWMENVHOBOW KWCMOTOW W aMWUHOKWCAOTaMW C MOMOLLbHO
nMenTUAHbIX CcBfA3eli. B cBOw ouvepedb MYKOMeNTUAbI KOBa-5
NEHTHO CBA3aHbl C TeNX0eBOW KUCNOTOW, PacrnofioXeHHON
B MepunnasmMaTuyeckoM MpPOCTPaAHCTBE MeXJAy K/eTOYHOM,
CTEHKOW 1 mem6paHoii. B mykonenTuaHbIiA cnoil BXoaaT 6en|
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obnapgarowune

aHTUTEHHbIM CBOWCTBOM.
KW Ke copepxaTca Takxe nunuabl

B kneTo4yHoW
(npn6nnsntensHo 1%

cTtcc maccbl M B pefKux cnydyasax — okono 4%). TonwmHa
01 3TOYHON CTEHKM 3aBUCWUT OT YCNOBUI O06UTAHUS U AOCTU-
K11 KO—50 HM. KneToyHas cTeHKa cOCTaBideT MPUMEpPHO

20% OT Macchl BCell KNeTKM.

Puc. 3. Cxema CTpoeHUs bGakTe-
pyaibHON KNETKMU:

1~ rpaHyna nonu-3-oKcUMacnsHom
KUCNOTbI; 2 —KWUPOBble  KamnesbKu:
“ —BK/IOYEHNA cepbl; 4 —TpybuyaTble
™nakoHAbl; 5 — nnacTuHYaTble TuUna-
™pabl; 6 — Ny3blpbKW; 7 — XpPOMaTo-
thopbl; g—A4epHOe BeLwecTBO (Hy-
n eonfl); 9 — pubocombl; 10— yuTo-
nasma; /| — 6asanbHoe Tenbue;
K ~Xrytukn; 13— kancyna; 14—
M «04YHasa cTeHKa; 15— yurtonnas-
Ma- /?ckag MembpaHa; 16— mesoco-
L’ "' —ra3oBble Bakyonu; 18 — na-
bl N Hble CTPYKTypbl; 19 — rpaHy-
NHpoN "caxaPula: 20-rpaHynbl no-

KnetouHas CTEHKa
rpamMmoTpuuyaTtTens-
HbiIXx 6akTepuin (puc.
4, 6) ycTpoeHa CnoOXHee.
HapyXHbll cnoit npeg-
cTaBnsdeT coboil Tpexcnoii-
HYI0 CKnagyaTyl CTPYKTy-
py, COCTOALLYK W3 fuMnono-
nucaxapnpos u - 6en1KoB.
Ha nunuabl B KNETOYHOIA
CTeHKe MPUX0AUTCA O0KONO
20% oT ee maccbl. Tonwu-
Ha 3TOro cfos NPUMEPHO
9 Hwm.

Y HeKOTOpbIX TpamMoT-
puuaTenbHbIX 6akTepuii
cnejom 3a cnoem, cogep-
XalwuMm  Iunuabl, pacno-
NOXEeH CNON, BKAKOYal0-
WKiA MOHO-, aMUHO-UANNO-

Puc. 4. Cxema CTpPOEHUSA K/ETOY-
HbIX  CTEHOK rpamMnofioXunTesb-
HbIX (8) W rpamoTpuuaTeNnbHbIX
(6) GaKTepwuia.
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caxapupbl, y 4pYruX MWKPOOPraHW3MOB OHW BXOAAT B Mpo-
MEXYTOUHbIV CNOW, rAe rpaHynspHble 6enKW  CKpeneHL
hmbpunnamn mykonentmga. TOAWMHA 3TOro cnod 5— 12 HM
3a 3TMM cnoem pacronaraeTcs MypeuHoBblii cnoit  (3-4
6 HM), aHaNOTUYHbI/A BHELWHEMY C/OK Yy TPaMMOSIOXKUTENb-
HbiX 6akTepuii. KnetouyHas cTeHKa NpoHMLaema, 4epe3 Hee
BHYTPb KNEeTKW TPAHCNOPTUPYIOTCA MUTaTellbHble BeLLeCTBa
M BbIBOAATCA MPOAYKTbl 06MeHa. B KNeTOYHOW CTeHKe ecTb
nopbl pasmepoMm fo 6 HM. Kpome TOro, KnetoyHas CTeHKa
MMeeT OTBepCTUSA BbIXofa (UMOPUIA, CTPYKTYPHbLIX TAXKeWH
M XryTukos. KnetouyHas cTeHKa  3aWiuwaet KAeTKy oOT
BHELWHNX BO3JENCTBUIA, MOAAEPXMBAET YCTOMYMBOCTbL OMpe-
LEeNeHHON ¢opMbl, cnoco6CcTBYeT (hOPMUPOBAHUIO Kamcy/bl.

LinTonnasmatmueckas mMem6paHa HeNoCpeACTBEHHO Mpu-
neraeT K K/JeTOYHOW cTeHKe. Ho y HekoTopbix 6akTepuii
MeXAy HWMK eCTb MPOCTPaHCTBO, KOTOPOE MOXHO C HEKO-
TOpPbIM AOMNYyLeHWeM Ha3BaTb nepunnasmaTuyeckum. 34echb,
no-sMAMMOMY, COCPEefOTOYMBAKOTCA TULPONUTUYECKUE Qep-
MEHTbl W BelecTBa, TPaHCNOPTUPYEMble BHYTPb K/ETKN ”
3a ee npepenbl. Lutonnasmatnyeckas membpaHa GakTepuii
npepcTaBnsetr Cco60i NUMNOMNPOTEUAHYIO TPEXCNONHY MeM-
6paHy (AMNUAHbLIA CNOW MOKPLIT C ABYX CTOPOH 6GENKOBbIM
cnoem). TonuwmnHa memb6paHbl okono 7,5 HM. OHa fBnAeTCH
rNaBHbIM OCMOTUYECKMM 6apbepoM KNeTKW, el KOHTPOu-
pytoTCS MOCTYN/eHue ¥ BbIOPOC BeLLEeCTB, BOAHbIN W CONeBOW
06MeHbl. LimTonnasmarnyeckas membpaHa MMeeT MHOrouumc-
NIeHHble BbINAYMBAHUA (MHBarMHauum). BHYTpM HMX Haxo-
JATCA Ny3blpbKW W KaHanblia, OpraHu3oBaHHble B Tpybua-
Tble W NnacTUHYaTble TUNaKoOUgbl, OyxT0006pasHbie "
cnupanesnAHO 3aKpy4veHHble Tenbua — Me30COMbl. [peg-
nonarakwT, YTO OLHW W3 HUX BbIMOMHAKT (YHKLUN MUTOXOH-
apuia, Lpyrve — 3HAoMNa3mMaTuyeckoro peTuKynyma,
TpeTbM — annapata Fonbgku u T1.4. HO 3TO nNoka HepocTa-
TOYHO YETKO MNOATBEPXAEHO 3KCMepuMeHTaNbHO. OuyeBUAHO
TONbKO, YTO B LUTOMMa3MaTU4yecKo membpaHe npomcxogsaT
BaXKHeWWwmne 6MoXMmMumyeckne npespaLlleHUs ¢ yyacTuem pas-
NINYHBIX (DEepMEHTOB, OCYLW,ECTBAAETCA CUHTE3 HeKOTOpbIX
KOMMOHEHTOB K/METOYHOW CTeHKU u Kancynbl. C membpaHoi
4YaCTUYHO CBfi3aHbl PUBOCOMbI kneTku. LiuTonnasmaTumuec-
Kas Mem6GpaHa cocTaBnsieT o0Kono 20% cyxoil  macchl
KNeTKu.

Lutonnasma ABNAeTCA BHYTPEHHUM COLEPXUMBIM KJeT-
KW, TAe Haxo4ATCA BCe XW3HEHHO BaXHble CTPYKTYpbl U op*

32



HOUAbI, €e XWUAKON GecCTPYKTYPHOW cyb6CcTaHUued ¢ OYeHb
r1OKH®A, TOHKOW, CMOUCTO-TpPaHynApHOW CTPYKTYypoWi, co-
CTOSILLEN U3 HepaCTBOPMMOW U pacTBOPMMONM  yacTeir. Mpwu
BbICOKOW paspellatolieil cune 3NeKTPOHHOIO MUKpOCKoNa B
uMTONnasMe MOXHO 3aMeTWTb TOHKME HUTEBUAHbIE CTPYK-
TYpbl Pas/IMYHON AAUHLI U TpaHynbl, KOTOPble, BO3MOXHO,
ABNAOTCA MONEKYyNaMu HYKNEeMHOBbIX KWUCNOT, PEPMEHTOB,
6enkoB. B pacTBOpMMON 4acTu uutonnasmbl (B uuTonnasme
copepxutcs Ao 70—80% Bceil BOAbl KNeTKW) 0OGHapyXeHbl
MUIMeHTBLI, caxapa, aMUHOKWCNOTbl U Ap. B uutonnasme 6ak-
Tepuii HaxoAaTcA cBOOOAHbIE PMBOCOMbI, MecTaMn UMelo LW ue
BbICOKYID MAOTHOCTb YNaKOBKW, MeMOpaHHble CUCTEMbI, Ha
KOTOpbIX 3aKpenseHbl pu6oCcOMbl U MOAUCOMbI. B ueHTpanb-
HO YacTu UMTONNasMbl HaXoAUTCS A4epHOEe BELLEeCTBO.

B umMTOonnasme MOryt npucyTCTBOBAaTb rpaHynbl 3anac-
HbIX BELLECTB: Kpaxmana, rnmMKoreHa, rpaHynesa, Kanim Xu-
pa, rpaHynbl nonngocgartosB, BKNHOYEHUA cepbl U T. 4.

BHyTpn kneTkum Habnwojaetcsd BbICOKOE OCMOTUYECKOE
faBneHue: o 3 MTa y rpamMnonoXuTenbHbiX OGakTepuii un
[0 0,8 MTIMa — y rpamoTpuuaTesibHbIX.

floepHoe BeLLECTBO npefcTaBnsaet coboll Hykneompg. B oT-
Nnume OT 3yKapuoTmyeckoin knetkn LOHK 6akTepuanbHOi
KNeTKM He cBA3aHa C FUCTOHamuW W He OThefneHa OT LWUTO-
nnasMbl A4epHO MeMbpaHoi. Dubpunnbl 6GakTepuanbHOIA
OHK poctatoyHo npaBW/ibHO OPUEHTUPOBAHbLI, MO3TOMY
sAepHoOe BeLW,ecTBO MOXHO NpeACTaBUTb Kak ob6pasoBaHue,
pacnonoxeHHoe BAOMb 60/bllero rabaputa KAeTKW U uUMme-
toLlee TONLWMHY OKONO 3—4 HM, HO KOH(UTypauus HyKaeou-
Ja oveHb m3meHuymBa. AHK — 060C06MEHHbIi 3N1EMEHT, HU-
Korga He CMeLWMBAKLWMACA ¢ LMTONNa3Moi, B CTapblX KneT-
kax AHK ynakoBaHa 60nee kKomnakTHO. [lpeanonaratorT,
4To BeCb reHOM OakTepuanbHOW KNeTKU NpeAcTaBfieH OLHOW
FMraHTCKOW 3aMKHYTON Monekynoit AHK ¢ monekynspHoi
maccoii 7 ¢ 109. Ee BMONMHe MOXHO pacueHWBaTb Kak 0ak-
TepuanbHyl0 XpoMOocOoMy. Ho Bce XXe cnefyeT MOMHMUTb, 4TO
OHK 6akTepuin ynakoBaHbl MeHee MAOTHO, YeM B A4pe 3yKa-
pruoTUYeCKoli KNeTKW, B A4epHOM  BellecTBe OTCYTCTBYeT
MembpaHa, He HalifeHbl AApbIWKO U Habop xpomocom, AHK
H cBf3aHa C OCHOBHbIMW 6elkKamMu — ructoHamu. Bce 3To
CBMAETeNbCTBYET 06 3BOMIIOLMOHHO 60/1€ee MPUMUTUBHON hop-

opraHusauum A4epHOro BewiecTBa y NPOKapuoTosB. MHo-

Ve 6akTepuy MMeT Kancyny WanM JOMNONHUTENbHble BHEL -
He CTPYKTYpPbl: XFYTUKU, (QUMOPUU, CTPYKTYPHbIE THAXMU.



Kancyna He aBnsdetca 0653aTenbHOW 4acTblo 6aKTepu
anbHOM KneTkn. OHa BbLIMOSHAET 3alWUTHYO (QYHKUMIO, ripl
poxpaHas 6akTepuu OT MexaHUYeCcKUX MOBPEXAEHWUR, BY
CbIXaHWUsA, CNYXWUT NpenaTcTBMEM ANA NPOHUKHOBEHMUA ar»
co3faeT AONONHUTENbHbLIA OcMOTUYecknin Gapbep. Kancygn
MOXET MOKpbiBaTb KNETKY TONCTbIM CM0EM WM TOHKOW
MAEHKOW, 3aMeTHOW TONbKO MOJ 3NEKTPOHHBIM MWKPOCKO-
noM. KOHCUCTEHLMA Kancynbl CAU3UCTafA, COCTOMT OHa npe.
UMYLLECTBEHHO W3 MOfMcaxapuios, rMUKONPOTENMHOB, pence
M3 NONUNENTUAOB U KNeTyaTKu.

XryTuku, pacnonaratouimecs Ha MOBEPXHOCTU psapa bak-
Tepuid, ABNAKOTCA OPraHOM WX MepefBUKEHUs. Y MOABUXHUN
6akTepuit 06HapyXeH AOMOMHUTE/NbHbLIA opraHong memo6pa*
HoW nmpupofgbl (aHanor 6neoponnacToB), K KOTOPOMY X £
TUK KpenuTca 06asanbHOW NNAcTUHKON. TonwuHa Xryt/la
10—20 HM, fNMHa ero MOXeT O6blTb O4YeHb pasHoW. XryTtu-
KW COCTOAT U3 MONeKyn 6enka — ¢narensmHa, OTHOCALLEro-
€A K COKpaTuTeNbHbIM 6enkaM. Mo cBOEl CTPYKTYpe XIyTUKH
6blBalOT ABYX TUMOB. [lepBbll TWUM XryTUKOB XapakTep!
3yeTcs cnupanbHOW YKNaAKON rnobynsipHbiX 6enKOBbIX MO-
nekyn, o6pasywuwmux oTr 3 go 10 napannenbHbiX pAgos.dA
XTYTUKOB BTOPOro Tuna ¢ (uOpuUANsapHoOii CTPyKTypoi 6es
Ka ¢unbpunnbl TAHYTCA NO BCeW ANWHE opraHouja.

DdUMO6PUN ¥ NUAN — 3TO TOHYalLLe BOPCUHKW, KOTOpbU
MOKPbLIBAOT CBEPXY BCHO MOBEPXHOCTb GakTepuit. ATW cTpy*
Typbl CBOWCTBEHHbI MHOrMM BufjaM 6akTepuii. Bopcus
KW  BbIMOMHAKT  NPUKPenuTeNnbHble  (QYHKUUW, YAEpPX*
Bas OaKTepuuM Ha pasfMUYHbIX YacTuuax, OHW Cnocob-
CTBYIOT CKPEMJIEHWNIO KNeTOK MeXAy C060W, BbINOAHAKT po4d
3alMTHOTO (akTopa, MOrYT CAYXWUTb KaHanoM fAna nep|
jayn HacneacTBEHHOW WHGopmauyuu (NUAM MMEKT KaHa|
ONVHON A0 3—4 HM).

§ 4. NYTWN OBMEHA BEWECTB ¥ MUKPOOPITAHN3MOB

XN3HEHHble LUWKNbl MUKPOOPraHW3MOB BO MHOTOM 3aB*
CAT He TONbKO OT CeuuuKU MX opraHusayum, HO U OT Ta
ro, B Kakyl BHEWHI cpedy OHW nonagatwT. B 3aBucum™
CTW OT cpefbl 06MTaHWA 0CNaGAAOTCA UM yCUNUBalOTCA™*
unn gpyrue qepmeHTHble CUCTEMbl OpraHM3Ma, MeHsH *
XO4 W HanpaBfeHHOCTb CAOXHEWWMUX GUOXUMUYECKUX M|
BpaleHUn B KeTKe.

Mpeo6pa3oBaHWe pPasNUUHbIX COEAWHEHWUI cpefbl 06MUY
HWS B BelecTBa «Tefa» MWKPOOPraHuW3ma OCYLLecTBsieTe
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pe3ynbTaTe OFPOMHOF0 KOJM4YecTBa peakuuii, MpoTekaro-
Bux co cTporo 3amporpamMMWpOBaHHON nocneAoBaTenbHO-
Abl0 NpW yyacTUM BCeX OPraHOMAO0B U CTPYKTYP MUKPOOHON
KNeTKu, a TakKXe MYNbTU3IH3UMHbIX CUCTEM, KOTOpble fB-
NATCA ABUXKYLLEA cuioll Bcex MPOLECCOB, MMEKLIMX MEeCTO
B XKMBOIW KJIeTKe, T.e. B pe3yNbTaTe ee MeTabonusma.

MeTabonnsmom, maum o6MeHOM BeLLecTB, Ha3blBaeTcs BCA
CyMMa LefieHanpaBleHHbIX peakuuii, MpoTeKawwWwmnx nog
JeiicTBeM (DEPMEHTHbIX CUCTEM K/EeTKU, KOTOpble peryau-
pylTCS PasNMYHbIMW BHELWHUMMWU U BHYTPEHHUMU (akTopa-
MU, 1 obecneuynBalOLiMX O6GMEH BeL,eCTBOM U 3HEpPrueii Mex.
ay Cpefoit 06UTaHUA U camMOi KNETKOM.

Pe3ynbTaT XW3HeAeATeNbHOCTM MMWKPOOPraHW3MOB MpoO-
ABNAETCA B YBE/IMYEHUWU pPa3MepoB KNETKW, ee AeNeHUUu uam
MOYKOBaHMM, YTO NPUBOAUT K YBENMYEHUIO KOAMYecTBa 0CO-
6eli M BO3pacTaHWIO MacCbl MUKPOOPTraHW3MOB B MUTaTeNb-
HOl cpepge.

HecmoTps Ha OrpomHble ¢u3nonormyeckme m mopdono-
rMYeckne pasnuMyuma Mexpay oTAeflbHbIMW Kflaccamu, pogamu
W BUAAMW MUKPOOPraHM3MoB, O6GMeH BelLlecTB B K/eTKe uget
TPEMS OCHOBHbIMU (LeHTpanbHbIMKU) MeTabonMvyecKumMu ny-
TAMU.

1 W3 BHewWwHel cpefbl B KNeTKYy MOCTynaeT 3Heprus nm6o
B BMUAE XMMWYECKOM 3HEpruyM OpraHuMyeckmMx BeLlecTB, 1160
B BW/E 3HEPrMM COJIHEYHOTO CBeTa.

2. V3 BelecTB cpefbl, NepeHeCeHHbIX B K/eTKy, cobupa-
IOTCS «CTPOUTENbHbIE 610KMW», U3 KOTOPbIX AO/KHbI opmu-
poBaTbCA 6GMOMONMMEPLI KNETKW U CUHTE3MPOBATbLCA MaKpo-
MOeKyNbl 6eNKOB, HYKNEMHOBbIX KUCMAOT, YrN1eBOAOB, >XMU-
POB ¥ APYIMX KNETOYHbIX KOMMOHEHTOB.

3. B knetke npoucxoaaT MOCTOSIHHbIA CUHTE3 W paspylle-
HMe 6MOMONEKYN, BbIMOMHAKLWMX pasnMuyHbie cneynguye-
CKne (yHKumu.

MpuHLMNNaNbHble OCHOBbI LLeHTPanbHbIX MeTabonmuyeckmnx
nyTeil NpocneanMTb M NOHATb CPABHUTENLHO NEFKO, XOTH KaX -
AblAi M3 3TUX NyTeid npeacTaBnseT €060 MHOXECTBO pas-
NINYHBIX MPOCTbIX W CIOXHbIX peakuuin, 4acTb W3 KOTOPbIX
M" ewe [0 KOHLa He pacwudpoBaHa.

6MeH BeLeCTB Y MUKPOOPraHM3MOB MOXHO paccMmatpu-
m>Tb KoK CYMMWY [iByx saBneHuid (puc. 5): katabonmsma,
HbllcTaBnaouero co6oin epmMeHTHOe paclienseHne Kpyn-
rMm’ °PraHnyecknMx MOJIEKYN C BblfeneHneM CBOOOHOM 3Hep-
>KOoTopasi 3anacaeTtcs B BUAE MaKpO3PrMyeckux CcBs3eld

3*
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AT®, n aHa6bonmusama, CBSA3AHHOIO C MOCTPOEHUEM HO-

6MONONMMEPOB KMETKU U3 MPOCThIX COeAMHEHMWI U Npo-
pekatower0 ¢ MOrfoUWeHNeM 3HepPrum Makpoaprmyeckmx cBs-
3ei ATD- B pesynbTaTe 3TUX ABYX NapannefnbHO TeKyL WX
MPOLIECCOB CTPOMTCS «Ten0» KNeTKW, HaKannumBarTCs Heob6-
XOAMMble KMeTKaM 3anacHble BellecTBa, a TakXe Npomexy-
TOYHble NPOAYKTbl 06MeHa BeLWecTB, KOTOPble  YacTUYHO
ocTalTCca B KNeTke, a YaCTUYHO yAanfalTCca U3 Hee KakK He-
ncnonb3yemblii 0TX04 MeTabonmsma.

Taknm 06pa3om, 06MeH BeLLEeCTB cfaraetcs, C OQHOM CTO-
POHbI, M3 peakumuii, KOTOpble AT KNEeTKe «CTPOUTe/bHble
6nokn», 06pasytoT NpejlecTBEHHUKN LUeNeBoro npojykra
M cam MPOAYKT, C APYFOi CTOPOHbI, U3 3HEPTreTUYECKUX W3-
MeHeHWli, KOoTopble obecrneynmBaloT BCE NpeBpalleHns B KeT-
Ke, T.€. B K/IeTKE MNpOTEKAalT KOHCTPYKTUBHbLIA K
3HepretTnyeckmnii obmMeHbl.

Kata6onmsm u aHabonnM3sM — 370 fABa CaMOCTOATENbHbIX
nyTM B 0OMeHe BEeLecTB, XOTA OTAENbHblIe UX YYaCTKU MOTYT
6bITb 06WMMK. Takne 06U Me y4yacTKKU, CBOWCTBEHHble KaTa-
60nmM3My M aHabonu3my, HasblBalOT amMmpubonmue-
CHUMMN.

B kaTabonuyeckux M aHabonmuyeckux npeBpalLeHUaxX of-
Ha peakuus cnedyeT 3a ApPYrol B cTpoXaillweli nocnefosa-
TENbHOCTW, TaK KakK MPOAYKTbl peakuuu npegbigyuiein crta-
MM npouecca, Kak npasuno, ABAAKTCA cy6cTpatom Ans
nocnegytoulein. Takas 4YeTKasd NPeeMCTBEHHOCTb BO3MOXHa
6narogaps BbICOKOW cneynmyHocTM (EPMEHTOB, y4acTBY-
OLWMX B 0OMEHe BeLyecTB.

depMeHTbl 06bIYHO IOKANU3YOTCA Ha OMNpeAesieHHbIX opraHomgax
KNETKN M B PacTBOPUMON dpakuum uuTonnasmbl. ECTb MHeHWe, 4TO
KOMMMeKC (hepMeHTOB, OCYLLECTBMAIOWMIA ONpefeneHHbIA LUK Nocniego-
BaTeNlbHO TeKyLUMX peakuwuii, nokanusyeTca B CTPYKType opraHomja Ta-
KM 06pasoM M Ha TaKOM pacCcTOAHWW, 4TO6bl 06ecrneynTb 3TOT MpoLecc
C MUHUM&/IbHbIMK 3aTpaTamMu 3Heprun Ha rnepemMeLeHne NPOMeXyTOUYHbIX
PogykToB OT hepmeHTa K pepMeHTY. M03TOMYy peakumsi CTPOro Koopau-
upyeTca B KJ/leTKe Mo BPeMeHW W B MpocTpaHcTBe. [pekpacHblii npumep
°M @®1ocuHTe3 6enlka Ha pubocomax.

B ocyuiecTBneHnn epMeHTaTMBHbIX MpeBpalleHnii  6onblias  ponb

HagnexuT pubocomam, MUTOXOHAPUANbHBIM MembpaHam, UMTOMNIa3-

n [pyrum cTpyKTypam KI/eTKu.

CKOpOCTb TeYeHWs peakuuMin M B LenoM O6MeH BelecTB
eTKM 3aBUCAT OT cocTaBa NUTaTenbHOW cpefbl, YCNOBWNA
*IbTUBMPOBAHNA MUKPOOPraHM3mMOB W, rnaBHoe, OT NoTpeb-
Y/ KNeTKU B KaXAbl faHHbIA MOMEHT B aHeprun (ATOD)
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N «CTPOUTENbHbIX 6n0Kax». KneTka 04YeHb 3KOHOMHO BbiCBO?
66>xfaeT aHeprnto n HapabaTbiBaeT «CTPOMUTENbHbIX 6N10KOB»!
POBHO CTONbKO, CKONbKO HEO6X0AMMO el B HacTosiwuii mo-1
MEHT. 3TOT NPUHUUN NEeXUT B OCHOBE Perynsiuum um-koHTpo/l
na BCex cTaguii meTabonmyeckux nyTeli B KAeTKe.

Perynauua mMeTabonmsama B MWUKPOOHOW KNeTKe umeeT
CNOXHYIO B3aMMO03aBUCUMYIK CUCTEMY, KOTOpas «BK4aeT*!
N «BblKOYaeT» onpefeneHHble QepMeHTbl C NOMOLLbIO ca-|
MbIX pas3fM4yHbIX (hakTopoB: pH peakuWoOHHOW cpefbl, KOH-
LeHTpauun cyobcTpaToB, HEKOTOPbIX MPOMEXYTOUYHbIX U KO-|
HeYHbIX MeTabonMTOB, KOGepMeHTa, MeTannoB u T.4. WN3y-
YeHue nyTel perynaumum onpepefieHHbIX NPOAYKTOB 06MeHa
BELWECTB B K/JeTKe OTKPblBAeT HEOrpaHWYeHHble BO3MOXHO-
CTM ANA onpefeneHUs ONTUMaNbHbIX YCMOBUIA 6GUOCKMHTE3a]
MUKPOOpPraHn3mMom Tpebyemoro Lenesoro CoeguHeHus B nNpo!
MbILLI/IEHHOM NPOU3BOACTBE Pa3/IMUYHbIX NPOAYKTOB MUKPOM
HOro CMHTe3a.

VIHTEHCHBHbIA 06MeH BelWecTB MeXAy KNeTKOW u cpefoi
obecneynBaeTcs 60/bLIONA MOBEPXHOCTHI «Tena» MUKPOOP||
raHu3ma, 4epes KOTOPYH NPOMCXOAWT MOCTynfeHuWe nutal
TeNbHbIX BELEeCTB U BblAeNeHne B OKpyXawLwWyto cpegy npo!
AYKTOB XW3HefeATeNbHOCTU KneTKU. B npouecce pocta U
pasBMTUA MMWKPOOPraHW3MOB 3aMeTHO MW3MeHseTCa cocTaB
cpefbl 06MTaHWS, YyacTb COEAMHEHWIA HenoCPeACTBEHHO WK
nocne npeaBapuTeNbHOIO rUAPOAM3a (PepMeHTamMu KNeTKLy,
TpaHCNopTUpyeTCcA BHYTPb MUKpPOOpraHusma, npeTepne.as
CNOXHble 6UOXMMMYECKME MpeBpalleHns B KAeTOYHOe Be|
WecTBO MMKpoba, a 4aCTUYHO BHOBbL MOCTynaeT B cpeay LU
BUAe HepeanunsyeMbiX KNeTKOW MNPOAYKTOB 06MeHa.

§ 5. MTMNTATE/IbHbIE CPE/bI
COCTAB/NEHWNA

N MPUHL UM WX )

MoTpe6bHOCTb MUKpPOOpPraHM3mMa B TeX WAW UHbIX COeAUH®
HUAX onpejenserca  (QU3NONOTNYECKUMU OCOBEHHOCTAM!
JaHHOro Bufja MukKpoba, HO BO BCeEX cayvasx cpeja AOMK™
6bITb BOAHbIM pPacTBOPOM 3TUX BelwecTB U obecneymBaTb*
onpefeneHHOM KONM4YecTBe MPUTOK UX B KMETKY. |

B camMoM npu6nunXeHHOM Buae ¢usmonornyeckue noTped!
HOCTM MUKpOOpraHnM3Ma B MUTaTeNbHbIX BEL,eCTBAX MOXH!
BbISABUTb, OMpeAennB XUMWUYECKUIA cOCTaB MUKPOOHOI KneB
Kn. OfHaKo B 3TOM CAy4yae He YYUTbIBAOTCH KOJMYECTBO H
COCTaB MeTabonUTOB, YJAaneHHbIX KAeTKOl BO BHeWHAL
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O¥> n TO 06CTOATENLCTBO, YTO COCTAB KNETOYHOTrO Beuie-
CTBa MUKpooOpraHnsma 3aBMCUT OT COCTaBa CpeAbl obuTaHns
WeBapbupyeT B [LOCTATOYHO WUPOKUX npepenax. Ho Bce xe
nepBoHavYanbHy OPUEHTUPOBKY B Bbl60pe onTuManbHOro
coctasa MUTATENbHOMN cpeabl, ncxoaa nm3 cocrtaBa K/NETOYHO-
ro BewecTea MMKP06a, cAenaTb MOXHO. YCpeAHEHHbIN ane-
MeHTapHbIi COCTaB 6GMoOMacCbl HEKOTOPbIX TFPymnn MWUKPOOP-
raHM3mMoB npusedeH B Tabn. 3.

Tabnuuya 3

CocraB 6uomaccbl, % Ha aGCOMOTHO Cyxoe

BELLeCTBO
Xumunueckuidi cocTaB
MWUKPOGHO KNeTKN
6 o o rpu6os (Muuenus
akTepun Apoxxen co criopamu)
Yrnepop, 50,4 49,8 47,9
A3oT 12,3 12,4 5,2
Kucnopog 30,5 31,1 40,2
Bogopog 6,8 6,7 6,7
PD5 4,95 3,54 4,85
K20 2,41 2,34 2,81
S03 0,29 0,04 0,11
Na20 0,07 1— 1,12
MgO 0,82 0,42 0,38
CaO 0,89 0,38 0,19
Fe20 3 0,08 0,03 0,16
Si02 0,03 0,09 0,04

Kpome 3aneMeHTOB, yKa3aHHbIX B Tabn. 3 (OHM sABAsOTCA
BaXHeWW MMK),.B COCTAaB KNETOK BCerja BX0AAT MUKpO3ne-
MeHTbl; 60p, monmbaeH, mMapraHel, LWHK, mMeab, 6pom, Wog,
KobanbT M Ap., Heob6X0AMMbIE MUKpOOpPraHu3mam Ans obpa-
30BaHMS pas3MYHbIX (DEPMEHTOB M BUTaMUHOB. Yalle Bcero
MUKPO3EeMEHTbl BHOCATCS B Cpefy BMecTe C BOLOMPOBOAHON
opoli. COOTHOWEHNE OTAE/bHbIX XUMMWYECKUX 31EMEHTOB B
Pege MOXeT 3aMeTHO KofebaTbCq B 3aBUCMMOCTW OT BMfAa
MKPOOPraHU3MOB U YCNOBMWIA MX poCTa.

T0 J1 ° 6XOQO/MO NOMHUTL> UYTO BCe 3/1IEMEHTbI, BXOAsLLMe B COCTaB Kie-

0TcyTcKPOOpraH/I3MOB’ goskHblI MpuUCyTCTBOBaTb B MUTATeNlbHON cpefe,
non, 'BHe [3)e OAHOro W3 HUX NpUBELET K 3aMeffIeHUI0 pocTa Wn
°My ero npekpaLleHuio.

BaXPeJl? anemeHTOB Hambonbliee

6noreHHoe (XKW3HEHHO
Hoe) 3HauyeHWe MMeeT yrnepog.

OH BXOAUT B cocCTaBs
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Mo4YTM BCEX OPraHWYecKUx coeauHeHuin, obpasyrwuwmxcs 1
MUKPOOHOI KneTKe. Yrnepoj BCTynaeT BO B3auMofeictsue
C KMCNopogoM, BOAOPOAOM, a30TOM U cepoil, o6pa3yeT co-
eANHEHNA W3 ANUHHbIX LEeno4vyek YraepofHbiX aToMOB, CBS-
3aHHbIX MeXJy Cco060i nocnefoBaTeNlbHO WAW C Yy4yacTuem
HEeKOTOpbIX APYFUX 37EMeHTOB, JalWuX LUKANYecKue co-
eAuHeHUs. M3BecTHO, 4TO Takue BelecTBa C YrnepoaHoW
LLenoy4ykoil COCTABNSAKT OCHOBY >XXW3HEHHO BaXHbIX COeAuHe-
HU/A KNeTKU: aMWHOKWUCNOT, 6enKoB, YyrneBofoOB, HYK/IEUHO-
BbIX KUCNOT, XXUPOB U T.[4.

BTOpbiM He MeHee BaKHbIM OGUOTEeHHbIM 3/1EMEHTOM SABA-
eTcAd as3oT. OH BXOAMT B COCTaB aMWHOKWCAOT, 6ENKOBbIX*
BELLECTB, HYK/NEMHOBbLIX KWUCAOT, KOTOPble CaMbiM aKTUBHbIM:
06pa3oM y4yacTBYIOT B MOCTPOEHWU Tena KMeTKM, B NpoLecc
cax pocTa U pa3MHOXEHWUS MUKpoopraHusma. A30Tcogep-
Xalme coefMHeHMs 06nafal0T BbICOKOW peaKLMOHHOW crno-
COBHOCTbIO.

BaxHbl AN MUTAHUS MUKPOOPraHW3Ma W OCTajbHbIE;
3aneMeHTbl: ¢ocdop, cepa, KUCAOPOA, Xeneso, Kanuin u gp|

MukpoopraHnuam WCMNONb3yeT nNuUTaTeNbHble BELECTB»
cpefbl He TOMbKO Ha MOCTPOeHUe KNeTOYHOro BeliecTBa, HO|
M Ha obecneyeHne 3Heprueil BCeX OUOXMMUYECKUX npe-1
BpalleHWii B KieTKe.

MuKpoopraHn3mbl  O4YeHb YYBCTBUTENbHbl K cocTaBy!
nutaTenbHblX cped. OfHW COEAMHEHUA VMU WMHTEHCMBHO!
notpebnsaTCA, APYrve oCcTaloTCA HETPOHYTbIMU MUAM NOTPe6-1
NATCA BO BTOPYK ouyepedb. CocTaB cpefbl MEHAETCHA, U 3T,
M3MEHEHUNA B CBOK OYepefdb OKasblBalOT BAUAHUE HA 6MO-|
CUHTETUYECKY CMOCOBHOCTb JaHHOr0 MUKPOOPraHusma. |

B TO Xe BpemMs MMWKpPOOPraHM3Mbl BeCbMa HeMpUXoT-
NUBbLI, OHW CPaBHUTENbHO ferko aganTtupytTcs (mpucno-1
cabnueatoTca) K ycnosuaAm o6uTaHua. Hanpumep, 4pOXOKL
MpekpacHo pacTyT Ha T[/1l0K03e, caxapo3e, ManbTO3€e, HO;
OHMW MOTYT ObiTb afanTUPOBaHbl K BbipallMBaHUIO Ha neiTe*
3ax, napauMHax HedTW, 3TUIOBOM W METWIOBOM cCnupTax}
nT.4.

Yacto cy6CcTpaToM AN >XU3HEAEATEeNbHOCTU  MUKpO-1
opraHu3ama cnayxaT Takue COeAMHEHUsi, KOTOpble OHU He B|
COCTOSIHUM MCMONb30BaTb 6e3 npeaBapuTeNbHONW MOATOTOBKM
(HanpuMep, UennN03a, reMuLen03a, Kpaxman, NeKTuLL
MeHTo3aHbl W T.4.). B 3Tom cnyvae npu NOATOTOBKe
nuTaTeNbHOW cpeabl cnefyeT NpesycMoTpeTb npefgBapuTenb-J
Hbli pepMeHTaTMBHbIA NMB0 XMMUYeCKMin cnocob paspyuwe-1
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A 6uononummepa, C Tem u4TO6Gbl yrnepog B cpege 6bin B
” B0semoil hopme. o

Takum o06pa3om, ANA HOPManbHON >XU3HEAEATENbHOCTHU
ikpoopraHnsmoB nNuUTaTenbHas cpefa [O/HKHa coAepxaTb
BOAHbLIA pacTBOpP WAWM CYCMEeH3WK0 YycBOseMbiX (opM yrnae-
pofa, asoTa W ApYyrux Heo6XOAUMBIX 3/IeMEHTOB B BuUAe
nuTatenbHbiX cofieli. Cpeda [AONXHA WMETb OnpefeneHHoe
3HauyeHne pH. Kak npaBuno, MMUKPO3eMeHTbl MNOCTynmawT
B Cpelly C BOAOWN, HO npu HeobxogmmocTu (Npu HejocTaTke
X B BOAE) OHM MOryT 6bITb f06aBNEHbI B Hee.

HekoTopbiM MWKPOOPraHW3MaM AN HOPManbHOW >XW3He-
feATeNbHOCTU HeobXoAMMO Hanuuue B COCTaBe MUTaTebHOM
cpedbl Tak HasblBaeMblX LOMOMHUTENbHbLIX (PaKTOPOB poOCTa,
rnaBHbiM 06pa3oM BUTaMWHOB. B KauyecTBe (haKTOpPOB pocTa
MPUMEHAT aBTONM3aTbl M TUAPONM3ATHI LPOXXKENA WU [py-
rMX MUKPOOPTaHM3MOB, KYKYPY3HbI/ 3KCTpaKT, 0TBapbl pac-
TUTENbHbIX OTXO0A0B U T. 4.

McTouHukn yrnepoga. lMopasnatouiee 60AbWMHCTBO Npo-
OYUEHTOB 6enKOBbIX BeLLeCTB, aMWHOKUCAOT W NUMNUAOB B
KauyecTBe MCTOYHMKA Yrnepoja acCUMUAMPYIOT OpraHuyec-
Kne BELWECTBa, WCKNKOYEHUEM ABAAKTCH  CUHe3e/eHble
BOAOPOCNM, KOTOPble WCMOMb3YT Yraepos Yrnekucnoro
rasa. HesaBMcMMO OT MCMOMb3YEMOro WUCTOYHMKA Yyrinepoga
MWUKPOOPraHu3Mbl CTPOAT CBOM 6MOMNONAMMEPbLI B COOTBETCT-
BUM C COCTaBOM, KOTOpPbI NpefycMOTpeH WX BUAOBbIMU U
(hU3N0NOTNYECKUMU OCOBEHHOCTAMW, TEeHHbIM annapaTtom.

HenocpeACTBEHHbLIM WCTOYHMKOM Yyrnaepofa MOTFYT ObiTb
pasnnyHble YrneBofbl HECMOXHOI0 CTPOEHUA: reKco3bl, NeH-
TO3bl, HU3KOMONEKYNAPHbIe onurocaxapuabl. Monucaxapugsl
(uennonosa, remuuennonosa, NeKTUHOBbIE BellecTsa, Kpax-
mMan), CAn3eBble M TYMMMUBEL,ECTBA, MaHHaHbl, MEHTO3aHbl
W T. 4. MOTYT 6bITb UCTOYHMKAMM yraepoga nubo nocne npe-
BpalleHWa wuX B YCBOAEMble MWKPOOPraHMW3Mamy MOHO-U
HU3KOMOEKYNAPHbIE ONUrocaxapuibl, IM60 MUKPOOPraHuM3Mm
JomkeH wumeTb Habop (EepMeHTOB, TUAPOAU3YHOLWMUX 3TU
BellecTBa. B kKauyecTBe MCTOUYHMKA Yyrnepoga MUKPOOPraHms-
Mbl MOTYT WCMNO/Mb30BaTb OPraHWUYEcKMe KUCNOTbl, CNUpPThI,
XupHble  KWUCNOTbI, Nerkne W TAXeNble YrAeBoLOPOAbI,
aMWHOKMCNOTBI U ApYrue yrnepojcojepxaliuve coeguHeHuns.

Bonbwoe pasHoo6pasue ycBoseMblX (OPM Kucnopopa
npegonpefenset pasfinyHbie MYyTW acCUMUAALUM U npe-
BPalleHNs 3TUX COeAWHEHWUI B «CTpPOUTENbHble 6GNOKU» KNeT-
Kn- Hanbonee yHuBepcanbHbIMW «CTPOUTENbHbBIMM 6Gn0Ka-
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MU» ABNAIOTCA B KNeTKke aueTanbperuyg, aupetad
aueTnn-KoA, nuMpoBUHOTIpagHasd KncnoTta’
M dem Kopoye ¥ npowe nyTb NOAY4YeHUA 3TUX cOoefMHeHa
M3 UCMONb3YEMOr0 Cbipbfi, TEM BbIlE €ro LeHHOCTb Kam
MCTOYHMKA Yyraepoja.

BblbOp MWCTOYHMKA Yyrnepoga B TeXHONOrMuM 6enKoBbIx#
BEWecTB, NIUNULOB WU aMWHOKUC/IOT MMeeT OYeHb 60/bLIOe
3HaueHue. OH He TOJIbKO onpegenseT NyTu o6MeHa BeLWecTu
[LaHHOro MWKpoopraHuW3ma, HO 4acTo npegonpegenseT coc-|
TaB OCTafibHbIX KOMMOHEHTOB cpefbl W fJaxe TexXHonorutwo!
M annapaTtypHoe oopMaeHWe NPOM3BOACTBA LEeNeBoro npo-|
AYyKTa, 0CO06EHHO ecnn npejnonaraeTcsd UCNOb30BaHue
TPYLHOLOCTYMHOIO AN MUKpoopraHusma cyb6cTpara, Hyx-1
patolerocs B npeABapuTenbHol nogpaboTke.

McTOYHMKKN a3oTa. M3BeCTHble MpoAyLeHTbl 6enKoB, amu-1
HOKMCNOT W >XWUPOB He MOryT YycBauMBaTb ra3006pasHblil i
a3oT atmocgepbl. Heobxogumo, 4To6bl a30T Haxoguncs B]
cpefie B CBA3aHHOM  XWMMWYECKM aKTUBHOM COCTOSHUM,
He B BUAE WHEPTHOrO rasa.

B cocTaBe nuTaTenbHOl cpedbl a30T MOXET COLepXaTb-]
cA B (opmMe HeopraHW4YecKUx cofe WA KUCNOT, B BUAe]
OpraHM4yecKMX CoefMHEHWN—aMUHOKMNCAOT, MOYEBUHbI U T.4.]
MoTpebHOCTL B TeX WAW WHbIX a30TCOAepXalux coeguHe-1
HUAX onpegensetrcsd (QU3NONOTMYECKUMU BO3MOXHOCTAMU
MUKpOOpraHuamoB. YacTb MUKPOOPraHW3MOB  CMOCOGHbI
CUHTe3NpoBaTb aMWHOKUCAOTbI W ApYyrue asoTcofepxalyue;
COefJMHEHUA Ha OCHOBe KOMMOHEHTOB Cpejbl C MUCMONb30Ba+
HMEM a30Ta HeopraHWYecKUX COEAMHEHWI, Apyrue TpebyloT
BBEJEHWA B COCTaB cpeAbl FOTOBbIX (HOPM aMWUHOKWUCNOT
WA JPYyrux OpraHMYyecknx MCTOYHMKOB a3oTa. Ha ocHoBe
3KCMEepPUMEHTaNbHOro M3y4YyeHUs nNOTpebHOCTM MUKpoopra-
HM3Ma B TOW MAM WHON (hopme a30Ta Onpegenserca Heoo6-
XOAUMOe COfepXaHue 3TUX BewecTB B nNuTaTtenbHoli cpefel

MHorga npoayueHTbl 6GMONOTMYECKM aKTUBHbIX BELLECTB;
HYXJalTCALlB OTAENbHbIX aMWUHOKWCNOTaX, pexe — BO BCeX
20 MPOTEUHOTEHHbIX.

OpraHuyeckue asoTcogepxaline COEAWHEHWA M aMMoO-
HUIAHBIA a30T 06bLIYHO NIerKO YCBaMBaKTCA MUKPOOpPraHus-

1 CopepxaHue asoTa B nuTaTenbHOW cpefie [O/MKHO ObiTb CpaBHU-
TeNbHO BbICOKMM, TaK Kak 6momacca, HamnpvmMep, APOXOKel COCTOMT npu-
6/113nTeNbHO Ha 45—55% cyxoil Maccbl M3 6enka, B KOTOPOM 0K0/0 6%
asoTa. Mo3TOMy ANs BblpawMBaHUS APOXXKeil Tpebyetca fo 100 mr aso-

Ta Ha 11 nuTaTenbHONM cpeabl.
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MA  HWTpaTbl — MeAfeHHee, TaK KaK a30T HUTpaToB

XeH 6biTb CHayana BOCCTAHOBJAEH W TOMbKO MOTOM
A'ann3oBaH KNeTKON B 0OMeHe BEWEeCTB; HUTPUTbI MpaKTu-
UECKM He MCNOMb3YHTCA KakK MCTOYHUK a3oTa B cpeje.

Mpy BbI6Ope WCTOYHMKA a30Ta crefyeT MOMHWTL, YTO MpU MOTpe6re-

aHMoHa WM KaTUOHa, B KOTOpble BXOAUT a30T, GyAeT NpouCXoauTb
HA  WCeHVe WKW MOALWenaymBaHne nuTaTeNbHOW cpefbl, YTO 06si3aTenb-
M ckasblBaeTcA Ha 06MeHe BELLECTB MUKpoopraHusma. MoggepxaHue pH
H onpegeneHHoM YpOBHe W BAWsIHME 3TOr0 MapameTpa Ha >KU3Hepesi-
TenbHoCTs MWKPOOPraHM3Ma M3y4yaloTCs W yCTaHaBMMBAKOTCS 3Kchepu-
MeHTa/IbHO.

HepgocTaTok (gaxe Hebonbwoi) B cpepe azoTa MpuUBO-
OUT K «OXWUPEHUIO» KNeTOK, T.€. MOBbIWEHUIO cOofepXaHus
B HUX MNNAO0B 3a CYET YMEeHbLIEeHUs 6eNKOBON U aMUHOKMUC-
NOTHOW (hpakunin. MO3TOMy M3MEHEHWe COOTHOLIEHMSA B MU-
TaTeNbHOW cpefe yrnepoja M asoTa, a TakXe 3ameHa BOC-
CTaHOBMIEHHbIX (HOPM a30Ta OKMWC/IeHHbIMK, 60Nee TPYAHO
YCBOSIEMbIMU MUKPOOpPraHu3mamu, MOryT NMpUBECTU K 3HaYu-
TeNbHBIM HEeXenaTeNbHbIM W3MEHEHUAM B cOCTaBe 6uomac-
Cbl MUKpOOpraHm3ma. Ha npows3BojCcTBe, OCOGEHHO Mpu Mo-
NYYeHUU NOMHOLEHHbIX, 060raleHHbIX 6e1KOM KOPMOBbIX
OPOXOKEN, NOCTOAHHO CNefAT 3a TeM, YTob6bl B cpefe He 6bl-
Nno HefocTaTKa asorTa.

McToYHMKKM dhoctopa. dochop BHOCMTCA B Cpeay B BuAe
conein HhocthopHOM KMCAOTbl C Pas3/IMYHbIMU E€CTECTBEHHbLIMMU
cybcTpaTaMum — O0TBapaMu pacTUTENbHbIX TKaHel, MYKOM,
KYKYPY3HbIM 3KCTPakTOM W T.h., PeXe C OpraHu4yecKnumm
coeguHeHnamu (Hanpumep, (GUTUHOM).

dochop ABNAETCH OYEHb BaXHbIM 3/1EMEHTOM B MUTaTeNb-
Hoi cpege. OH BxoauT B cocTaB ATP, A4Dd, AM®P n obecne-
ynBaeT HOpMaNbHOe Te4yeHWe 3JHEepreTuyeckoro obmeHa B
KMeTKe, a TakKXe rfaBHeWWnx OBUOCUHTETNYECKMX MpoLec-
COB, TAKMX, KaK CUHTe3 6eNKOB, HYKMEUHOBLIX KWUCAOT, Fu-
KONU3, U APYruX BaXHeNWmMX O6GUOXMMUYECKUX MpeBpaLie-
HWiA. CopepXxxaHue Qocdopa B 6MoMacce M CKOpPOCTb pocTa
KYNbTypbl B 3Ha4YUTENbHON CTeNeHW 3aBUCAT OT KOHLEHTpa-
umm docgopa B cpege. MNpu HepocTaTke ocgopa B cpeje,
0C06EHHO B HauvasbHON (ha3e pocTa MUKPOOPraHW3MOB, Ha-
6nofalTcs MOHWXKEHHbI YPOBEHb HAKOMAeHWs 6Guomacchl,
He3HauuTeNbHbIA NPUPOCT NUNMAOB, HO OLHOBPEMEHHO C
3TUM KNeTKU obepHAlTCH 6eNKOM U BUTaMUHOM B2, pesko
CHMXXAETCA WHTEHCUBHOCTb AbIXaHWA M noBblWaeTcs 6po-
OWNbHas CMOCOGHOCTb APOXIKEN, B HECKONbKO pa3 CHUXaeT-
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cA coaepxaHue doctopa BO BCEX KAETOUHbIX (hpakumax!
MWUKpOOpraHuama.

MNCTOYHUKM BUTaMWHOB W MUKpPO3/ieMeHTOB. be3 Buta-*
MWHOB, MOHOB METan/iIoB HEBO3MOXHO MpeACTaBUTbL O06MeH
BELeCTB MUKPOOGHOW KneTkn. Ho noTpe6GHOCTb Y MUKpPoop3
raHM3MOB B 3TUX COEAMHEHUAX pa3dnnyHa. Mo aTomy npusHa-1
Ky BCe MWKPOOpPraHu3Mbl AeNATCA Ha ABa Tuna: aykcoas-1
ToTpodbl (He Tpebylouwune BBeAEHNA B Cpefy BUTaMUHOB™
N CUHTE3UPYHLLMEe UX U3 «CTPOUTENbHbIX 6/10KOB» camocTo-1
ATEeNbHO) M ayKcoretepoTpodbl (HECNOCOOHbIECUHTE-3
3MpoBaTb psif BUTAMWHOB W Tpebyrouine BBEAEHUS UX B CO-j
cTaB cpegbl).

Ecnn npogyueHToM SIBNSieTCA ayKCOaBTOTPOGQHbIA MUKPO-|
opraHusm, BBeJeHMe B COCTaB cpefbl BUTaMWHOB Heobs3a-1
TenbHO. Ecnm e NpoayueHT — ayKcoretepoTpod), TO BBefe-j
HMe paxe He6ONbWWUX  KONWYECTB  BUTAMUHOB 3aMETHO
yCKOpSAeT eropocTt upassutue. K coxaneHuto, MHorume npo-1
AYUEHTbl ABAAKTCA ayKCOreTepoTPpOMHbLIMU OpraHnamammn™]
Ona ppoX>ei, KOTOpble WCNONb3YHTCS KaK MPOAYLUEHTbI-
6€eM1KOBbIX BEWECTB WU NMNWAOB, HEO6X04MM BOAOPACTBOPUM
Mblii KOMMMEKC BWTaMWHOB rpynnbl B, B KOTOpbIA BXOAAT]
TMaMMWH, HAKOTUHOBAsA KUCNOTa, MaHTOTEHOBas KucnoTta, nn-l
PUAOKCUH, WHO3UT U GUOTUH.

BunoTtuH NnPpUHMMaeT y4dyacTue B MnpeBpalieHNAX aMUHOKWUCNIOT, BXO-
AT B AKTUBHbI LEeHTP pAga CbepMEHTOB, Katanusnpyrwouinx npotecc Kap-i
6OKCLILLIPOBAHNSA N [eKapObOKCUINPOBAHUSA >KUPHBLIX KUCAOT. NHO3UT,
COEINHAACL C LWeCTbo MOoNeKynamu (DOCdJOpHOVI KNCNOThl, 06pa3yeT I/IHO-j
3UTHOCHOPHYIO KUCMOTY, CMOCOGCTBYIOLLYI POCTY APOXXKeh. MMaHToO-
TeHoBaA KWUCNOTa BXOAUWT B COCTaB KoA, npn y4dyactum KOTOporo
npoucxogaT BaXKHelLWmne npeBpaLlleHna B KIETKe. TuwamMunu BXOANT B
CoCTaB cbepmeHTa I'II/IpyBaT,D,eKaDGOKCI/U'Ia3bI, KOTOprI71 pacwenndeTt 06pa-
3ylOLWyCca Npyu  AUCCUMUNALMK  YT1EBOLOB MUPOBUMHOIPAAHYIO KUCIOTY.
|_|I/Ipl/l,q0 KCWH BXOAUT B COCTaB CbepMEHTOB, Katanusmpyruwmnx npe-
BpalleHne aMWHOKMUCAIOT, y4acTBYSl B peakuusx nepeaMUHUpoBaHusa. H u--
KOTMHOBasdA KUCNOTa BXOAUT B COCTaB TaKMX OKWUC/TUTENNbHO-BOC-
CTaHOBUTENbHbIX (hePMEHTOB, KaK feruvgporeHasbl. PubodnaBwuH,
JIETKO COeAMHSIACL C (HOCHOPHOI KMUCNOTOW, BXOAUT B cOCTaB (praBMHO-
MOHOHYK/1le0oTnaa, ABNAKLWErocsa AKTUBHOM prl‘ll‘lOVI OKUCNNTENbHO-BOC-
CTaHOBUTENbHbLIX (hepMeHTOB, ydacTBylOUWMNX B NepeHoce Boaopoja. M a-
paa MWHOGEH3O0WHAA un (bOI'IVIEBaSI KNCNOoTbl B BOCCTaHOB-
NeHHol q)opme ABNAKOTCA HeO6X0,IJ,VIM0[7I COCTaBHOI YacTblo pAafa (bepMeH-
TOB, KaTa/M3npyloLWwnx 0O6MeH COeAUHEHWI, cofepyaliux OAWUH Yrnepoa-
HbI aToM (chopManbaerng, MypaBbWHasi KMUCA0Ta). ITU COeAUMHEHUA SB-
NAKTCA UCXOAHbIM MaTepuanom AnAa 6unocnHTE3a HEKOTOpbIX MUPUANHO-
BbIX OCHOBAHWI W aMUHOKWUCNOT (celeHa, rmctngnHa wu MeTI/IOHVIHa).

MHorue uccnegosatenyu nposoanMnu paboTy no onpegene-
HWUIO NOTPE6GHOCTM APOXKXKEN B BUTAMWUHAX, OCOOGEHHO ANf
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Candida, umetouiero 60nblWOe MPOMbILIIEHHOE 3Haye-
P e BbiN0 BbISICHEHO, YTO HaMbBOMbLWMA HefOCTaTOK 06Hapy-
XunBaeTca no 6mMoTuHY. Mpu obcnegosaHun 33 BUAOB APOXK-
xeih P°la Candida ToNbKO 6 He HyXfanucb B 6MOTUHE, THA-
5¢H 6bln HEO6X04UMM cemu BuAam, MOTpPe6HOCTb e B OcC-
Ta/lbHbIX BUTaMMHaxX nposABAsAacb TONbKO y 2—3 BUAOB
T oXOKeil. Pag BuaoB ApoX)Kel coBcem He TpeboBan BBeje-
HUs B cpegy BuTamMuHoB, Hanpumep C. utilis, C. scottii,
C pelliculosa, C. tropicalis var larabica n HekoTopble gpy-

m%6bquo noTpe6HOCTb MUKPOOPraHU3MOB B BUTAMUHAX
yCcTaHaBNMBaeTCA 3KCMEPUMEHTaNbHO, KOHKPETHO ANS KaX-
goro wrtamma. Kak npaBuno, HegocTaTka B BUTaMUHax B
cpefiax HeT, TaK KaK OHW BBOASTCS BMecTe C PacTUTeNbHbI-
MU cy6cTpaTaMu, KOTOpble SIBASKOTCS OJHOBPEMEHHO OCHOB-
HbIMU MCTOYHMKAMM yriepoja B cpefe. B pasnuuHbix Bugax
pacTUTENbHOTO Cbipbs, UCMOMb3YEMOr0 B MPOU3BOACTBE Gen-
KOBbIX BELLECTB, aMWHOKWUCOT ¥ NIMNUAOB, CoAepXartca cre-
4ylolime KonuyecTea BuTaMuHoB (B Mr Ha 100 r):

BnotuH 0,0034—0,0061
MaHTOTEHOBasA KucnoTa 0,06—0,22
NHo3nT 89—120
TuamunH 0,18—0,28
MpnAoKCUH 0,29—0,46
HukoTuHamng 5,0—5,15

JTO0ro Ko/fnMyecTtsa BUTAMWHOB BMOJIHE [AOCTATOYHO ANA
60NbWIMHCTBA MUKPOOPraHW3MOB W TOMbKO B O4YEHb PeAKUX
cnydasax npuxoautcs npuberatb K BBeAEHWIO aBTO/IM3aTOB
MUKPOOHLIX BMOMacc, KYKYpy3HOro akcTpakTa M T.n.

Makpo- M MWKPO3NeMeHTbl 06f3aTeNbHO [O/MKHbI BXO-
OUTb B COCTaB MUTaTeNbHbIX cped. MHOrnMe MOHbI MeTanfos,
ABNASICb COCTABHOM YacTbi0 AKTUBHOrO LeEHTpa (epMeHTOB
AN y4yacTBYS B NogfepXaHWn UX NPOCTPAHCTBEHHON CTPYK-
Typbl, obecne4ymBaldT O0OMeH BeLLeCTB MUKPOOPraHW3MOB.
PepmeHTbl, cofepxawue wmetannbl (MeTanno3H3UMBbI), akK-
TUBUPYIOT MPOLECCHl AblXaHWUA, OKWUC/INTEebHO-BOCCTAHOBY-
TeNbHble peakuuu, CUHTE3 aMWUHOKUC/IOT, XWPHbIX KUCNOT,
caxapoB, HYK/Ie0OTUAO0B, MUPUMUAWHOBbLIX OCHOBAHWN, pery-
nupyoT ob6pasoBaHWe CNOXHeWWnx Mmonekyn 6enkos, rnu-
KOreHa, HYK/MEWHOBbIX KWCAOT, UX TpaHchopMmaLuilo u pac-

Haun6onbliee BAWSAHWE HA POCT M pasBUTUE MUKpPOOpra-
HW3MOB OKa3blBAlOT MOHbI Xenesa, MeAn, MapraHua, UUHKa,
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1)

6opa, monubaeHa, kobanbTa M paga Apyrux wmetannos!
MuKpoopraHuaMbl 06bIYHO HYXJalTcs B MUKPOAO3ax 3Ta*
3/1IEMEHTOB, O YEM CBUAETENbCTBYET KO/IMUYECTBEHHbI COCTaB
30Mbl NpoAyueHTa. Ecnm Xe 3T BewecTBa NPUCYTCTBYHOT B
cpejax B 60MbWIMX KOAMYECTBAX, 4YemM 3TO Heob6X0AMMO AAS
pasBuTUS MUKpOOpraHu3ma, TO OHM OKasblBalOT Ha npouecc
MHrMbupyrowee aeicTene, 4To 06BACHAETCH 3aKOHaMU KOH-
KYPEHTHOT0 M HEKOHKYPEHTHOI0 TOPMOXEHUS.

Hanpumep, 4ns HOPManbHOro pocTa APOXOKel HeobxoguMo Hamume'
B Cpefe Xenesa, UMHKa W MeAW B KO/M4yecTBax COOTBeTCTBeHHO 0,2, Ol
n 0,2 MUINNOHHBIX Aoneid. TMoBbILIEHUE cofepXaHWs Mefn B cOpaxuBa-
eMoM pacTBOpe roKosbl A0 0,5 MUANMOHHON [ONN Pe3KO CHMXano cbpa-
XMBaHWe caxapa, a YBennueHue cofepxxaHua mean B 10 pa3 no cpasHe-
HAIO C ONTUMasibHbIM BbI3bIBA/I0 MOJ/IHOE MpeKpalleHne npouecca 6posl
XKEHUSA.

[Jo6aBneHHble K CUHTETUYECKUM cpefaM 6enku u skcTpak-1
Tbl PacTUTENbHbIX TKaHell 3aMeTHO 0cnabnslT TOKCUYeCcKoe]
feiicTBue MeAu, No-BUAMMOMY, 3a CUET CMOCOBHOCTM 3TUX
BelecTB 06pa3oBbIiBaTb C MeAbl0 KOMMNEKCHbIE COeAUHEHUS.]
MccnepgoBaHue Topmo3ssawero pgelictema 50 Hambonee pac-]
NMPOCTPaHEHHbIX 3/IEMEHTOB Ha MPOLECC PA3MHOXEHUA APOX-1
Xel B CMHTETMYECKOW cpefe nokasano, 4to Tonbko 10 3ane-|
meHToB (C, H, O, N, Mg, K, Na, Ca, S, P) He oka3sbiBatloT!
OTpULATENbHOr0 BAMAHUA Ha POCT U pa3BuTUEe MUKpoopra-1
HM3MOB. TOKCMYECKOe feNCTBME Ha XU3HEAEATENbHOCTb MHO-|
rMX MUKPOOPraHM3MOB, B TOM 4YMCNe APOX)Kel, OoKasbiBalT!
ranoreHbl, ¢opmanbgerng, peHon, Tonyon, 6eH30n W paAj
LpYyrux Beuw,ects. Hanmpumep, yCTaHOBMEHO, YTO ANS MOMHO- ’
ro nojaBfeHUs pocTa [POX>Keli [OCTAaTOYHO MPUCYTCTBUS
B €CTeCTBEHHOW nuTaTeNbHOW cpefe OAHOr0 U3 caefylwmx”
3/1EMEHTOB WAN COEAMHEHUA B MUMANMNOHHBLIX AONAX:

PTyTb 40—50
Xnop 125—200
dopmanbierng 225—250
Kagmwii 350—500
Megb 400—500
[BYyOKNCb cepbl 1250— 1500
deHon 2000—2500

Takum o6pasom, gna obecneyeHus npoLecca BblpalinBa-
HUS MWKPOOPraHM3MoB Heo6XoAMMO MMeTb B cOCTaBe NuTa-
TeNbHOW cpefbl B ONpefeeHHOM KO/MMYECTBE UCTOYHUKMK Yr-|
nepoja, asorta, ¢ocdopa, BUTaMWUHOB, MaKpo- U MWUKpO3ne-
MeHTOB. Cpefa 4O0/MKHa MMeTb OMpefeneHHOe 3HavyeHue pH.
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CocTaB MWUTATeNbHOM cpedbl ANA KaXAOro npojyueHTa

TasaB/MBAeTCA 3KCMEPUMEHTANbHO.

MI1pOuecc nogbopa oNTMManbHOW NUTaTeNbHOW cpefbl ANS

TOALIMBAHNA MWKpPOOPraHuama v ANA NPOABAEHUS UM Ha-
B bicweii 6MOCUHTETUYECKOW aKTMBHOCTW B HampaBneHWUWU

a30BaHUA LeneBOro NpoaykKTa — eNo OYeHb TPYAOEM-
ye CNOXHoe, Tpebyrulee rny60KUX 3HaHWIN M3nMonorum
MukpoopraHusma. Bbibop cpefbl MOXeT UATU Mecslbl U Aa-
e rofibl B 3aBUCUMOCTMN OT C/IOXHOCTU NOCTaBNeHHOl 3afja-
UM U CTEMEHU M3YYEHHOCTU AAHHOT0 MWKPOOPraHM3Ma.

MpvHUMNMaNbLHO COCTAaB OMTUMaNIbHOW MUTaTeNbHOW cpe-
Obl ANA KaXXA0ro MUKpPOOpraHu3Ma MOXeT ObiTb onpepeneH
ABYMs cnoco6aMy: MeTOAOM MHOFOCTafWMAHOro ANUTENbHOrO
amMnupmyeckoro nogbopa U ¢ UCNONb30BaHWEM MaTemMaTuuye-
CKMX MeTO[O0B MIaHWPOBaHWA 3KCMNepUMeEHTa.

MepBblii cnoco6 camblit  pacnpocTpaHeHHbIli, UM A0 no-
crnefHero BpeMeHuW NONb30BaAMCb BCe MPOW3BOLCTBEHHUKU U
yueHble, paboTaloline B OTpacnax MNPOMbILWAEHHOCTU, WC-
NoMb3yLWMX MUKpoOpraHnm3mbl. O6bIYHO Ha OCHOBe W3yue-
HUA QU3NONOrMYecknux 0cobeHHOCTel MUKpoopraHusMa on-
pefenancsd KavyecTBEeHHbIi CcOCTaB cpefbl, a KONWYECTBO
KOMMOHEHTOB yCTaHaB/MBaNoCb MyTeM MOCTAHOBKW Cepuu
OMNbITOB, FAe OAMH KOMMOHEHT Cpefbl U3MEHANCA B Oonpeje-
NEeHHbIX Npefenax, BCe OCTa/bHble OCTaBalWCb Ha MOCTOSH-
HOM YPOBHe. OTOT MEeTOf HafeXHblil, HO OYeHb ANUTENbHbIN.

HoBbIM B 6MONONMYECKUX WCCNE[0BAHUAX HABNAETCA UC-
nonb30BaHWe MaTeMaTU4YecKUX MeTO[0B MJaHUPOBaHWA 3KC-
MEepUMEHTOB, KOTOPble MO3BOAAKT 3HAUYNTENbHO 6bicTpee
HaliTM U Hay4yHO 060CHOBaTb OMTUMaNbHbIA CcOCTaB NuUTa-
TenbHOM cpefbl. Ho Takol 3hekT OT UCMONb30BaHUA MaTe-
MaTU4eCKUX MeTOA0B MNNaHWPOBAHUA 3KCNEPUMEHTOB BO3-
MOXEH TO/MbKO TOrfAa, Korfja HayumHalwT paboTaTb C HOBbIM
OpraHM3MoM WM HeAOCTATOYHO W3YYEHHbIM O06BEKTOM.

BONbWKWHCTBO MCNONb3yeMbIX B MWUKpo6uonorum marte-
MaTUYeCKUX  MEeTOoA0B NAaHUPOBAHUA  3KCMEPUMEHTOB
(MNP32»\ AP I32n“'Ir, poTaTabenbHOe NNaHUpoOBaHWe U T.4.)
MMeeT Lefblo MofyyeHWe MaTemaTUyecKol Mofenn npouec-
ca. O6paboTKa 3KCMepUMEHTAaNbHbIX [JaHHbIX MOXeT ObITb
BbIMOMHEHA NNM60 BPYUHYIO, NM60 Ha OBM. CTaTuCTUYECKWUA
aHanu3 3Ha4YMMOCTM KO3I(PULMEHTOB MONYYEHHOTO ypaBHe-
HMA N ero aflekBaTHOCTM (COOTBETCTBMSA) MCCNefyeMOMY Npo-
Lleccy B M3y4YaeMOM fAmnanasoHe U3MeHEHUS MepemMeHHbIX MNpo-
Llecca M03BONAET C AOCTATOYHON YBEPEHHOCTbK HaxoAuThb
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ONTWManbHbIA COCTaB Cpefbl U ONTUMaNnbHble YCNOBUA Kyn| |
TUBUPOBAHUA MUKpoopraHumsma. CTaymoHapHas Touka npo! |
Lecca, T.e. 3KCTPEMYM MO KPUTEPUD ONTUManbHOCTK, onpe. |
Jensetca Mo NOAy4YeHHOW MaTemaTumyeckoil Mogenu npo. |
Lecca.

MeToa NaTUHCKUX MNPAMOYFO/IbHUKOB MO3BONIIET C Manbi-1
MU 3aTpaTamu TpyAa U BPeMEHW ONTUMU3NPOBATb MHOro-1
(hakTOpHble npoueccbl 6e3 moayyeHua obuieid matemaTmyec-1
KO Mofenn, OAHAaKO OH MPUTOAeH TONbKO ANs Tex npouec-1
COB, B KOTOPbIX OTCYTCTBYeT B/AUSHWe (PakTopoB Apyr Ha |
apyra, T. €. OTCYTCTBYIOT appeKTbl MeX(paKTOPHbIX B3anmo-1
LecTBUNA. |

MaTemaTuyeckue MOAenM npouecca KynbTuBMpoBaHus I
NMO3BONSAOT 0O0BEKTUBHO M KOMMYECTBEHHO Yepe3 COOTBETCT- |
Byl LW MNe KOIDPUUNEHTBI OLEHWUTb BAUSIHWE KaXAoro uccnw |
4yeMoro gaktopa Ha npouecc ¢ y4eTOM BO3MOXHOro B3au- |
MOAENCTBMA UX CO BCEMU OCTanbHbIMU (haKTOpamu. |

Nnasa 2. POCT MUKPOOPITAHN3MOB U I
POPMANNIALNA STOIO NMPOLECCA 1

Ha onTumanbHOW nuTaTenbHoOl cpefe npu 6Gnaronpusat-|1
HbIX 3HayeHUAX pH u TemnepaTypbl, Npu ycnosuu nogauu |
TpebyeMoro KonuyecTBa BO3AyXa B Cpefy MWKPOOPraHM3mbl:; !
6bICTPO Ha4YMHaWT pacTM U pasMHOXaTbcs, ob6ecneymBas J
HakonneHue 6uMomMacchbl nNpoAyueHTa, U 6GMONOTMYECKM LeH™ 1|
HbIX MeTaboNUTOB B KYNbTypanbHOW XUAKOCTHU. |

CyuwiecTByOT fABa cnocoba KynbTUBMPOBaHMA Mukpoopra-LU
HW3MOB B rNyOuHe XUAKON cpefbl: NepuoanMyecknin n Henpe-||
pbiBHbIM. [Mpu nepuoamyeckom cnocobe KynbTUBMpOBaHUS Il
nuTaTenbHasa cpeja 3aceBaeTcs WCXOAHON KynbTypoli npo-1
LYUEeHTa, 1 fanee B 3TOM Xe eMKOCTM MUKPOOPraHu3Mbl Mnpu |
onpejeneHHbIX yCNoBMAX NPOXOAAT Yepe3 BCe cTafum pocrta*
u pasButusa nonynsumu. Korga npouecc KynbTUBMPOBaHUS 1|
3aKaH4YMBaeTCs, eMKOCTb [Ns BblpaljuBaHWs 0CBO6GOXJAKT™
M LUKN BO30OGHOBNAETCS, HAYMHAA OT 3aceBa CTEPUNbHOW Mu-L
TaTeNbHON cpedbl MCXOAHOW KynbTypoW npoayueHTta. Mpu™*
TakoMm cnoco6e KynbTUBMPOBAHUA (ero MOXHO Ha3BaTb «3a-m
KpbITOW» CUCTEMOI, KOTFAa XOTs Obl OAWH M3 KOMMOHEHTOB HEf
MOXeT MocTynaTb B Hee WM BbIBOAUTHCHA M3 Hee) CKOPOCTbHA
pocta 6uomacchbl Bcerfga LO/MKHA CTPEMUTbCA K HYN nm6o HA
M3-3a HeAOCTaTKa MUTaTe/bHbIX BELLECTB, MO0 U3-3a HAKOM-*
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eHns B Cpefle TOKCUYeCKUX MeTabonuTos. Mo3ToMy npu ne-
proauyeckom cnocobe Ky/nbTUBUPOBaHWS MUKpPOOpraHusma
Bcerga MMeeT MeCTO HeKoTopas HeyCcTOW4YMBOCTb B CUCTEME.

Mpn HenpepbiBHOM cnocobe KyNbTUBUPOBaHMA MUKPOOP-
raHu3M MOCTOSHHO MOMy4YaeT TMPUTOK CBeXel NuTaTenbHOoW
cpefpbl, a U3 annapaTa HemnpepbiBHO oTOupaeTcs 6Guomacca
BMecTe ¢ 06pa3yemMbiMn MeTabonuTamu (Takoi Cnocob Kyfb-
TUBUPOBAHUS MOXHO Ha3BaTb «OTKPbITOW» cucTtemoid). Mpu
HenpepbiBHOM KY/IbTUBUPOBAHWM MUKPOOPraHW3Mbl He A0N-
XHbl UCMbITbIBaTb HeAOCTaTKa B NuTaTeNbHOM cy6cTparTe,
TaK Kak CKOPOCTb ero nputoka cbanaHcupoBaHa CO CKOpPO-
CTblo BbIXOA4a OMOMAcCChl, KpOMe TOro, KyfnbTypa He OTpaB-
nseTca nNpojyktamy o6meHa BewecTB —B 3TOM 6onbloe
NPeMMyLLecTBO HemnpepbIBHOro cnocoba KynbTUBMPOBaHUSA
MO CpaBHEHWW C MEPUOAMYECKUM, NPEUMYLLECTBO «OTKPbI-
TOW» CUCTEMbl Nepej «3aKpblTON».

§ 1 OCOBEHHOCTW POCTA N PA3BUTUA
MWKPOOPITAHN3MOB

Mpn nepnoanyeckom cnocobe ray6bMHHOrO KynbTUBUpPOBaA-
HMA NONyNALMA MUKPOOPraHW3MOB MPOXOAUT CeMb CTagui
(da3) pocta (puc. 6). MHOorga KpuBylo pocTa 4YmMcna KneTok
N paloT B florapu@mMUYeckoin 3aBUCUMOCTU OT BPEMEHU T:
Igtf="~(1).

| pasza vauie BCero HasbiBaeTcs nar-¢as3oin. B artoT
nepuos KynbTypa Kak Obl agantupyetcs (NpuUBbIKAET) K HO-
BOW cpefe o6UTaHUA. AKTUBUPYIOTCA (DEPMEHTHbIE CUCTEMbI
KNeTKW, BO3pacTaeT KOAMYECTBO HYK/IEWHOBbLIX KUCAOT,
KneTka roToBMUTCA K WHTEHCUBHOMY CWHTe3y 6enKoB U Apy-
rMx coefuHeHnid. MpPoJOMKUTENBHOCTL 3TOW (Dasbl 3aBUCUT
°T (DU3NONOTUYECKMX O0COOGEHHOCTE MWKpOOpraHuW3Ma, Cco-
CTaBa NOCEBHOW WM MPOU3BOACTBEHHON cpef M YyCNOBUIA KYNb-
TUBMPOBaHMA. YeM 3TV pa3Mums MeHblle U yeM 60Mblue no-
ceBHad fo03a, TeM kopouye | hasa pocTa.

" (hasa HasbiBaeTcad (pa3oil yYyCKOpeHMsa pocTa,
OHa XapaKTepu3yeTcsa HayanoM JefleHUs KNeTokK, yBenuue-
Hvem obuieli mMaccbl NOMNYAALUM U MOCTOSHHbIM YBeUYEHU-
eM CKOpOCTW pOCTa KyNnbTypbl; O06bIYHO OHa HEMPOLOSIKMU-
TeNlbHa.

Hi ¢asa —3to (hasa Hambosee akKTUBHOrO pocTa 4vucna
rNeToK, OHa Ha3blBaeTCcad 3KCMOHeHUManbHOW (no-

Pundhmmnueckoin) dasoih pocta. B aToT nepuog oT-



MeyaeTcs MakKCMManbHas CKOPOCTb pocTa KY/nbTypbl, MHTEp-
Banbl MeXAy NosBNEHMEM MpeAblAyulero M TMocneaytoLero
MOKOMeHW MOCTOSAAHHbLI. JlorapuM uYucna KneTok JMHelHo
3aBUCUT OT BPEMEHMU.

B pe3ynbTaTe WHTEHCMBHOTO poOCTa U PasMHOXeHUs
KYNbTYypbl U3 NUTATeNbHOW cpefbl C TOW XXe UHTEHCUBHOCTbLIO
nornowarTca NUTaTeNbHble BelecTBa. Cpeja HauyMHaeT UC-
ToWwaTbCA BCNeACTBME KaTabonuuyeckux W aHabonmye-
CKMUX TMPOLECCOB, OCYLLECTBASAEMbIX KNeTKaMW MWUKpoopra-

HU3MOB, B Heil ckannuearTCs
NPoAYyKTbl  XWU3HefesTeNbHO’
N CTWM MUKPOOPraHu3MoB, KOTO-!
pble MOTYT O0Ka3blBaTb YrHe-1
Taloujee feiicTBMe Ha pacTy-!
WKl opraHusm. BoO3HUKAET U
MPpoCTpaHCTBEHHAass  OrpaHu™
UEHHOCTb, KNeTKW MelawT

ApYT  ApYry, YMeHbLIalTCs
MOBEPXHOCTM WX KOHTaKTa CO

/U/L NEONIA VNMN\¥M \  CPefoid, yXyAalwaioTcs noctynu
NeHue nuTaTeNbHbIX BeLecTB'
BHYTPb KMeTKM © Bbl6004

Puc. 6. Kpueasa pocta Mukpoop- MPOAYKTOB

raHu3MoB. CKOpOCTb  pOC'ia iiuniimtic”J
cf, uucno peneHuin cokpaulll
eTtcs, HacTtynaet IV (asa

pocTa, KOTOPYH MNPUHATO Ha3biBaTb (G a3oil 3amepne!

HW 4, WM YMEHbLWEHNA CKOpPOCTWU pocTa.

V (hasa pocTa Ha3biBaeTcd cTalLlMoHapHOW. Macca u
KONMYEeCTBO BCEX >XUBbIX KJETOK AOCTUratT CBOEro Makcu
MyMa. KonmyectBo BHOBb 06pa3oBaBLUMXCA KAETOK CTaHO-
BUTCA Ha 3TOM 3Tane paBHbIM KO/NIMYECTBY K/ETOK, OTMepb
WMX U aBTONM30BaBLUUXCA.

B Kakoli-TO MOMEHT 3TO paBHOBECME HapyllaeTcs U Ko-;
NNYeCcTBO OTMEPLUMX KMETOK CTAHOBUTCA 6G0/blue BHOBb 006-
pasoBaBwmuxcsa, HactynaeT VI ¢a3a— Hasa yckope™
HUS OTMMUPpaAHMNA.

3aBeplaeTca UWKA pocTa U pa3BUMTMA NONYNALUMN B 3aMK-
HyTOM o06beme VIl (a3oii, xapakTepusytouieica oTMUpaHii!
€M M aBTONM30M MUKPOOPraHuW3MoOB, KOTOpas TaK U Ha3blBi
etca pas3oll oTMupaHusa. Ha 3toli cTagum wmacca
XWBbIX KNETOK 3HauuTeNbHO YMeHbllaeTcs, Tak Kak 3anac!
Hble BellecTBa KNEeTKM UCYepMbIBAKTCA.
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Penn cTtaBuTCA 3afjavya MNONYYEeHUS NpU NEPUOSJUYECKOM
ecce KynbTMBMPOBaHUA 6GuMoMacchl NpoayueHTa, payuo-
"pe BECTW Mpouecc A0 MOMeHTa nepexofja pocTa Kyfb-
T bl B CTauuoHapHyk ¢a3y. Ecnm e B Npou3BOACTBE MO-
yalT NPoAyKT mMeTabonm3ma, TO KOHel npouecca onpege-
JIY A 3KCTpeMyMOM B HaKOMAeHWW 3Toro metabonuTta, OH
N >KeT coBnajatb C norapnmMuyeckon ason, crtaumoHap-
HO nnn ¢ hasoli OTMUPaAHUS.

Mepnogunyeckuii cnocob BblpaliMBaHNA MUKPOOPraHU3MOB—
NpoAyLEeHTOB 6e/MKOBbIX BELLeCTB — UCMONb3YeTCA TOMb-
KO ANf NONY4YeHUs Ha HeKOTOpbIX 3Tamax MOCEBHOro mare-
pvana ¥ npu MUKPOBUONOTrMYECKOM MPOM3BOACTBE aMMWHO-
KUCAOT.

Mpn npon3BoAcCTBE Xe 6eNKOBbIX BELeCTB U NUNUA0B NO-
BCEMECTHO MPUMEHSETCA HEMpPepbIBHbIA CNOCO6 KyNbTUBMPO-
BaHWA MUKPOOPraHM3MOB.

Mpu HenpepblBHOM crocobe BbipalwMBaHUsA KynbTypa noj-
LepXunBaeTca MOCTOAHHO B Kakoii-To ¢pase pocta. Ecnm uenb
NpoM3BOACTBA — MONyYeHMe 6uMomMacchbl MpofyLeHTa, Mnpo-
Llecc paLnoHanbHO BECTM B pexume norapumMuyeckon ga-
3bl, KOrga MWUKpPOOpPraHusMm cnocobeH o6ecneynTb Makcu-
Ma/ibHble CKOPOCTM pocTa nonynsuuu.

Takoli npouecc MOXHO OCYWecTBUTb B OAHOM annapate
npu yCcnoBUM MOCTOSHHOrO MNpuTOoKa cbanaHCMpPOBAHHOW no
COCTaBy Cpefbl U OTTOKA FOTOBOW KynbTypbl. lMocne ycTa-
HOBMEHUS TPebyemMOoro pexuma B HayanbHbIi MOMeHT pabo-
Tbl CUCTEMbI HAa MPOTSXXKEHUWN BCEro BPEMeHW MocneaytoLLen
paboTbl anmapata napaMeTpbl npouecca COXpaHATCA Mo-
CTOSIHHbIMU.

Ecnu Xe uenbio KyNnbTUBMPOBAHUA MUKPOOPraHM3MOB SAB-
nfeTca nonyyvyeHne metabonuTa, BbIXOS KOTOPOro B cpegy
00MTaHUA WU HaKOoNJeHWe ero B Guomacce npoayLeHTa He
COOTBETCTBYET florapugmumyueckoii hase pocta, NnpuMeHseTcs
HenpepbIBHbIA cNoco6 BblpaliMBaHMA B ABYX WAW HECKO/b-
KX MocnefoBaTeflbHO COEAMHEHHbIX annaparax, 4To no-
3BONSET KakK Obl  pacyneHuTb MpOLecc Ha HeCckKonbko
cTagui.

N KaxAOoM annapaTe napameTpbl npouecca 6yayT nocTo-
SHbl HO OHM 6yayT pa3nuyaTbCca C MepexofoM OT annaparta
K annapaTy. [pu 3Tom cnocob6e HemnpepbiBHOrO KYyNbTUBMU-
poBaHWsA TONMbKO B NEepBbI/i anmapaT MnofaeTca nuTatesbHas
Pefa n TONbKO M3 nocnegHero oTbupaeTcs roTOBbIA nNpo-
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§ 2. KWHETUKA MWKPOBUMOJIOTMYECKNX MNPOLLECCOB

O na xapakTepucTukum 3((peKTUBHOCTM MpoLecca pocTa-
W pasBUTUS MWUKPOOPraHW3MOB 60nblIOe 3HaYeHue umeeT
CKOpOCTb pocTa nonynsauuu. MNpu HanMuuu Aal.
HbIX O CKOpPOCTSIX pOCTa MWKPOOPraHW3MOB, MWCMOAb30BaHMWS
nmn cybcTpaTta, o6paszoBaHMA OCHOBHbIX MeTabo/IMTOB CO3-
falTca nNpeanocblKM AN pa3paboTKM OCHOB Hay4HOW op.
raHumsauuy Npou3BOACTBA M YNpaBNeHUs OCHOBHOW cTagueit
B TEXHONOrMM MPOLYKTOB MUKPOOHOr0 CWMHTE3a — cTaguei
KYyN1bTUBUPOBAHUA MWUKPOOPraHM3MOB.

OfHO3HAYHO MaTeMaTM4YecKU BbIpPa3UTb MNPOLECC KynbTu-
BMPOBAHUSA OYEHb CMIOXHO, TaK KaK ero TeyeHue onpepenset-
CA MHOXEeCTBOM B3aMMOCBSi3aHHbIX (HaKTOPOB: BO3pacToM,
(PM3MONOTNYECKUM COCTOSSHUEM MUCXOLHOW KYNbTypbl, COCTa-
BOM MUTaTeNbHOW Cpefbl, KOHCTPYKTUBHBIMU O0COOGEHHOCTAMMU
annaparta, cnocobom nojauyu Bo3gyxa, TemnepaTypoi, usme-
HeHvem pH cpegbl 1 T.4. 03TOMY nNpWM NOCTPOEHUU MaTe-
MaTUYEeCKOn MoAenn mnpouecca KynbTUBMPOBAHUA HE YUUThbI-
BAalOT BCHO CyMMY pa3Hoo6pa3HbiX (aKTOpoB, a BbliGMpalT
OfMH WM HECKONIbKO, ONpefensolnx npowecc.

OAHOM u3 mMofenei, oTpaxawLWmnx 3aBUCMMOCTb CKOPOCTU
06pa3oBaHMA U HAKOMMEHUA MUKPOOGHOW 6GMomaccbl OT KOH-
LeHTpayum cyberpata 5 (04HOro M3 onpegensrowmnx akrto-
poB), fiBNAeTCA ypaBHeHue MOHO

5
Il — Huex ,, , , > (1]

As ~r >
roe (x— yAenbHas CKOpPOCTb pocTa MWKPOOPraHwmsmos, u4-1;
H-wax— npefen yfenbHOW CKOPOCTM pocTa L, OnpefensemMblii 3Kc-
nepvMeHTasIbHO MO Mepe yBenn4veHuss S, 4-1;
S — KOHUeHTpauusa cybeTpaTa, Kr/ims;
K* — KOHCTaHTa HacblILLeHNs, NpPU KOTOPOI CKOPOCTb HaKOMIeHWs
6romMacchbl cocTaBnseT MOMOBUHY MakCMManbHONM, Kr/m3. 1

1 dx n
~ "k (L
rae X — KOHLUEHTpaums 6romMacchl, Krim3;

T — BpeMA, 4.

Ecnu npegnonoxutb, 4to Ks— S, 10
*
M+ thaxs + 5> 3
BennumHa KaouyeHb mana [*s» (0,1-=-0,01) kr/m3, ene-;
[OBAaTENbHO, AaXe MNpu 3TOMN KOHUEeHTpauuu ypaenbHas CKO4
poCTb poOCTa NWUWb B 2 pa3a MeHbWe MakKCMManbHOM.



Mpu ManbiX KOHUeHTpauuax 6, Korga MOXHO MPUHATL
K is5=Xs, yaenbHas CKOpPOCTb NponopumnoHanbHa KOHLEHT-
nw (peakuus MepBoro nopsagka), Npu 60NbWNX KOHLEHT-
Pa ax 5 ygenbHas CKOPOCTb OT KOHUEHTpaLuyW He 3aBUCUT
peakuunsa HyneBoro nopsagka).
B COOTBETCTBUM C 3TUM MONOXKEHUEM MOXHO YTBepXJAaThb,
ueM 60Mblle KOHLEHTpauus, TeM 6/MXe CKOPOCTb pocTa
4 MaKCMMas/lbHOW, ofHaKo npu N6bIX YCNOBUAX LeHTax.
K Tlpu npakTuyeckoilt peanusauumm npoLecca HenpepbiBHOrO
KY/NbTUBMPOBaHNA Kpueas ckopocTu pocta \\=f(S) Hocut
3KCTPeMalbHbIA XapakTep.
Mpy onucaHuM KWUHETUKWM pOCTa MUKPOOPraHM3MOB clie-
AyeT yuuTbiBaTb TOPMO3sllee AeiCTBME MPOAYKTOB, Bbife-
nswowmuxecs B npouecce obmeHa:

U= "raax ~K7+s mTpT p ’ 3
rge P — KOHUeHTpaums npofyKToB 06MeHa B KynbTypanbHOW XUAKOCTH,
Kr/m3;
K p— KOHCTaHTa, paBHass KOHLEeHTpauumn npogykKToB o6mMeHa (B Kr/m3),
npy KOTOPOW MPOUCXOAUT YMeHbLUeHVe YAeNbHOW CKOpOCTW poc-
Ta BABOe, T. e. Kp—P:

5 P J_ 5
N - Hmax Hp | p- 2 Umax S e

Wepycanumckunii ¢ coaBTOpamMu BbiCKa3an MHEHWE, u4TO
KOHLEeHTpaunMs UHIMOGUTOPOB pocTa NponopuuoHanbHa Konu-
YyecTBy nepepaboTaHHOoro cyb6ctpata wnam obpasoBaBlielics
6nomaccel, T. €.

P= A(S0-S),
rge A — Koa(hhMUMEHT NPOMNOPLMOHANbHOCTH, OMpefensieMblii Kak OTHO-
weHne AP/AS-

S0 — MCX0AHAs KOHLEHTpauus cy6eTpara;
S —TeKylas KoHLeHTpaums cy6eTpaTa.

Ha npakTuke onpeAennTs P [OBONMbHO CNOXHO, MO3TOMY
BBOAWTCA HOBAas KOHCTaHTa Kps— — , Torga
A

M= Umax AJ+S « KB+ &S |

rge ~p, Kps— KOHCTaHTbl, onpegensieMble 3KCNepUMEHTaNIbHO U 3aBUCS-
lme OoT BMAA H (hM3MONIOTNYECKMX OCOBGEHHOCTE MUKPO-.
opraHmsma. KP, cooTBeTCTBYeT yfeNbHOMY MOTPebseHnto
cybcTpata Ha eAuHULY KOnuyecTBa MeTabonnToB, MMEB-
wemMy MecTo B TMpouecce Mpu YMeHbLUEHUN CKOPOCTU
pocTa BfBOe.
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KoHUeHTpayus 6Guomacchl  MWKPOOPFraHW3MOB X MoOsi<e|
6bITb OMpefeneHa no cnefyolemMy YPpaBHEHUIO:

rge  a — KoauuMeHT (Tpodmyeckunii) MNPOMOPLMOHANIBHOCTY,  paBHbI»
KONn4yecTBy cy6cTpaTta, pacxofyemMoro Ha eauHULy BHOBb 03
pasytolueiica 6uomaccsl.

YuyutbiBas, 4to M= — F , MOXHO 3anncarthb:
X X

dx NN Kps —5
di blax Ks+S ' Kps +1 (So- S) ' a ’ (e)
roe
dx 1 dS
dx a  dx )
Toraa
ds_ _ S Kps
~ dx ~ Mraxas+s 'Kps+ (sO- s) (S°~ Sh
nnn
ds S 1
~ dx~ XmaxKs+S ' _ 1 _ J_ ®
50-S + Kps

Heob6xo4MMO y4nTbiBaTb, YTO CKOPOCTb NoTpebneHms cy6-
cTpaTa 3aBUMCUT He TONbKO OT CKOPOCTU PasMHOXEHWUs, HO 1
0T YXe MMelLWencs YNCNeHHOCTU Nonynauun, Ana nopgep-
XaHWS XXU3HECNOCOOHOro COCTOSSHUA KOTOPO AONOMHUTENb-
HO pacxoflyeTcsa HEKOoTOopoe KOoNn4yecTBo cybeTpara.

N3 ypaBHeHUa (7) MOXHO MONY4YUTb iy = a?

X X

C yuyeToM pacxofoBaHus cyb6cTpata Ha nogfepXxaHue no-

nynayuu
ds dx

—— = a— + by,
dx dx

roe b— KoahMLMeHT OCHOBHOro 06MeHa, XapaKTepusylLiuii noTpe6-
NeHWe NUTaTeNlbHbIX BELLEeCTB Ha MOAAepXaHwe eanHuLbl MaccK
nonynsauum B >XM3HECNOCO6HOM CTabWIbHOM COCTOSIHUU.
MepycanuMckum 6bi10 BBeAEHO MNOHATUE KO3IDhULMeHT!
(i]VISVIOﬂOFI/I‘—IGCKOVI dKTUBHOCTW (, KOTOprVI MO>XHO 3anuncartd
B BUAE Cneaylolleid 3aBUCMMOCTH:

1 dS |



WM nHayve
M= ay+fr.

OpHuM un3 YpaBHEHWI, WCMONb3yeMbiX AN pacyeTa no-
ebieHns caxapa KOPMOBLIMU APOX)>KaMu B a3poGHbIX yc-
NOBUSX, ABNAETCS BbIpXKEHWE, NMPeanoXeHHoe AHAPEEBbIM:

5=S0--y (/tax—1), (10)

S — KOHUeHTpauumsa caxapa B 6paxke nocne ofHoro o6opoTta an-
naparta, Kr/ms;
SO0— HavanbHaa KOHLEHTpaums caxapa B cycrne, Kr/im3;
— KOHLIEHTpaumsa aKTUBHbIX APOXOKeNR, Kr/m3;
Yy — 3KOHOMWYECKMNI KO3IPULNEHT 4;
Umax — npegen yfienbHOW CKOpocTW pocTa, 4-1;
[ — Bpems ogHoro obopoTa annapara, 4.

BennyuHbl W\max U X\ HEOAMWHAKOBbl ANA Pa3/IMUHbIX CPep.
MN3BecTHO, 4YTO KOHCTaHTa CKOpPOCTW YBenuyuBaeTcs npu
Hannuuu B cpede 6uMoOCTUMYNATOpoB. Kpome TOro, 3Hauu-
TeNbHOe BAMSIHWE HA Hee OKa3blBaeT KoapduumeHT paszbas-
neHust cpegbl D, KOTOpbI XapaKTepu3yeTcs OTHOLIEHWEM
obbeMa nNuTaTeNbHOW cpefdbl, NocTynawleid B annapaTt B
eAVNHNLY BpeMeHU, K NonesHoMy o6beMy annapara.

MpuHsTO, 4YTO BpemsA ob6opoTa annapata T — BeMYUHa,
obpaTHas koathuumeHTy pasbaBneHus cpegbl D:

T—— wmD=— . (11)
D T

1Moj 3KOHOMMUYECKUM KO3(D(ULMEHTOM y MOHWMAOT OTHOLLUEHWE Be-
JMUMHBLI NpUpocTa GMOMacchl K KO/IMUEeCTBY MOTPe6/eHHOro cy6eTpaTa
nuTaTesnbHO cpefbi:

dx
y = \dS\"

AP1l B 3TOM ypaBHeHUU dx M dS 3aMeHUTb WX 3HAYEeHUSMU U3 ypaB-
HeHun (2) n (9), To Nony4mum

a+—
»

KoahnumeHT paseH 0 npu uU->-0 (gna HepasMHOXato-
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MoactaBuB B ypaBHeHue (11) 3HavyeHue T M3 YpaBHeH"
(10), nonyymm BbIpaXeHuWe ANS MakKCUManbHOro Koaddgir
LuneHTa pasbaBneHus

n M-Tax

o\ LL(B\

roe  [o;— npupocT KOHLUEHTpauum buomacchl 3a ofuMH 060pOT annapara
Kr/m3,

Mpu HenpepbiBHOM crnocobe KyNbTUBMPOBAHUSA ypaBHEHWe
mMaTepuanbHoro 6GanaHca AN A-ro (epMmeHTaTopa OygdeT
UMeTb Crefylouwmnii BUA:

dxn
Vpr  Z=wvxt~t~ vexn TtV o» xne B

rae VX — CKOpPOCTb MOCTYM/eHWs NuTaTeNnbHOM cpedbl B (epMeHTaTop,

M3y;
Fp— nonesHbili 06beM peakTopa (thepmeHTatopa), M3.

Mpeo6pa3ys ypaBHeHne (13), nonyyum

dx,,
= D (xn— xn) 4" Inxne

dx
Ans ycTaHOBMBLUErocs npouecca ™ = 0. Torga
X

Dxn- 1
D-V-n

Ons 6atapeu, coctosiweid M3 N (hepMeHTATOPOB, MOXHO
3anucatb:

PxN—\ [02XN—2 DN~ 1Xj \

N d—Vn (D— WO (D —Hw D) n (D—(X,)19
n=|
Ecnn cocTtaBnsfercsa 6anaHc Anda eAUWHWYHOro annapara,
To N=1. Torga

Dx0
*1 = — —  wm x1(D— nJ = DxO0.
fJ-H. (

Ho npuM yCcTaHOBMBIUEMCS PEXMWUME KOHLeHTpauus 6uB
maccbl *0paBHa Hynto. Torga D—I[ii=0 u D=fxi.

B cnyuae, korga koaduuneHT pasbaBieHns CTaHOBUT®
6oNblle CKOPOCTU pocTa MWKPOOPraHM3MOB MpU [aHH<A
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MeHTpauuu NMMUTUpPYHOLWEro cybcTpata B cpefe, Ky/b-
<0H BbiMbiBaeTcA. Korga KosgpguumeHt pasbaBneHuns
N Hblle CKOPOCTM pocCTa MUKPOOpPraHW3MoB, B annapaTte
mMeMofaeTcs YBe/IMYEHWE  KOHLEeHTpauuum KNeTtok, U pocT
HakpOOpraHM3MOB 3aTOPMaXMWBaeTCA M3-3a HefjocTaTka nu-
XaHusi U YBEIMYEHUS KOHUEeHTpauuu npoaykToB ob6MeHa B

Cpf‘%v-l yBENMYEHUN KOHLEHTPaLMM NUTaTeNbHbIX BELeCcTB
yBenunBalTCs KOHLEHTPaLMM MWKPOOPTaHW3MOB M MeTa-
sonuroa. HO CHUXAETCH aKTUBHOCTb KAeToK. Mpu yBenuue-
HAM KoathulmeHTa pasbaBfeHUs aKTUBHOCTb K1ETOK MOBbI-
Laercs.

XapakTepucTUKoi aKTUBHOCTW KYNbTypbl p SIBASieTCA cTe-
MeHb yuacTuss 6MoMacchl B npouecce akTUBHOro 6MOCMHTE3A
KNeTOYHOro BeliecTBa, T. €. B MpoOLEecce PasMHOXEHUS. AK-
TUBHOCTb KYNbTYPbl OMWUCLIBAETCA YPaBHEHWEM

p=~ (14)

rge Xi— akTuBHas pasMHoXarolasacsa 6uomacca;
X — BcA 6uomacca.

Uem 6ofblie AeNALLMXCHA WA NOYKYIOLLNXCA KNEeTOK, TeM
aKTMBHee KynbTypa. B oTmupawoweli KynbType, Korga oHa
Haxogutca B VI—VII thasax pocTta, p=0. Ecnm BCe Knetku
pasMHOXalTCA 0LUHaKOBO WMHTEHCUBHO, TO p=1.

KoHUeHTpauna MWKpoopraHuamoB B annaparte onpeje-
NnseTcs BeMUYUHON npupocTa 6uomacchl 3a cyeT noTpebnse-
MOro caxapa W KO/JIM4eCTBOM BO3BpallaeMbiX UMW 3afjep-
XMBaeMbIX B annapate MUKPOOBHbLIX KeTOK.

Ba)XHOW XapaKTepuCTUKOWA HEeMnpepbIBHOrO npouecca Kynb-
TUBUPOBAHUA MWUKPOOPraHM3MOB B XemocTaTe ABAAETCA OT-
HolleHWe ob6LLeil KOHLEHTpaLumM MUKPOOPraHM3MOB X K KOH-
LeHTpauun ecTecTBEHHOro npupocTa AX, Bbipa)Xxaemoe Be-
NNYNHON Y.

Y~ ('5)

Mpy HenpepbiBHOM nNpolecce, OCYyLW,eCTBASEMOM B OJHOM
annapate (roMOreHHO-NpoToYyHas KynbTypa), NpWM ycTaHo-
BUBLUEMCS pexume paboTbl 7= 1, a CpefHee Bpems npebbl-
BaHWS MWUKPOOPraHU3MOB B anmapate T paBHO BPeMeHU mnpe-
6biBaHMA B HeM cpeabl T. B cnyuyae 3afiepXXKW MUKpoopra-
HW3MOB B annapaTte y>1. B cfnyyae BbIMbIBaHUS KYNbTYypbl
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Ons onpeaeneHns MakKcUManbHOTro KoaguuueHTa pa
G6aBneHns [nax ¢ yyeToM aKTMBHOCTU KyNbTypbl B ypaBHE

Hune (12) BBO%FITCFI BE/IMYMHbLI P U3 ypaBHeHna (14) ny us
ypaBHeHNsa (15): A

D»,-- faiax q

" e(WH,I

OnbIT KYNbTUBUPOBAHUS CaMblX pPa3sHOOOpPa3HbIX MUKPO-
OpraHM3MoB FOBOPMT O TOM, YTO MaKCMManbHOe HaKoMneHue
6nomacchbl onpefenseTcsd COOTBETCTBYHLW MM 3anacom cy6-
cTpaTa B MUTATeNbHON cpede. YBennyeHue Bbixoga Gumomac-
Cbl HabnwfgaeTcs NMWb A0 ONpefeneHHbIX MPefenoB MOBbI-
IWWEeHMA KOHUEHTpauun nuTaTeNbHbIX BewecTB B cpege.!
CNUWKOM BbICOKasi KOHLEHTpauus TOPMO3UT pa3BUTUE MUK-|
poopraHnamMa.

AumnTupyrowmuMm (GakTopamm Ans pocTa MUKpoopraHus- 1
MOB MOTYT OblTb He40CTAaTOUYHOE COflepXKaHune B cpee yrneso-a
0B, a30TUCTbIX BEL,ECTB, POCTOBbIX W MUHepaNbHbIX coegn- 1
HEHWI, Hann4yme NOCTOPOHHEN MUKpPOGNopbl, Hebnaronpuat-1
Hble YCNOBMUSA KYNbTUBMPOBAHUS, HANPUMepP: Manas CKOPOCTb |
pacTBOpPeHUs Kucnopoga B cpede, NOBblWeHHble UAU MOHW-U
XeHHble TemnepaTtypa W KWCNOTHOCTb, 60/blIas BS3KOCTb, 1
BbICOKOE OCMOTWYECKOE fJaBneHWe, HejoCcTaToOYHaa Mnm ypes- 1
MepHasi MHTEHCMBHOCTb MepeMellnBaHua u T. M.

MaTemaTnyeckoe BblpaXeHne npouecca KynbTUBUPOBaHUS !
AOMKHO OTpaXkaTb Cnocob BbipaujMBaHUA MUKpoopraHuama 1

(HenpepbIBHbLIA MM NEPUOAMYECKUIA) U KOHCTPYKTUBHbBIE 0CO- |
OEHHOCTU annapaToB ANs BblpalyMBaHuWA. w

§ 3. KWHETUKA POCTA MNKPOOPITrAHWU3MOB W

MOTPEBNEHUA CYBECTPATA B MEPUOANYECKMN
LENCTBYIOWEM AMNMAPATE

Mpu npoBefeHUU npouecca BbipalUBaHUA MUKpoopra-

HU3MOB B MEpPUOAMYECKM [eCTBYHOLLeM annapate ypaBHe-
Hue (5), 3anucaHHoe B BuUfe

()= 570 (M) (16)

MoO3BO/MAET pPaccuMTaTb BPeMs AOCTUXEHUS 3af4aHHOW KOH-
LeHTpayum 6uomMaccbl MUKPOOPTaHW3MOB.
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MpoagyktnueHoctTs KY/TbTUBUPOBaHWUA MWUKPOOPraHMW3mMoB ¢
B nepuofgmuecku [eWCTBYIOLEM annapate Ans nwb6oro mo-
MeHTa BPEMEHU Mnpouecca onpependerca npupaw,eHMeM KOH-

ueHTpayum 6GUOMAcCbl B eAWMHWLY BpeMeHU (MTHOBEHHas
TreHy'a, .
npe -mmuummrt:j:

S = _X = jix (7)
g dx
M cornacHo ypaBHeHuto (6) paBHa
NT1ax SKps (Sa—S)
ff~ (tfs+ S)(A:ps+ S0-S)a- (G
Mpu npoBegeHMM npouyecca BblpalW,MBaHMSA MUKpPOOpPTra-
HW3MOB B MEPUOANYECKM [AeACTBYHOLLEM annapaTe MNpPoAyk-
TUBHOCTb KY/IbTUBNPOBAHNA U3IMEHAETCA C TEYEHUEM BpPEME-
HU. Bpemsa [OOCTUXEHUA MaKCMManbHOW MIHOBEHHOW npo-
OYKTUBHOCTM annaparta COOTBETCTBYET MaKCUMa/lbHOMY
HakonneHuw Ouomaccbl. Bonee nosnHoe npeacrtaBsieHne 06
3(PheKTUBHOCTN MEpPUOAMYECKOr0o npouecca faeT BennYMHa
cpeaHeii NPOAYKTMBHOCTU MepUoaMYecKn AeiCcTBYHOLLEro an-
napaTta, KOTOpas onpegensaeTcs Mo ypaBHEHUIO

gcp= — 2. (29)

roe X0— HavanbHas KOHUeHTpauus 6romaccel MWKpoopraHmsmos B an-

napare.
3HauyeHWe TeKylleid KOHUeHTpauuu cy6cTpata sBAseTCS

yHKuUmneit BpemeHn [5=/(T)]. PackpblB 3Ty 3aBUCUMOCTb,
MOXHO oOnpeaennuTs K3 ypaBHeHua (16) BennunHy x(T).

Ona nonyyeHus QyHKUMOHaNbHOW 3aBucumMoctu S=f(T)
WHTErpupyeM ypaBHeHue (8) no yacTAM W B pe3ynbTaTte

npeo6pa3oBaHuii Mony4yaem BbipaxeHue

Sn ,edS= Ce-Kt> (20)
KsK,s 4~ Ks So (21)
rae Kps So + KpSKs

_ So) . (22)

~ Kps So + Kps Ks

Sq So

SBexp
KpsSo + Kps_Ks_ (3gecb So (23)
= 20— SHhi

McxofHas KOHLUeHTpauusi cy6eTpata; SH— KoHUeHTpauus cy6cTparta,
COOTBETCTBYIOLLAsA Hauyany pocta Guomacchl).
59



K -lim a*So + Ks - (24)

MpumeM cnepytolne 0603HaYEHUSA:

&n
Fi(s)= ol 4 " S (25)
F2(1)= Ce~Kx. (26)
Torpa
Fi(S) = F2(v). (27)

MocTpoeHne 3aBucumocTn S=f(X) Npom3BOAUTCA Ha KO-

OpAVMHATHON nnockocTu (puc. 7), 06pa3oBaHHON 4YeTbipbMA
nonyocammu: T,S,F\(S) hF2(t).

Puc. 7. Ipatuyeckoe onpegeneHue 3aBucumoctn S=F(T).

3ajaBafacb 3HaYeHUAMW KOHLUeHTpauum cybeTpata 5,
CTPOMM Ha OCHOBaHUW ypaBHeHWs (25) 3aBUCUMOCTb (PYHK-
ummn F] (5) ot 5 Bo Il kBagpaHTe. 3aTeM, 3ajaBasfcb 3Hauye-
HUAMW BpeMeHW T, paccyuTbiBaeM Mo ypaBHeHU (26) co-
oTBeTCTBYHOWMe 3Ha4yeHUs F2(T) m HaHocum mx B IV KBag-
paHT. YuuTbiBafd paBeHCTBO (27), MEPEHOCUM MONYYEHHble
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snauenus F2(X) Ha ocb F\ (S) u Haxogum no rpaguky Ft(S)
COOTBETCTBYlOLLEE 3HAUYEHME KOHLeHTpauum cyb6cTpaTa.

3atem B / KBajpaHTe CTPOUM TOYKU C KOOpAMHATamMu uUc-
xoaHoro 3HAYEHUA BPEMEHM T U COOTBETCTBYHLLETO emy 3Ha-
H WS KOHUeHTpauuu cybeTpaTa S.

Monyune 3aBucumMocTb S=f(r), onpegenseMm HakonieHue
6uomaccbl BO BpeMeHW Mo ypaBHeHuto (16). MpoayKTumB-
HOCTb KY/NbTUBMPOBAHUA [N N060r0 MOMeHTa BpPEMEHMU
npouecca (MrHOBeHHas MNPOAYKTMBHOCTb) paccyMTbiBaeTcH
no ypasHeHuto (18).

Mpumep. OnpegennuTb OCHOBHbIE TEXHOMNOrMYeCcKMe nokasatenu nepuo-
Auuecku [eiCTBYIOLLEro annapaTa W Bbl6paTb ONTUMa/bHbIA PeXum pa-
60Tbl annapaTa.

McxofHble paaHHble: UT«x=0,342 4-1; Kps—15,4 Kr/m3; 1,52 kr/m3;
x1=0.57 kr cyxoii 6uomaccbl (CB) Ha 1 m3; a=1,22; So= 11,7 Kr/m3;
5H 11,0 kr/m3. PaccumMTbiBaeM KOHCTaHTbl ypaBHeHus (20) no opmy-
nam (21)-(24):

n— e = 0,2023;
15,4-11,7+15,4-1,52

11,7

= 0,0575.
15,4-11,7+ 15,4-1,52
KoHcTaHTbl C a4 K paccunTtbiBaem npu r=0:
1,0,2 ,0,632
C= — "= 436;
11,7— 11,0

K=0342TLJ+T52 = °’3026'

3afaBascb 3Ha4YeHUAMU KOHLeHTpauum cybetpata S oT 1 go 12, pac-
cumTbiBaeM no opmyne (25) F, (S) mn ctpoum 3aBucumocTb F, (S) oT S
Bo Il KBajgpaHTe KOOpPAWHATHOW nniockocTM (cMm. puc. 7). 3apaBascb
3HAYeHNsIMW BPEMEHU T, paccumTbiBaeM no copmyne (26) Fi(T) v HaHo-
CVM MNoNyYeHHble 3HaveHns F2(T) oT T B |V KBagpaHT.

lMepeHoCcUM MonyYeHHble 3HadyeHUsA F2(t) Ha ocb Fi(S) m Haxogum no
[Padmky F, (S) cooTBeTCTBYylOLLee 3HaYeHWe KOHLEeHTpauum cyb6eTpara.
” | KBafpaHTe CTPOMM TOYKM C KOOpAMHATAMW WCXOAHOr0 3Ha4YeHWs Bpe-
MEHN T W COOTBETCTBYHOLLUME €My BeNNYMHbl S, T. e. 3aBUCUMOCTb S =
*=f(T).

3aTeM Mo BblpaxeHuto (16) onpefensieM BeNMUYUHY HakornnaeHus 6uo-
Maccbl MUKpoopraHmama Bo BpeMeHU X =f(T), a no BbipaxeHuam (18) wn
(19)- cOOTBETCTBEHHO MIHOBEHHYIO W CPefHIO MPOAYKTUBHOCTU  an-
MaParta. loflyyeHHble AaHHble MpUBeLeHblI B Tabn. 4.

MakcumanbHasa cpefHAsA MPOAYKTMBHOCTL annapata B Hawlem npume-
Pe OocturHyTta 3a 11 4 KynbTUBUPOBaHUA, NPU MNPUPOCTE KOHLEHTpaLun
Yomaccbl 8,44 kr CB/M3 M KoOHUeHTpauun cybetpata 1,4 Kr/m3.
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Ta6bnuuya M

[aHHble ans no- JaHHble ana o
CTPOEHMS KPUBOJi noCTpoeHNs [aHHble ANA pacyeTa MrHoBeHHol a 4
F1(S) KpuBOW Fj(t) cpeaHeil NpoAayKTUBHOCTU
sen

= - %) %) .
s» M S~ 5.7
g 7 7 mUJ’ 8§34 25
Qs _ - =0 Iss =
== = = I s o
38 o égmm BXT EIv
I8 s : P £ gER= EE* FEg
3o = = Zo.
3% ¢ @ b a =S35¢ S 8‘%%
2 0,133 2 2,380 1 0,8 0,18 __ 0K
4 0,287 4 1,298 2 1.2 0,28 0,49 1
6 0,355 6 0,698 4 2,5 0,54 0,51 4
8 0,653 8 0,388 8 5,7 0,92 0,58 1
9 0,976 10 0,210 10 8,1 1,04 0,66 1
10 1,656 11 0,156 1 10,3 0,84 0,77 1
11 4,382 12 0,116 12 10,8 0,68 0,74 1

AHanu3 NpuUBEJEHHbIX Ha pUC. 8 3aBUCUMOCTeN, MonyyeH-
HbIX TMPU HECKOJbKO WHbIX, YeM B PacCMOTPEHHOM mMpuMepe,
MCXOAHbIX [aHHbIX, MOKa3blBaeT, YTO MPeKpaTUTb MnpoLecc
KYNbTUBMPOBAHWA B MOMEHT BPEMEHM, COOTBETCTBYIOLLMIA

Puc. 8. Vi3meHeHMe KOHUeHTpauum cybeTpaTta, buomaccbl MUKpPoopraHms-1
MOB, MFHOBEHHOW W cpefHeli NMPOAYKTMBHOCTW C TeYeHWEM BpemeHuW. '
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CMManbHOM  MIHOBEHHOMA MNPOAYKTUBHOCTM  annaparta,
Ma 3fl) TaKk KakK K 3TOMy BPeMEHW cpeAHSs NPoAYKTUBHOCTb
"NMNapa'Ta ewe He A0CTUraeT MaKCUMaslbHOr0 3HayeHus.
Mpouecc Ky/NbTUBUPOBAHUS OO0S/DKEH ObITb MpeKpalieH B Mo-
MEHT BpeMeHW, COOTBETCTBYIOLMIA MaKCMMasIbHOM cpedHein
MPoAYKTMBHOCTU arrnapaTa.

Mpy BbISB/IEHUM MaKCUMasIbHOIA cpeHElA MNpoAyKTUBHO-
CTV MEepUoAVYECKM [eACTBYOLWEro annapata Heob6xoAnumo
yunTelBaTh BPEMSA MPOXOXAEHUA far-gasbl U BpeMs npoBe-
feHus BCMOMOraTesibHbIX onepaumia (Bpems 3arpysku u pas-
rpysku anmnaparta), TakK KaK 3TW onepauuun yBesiMumBaloT
nepuog rMpouecca, B pesysibTaTe Yero CHMXaeTcsa MaKcu-
ManbHas CpeAHsAs MPOAYKTUBHOCTL ammapaTa.

84. KNMNHETUKA POCTA MNKPOOPITAHM3MOB U”
MOTPEBJIEHNA CYBCTPATA B HETMPEPbLIBHO
LOENCTBYIOWEM AMMAPATE MOJ/IHOITO CMELWEHNSA

Mpy nepuoanNyeckoM Ky/bTUBUPOBAaHUM MUKPOOPraHU3-
Mbl MPOXoAAT uyepe3 psf CTaauidA, 06MeH BELLECTB WX MeHs-
eTcs, MEHSITCA YC/0BUS 06UTaHUs, B TO BpeMsi Kak Mnpu
HernpepbIBHOM croco6e Ky/bTUBUPOBaHWsSI Bce  MapameTpbl
cpedpl U XapaKTepuUCTUKN (U3MOSIOTNUYECKUX (DYHKUMIA MUK-
poopraHusmMa SIBAISIOTCSH BESIMYMHAMWU MOCTOSHHLIMU B OaH-
HOM CeuyeHUW annapaTa WM faxe BO BceM 06beme arnmnapa-
Ta. MpoAyKTMBHOCTbL HEMPEPbLIBHOIO Mpolecca 06bIYHO Bbli-
e, YeM MepuoaMYecKoro, Tak Kak Mpu HenpepbiBHOM Bene-
HAM Mpouecca OKasblBaeTCs BO3MOXHbIM CTabUIN3MpPOBaTh
BO BPEMEHM MaKCUMasibHYI0 MpPoAYKTUBHOCTb.

HenpepbiBHOE Ky/IbTUBUPOBaHNE MOXET OCYLLEeCTB/IATbLCA
B anmnapaTax WAeasibHOr0 BbITECHEHUS U WAeasibHOro rnepe-
MeLlmBaHUsi (MOJIHOFO cMelleHus). [epBble XapaKTepusy-
I0TCA TeM, YTO MWKPOOPraHW3M [BMXKETCS B MOTOKe Mo Tpy-
Ge, NpeTeprneBaeT COOTBETCTBYIOLLME BO3PACTHbIE U3MEHEHUS
M B pe3ysibTaTe CBOEIA XMU3HEAEeATes/IbHOCTU BbI3bIBAET U3Me-
HEHNS B COCTABE W KOHLIEHTpaLUuX MNUTaTeSIbHbIX BELLECTB B
cpefie. BTopble xapakTepHbl TeM, UTO CBexXas mnopuusi cpeabl
HM 6MoMacchbl MPaKTUYECKM MIHOBEHHO 6/1arofapsi MOWHbIM
N COBEpLUEHHbLIM MepeMellnBaKLIMM YCTpolicTBaM pacrhpe-
[JensieTcs Mo BCceMy Mosie3HoMy 06beMy annapaTa.

B HenpepbIiBHO OEMACTBYHOLWEM annapaTe Mo/IHOro cMmeLle-
HA (xemocTaTe) cpefa BCe BpemMsi 06HOBMSETCA 3a CYET
HerpepbIBHOLA MoAaun HOBbIX MOPLUMEA NUTaTeNbHOUA cpeabl r
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Baaayx Bognyx ~PaBHOBE/IMKOrO Mo 06bemy oTbop”
KYJ/IbTYpaJ/IbHOM  XUNAKOCTWU BMECTE
c KNneTKamMmun MI/IKpOOpFaHl/ISMa?
MpoTOK oOTperysiupoBaH Tak, 4To
KOHUEHTpaumnn BeLWecTs, 6romacchl
Y-S, MWKPOOPraHM3mMoB U  MNpPOAYKTOB
00— — obmMeHa mogaepXmBarTCcAa  MOCTO-
AHHLIMW.
Ha pwuc. 9 npumBeageHa cxema
YpX'S 0*0 OAVHOYHOro annapaTta, paboTato-
TANIrr4a. uero B HernpepbiBHOM pexunme, n
NnokKasaHbl MaTepunasibHble T10TOKW.
A\ YpaBHEHUs MaTepuasibHOro 6a-
nlaHca OTHOCUTEesIbHO 6Guomaccbl U
Puc. 9. Cxema matepnann- CYOCTpaTa MOryT 6biTb BbIpaXeHbl
HbIX MOTOKOB B Henpepbia-  C/eAyHOLMM 06pa3om:
HO JelicTBylollem annapa- Vp dx — [iXVTdX — xvx &
Te MOJSIHOr0 CMELUEHUS.
VpdS= vxSOdX mxSdX - .« * = _
@8
roe Vp — nosnesHbIi 06bem annapaTta, M3;
VX — CKOpOCTb MpoToKa, M3/u;
X — BpemMsA npoLecca, 4,
VpdX — n3meHeHne 6MOMacCbl MUKPOOPraHU3MOB 3a BPeEMS
dx, kr;
HXVpdx— konunuecTtso 6uomacchbl, o6pasyloujeeca B annapaTe
3a Bpema dX, kr;
XVX dX — KonuuecTso 6Guomacchl, oTBOAMMOE U3 annapaTa 3a
spemsa dX, kr;
VpdS — unsmeHeHne KosvuecTBa cy6cTpaTa B annapate 3a
spems dX, kr;
VX SdX— konuuecTBo cy6cTpaTa, nogaBaemMoe B annapaT 3a
spemsa dr, «r;
VX SdX— konunuectso cybcTpaTa, O0TBOAMMOE M3 annapaTta
BMECTe C Ky/IbTypaslbHOMA XUAKOCTbIO 3a Bpemsa OX,
Kr;
aiXsxVvdx— konuuecTso cy6cTpaTa, nepeweawee B 6romaccy 3a
BpeMSs T,
oc— yfAenbHoe noTpebneHve cyb6ecTpata (Tpoduueckmia
KO3 PULIMEHT), Kr/Kr;
Ms — yaenbHas CKoOpocTb nepepaboTkuM cy6eTpaTa, 4Y-1

PasgenvB MpaByl U JIEBYK 4acTW YypaBHeHUIA (28) Ha
Ypx, Nonyymm:



ds D (S S X 30
dx a— ) . (30)

ycTaHoBMBWMAcA PEXUM paboTbl annapata XapakKTepu-

syeTcs YC/IOBUSIMU
dx 0 ds
dx T dx

CorslacHoO ypaBHeHUO (29) Mnpuv yCTaHOBUBLUEMCH pPEeXWU-
Me paboTbl annaparta

k= D. (31)

M3 ypaBHeHusa (31) crnegyeT, 4To BeniumHa D cpasy
yCTaHaB/IMBAETCA PaBHOIA L, U CyLlecTBOBaHME MepexonHoro
pexuma B pacyeT He MpuHMMaeTcsa. O4HAaKO 3KCNepUMeEHTbI
nokasblBalwT, YTO MEPEXOAHbIA Mepuog cyLlecTByeT.

Bo Bpemsa HeyCcTaHOBMBLUErOCA HEMPEPbIBHOIO KyJIbTUBU-
poBaHus p,=£D n 3Ha4eHue yaenbHOM CKOpPOCTW pocTa L, MO-
XXET ObITb oMnpenesieHo Bapuaumein KoHueHTpauum 6uomacchbl.

MponHTerpupyem ypaBHeHue (29) B npegeniax N3MeHeHus
KOHLEHTpaumMiA 6momaccbl MuUKpoopraHusmoB oT X0 4o X u
BpeMeHW oT O 4o T npu ycsoBun |i=const:

X0 o)
In— = (u—£)T
x0
X = XMeW—D)T.

Bo3mMOXXHbI 3 criyyas:

1) (U—£>) >0 — KoHUeHTpauus 6uomaccbl MUK-
poopraHM3smoB B armnapaTe Bo3pacTaeT (MpoMcxoguT Hakan-
nnBaHMe 6uomacchbl);

2) D\ jn—D = 0— cTabununsaymna KoHueHTpaumn 6uo-
Maccbl MMWKPOOPraHM3MOB B arnapaTe — BblAepXnBaeTcs
ycnosme X=X0\

3) —D<CO0 — KoHUeHTpaumsa 6uomaccbl MUKPO-
opraHvM3moB B annapaTte y6biBaeT (NpoucxoAuT BbIMblBaHME
6uomacchbl).

Mpatnyeckoe WnN30O6PaXKEHNE UN3MEHEHUSA KOHLEeHTpauniia

6nomaccbl BO BPeMEHU /19 PacCMOTPEHHbIX C/lydyaeB Mnpu-
BeAeHo Ha puc. 10.
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XapakTepHOUM 0CO6EHHOCTbIO Ky/IbTUBUPOBaHUA MUKRRRR |
raHM3MoB AB/ISieTCA camMoperysimpoBaHue rnpouecca (K€
MocTaTuU4ecKoe CBOMCTBO), 00YC/1I0B/IEHHOe 0065a3aTesibHbIN
Hamumem (akTopa, JIMMUTUPYIOLWEro PoCcT MMKPOOPraHus.
MOB. DKOHOMWYECKWN BbIFO4HO, YTOObI TakMm (aKTopom 6ol
na KOHUEeHTpaumsa cyb6cTpaTa, TaK KakK B 3TOM C/lyyae MoK
HO OMpeAennTb YC/0BUA, MPU KOTOPbIX Cy6CTpaT Havboree
rMosIHO nepepabaTbiBaeTCA B Mpouecce BblpalWMBaHUA MK-
poopraHu3sma. KoathuumeHT CKOpOCTWU pocTa Ky/bTypbl 6Gy.
LeT onpedensaTbca  KOHUeHTpa
usetd cybecTpata B Ky/bTypasib-
HoA >XnakocTwn. Eciv npn Henpe-
pbIBHOM BefeHun npouecca [
cTaHeT MeHblue p, (cryYata nep-
BbIlA), TO KOHLUEHTpauusa 6mo-
MacCbl MMWKPOOPraHW3MoB B ar-
napaTe HayHeT BoO3pacTaTb, a
KOHEeYHas KOHUeHTpauusa cy6beT-
paTa-— yMeHbLlWaTbcA. C yMeHb-
LWEeHNEeM  KOHEYHOM KOHLeHTpa-
umnm cybecTpata HavyHeT YMeHb-
WwaTbcsa 3HadeHue [x go Benvum-
Hbl D, T. e. npouecc cTabunu-
3mpyeTcs.

HenpepbiBHOMY npougeccy
B ammnapaTe C MO/IHOMA cTabunmsauyieihn napaMeTpoB BO Bpe-
MEHW COOTBETCTBYET BTOPOIA C/lydalA.

Puc. 10. VI3MeHeHue KOH-
LeHTpaunum MMUKpPOOpPraHM3mMoB
B HemnpepbiBHO [AeMACTBYIOLEM
annapaTe MOJIHOFO CMeLleHUs
npyv  pas/IMyHbIX COOTHOLIE-
Huax ku D: 1— u>£>; 2—
N=D\ 3 — | x<£).

Ecnn npu HerpepbiBHOM BeAeHuMM npouecca D craHeT
6onbwe LU, (TPETUA cny4albd), TO KOHLUEeHTpauusa 6uomacchl
MUWUKpPOOPraHM3MoB B arrapaTe HayHeT YMeHbLUaTbCs, a Ko-
HeYHas KOHLUEeHTpauusa cy6cTpaTa — yBe/niMuMBaThbes. 310

npmBeaeT K yBeJ/IMHEHUKO 3HaYeHUNA p A0 BEJIMYUHDLI D, T.e
npouecc Takxe (:Ta6|/|n|/|3|/|pyeTcn.

B pe3ysibTaTe CaMOpPerysIMpoBaHUs TMpPOLLECCA HenpepbiB-
HOF0 KYJIbTUBMPOBAHUS MUKPOOPraHM3MOB AJif KaXA0ro 3a-
[,aBaeMoro mnpou3Bo/ibHO (B OFpaHMYEHHbIX Mpegesiax) Ko-
apurumeHTa pasbaBneHuss D o4HO3HAYHO ycTaHaBnMBaeTcs

paBHOBECHaA KOHeYHada KOHUeHTpauunAa 6uomaccbl MUKpoop-
raHM3mMmoB.

MponsBoanTenbHOCTL G HernpepbiBHO AEACTBYIOLLEro an-
rnapaTa MoJSIHOro CMeLUeHUs A1 MoslydeHus 61MomMaccbl MUK-

poopraHmn3mMmoB ornpeaendeTca KOHLI,eHTpaLI.I/IeI7I 6uomacchl
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MWKpoOpraHnsmos W CKOPOCTbK MPOTOKA BbIBOAUMOIA WN*
pRinapaTa KyJ/IbTypaslbHOMA >KUAOKOCTU: BOOVMOIA U3
G= wxXX. (32)

Pasgenus JIEBYIDO M MpPaBYyK 4acTW 3TOro ypaBHEHUS Ha
nonyuum G/Vp=v xx/Vv. YunTbiBasa, uto G/Vv=g, a
NMPoAYKTMBHOCTb HEMNpPepbiBHO AelACTBYIOLENO

ofuHouHoro arrapata GyfeT paBHa

Vb

(33)
8 = Dx.
KO3(PhNLUNEHT
Ans YCTaHOBMBLUErocs rpouecca, Korga
36aBfieHMa paBeH YAesibHOA CKOpoCTM pocTa 6momacchbl
anl;\ =11, rnosly4yaem (34)
g = li*.
npoaykTusHocT, aMMapata  no Griomacce,
roe 8 — cTayuoHapHas
kr CB/(M3-u).
— (34) npumeT
C yyeTom ypaBHeHNiA (4) u (5) ypaBHeHue
BAL, —__ nNTtax Kps S (S0—S) (35)

n (Ks+S)(Kps+S0- S)

M3 ypaBHeHusa (35) BMAHO, 4YTO cTauMoHapHas MpoAyK-
TMBHOCTb annapaTa No 6umomacce 3aBUCUT OT 3HaYeHWIA UC-

XOAHOM M 0CTaTOYHOMA KOHLEHTpaumiA cybeTpaTa.

Ha puc. 11 npuBefeHbl KpuBble, XapaKTepusylouive_m3MeHeHWe cTa-

LIMOHapHOIA NpoAYKTMBHOCTM annapata no 6uomacce J npu pas/IMyHOMA
MCXOAHOMA KoHueHTpauny cy6ctpata SO B (yHKLMM 0CTATOUHOMA KOHLEHT-
paumm cy6cTpaTta S npu BblpawmBaHuM apoxxkeid Candida tropicalis.
3HaueHNs KOHCTaHT Te xe, HT8 gy gHvIu)

W B npumepe OnPeAeneHus oc- q

HOBHbIX TEXHO/IOFMYEeCcKMX _roka-
3aTeniel nepuoanyeckn LOelicTBy-
lowero annapaTa.

Kaxaas M3 KpuBbIX MOCTPO-
eHa A1l PUKCMPOBAHHOIO 3Haup-—
HUS  UCXOAHOIA KOHUeHTpauum
cy6eTrpata SO. 3aBUCMMOCTb g =
4(53 UMeeT  BKCTpemasibHbIA
xapakTep, T. €. 04HO W TO Xe
3HayeHVe J MoXeT 6bITb AOCTUT-
HYTO MpU ABYX pa3/INYHbIX 3Ha-
YeHUsIX OCTATOYHOIA KOHLeHTpa-
umm cybeTpaTa.

Kpome Toro, ¢ yBesindyeHuem
3HAYEHMIA WCXOAHOMA  KOHLEeHTpa-
umm cybeTpata SO0 cTaumoHapHas

PooyKTHKHOCTbL annapaTa yBe-
NMyunBaeTCA.
5*

20 25 30
S, k3/mM3

Puc. 11. W3meHeHMe cTaumnoHapHOA
NpoAyKTMBHOCTW annapata B 3aBW-
CUMOCTM OT WCXOAHOM W 0CTaTOYHOIA
KOHLUEeHTpauniA cybecTpaTa npu Bblpa-
wmBaHun papoxxeth Candida fropi-
calis;
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dyHKuMA (35) gocTuraeT MakcuMMyma npu ycroBumn
d g\
¥h Is o=const = 0 = (3«

3Ha4yeHVe 0CTaTOYHOMA KOHUeHTpauun cy6cTpaTa SOcT, co-
O0TBETCTBYIOLLIEE MaKCUMasibHOMA NpoAYyKTUBHOCTW annapaTa
MOXHO HalATM U3 ypaBHeHUs (35) Npu BbIMOSIHEHUN ycro-
Bua (36)

SocT= [ks(SO-KPs) - V ksKPs(SO- K s) (SO- K Ps)]/(Ks-KPs). (37
3HaK MUHYyC, CTOSIWMIA Nepen KOPHEM B UYUC/INTENIE 3TOr0 BblpaXeHUs
HalAleH 13 ycnoBUS (U3MYecKoA peanmndyemocTn 0<S < SO0
MoactaBnB BMeCTO 5 BblpaxeHue and 50cT B ypaBHeHUE
(35), MOXHO MOMYYUTb 3aBUCUMOCTb MaKCUMasibHO [OCTU-
XKMMOM MPOAYKTMBHOCTWM AAHHOr0 arnnapaTta ghax OoT UcXoA-
HOA KOHUEHTpauun cybcTtpaTta So (3KCcTpemasb):

— _Prax Kp Spar (Sp  S3)
8max ~ a " (Ks+SQCT) (KPs+ s,, - soce) *

JKcTpeMasib, HaHeceHHas Ha nockoctm g—S  (ow.
puc. 11, nuHMa ab), NpoxoauT 4Yepe3 TOYKM MaKCUMYMOB
yacTHbIX 3aBucumocTeir (50Tax=30 kr/m3 u 50Tw=5 kr/m3.

BenMumHa 0CTaTOYHOM KOHUEeHTpauuu cybeTpaTta 50cT B
CTayMoHapHbIX YC/0BUAX OOHO3HAYHO OMNpefesiieTcsa pexu-
MOM paboTbl annapaTta, T. €. 33afaHHbIM 3HayeHueM K03
puumneHTa paszbasneHus D.

Tak Kak /)=U, BblpaxeHune (4) MoXeT ObITb 3anmMcaHo B
BUae

*Kj+s «Kps+SO— s ’ n
0TKyAa MOXHO0 Hathtn S=f(D) :

S2+ (--a¢ PS + KB-Kp$- s0 S - Ks(SO+Kps) = 0; (39)

Mmax Kps

Kps . — Ks
p+s D

+ 1/ (@lps + So - K s-1~~~)-4K s (K ps+ S0) (40)

3HaK MJoC, CTOAWMIA nepes, KOPHEM, TaKXe HalifeH U3 ycnoeusa?
0<S<sSo



YpasHenne (39) cnpaBen/siuBo B 3aMKHYTOM 06/1acTu, or—
aHnuyenHoii no D. YcToiAumBasa paboTa HenpepbiBHO ASVACT-
Pytowero annapata BO3MOXHa npu ycnosum O<.D <D KV

MakcuManbHoe, WU KPUTUYECKOE, 3HayeHue Koaphu-
uuenTa paszbassieHUs [, ;p onpeaenserca n3 ypaBHeHUs (38)
npu ycsioBum S =S o

SO
AKp= Muax T; —  ° (41)
AsT"O

Lla puc. 12 npvBefeHbl 3aBUCUMOCTMW OCTATOYHOMA KOHLLEH-

Tpaumm cyb6cTpaTa OT KoapduumeHTa pasbasrieHUa npu

Puc. 12. 3aBUCMMOCTb 0CTaTOY-
HOIA KOHLeHTpauun cy6cTpaTa oT
KoahnuneHTa pasbaBneHUs npu
pa3sNMUYHO WCXOAHOIA KOHLLEHTpa-
m cybeTpaTa ApOXIKEeBOA KyJib-
Typbl Candida tropicalis (B

Kr/m3):
1- 18 2- 94; 3- 11,7; 4- 13,5
5—2,0; 5- 25,0; 7— 30.0; «— rpa-

HUUR, cooTBeTCTBylWan £)=£> ,, ,

pasfINUHbIX  UCXOOHbLIX  KOHLUEHTpauuax cybcTpata [AJs
ApoxokeBoiA KynbTypbl C. tropicalis. FpaHnya S=So0 (Kpu-
Basd 7), COOTBeTCTBYlOLWaAsa 06/1acTU YCTOMUMBOIA paboThl,
nostydyeHa m3 ypaBHeHusa (41).

BennuvHy CcTauMoHapHOM KOHLEHTpauum 6momaccbl MUK-
poopraHM3mMoB B (YHKUMU Ko3ppuumeHTa pasbaBiieHUs Mo-
nydaem n3 ypaBHeHus (40) c yyeTom ypaBHeHUA (5):

Hmax Kps

— SO0— Kps K.
p+ D

-VlKPs+SO—Ks nTaEK'pS + 4Ks(Kps+ SO /2a.  (42)

M3 ypaBHeHUsa (42) cnepnyeT, 4TO C yBe/IMYEHMEM KO3(-
umeHTa pas3baBsIEHUS CcTauWMOHapHOe 3HayeHue KOHLEHT-
paunn 6momacchbl ybbiBaeT. Mpu D-+DKp= nmaxSO(Ks—\-S0
CTaluMOHapHOe 3HayYeHWe KOHLUEeHTpaumu 6uomaccbl CTaHo-
BUTCH paBHbIM HYJIIO.
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Ha puc. 13 nokasaHa 3aBMCUMMOCTb CTaLMOHapHOIA Koa.
LeHTpaum MUKPOOPraHm3mMoB OT Ko3adhdhuumeHTa pas3bas”
NIEHUA MpU Pa3/INYHbIX UCXOAHbIX KOHUEHTpaumax cyocTpf
Ta Ha nMpuMepe KyJibTypbl gpoxokeia C. tropicalis.

3aBUCUMOCTb CTauWOHApHOM MpooyKTUBHOCTM annapart™
0T Ko3(hmuymeHTa pasbaB/ieHUA MOXET ObITb HalAgeHa 13

XKCa/MV3
JO a876

Puc. 13. 3aBUCMMOCTb KOHLIEHT-
paunm G6uomaccbl Apoxokeid Kyfb-
Typbl Candida tropicalis oT ko-
apuumeHTa pasbaBsieHus n A
pas/INYHOIA UCXOOHOIA KOHLUEeHTpe
unm cyberpata (B Kr/m3):

/-5 2- 78 5-936; 4—10
5- 11,1; 6— 15 7- 16,6; «- m
9 - 25; 10— 30.

COOTHOLWIEHUIA, cnpaBeg/InBbIX A5 ycTaHoBuBWerocs npal
uecca: w—D\g=[ix.
3HadeHVe g onpeaenseTca M3 ypaBHeHUdA

- D .
g- . —8o—ilps o Rs! MumkKee
Kps+S0— K, — ~“naxDKps ¥ 4/Cs (Kps+So) (43)

Ha puc. 14 nokasaHa 3aBUCUMOCTb CTaLMOHApPHOA Mpo-
OYKTUBHOCTWU annapaTa oT KoappuuueHTa pas6asnenus A4

L,KrCo/(M3Y)
25

Puc. 14. 3aBucumocTb cTayHoll
HapHOM NpoAYyKTUBHOCTU annapa-j
Ta oT KoapuumeHTa pasbasnel
HUA  MNpU  Pas/INYHbIX WCXOAHbI)»
KOHUeHTpaumax cyb6cTpata [>®
ApoxkeBoUi KynbTypbl Candida*
tropicalis (B kr/m3):

ir4-i 1—5 2- 10; 3- 15 4—20; 5
6- 0.
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>Ke KyJibTypbl APOXOKEM Mpu pas/INyHbIX WUCXOLHbIX
T°HueHTpaymax CYb6cTpaTa. 3aBUCMMOCTb KWMeeT 3KCTpe-
K nbHbw  XapakKTep, W oAHa W Ta XXe MNpoayKTUBHOCTb
mMa‘' paTa MOXeT gocTurarbes (Npv 3a4aHHOA UCXOAHOA KOH—
aeHTpaumun cy6cTpaTa) nNpy ABYX pas/IMUHbIX KOdPHULMeH-
L pasbaBneHus (rpaHuubl NokKasaHbl MYHKTUPOM). ONTu-
TanbHblA PEXUM paboTbl annaparta Mo Be/inYMHe Koapdpu-
uvenTa pa3baBsieHUS MOXeT ObITb HalAgeH U3 ypaBHEHUS
(43) npu ycnosuun

"dg Y
dD g, '

Mpn BeAeHWM 3KOHOMWYECKM BbIFOAHOFO Mpouecca KOH-
ueHTpaums cy6cTpaTa Ha BbIXoAe M3  annapaTta [AoJshkHa
6bMb  MUHUMa/IbHOMA, UTO COOTBETCTBYET MaKCUMaslbHOMY
3HaYeHNI0 3IKOHOMMUUECKOr0 KO3M(ULUMEHTA WUCMOSb30BaHMUSA
cyb6cTpaTa, KOTOpbIA onpefensieTcs Kak pgons cy6cTpara,
HerocpeiCTBEHHO Mepellesllas B GMomaccy,

So-S(D
q= 50-5() . (44)

C ydeTtom ypaBHeHUs (40) BbIpaXeHUe AN 3KOHOMMUYe-
CKOro Koa(huuueHTa wucnosib3oBaHUA cybcTpaTa npymeT

B
f— % Kpsh Ksht-(xmax Kps _

[Mrax
- 1/ (KPs+So-Ks- rma\sK% ) + ws (Ks+s0 /2s0.

Ha puc. 15 nokasaHa 3aBUCUMMOCTb 3KOHOMWYECKOro Ko-
athumeHTa Mcnosib3oBaHMA cybcTpaTta 0T Ko3gduuMeHTa
pasbaB/fieHVs Mpu  pas/INYHbIX WCXOAHbIX KOHLLEHTpaLmsax
cybcTpaTtoB ANs  Ky/bTypbl apoxkeih Candida tropicalis.

3aBNUCUMOCTb 3KOHOMMYECKOro KoahdpuumeHTa WMCMosib30-
BaHVA cy6cTpaTa OT MPOAYKTUBHOCTM arinaparta MoXeT ObITb
HalidgHa 13 ypaBHeHUs (44) ¢ ucnosib3oBaHWMEM 3aBUCUMMO-
cm (35) S=f(g), KoTopyto HaxoAsT Mo rpapuky GyHKLUW.

MonyyeHHble 3aBMCUMOCTU 3KOHOMMYECKOro KO3ahdhuuMeH-
Ta MUCMoJsIb30BaHUA cybcTpaTa OT CTauMOHapHOA MNpPoAYyKTUB-

Ha annapaTta npmBefeHbl Ha puc. 16. Kak BUAHO U3 pu-

nrw3’ kKoaddulipeHT wcnonb30BaHUSA CcybcTpaTa MOXeT
P HMMaTb 2 pas/INyHbIX 3HAYeHUS Mpu OOHOM WM TOA Xe



CTaLVOHApHOM NpoAyKTUBHOCTWU annapaTta npu 3agaHHo!
WCXOAHOIA KOHUEHTpauun cybcTpaTa.

PaccMOTpeHHble 3aKOHOMEPHOCTU OTHOCATCS K C/lyyaro
Ky/IbTUBMPOBaHMUS  MWUKPOOPraHM3MOB, Korga JIMMUTUPYLO,
WMMKU  mpouecc GaKTopaMu SIBASKOTCA KOHLLeHTpauuu cy6-
cTpaTa U MeTabo/INTOB B Ky/IbTYPa/IbHOA XUAKOCTU.

Punc. 16. 3aBUCUMOCTb 3KOHO-
MWNYEeCKoro KoahpnumeHTa v
nonb3oBaHna cyb6cTtpata 1 oT]
CTaLMoHapHO A NpoAYKTUBHOCTM
annapata g w pasniMyHolA mcxod-'
HOA  KOHUeHTpaumm  cy6eTpaTal
npu BblpaWMBaHUN [POXOKEBOIA'
KyNbTypbl Candida tropicalis

Puc. 15. 3aBUCMMOCTb 3KOHOMWU-
4eckoro KoajpduumeHTa WUCNOSb-
30BaHMA cy6cTpaTa T) OT KO3p-
huumveHTa pas6asneHus D npu
pasNIMYHbIX UCXOAHbIX KOHLEHT-
paumax cyb6cTpaTa npu Bblpalim-
BaHUM  ApPOXKeBOM KyNbTypbl

& . A (B kKr/m3):
Candida tropicalis (B Kr/m3):

1- 5, 2- 10; 3- 15 4- 20; 5—1
/- 30;2- 20;3- 15 4 - 10. 25; 6 — 30.

§ 5. KWHETMKA POCTA MNKPOOPIFAHN3MOB U
MOTPEBJ/IEHNA CYBCTPATA B BATAPEE HENMPEPbIBHO
LENCTBYIOWWX AMMAPATOB MOJIHOTO CMEWEHNS

B paccMOTpeHHOM Bbile O0AMHOYHOM annapaTe nosiHoro|
CMEeLLEeHNs CKOpPoCTb o0TbHopa 6momaccbl mMana, Bpems npebHU
BaHMA Ky/bTypbl B annapaTe B MpoLecce KynbTusuposaHLLI
BO3pacTaeT, COOTBETCTBEHHO YMEHbLUAeTCA CKOpPOCTb pas”
6aB/1IeHNA, CHMXXaeTCa MPon3BOAMNTESIbHOCTb.

Ana yBennyeHns Npon3BoAUTESIBHOCTU M 3KOHOMUYECKOr0*
KoappumumMeHTa, 0CO6EHHO Ha TPyAHOyCcBaMBaeMbIX cy6cTA
paTax, uesiecoobpa3HO Mnpouecc Ky/bTMBUPOBAHUA BeCcTU B*
MpocTbIX O4HOMOTOYHbLIX 6GaTapeax c nojadeid cybeTpata A
nepsBbliA annapat (puc. 17).

Mpn 0[HOMOTOYHOIA cucTeMe B Kaxaom annapate 6ata”
pen ycnoBus XU3HeAeATeNIbHOCTU MMUKPOOPraHM3MoB pas™*
Hble: B MepBOM annapaTe KOHLUEeHTpauus KeToK Hambosee
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asl nMo cpaBHEHMIO ¢ ApyruMK anmnapaTamMu, a yaesibHas
WMl ocTh pOCTA Hambosee BbICcOKas. 10 Mepe CHUXEeHUA
CKHUEHTpaLUUN MUTaTeNIbHbIX BELLECTB CHUXAeTCs U yaeslb-
Hasi CKOPOCThb PoCTa,
pa6oTa KaXA0ro M3 Moc/eayluwmnx annapaToB OT/iIMYaeT-
OT MEpPBOro TeM, YTO BO BXOASLLEM XWAKOCTHOM MOTOKe
C OMe NUTaTesNbHbIX BELLECTB COAEPXKATCSH MUKPOOPraHus-
My* BblpallleHHble B MpeablayLMx arnnapaTtax.

Puc. 17. Cxema MaTepuasibHbIX MOTOKOB B OAHOMOTOYHOU 6aTapee Henpe-
pbIBHO [OEPACTBYIOWMX annapaToB MOJ/IHOTO CMELleHUs ANs MoslyyeHus
6romaccbl MUKPOOPTraHM3MOB.

MicxooHaa  KOHUEHTpauma NmMMuTupylowero cybecrpaTta
L1 KaXk4oro nocsneAylolwero annapaTa paBHa 0CTaTOYHOIA
KOHLeHTpaumm cybcTpaTta Ana npeabloywero annapara.
Uncno annapaTtoB B 6aTapee BblbupaeTcAa Tak, 4To6bl OCTa-
TOYHaA KOHLUEHTpaumsa cybcTpaTa Ha BbIXo4e W3 MNOC/eAHEro
annapata 6bl1a MeHbLlle npeaesibHO A0MYCTUMOIA.

Mpouecc Ky/bTMBMPOBaAHUA B MNEPBOM anmnapaTe OMucbl-
BaeTCA ypaBHEHMSMW, MNpUBeAEHHbIMU Bbllle, MCX04A U3 yC-
JI0BUSI MaKCMMas/lbHOMA MpPOAYKTUBHOCTU.

Mpouecc KyNbTUBUPOBaHUA B M-M annapate 6aTapen onwu-
cbiBaeTca AundhepeHuManbHbIMN  YPaBHEHUSAMW, aHas0rmny-
HbIMU YpaBHeHUAM (29) un (30):

an =D (x —X

dx (R L (4%)
das

Tax DnQn_l_Sns| g g “6)
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roe M— nopagkoBbiA Homep annapaTta; LU = K= ————————- y
n maxa | £
Kps s n
— [cornacHo ypaBHeHuUto (4)].
« Ps+So0-Sn |
CTayunoHapHbIA pexum paboTbl GaTapen annapaToB Xa-
dx ds
pakTepusyeTcsa YC/10BUAMMN: = 0; —0.
Tak Kak corsiacHo ypaBHeHutwo (5) Xm= —--——— TO Bblpa-

)XeHue yaenbHOM CKOpoCTM pocTa Ansa Mn-ro annaparta, Mo-
NIy4eHHoe 13 ypaBHeHUs (46), npumeT BuUA

D SI‘Fl_ Sn
So- S @7)

MoacTtaBnAa B BbipaxeHue (47)

3HayeHWe ypesnbHol
CKOpPOCTM pocTa, Nnosiyymm T™T™n

n |(S|-|"'l max I({!S
oTKyza Ks+ Sn ' KPs+ So~ Sh
s
n
S ! _g Mmaax Kes (
—l -n Ks+ Sn «PS5+s0-sn

OnpefenvM A8 N-ro annapata 6aTapeu 3aBUCMMOC
CTALLMOHAPHOI0 3Ha4YeHUs1 OCTATOYHOEA KOHUeHTpauumn cyll,

cTpaTta Sn oT KoadpuuneHTa pasbasneHns Dn: LLL
n+/ /rs_/%s —§o—§ 'nal; Kps
n
_f{sn—l KF’6 B Ks KF’s +S, Sgl_KsSgl_KSSn—l_

Mrnax Kps SO

D S, + Sn- K.Kr, + 34,«.96) > n

PeweHne ypaBHeHUA (49) AO0/DKHO y[0BNEeTBOPUTL Yycrio-1
BUIO  (M3MYECKOIA peanin3dyemocTu npouecca (0< 5M<1
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LiatAflel,Hble 3Ha4YeHUss SN MO03BOSIAKOT MPOM3BECTU pacyeT
rnameTpoB Mpouecca B /Il060M annapaTe 6aTapeun, Haun-

Il co BTOpOTO.
CTauuoHapHas MPOAYKTUBHOCTbL M-T0 annapaTa 6aTapeu

na ycTaHoBuBlwerocsa npouyecca npy D=jm cornacHo ypas-
HeHusim  (33) — (34) ¢ yyeTtom 3aBucmmocTu (5), paBHa

S J—
A L e L &5

HanoMHWM, 4YTO MPOAYKTUBHOCTb Bblpa)aeTcsa OTHOLUe-
HVEM KO/IM4YecTBa CUHTE3MPOBaHHOM 6MOMaccbl KO BpPeMEHU
npouecca. Torga Bpemsa o6opoTa MN-ro dhepmeHTaTopa 6yaer
paBHO

1 1 n-1 0

T =2 e N——
n én'n nl £ D

O6ujas CcpefHAA cTaluoHapHas MpoAyKTUBHOCTL 6GaTa-

pen £06L, MOXeT GbiTb OMpefesieHa CreAyloWUM  BbIpake-—

HVeMm;

J_ S0 ~ SN
&O06l, — N a T
=1
N N
roe T—Bpems o6opoTa Bced 6aTapeu, u
1 »=1len
0 .S N
X -1
D
1 n
wm
sO- s N
€061, (52)
2 D
f=1

OKOHOMUYECKUIA KO3IPPMUMEHT L, /18 6aTapen annapaTos
1To no M- BK/IUYMTESIBHO C YYETOM BblpaXeHus (44)
PaBeH
5,-5 n

To6uy, : (52)
om So
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Mpon3BogMTeibHOCTL 6aTapen amnnapaToB C y4eTOM Bbs
paxeHus (52) onpeaensieTcs Mo ypaBHEHUIO

06w, = VX XN m

Mopafgok pacyeTa 6GaTapeu anmnapaTos

1. BbINMCbIBalOT KOHCTaHTbI Mpouecca Ks\Kps; a.

2. 3a/al0TCA MCXOOHOMA KOHLEeHTpaumeli cy6cTpaTa SO.

3. OnpenensaloT 0OCTAaTOYHYHK KOHUEHTpauut cybcTpaTa B NepBoM an-
napaTe, COOTBETCTBYIOLLYIO MakKCMMyMy €ero npoAyKTUBHOCTW, MO ypas-
HeHuto (37) ¢ yyeTtom Si=Soct.

4. OnpegenaioT oNTUMaslbHble MapamMeTpbl pa6oTbl rosioBHoro arra-;
paTa:

koaphmuneHT pazbasneHns Di— no ypasHeHnuio (38);

CTaunoHapHyl NpoAyKTUBHOCTb Ji— Mo ypaBHeHUo (35);

KOHLeHTpaunio 6unomaccbl Xi — no ypasHeHuio (5);

3KOHOMUYECKUNTIA KO3(DPULLMEHT ) — MO ypaBHeHUW (44).

5. OnpeaensaioT ONTUMasibHble napaMeTpbl pa6oTbl BTOpPOro annapatali
6aTapeu:

0CTaTOUHYI KOHUEHTpauuio cy6ecTpaTa S2 no ucxogHoA ans BToporo !
anmnapaTa KOHUeHTpauuwn cy6cTpaTa Si npu KoahdpuumeHTe pasbaBieHUSA
D2=D 1 (npn Fp2=V pi)— no ypaBHeHunwo (49);

CTaLMOHapPHY0 NPOAYKTMBHOCTL §2— no ypasHeHuio (50);

KOHUeHTpauuto 6unomaccbl XIF— no ypasHeHuwo (5);

CYMMapHbIIA KO3hPULMEHT UCMONIb30BaHUS cy6cTpaTa (3IKOHOMUYECKUIA
KO3(hpUUMEHT) ANA MepBOro M BTOPOro annapaToB r)i,2— Mo ypaBHe-1
Huto (52);

CYyMMapHYl CTalMOoHapHyl MNpoAyKTUBHOCTb A1 MepBoro u BToporo!
annapaToB (§1,2)o6w, — rno ypaBHeHuwo (51).

6. Kaxablti nocnepyowmnii (M- annapaT 6aTapen paccHuTbiBaeTcs |
Mo TeMm e COOTHOLEHMSAM, YTO M BTOPOIA annapaT.

7. OnpepensAwT 4yMuc/io annapaToB B 6aTapee W3 YC/10BUA AOCTMKEHUS <
Be/INYMHbI OCTATOYHOIA KOHLeHTpauum cy6cTpaTa, nNpy KOTOPOMA ero fasib-1
Helillee YCBOEHWE MWKPOOPraHM3Mamm 3KOHOMWYECKU Helesiecoo6pasHo.!

§ 6. KWHETUKA POCTA MNUKPOOPITAHM3MOB WU
MOTPEB/NTEHNA CYBCTPATA B HEMNPEPbLIBHO
OENCTBYWEM AMMAPATE MOJ/IHOFO CMEWEHNA C -
PELUVWPKYNALWEN BUOMACCHI

MpooyKTMBHOCTbL HEMpPePbIBHO [AEMACTBYIOWEro annapaTta
MOJ/TIHOr0 CMeleHnA MOXeT ObITb CYLLeCTBEHHO YyBesinyeHa i
nyTemM Bo3BpaTa B amnmnapaT 4YacTu 0TO6MpaeMoia 13 Hero 6uo-|
MacCbl MMWKPOOPraHW3MOB, TaK KakK B 3TOM cny4yae 6Gonee;
nosiHo norpeb6niseTca cybecTpaT U Bo3pacTaeT I}

Cxema MOTOKOB Mpv BO3BpaTe B arnnapaTt 4yacTum oT6upae-1
MOIA M3 Hero 6momaccbl mpeacTasBsieHa Ha puc. 18. B anna- j
paT HenpepbiBHO MNOCTyNaeT MOTOK MuUTaTeNlbHOA cpeabl]

76



MCXOAHOIA KOHLeHTpaumein cybetpata SO LUnpkynayu-
e M notok wi(n+1) (rge Nn— KoappmMumMeHT BO3BpaTa)
KOHUeHTpauneii OGMOMAcCbl MWKPOOPraHM3MOB X U cyb6-
C nata 5 HEMpPepbIBHO BbIBOAUTCA W3 arnapaTa B cenapa-
Top B cemapaTope 3TOT MOTOK pasgesiseTcs Ha 2 noToka:
1A MOTOK YX C TMOHWKEHHOM KOHLUEHTpauneia 6uomacchl
N KOHUEHTpauueii cybcTpata 5 B KayecTBe MpoAyKTO-
BOr0 MOTOKa BbIBOAUTCA U3 CUCTEMbl; 2-44 NoToK Vvxti ¢ ro-
BblWEHHOM KOHLIEHTpauuetdi 6uomaccbl MUKPOOPraHU3MOoB
XBo3s U KOHLIEHTpaLMei cyb

cTpaTa S BO3BpaliaeTcs B Kr(n+t);x;S
annapar.

Mi3aMeHeHue KOHLeHTpa- L fy*omf'S
wm 6momaccbl B annapate \Cermparropy_Oiop
npoucxoguT B pesy/sbTaTe npofdykTa

Bo3BpaTa OuomMaccbl  CcO

2-M NOTOKOM M3 cenapaTo- |

pa, npupocTa 6Momacchbl

MMKpPOOPraHn3mMoB B an-

napate u oTt6opa 6Guomac-

Cbl C LMPKYIALUMOHHBLIM 0-

TOKOM. VI3MEHeHne KOH-

ueHTpaymm  cyb6becTpaTta B

annapaTte MpoucxoauT B

pesysibTate  MOCTYMJ/IEHUS

cy6CTpaTa ¢  MUTAaTesIbHOMA Puc. 18. Cxema maTepuasibHbIX MOTO-
~ KOB annapata roJIHOro cmMmeweHusa ¢

Cpe,EI,OI/I, yCBoeHMﬂ Cy6CT- peLI,VIpKyI'IﬂLI,I/IGF/'I 6uomacchl MUWKpoOoOp-

pata MWKPOOPraHW3MaMW,  raHW3MOB.

Bo3BpaTa Ccyb6cTpaTa co

2-M MOTOKOM M3 cenapaTo-

pa u oT6opa cybecTpaTa € LMPKYJIALMOHHBIM  MOTOKOM.

MpupocT 6MOMaccbl B HernpepbiBHO OEACTBYOLEM anna-
paTe MOJIHOFO0 CMELUEHUS C peuupKynsumetd 6uomacchbl onu-
CbIBaETCA CUCTEMOLA YpPaBHEHUIA:

dx  _ . .
A — Aatnxsoss' Di(n+ 1) X H4-[rx

I1TYT77T77.
Vn’*8B’b

ds r (53)
~ = SOD1—DI1(n+1) S+D&S—axoT16 z|x

P= f(9),
VWoNp — koshduumeHT paszbasneHns npu paboTe annapaTa
C peumpKynaumeii 6momaccbl MUKPOOPraHU3MOB, Y-1;
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r— KO3((ULUMEHT, paBHbIA OTHOWEHUID KOHLLeHTpauus
6unomaccbl B annapaTe K KOHLeHTpauuun 6Guomacc*
B BbIBOAMMOM W3 annapaTa MpoAYyKTOBOM MOTOKY

YpaBHeHus (53) MaTepuasibHoro 6asiaHca nocse npe.
o06pa3oBaHMIA ON19 YCTAHOBUBLUEroCA pexuma [alT CcooLl
HOWeHne MexXay KoajphuumeHToM pasbaB/eHUAs U Koap*
PULMEHTOM CKOPOCTU pocTa MUKPOOPraHWU3MOB:

£l= ru. (%)

M3 3TOro COOTHOWEHWUA credyeT, 4YTO CKOPOCTb pa3bas-
neHns Ana annapaTta C peuupkynsuvetd 6uomaccbl MUKPO-
OpraHM3MoB YyBesIMYMBaeTCA BO CTOJ/IbKO >Xe pa3, Bo
CKOJ/IbKO KOHUEeHTpaumsa 6uomaccbl B anmnapaTe rpeBbIaeT
KOHUeHTpaumio buomaccbl B NPOAYKTOBOM TMOTOKE CUCTEMbI.

C ydeTtom ypaBHeHUs (54) BblpaxeHWe A8 orpesesieHns
CTaLlMOHApPHOIA NpPOAYKTMBHOCTW annapata C peumpkyns-
ueh 6nomaccbl NMpUMeT Bup,

F=zax k= z"max”"ps —(s°~ s)
« (Ks+ S)(KPs+S0- S )e
Takum o06pa3om, B anmapaTe C peuupkysumeir 6uomac-
Cbl MWKPOOPraHW3MoOB MpU MPOYMX PaBHbIX YC/I0BMSAX MPO-
OYKTUBHOCTb B 2 pa3 6onble, yem B annapate 6e3 pe-
LMPKY ALK,

§ 7. KWHETUKA MOTPEBNIEHNA KNC/TOPOOA
MMNKPOOPITAHVN3IMAMMU

Bo Bcex npeabloywmx pasgesiax MpoAyKTUBHOCTb ar-
napaToB C y4eTOM peXxuma ux paboTbl onpegesiafiacb Kak
hyHKUMA  noTpebneHns MMKPOOPraHM3MOM  OCHOBHOFO
cybCcTpaTa, YUYUTbIB/10OCb TakKXe BJINSAHUE  TOPMO3ALWNX
pocT haKTOpoB.

He wMeHee BaxeH A8 XU3HeOEeATesIbHOCTU al3pobHbIX
OpraHM3mMoB KWC/I0poAd, MOABOAMMBIMA K K/IETKE BMecTe ¢
nuTaTesibHbIMM  BewecTBaMn. CTeneHb  HaCbIWEHHOCTU™
cpedbl KWUC/0POAOM M KUHETMKa ero rnorpebsieHns BO MHO-
romMm onpegensiT pocT M pa3BUTME a3pobHbIX OPraHM3MOB.

B 3aBucmmocTM OT BMAa MUKpoopraHmsma u wmcrnosb-|
3yemMoro mm cybcTtpata MNOTpebHOCTb B KWUC/I0POAE MOXET
6bITb pas3/IMuHOA. [ONA OKUC/eHWA YrrieBoAoB TpebyeTcs
3HaUMTesIbHO MeHblUe KWUC/Iopoda, Yem AN OKUC/eHUs
yrseBofopoAoB, MO3TOMY aspupylouwime wn nepemMelunsaro-"
ime YycTporMicTBa MpyM BblpalwiMBaHUM OA4HOr0 M TOF0 Xe
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nWia MMUKpoopraHmama Ha 3TUX [ABYX CyGCTpaTaX 6y,u,yT
pa3/IMYHbIMW.

06blUHO NOTPEOBHOCTb B KUcAoOpoae onpeaenser-

B KusorpaMmmax Kucsiopoga Ha 1 Kr CyXOﬁ 6romacchbl
MUKpoopraHmsma 3a 1 4 pocTa Ky/ibTypbl C yyeToM BuAaa
oKkucnsemMmoro cyb6crtpaTta. [na obecnedyeHUs MUKPOOPraHU3-
Ma Kucsiopogom B cpeany nogaeTcsa BO34yX, HO TaK KakK
Kucopoa, 06/1a4aeT  HU3KOA pacTBOPUMOCTbIO B Ky/IbTy-
nanbHoiA XXUAOKOCTU, BO3HUKaeT HeobXoAUMOCTb WHTEHCUB-
HOro nepemewwnBaHUA Ccpedbl C BO3AYyXOM C MomMouwibio pas-
JINYHbIX |‘|p|/|CI‘|OCO6J18HI/|I7I, yBe/inumBawwmnx nyTb rnepeme-
LeHna ny3blpbKa BO034yXa B cpeae M yMeHbllalwmx ero
pa3mMepbl.

OpHoBpeMeHHO ¢ obecnevyeHWem pacTyweld Ky/bTypbl KWUC/10pPOL0M
aspaums M nepemellMBaHMe cpefbl CMOCOGCTBYIOT YyAasleHUIO u3 cpeabl
o6pa3oBaBLUMXCA ra3006pa3HbIX MeTaboMTOB M nNydwemy ocBoboxpae-

HUWIO MOBEPXHOCTM K/IETKU OT BblAeNsAWmxes MNpoAyKToB obmeHa Be-
LWeCTB, a TaKXe TPaHCMopTy NUTATesIbHbIX BELLECTB K KJ/IETKE.

B KynbTypa/ibHOA XUAKOCTU HEMPEpPbIBHO MpPOTEKawnT 2

mpouecca: abcopbuma  KUC/0poAa >XUAKOCTbIO U MoTpe6-
JIeHVe  KWUCopoga MUKPO-

OpraHM3Mom. Cneposa- @
TesbHo, KOHLleHTpaumsa §T
Kucnopoga  GyaeT onpe-
0enATbCA  COOTHOLUEHMEM
cKopocTe i agcopbumm  un

t 00

norpe6aeHus.
KoHueHTpauus pacT-
BopeHHoro kwucnopoga C
B/IVSET Ha (uU3nonoruyec- -~
K/e CBODACTBA MUKpOOpFa- Punc. 19. 3aBV]CI/IMOCTE AbIXaTenbHoIA
aKTUBHOCTM fApoXokeid Aad oT KoH-

Hu3ma. TIpu  YBESIMYEHUW  |1eptpaumu pacTBOpPeHHOro KMCAOPO-
C B cpede CKOpOCTb MOT- pga CoOr.

pebneHns Kucnopoga rMo-
BbILLAETCA, 4YTO B CBOH
oyepedb NPMBOOUT K MOBBILLEHUIO CKOPOCTU PoCTa Ky/ibTypbl
1 06pa3oBaHUA MPoAYyKTa.

Ana Kax[oro suaa MMKpoopraHmMsma CyLecTByeT KpWu-
TnyeckKas KOHUEeHTpauma pacTBOPEHHOro KWUC/I0pO—
pa Cw (puc. 19). Ecnm  KOHUeHTpauma pacTBOPEHHOrO
Kucnopoga 6onbwe Ckp, TO AbIXaTesfibHas aKTUBHOCTb
Wpa) NponopuMoHasibHa OTHOCUTEsSIbHOA CKOPOCTU CUHTe3a
6uomaccbl (nocnegHAs onpegesseTca 3arnacom cybeTpaTa

O wpl
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B cpefle W He 3aBUCMT OT KOHLIEHTpauuu pacTBOPeHHOr
Kucsiopofa). EcAM  KOHUeHTpauusi pacTBOPEHHOro Kucn?
poga MeHblle CKp, TO AbIXaTeflbHas aKTUBHOCTb He C00?
BETCTBYET MOTPEOHOCTSIM Ky/bTypbl B Kucnopoge. B ato?
c/lydae OTHOCUTESIbHAs CKOpPOCTb CMHTe3a 6uMomMacchbl SIBIs.
eTca  (yHKUMEIA [ObIXaTeNlbHOMA aKTUBHOCTW, a U3MeHeHue
ObIXaTeNbHOM aKTVMBHOCTU ONpeAesnisieTcss 3aKOHOMEPHOCTbIO
N3MEHEHUS  KOHLUEHTpauuMu pacTBOPEHHOro Kwucropoga. |

3aBMCMMOCTb CKOpPOCTU  (EPMEHTATUBHOA peakuun Or
KOHLEHTpaumMm cyb6cTpaTa OMNUCbIBaeTcs ypaBHeHUEM Ma-
Xaanuca — MeHTeH:

C

X — ATamcﬁmaxe 4>_°C,

roe H'Ttax C ~——npegen CKOpPOCTU pocTa MUKpoopraHmsama npu 3Hauu-

Te/IbHOM YBeJIN4YeHUN KOHLLeHTpauuu Kucsiopoga, pacTso-
PEHHOr0 B Ky/bTYpasIbHOA XUAKOCTH, 4-1;
KTax ¢ — koHueHTpaumsa Kucsopoga, pacTBOPEHHOro B Ky/ibTy.

pa/IbHOMA XXMAKOCTWU, MpU KOTOPOIA yAesibHass CKOpOCTb
pocTa MwukpoopraHmamoB Uu=0,5(gTax ¢, Kr/m3.

KoahthnuymeHT cKopocTU pocTa MMUKpoopraHmima ocrat
eTcs MOCTOAHHbIM B LUVMPOKOM [uana3oHe W3MeHEHWUs KOH-
LeHTpaumm Kucnopoda, pacTBOPEHHOr0 B Ky /bTypaslbHOIA
xugkoctu (cm. puc. 19).

CKOpOCTb  AbIXaHUA  B60/IbLUMHCTBA  MWKPOOPraHM3mMoB
pe3ko MagaeT Mnpu coAepXaHUW pacTBOPEHHOro Kucopoaa
B cpege (0,0044-0,02) 103 m™Mosb/n. HopMasibHbIMU CcUHU-
TalTCA Takume YC/N0BMA aspauuu, Npu KOTOPbIX KOHLEH-
Tpauma pacTBOPEHHOro B cpefe Kucopoda He3HaunTeslbHO
npesBbILLAaeT KPUTUYECKYIO.

PacTBOpPpMMOCTbL KuUcnopopga 3aBUCUT OT Temre-
paTypbl KyJ/ibTYpasibHOIA >XWUAKOCTW, AaB/IeHUs, KOMIMYecTBa
6uMomaccbl, MJIOTHOCTW, BA3KOCTW, cocTaBa M pH nuTatesib-
HOLA cpefbl, HanumMs rMeHoracuTesieid, WHTEHCUBHOCTU e-
pemMellnBaHnsA, MPOAO/IKNTESIBHOCTU KOHTAKTa Ny3blpbKOB
BO3AlyXa C XWAKOCTbIO, AMCMEPCHOCTW rasa v T. A4

KonunyectBo kucsopoga (M), abcopbupyroLieecs Xuakoia
cpenoin B eAVHULYY BpeMeHu (Kr/4), 6yaeT paBHO

M= $XF (Ci-C),

raoe PX — koappuumeHT Macconepepaunm B XKUAKOUA dasze, M/y;
F — BenuumHa cymmapHoiA nosepxHocTu pasgena ¢as, M2
C1l — KoHUeHTpauuMs pacTBOPEHHOro Kucsopoda Y  nosepxHoCTU
pasgena a3, Kr/m3;
C — KoHueHTpauus pacTBOPEHHOro KWC/0poAa B XUAKOMA ase,’
Kr/m3.
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Benununuel F un Ci 06bIMHO HEWU3BECTHbI. PauuoHasibHO
BECTM TMOHATUE O06BLEMHOrN0 KO3(hPULIMEHTA MaccooThaun

g =QP»t, rle Q — yaenbHaa MexXda3oBas MNOBEPXHOCTb,
P°/MB YunTbiBas, 4TO C Xopowum npubnmwkeHuem Ci= Cp,

MO>XHO 3anumcaTb
M= pPc(Cp— C)wp,

— paBHOBEeCHasi KOHLeHTpauus Kucropoda B O KUAKOWA dhase,
ra COOTBETCTBYWOLWAs onpeaesieHHOMY MapuunasibHOMY [AaB/IeHUIO
Kucnopoga B rasoo6pasHoii ¢ase, Kr/m3

YpaBHeHUe MaTepuasibHOro 6asaHca c y4yeTom noTpebrie-
HUA  Kucsiopoga MUWKPoOpraHuimMamu 3anuiieTca  cfeayto-
LM o6pa3om:

Vwdc = Pc (CP— C) vpdx— x bvpdx,

roe VpdC — n3meHeHne KonuyecTBa pacTBOPEHHOr0 Kuc/iopogda
B annapaTe 3a Bpems dX, Kr;
pc (Cp—C) yp dX — KonmMuecTBO Kucnopoaa, afcopbuposaHHoe nuUTaTeslb-

HOA XWAKOMA cpefoih 3a Bpemsa dX, Kr;

Pc — 06bEMHbIVI KO3IpHULMEHT MaccooThauun, T. €. KoMu-
4yecTBO Kucnopoaa, AuddyHanpyemoe 3a 1 4 yepes
yaenbHyto (0THECEHHYK K eAuHuUe o06bema) Mex-
(hasHyl0 MOBEPXHOCTb MpW PasHOCTU pPaBHOBECHOM
N TeKylleid KOHLUeHTpauuiA kKucrsiopoga, paBHOM eau-
HUue, 4-1;

XbvpdXx — konuuecTBo Kucnopoga, noTpebrieHHoe 3a Bpems dX
MMWKpPOOpPraHn3Mamm, Kr;

X — KOHUeHTpauuna 6uomaccbl, Kr/m3;

b— pbixaTenbHas akTUBHOCTL WK yaenbHas CKOPOCTb
norpebneHns kucnopoaa eauHuUeii Maccbl MUKpPO-
opraHuamoB 3a Bpemsi dX, u-1.

MoxHo npuHATL Cp= Cpo, roe Cpo— paBHOBecHas KOH-
LeHTpauusa, COOTBETCTBYlOLWAsas NapunasibHOMYy AaBfieHUIo
Kucaopoga B rnogaBaeMoOM Ha aspauuio BO3AyXe.

Mpn  KyNbTMBMpPOBaHUM  a3pobHbIX MUKPOOPraHM3IMOB
Heo6XxoAMMO 3HaTb BpeMsA MNPaKTUYecKoro [A0CTUMXeHUs
paBHOBECHOIA  Ha4a/IbHOMA KOHLUEHTpauunM pacTBOPEHHOrO
kucnopoga CpO. OHO 3aBUCUT OT BeJSIMUMHbLI KO3hPULuUMeHTa
MaccooTAaum & W faxe B HEMHTEHCMBHO a’spupyembiX arl-
napatax cocTaBfiieT He 6osiee 5 MuH (nocne Havana aa-
paumnn). CneposaTesibHO, Ha MPakKTUKE MOXHO CYUTaTb, YTO
KynbTypanbHas XWAOKOCTb Bcerga A0CTaTo4HO HacblileHa
KMCMI0poAoM, TakK KakK MWUKPoOO6Mosiorudyeckme rnpotieccbl
wiyt MeasIeHHO N UHTepBasl BPEMEHW 5 MUH He3HaduTesieH
Mo cpaBHEHWIO C MPOAOC/DKNTENBbHOCTLIO MUKpobuosormnyec-
KOIro npotecca.
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MuHMManbHOe 3HadeHune KoapdpuumeHTa  maccooTga4vum!
(Pc)min, KOTOpoe [O0/DKHO OblTb 06ecneyeH0 KOHCTpyKuueiil
M pexxumom paboTbl annapaTa, OMNpeAesiieTcsa 3aBUCUMO-
CTblO

b
(Po)Tn=~7 * K

roe O — pasHOCTb paBHOBECHOU M paboyeid KOHLeHTpauuiA Kucsopoga B
Ky/NbTypasibHOMA XUAKOCTU, BblpaXeHHasa B [0/1X pPaBHOBECHOUA
KOHLIeHTpaumu;

XK— KOHUeHTpauus 6uomaccbl Ha BbiXoAe W3 annaparta.

BenuuuHa [, ¢ o4HOUA CTOPOHbI, OMpefesisieTcs KOHCT-

pyKumein annapaTta, C  Opyroii — (QU3NKO-XMMUYECKMMU
CBOMCTBaMM Ky/bTYPa/ibHOM >XUAKOCTU. YT06bI nosiHee wuc-
MoNb30BasICA  KWUC/I0PO4, W3MEHEHUIO NoAJ1eXaT KOHCTPYK-
TVBHbIE 3/1IEMEHTbI arnnapaToB (MX reomeTpuyeckme (opMbl
N pasmepbl, MOLLHOCTb 3/IeKTpoABuUraTens MeLwasaku, Tvn
MeLlasikKn, KOHCTPYKUMSA 6ap60TaXHbIX YCTPOMACTB M T.M.).

BennunHy koaduumeHTa MaccooTgaym B annapaTe
MOXHO MEHSITb, U3MEHSAA 4acTOTy BpalleHUs Mewwa ik W
Be/IMUMHY pacxoja aspupylowero Bo3gyxa. Ha npakTuke
BTOPOLA Croco6 He Hallesl NpUMEeHeHWsi, TaK KakK Koajdu-
UMeHT MaccooThauu npyv WM3MEeHEeHMWM pacxofa aspupytolle-
ro BO34yXa MEHSEeTCA He3HauyuTesibHO, W, Kpome TOoro, rpu
YBE/IMYEHUM KONMMYECTBa BO34yXa Pe3Ko MOoBbIWaeTcsa Cho-
CO6HOCTb K NeHoobpa3oBaHUIoO.

Ana onpegeneHns oNTUMasibHbIX YC/I0BUMIA a3pupoBaHuUs
Ky/ibTypbl MepBOHayasibHO YCTaHaB/IMBAOTCA Macco0OMeH-
Hble XapaKTepuCTUKW arnnapata 1 3KCcnepMMeHTasIbHO 060-
CHOBbIBAOTCA Hanbosiee 3IKOHOMWYECKN U TEXHOSIOFMYECKN
BbIFr04HblE PEXUMbI BblpaluBaHUS.



YacTtb |l

TEXHONMOIMNA BEJIKOBBIX TMPEMAPATOB

OcHOBHOe KO/INYeCTBO 6enKoBbIX MpenapaToB MWKpPO6-
HOFO MPOUCXOXAEHUS TMPOU3BOAUTCA B BUAE MUKPOGHbIX
Macc, MosiydaemblX MyTeM BblpaliMBaHUSA MWUKPOOPraHus-
MOB Ha CamMOM pa3Ho06pa3HOM Cblpbe, cogepXalwem Wuc-
TOYHVKW yrriepoga v Apyrve OUOreHHble 3/1IEMEHTbI.

HesaBucMmMo 0T BMAa WCMAOSIb3YEMOr0 CbIpbSi TEXHOJSI0rn-
YECKMIA Mpouecc MpoM3BOACTBA MUKPOOHbIX 6esIKoBbIX Mpe-
rnapatoB COCTOMT W3 CNeAyLWMX OCHOBHbIX CTaauiA:
noAroToBka CblpbS U MNPUIOTOB/IEHME MUTaTesIbHbIX Cpeq,
L/17 BblpalWMBaHNsA MUWUKPOOPraHM3MOB;  KyJIbTUBMpOBaHUE
MWKPOOPraHU3moB; BblAesfieHne 6uMomaccbl npogyueHTa W3
Ky/IbTYpa/IbHOA  XXMAKOCTW;  MJ1a3Mo/IM3  K/eTOK; CyLllKa
6uomaccbl; (hacoBka WM ynakoBKa roTOBOro rpernaparta.

Hanbonblwve pasnnuma B TEXHOOMMU MUKPOGHbLIX 6en-
KOBbIX MpenapaToB WMMeT MeCcTO Ha MepBoiA CTagum Tex-
HO/IOrMYeCcKoro rnpowecca — Npu MNoAroToBKe CbipbA K rMo-
cneaylowemy  BblpalMBaHMIO  MUKpoopraHuamos. OcTanb-
Hbe MATb CTaAVIA MOYTM He pas/myarTcea ana Aboro smaa
nepepabaTbiBaemMoro cbipbs. [MoaTomMy wuesiecoobpa3Ho pac-
CMOTPETb MPUHUWNWANIbHYIO TEXHOJSIOrMYECKY CXemMy ro-
NydeHUss MUKPOBOHbLIX Macc, a 3aTtem 6osiee nogpobHO U 06-
CTOATENIbHO OCTAHOBUTbLCA Ha TEXHO/10rMYecKux ocobeHHocC-
TAX NOAFOTOBKM  NUTATESIbHbIX  Cpes,  Ha  pas/INyHOM

MNCXOOHOM Cblpb€ U BblpawnBaHNA Ha HUX MUMKPOOPraHms-
MOB.

Mnasa 1L NPUHUUWUTMMNANBbHAA
TexHonornueckaa CXEMA MNMONYYEHWNA
MUKPOGHBLIX 6eNTKOBbLIX NMpenapaTos

Mpouecc MoslydeHUss MUKPOGHbLIX 6GEesIKOBLIX rpernapaTos

LlaraeTca W3 HECKOMILKUX CTaAuiA, Kaxaas W3 KOTopbIX
coCTOMT M3 psiga onepaumii  (cxema 1). PaccmoTpum  oc-



Cxema 1 OCHOBHble CTaguu Mpouecca MPOM3BOACTBA MUKPOGHbLIX

6e/1KOoBbIX MpenapaToB

Map
Bo3ayx

KucnoTbl, wenoun v apyrue
XUMWUYECKME areHTbl

Bo3ayx
Map

MnTaTenbHble BelwecTBa

YucTasi Ky/nbTypa NpoAyLLeH-
Ta

Bopa
Map

Bo3gyx

Bopa

Map

HarpeTblii BO34yX
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Cblpbe

MoapaboTka cbipbA  (U3Mesbye-
HVe, Tungponuns, ocBoboXAaeHue
0T TOKCMYECKMX BelecTB u T.A4.)

MpuroTtoBrieHne nuTaTesibHoA
cpefbl
KynbTuBupoBaHue MWKpoOpra-
HU3Ma

*

OTgeneHve 6uomMaccbl MpoAyLLeH-
Ta OT XWAKOM (ha3bl 1 ee Mpo-
MbIBKa

KoHLeHTpupoBaHue 6uomaccbl S
Mnsaamosin3 K/eToK

BbicylnBaHNE MUKPOGHOIA MacTbl
[0 B/IAXHOCTN 8—10%

dacoBka M YynakKoBKa roToBOro
npenapaTta

[FOTOBbIA MUKPOGHbLILA 6ENKOBbI
npenapat

ble cTagnm nonyyeHUss MUKpPOGHbIX 6e/IKOBbIX Mperna-
caMoM 06LieM BuAe, HauMHasi C XapaKTepUcTUKMU
natob 1 w ul p P

NCXoaHO™ cbipbA.

CbIPbE
81

Ona  BblpallMBaHUS MUKPOOPraHM3MOB MOFYT WCMOSb-
oBaTbCA pa3/IMdHble BUAbl CbIpbsi: O0TX0Abl APEBECHOI0
N CeSIbCKOX03AIACTBEHHON0 PacTHTESMBLIOIO ChIpbs, CY/b(OUT-
HbE LLUEJIOKM, XUAKUE W Fa3o06pa3Hble YrjeBoopoabl, Me-
TWI0BLIFA U 3TWIOBLIA CNNPTBI, 0TX0Abl MPOU3BOACTB MuLLe-
BOIA MPOMBbILL/IEHHOCTY U T. [,

Pa3/IMuHbIZI COCTAB CbIpbsl, HEOAWHAKOBbIE KOJIHYECTBEH—
HbEe W KauyecTBEHHble XapaKTEPUCTUKM WUCTOUHUKOB Yriie-
poda, a3oTa M ApYrvux HeoGXoAVMbIX AN KU3HedesTeslb-
HOCTM MWKPOOPraHU3MOB COeAWHEHUIA He MO03BOMIAT ro-
NlydaTb OAHO W TO Xe KO/IMYecTBO 6GuomMacchbl K3 eguHULbI
nepepabaTbiBaeMOro Cbipbs, 4YTO BUAHO W3 ToOKazaTesneiA,
MpYBeAEHHbIX HUXeE.

Bbixon 6uomacchbl

MUWKpOOpraHuama
Bua, cbpbst 13 1 Kr abcosloTHO
CyX0ro cCblpbs, Kr
OTxoAbl  ApeBecHoro N Ce/IbCKOX03AACTBEHHOr0 0,18—0,22
ChIpbsi
CynbpUTHbIE LLEeN0KN 0,01—0,02
K-TapapuHbl 0,80— 1,00
la3oo6pasHble yraesoAopoabl 0,80— 1,00
MeTunoBbIA cnupT 0,40—0,45
STWIoBLILA cnupT 0,45-0,50
CBEK/10BUYHasi Menacca 0,22-0,26
Moso4yHas cbiBOpPoTKa 0,02—0,03
MpumeyaHue. TIPOMbIWIIEHHOFO0 KY/IbTUBUPOBaHUSI MWKpoOOpra-

HU3MOB Ha MNPUPOAHOM rase, METWUI0BOM M 3TU/I0BOM CNMpTax B Ha-
cTosilee BpeMsi HeT. Lindpbl npvBefeHbl pacyeTHbIE.

[peBecHoe cCbipbe MNpeacTaBAseT Co60iA  MHOro/eTHUE
pacTuUTeslbHble TKaHW,  cofepyXawue Lesisiosiosy, JSIUMHYH,
MEHTO3aHbl, FEMWULLEN/IOMN03bI U HEKOTOPblEe Apyrve Belle-
CTea, o6pasylouline KIETOYHLIA MaTpPUKC B pacTUTEsSIbHOM
TKaHW. B 3TomM Buae cCbipbS WUCTOYHWMKOM yrriepoga QAons
MWKPOOPraHU3MoB MOryT 6bITb FeKco3bl, MEeHTO3bl, OpraHu-
Yyeckue KucsoTbl. B ¢cB060AHOM COCTOSAHWW, AOCTYMHOM 4SS
YcBanBaHUA MWKPOOpraHM3mMamm, OHW B Cbipbe MpaKTuyec-
K/ OTCYTCTBYIOT, M03TOMY €ro rnogBeprawT npeaBapuTesib-—
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HOUAi 06paGoTKe: M3Menb4yalT W FMApoSu3ylT, MApu 3TOM
rnosincaxapubl ApeBecUHbl MpU BbICOKUX TeMrepaTypax B
MPUCYTCTBUM  KUC/IOT WM  LLESoYeid repexoadaT B HU3KO-'
MOJIEKY/ISipHbIE coeMHeHUsi. CogfepXaHue mnosincaxapuios
n pegyuupylowmnx Bewects (PB) npu rugposivze pasniunu-
HbIX MOPOJ ApeBecuHbl U Kopbl MpuBeAeHoO B Tabn. 5. 4

Ta6bnnuya 4

CopepxaHue PB, % CopgepxaHue nosH-1
caxapunpaos, %
Mopopa
nerkorvfii- tpypauorag,.
obuiee neHTo3 rekcos ponusye-  ponmsye-1
MbIX MbIX
AdpeBecuHa
Enb 66-72 5-6 63-66 16— 17 40-49
CocHa 62-73 5-6 62— 66 16— 19 40—48
JincTBeHHMUa 69— 73 8—9 51—54 21—28 37-41 |
Bepesa 69— 73 24-25 44— 45 25-28 3G-40
OcuHa 70—71 18— 19 50-51 20— 21 40-44 1
ny6 64— 70 18— 19 44— 49 20— 21 37-42 |
Kopa
OcunHa 56-57 15— 17 35—37 30—32 19-20
ny6 32—34 4—5 24—25 13— 14 16— 17 ?

Bepesa (6e3 Gepe- 36—38 16-18 19—20 18— 20 16— 18 i
CThl)

MoMMMO 0TX0A0B AepeBoobpabaTbiBalOWE  MPOMbILL-
NIEHHOCTW  UCTOYHMKOM  LLeJ1/110/1030COAEPXKALLENO  CbIpbsi
ABMSAOTCA pa3Hoo6pasHble 0TX0Abl PacTUTENIbHONO ceslb-
CKOXO03IACTBEHHOIO CbIpbf: XJ10MKOBasi LWlesyxa, KyKypys3-
Has Ko4depbDKKa, MOACOMHeYHas Jsy3ra, pucoBas LUenyxa,
co/loMa, a TaKXe HeKoTopble pacTeHus (Kambiw, CcTebm
x/10n4YaTHUKa, rysa-naid u ap.).

XnonkoBasa LWwenyxa npeacTaBniseT coboid TBepayt 060-
JI04KY CEMSH XJIOMYaTHUKA, MOKPbITY KOPOTKMMW BOJIOK-
HaMmn xnonka. OHa SBMSETCA 0TX0A0M XJIONMKOOYUCTUTE b-
HbIX N Macs1060MMHbIX 3aBOA0B.

XUMUWYECKUIA CcOCTaB  XJIOMKOBOMA  LWIelyXu 3aBUCUT OT
copTa XxslonyaTHMKa. O6GbIYHO OHa COAEPXUT L1003y
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.»C_48%), snurHnH (20— 31%) w©n neHTO3aHblI (21 —
L ¢ \ MakcumanbHbIiA Bbixog PB npu ruaponnse xson-

nH wenyxm-— 65—67%, B TOM uyucne neHTto3 22— 23
«rekco3 37-39%.

Ana 6osiee Mo/IHOro WMCMNoOMb30BaHUA  MoJsincaxapuos
Ha TMAPOSIN3HBLIX 3aBofax XJ/0MKOBYH LWenyxy nepepaba-
TbIBAOT M0 KOMIMJIEKCHOIA CXeMe, WCMOSib3ys MeHTo3bl A1
nponsBoAcTBa KCUIMTaHa, a reKcosbl — A1  BbIpaboTKM
apoxokei. KonmyecTBO XJ/10MKOBOMA  Lenyxu, nepepabaTbl-
BaEMOM Ha ruaposin3HbiX 3aBogax, B 060WeM CbIpbeBOM
6anaHce MMEET He3HauMTeSIbHbIA YAe/bHbIA BeC.

KyKkypy3Haa KouepbiXKa, T. €. CTepXeHb, OCTaBLUMIACS
rnocsie oTAeNeHNA KYKYPY3HbIX 3epeH OT MNo4YaTKoB (BbIX0[,
KOUepbbKKU cocTaBnsaeT 25— 35% 0T Maccbl Mo4YaTKOB),
cogepxnTt 40 39% nerkorngponmsyemblx v o 37% Tpya-
HormaposnsyembiX nonucaxapnaos. B cocTaBe sierkorua-
poninlyemMblxX nosinmcaxapmaos 32% COCTaBMAKT TeHTO3a-
Hbl, B cOCTaBe TpyAHOrmaponnsyemblx — 28,6% Uenosio-
3bL O6wWMiA Bbixod PB npu rupposvse coctaBnset 79 —
83%, B TOM u4ucne neHTo3 35— 39 m rekcos 41— 43%.
KyKypy3Has Ko4yepbDKKa WCMOo/Ib3yeTcss B KavecTBe Tex-
HOJTIOFMYECKOro CbIpbs AN MOJTyYEeHUS KOPMOBbIX A POX-
MEM Ha rmaposin3HblX 3aBofax.

MopacosiHeyHas nysra gBfifeTCA 0TXO040M TMPOU3BOACTBA
Mac/ia U3 CeMdaH MoACO/IHeYHUKa. BbIxon, ee cocTaBnseT
okonno 50% oT Maccbl nepepabaTbiBaeMbiX ceMsaH. [Moa-
Co/lHeYHasdA  iy3ra  cogepXxut 19—22%  nerkornaposiv-
3yemMbiX W A0 25% TpyaHoOrugposiulyemblx —rnosincaxa-
puooB. o6wmia Bbixog PB 46—56%, B TOM u4ucsie MeH-
T03 20 MU rekco3 28%. OTO Cbipbe He 04YeHb Mepcnek-
TVBHO, TaK KaK 00beMbl €ero HeBe/IMKU U XMMWUYECKNIA
cocTaB MeHee 6/1aronpusaTeH MO CpaBHEHUIO C APYTVMMU BU-
fAamMun cbipbA.

PucoBasa wwesnyxa, TakKxe WCNosib3yemMasd B KayecTBe
Cbipbfl A1 TUAPOSIN3HOr0 MpoM3BOACTBA, CoAepXuT 18%
nerkorngponusyembix n 29% TpyaHorngposimsyembiX Mo-
nuncaxapnaoB. O6wmia Bbixog PB 50 — 56%. PucoBasa Lwe-
Jlyxa coxpaHseT Xopowyk ¢GUAbTPYIOLWY CMoCO6HOCTL B
TeyeHVe BCero npouecca ee o06paboTku, yTo obecnevmBaeT
BbICOKNIA BbIX04 ruaponmsara.

>y3a-MalA  (cTe6nn  xJionyaTHMKa, Mpou3pacTallwero B
KazaxcTaHe u CpegHeid A3nn) MOXET, TaK Xe KaK Kamblill
M COSIOMa, CNYXWUTb CbIpbeM ANA FMAPOSIN3HOINO MpPon3Bo/-
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CTBa B MECTHbIX ycnoBusax. O6wuia Bbixogq PB npum rugpo*
nn3e rysa-nas cocrtaesifeT 65%.

Xopowmnm, HO, K COXaJleHUo, 04YeHb HeboNbluM U pac.
CPefl0TOYEHHbLIM MWCTOYHUKOM YCBOSIEMbIX Yr/1€BOA0OB ABASA-
I0TCA 0TX0o4bl MMWBOBApeHHOro rnpoussoAcTBa (NuBHaa Ap/
6MHa ” co/M0A0Bble POCTKM), a TakXe 0TX0o4bl MoApaboTKm
HECOJIOXKEHOro AYMeHsd. [OnNns nosiyvyeHus KOPMOBbIX [poXK-—
XelA 3TO Cbipbe COOTBETCTBYHOLWMM 06pasom ruaposimsyloT
U BBOOAT B cpefy B cooTHoweHum 8 :0,2 :0,05 (apobuHa e
POCTKM : 0TX0Abl AYMEHS).

CblpbeM O/19 MPOU3BOACTBA KOPMOBbIX LPOXOKEIA MOXeT
CNYXWTb BEPXOBOIA ManopasnoKmeLLniaca Topd. Xumunuyec-
KNA cocTaB Topa BO MHOMOM MOBTOPSET XMMUYECKWIA
coCTaB pacTeHWIA, M3 KOTOpbIX OH o06pasoBasica, MpUYeEM
YyeM MeHblUe CTeneHb pas/iokKeHua Topda, Tem 6osibLUe
ero cocrtaB nNpubnmxkaeTca K COCTaBY  pacTUTEsIbHOro
CbIpbA.

BepxoBoiA Top cO CTemeHb pas3siokeHusa 15— 20%
cogepXnTt 25—-27% serkorngposinyembix n 9 — 13%
TpygHornaposinyembix nonwucaxapungos, 0,7 — 4,0% asoT-
cogepXawmnx CoedMHEHUIA, OCHOBHAs 4acTb KOTOPbIX BXO-
ONT B COCTaB FYMWHOBbIX BewecTs, 7— 10% aMWHOKUCNOT.

K oTxofam KapTodesiekpaxmasibHOro npon3BoAcCTBa, fB-
nawwmmmncsa  cybcTpatom AN8 BblpalwMBaHMA MUKpoopra-
HU3MOB, OTHOCATCH KJ/IETOYHbLIA COK KapTodesis, MpoMbiB-
Hble BOAbI Mocsie FUApPoOCMbIBA Kpaxmasia W COKOBble BOAbl
(KNETOUHBIMA COK KapTodernis, pasbaBrieHHbIA Bogoii). 1

KneTouHbliA cOK KapTodensa coaepXknT 3% Ccyxux Be-
wecte (CB), Bbixog PB coctaBnfet 87% OT Mmaccbl Kap-
Todens. BonbWIMHCTBO 3aBoA0B paboTalT 6e3 BbloeseHns
KJ1IeTOYHOr 0 coka.

lMNpomMbIBHbIE BOALI MOC/IE TUAPOCMBbIBA Kpaxmasa cofep-
xat po 0,16% kKpaxmasa, KO/IMYECTBO WX COCTaB/IeT
170 — 270% oT Maccbl nepepabaTbiBaemMoro kpaxmana. |

CokoBble Boabl cogepxaT 0,6— 1,0% CcyxuxX BeLEeCTB.
B cocTtaB cyxux BewecTtB BXogaT (B %): 6enkn— 28,
as30TUCTble HebenkoBble BelwecTBa—-22, yrnesoabl — 38,
MUHepasibHble BewecTBa — 12. 3TWX BOA4 Ha npegnpuvs-
TUAX HaKanamBaeTcAa 0Koso 600% K Macce nepepabaTbl-
BaemMoro kaprtodersis.

KoHueHTpauma nonucaxapuaos B 3TUX BuAax cy6eTpa-
TOoB (Kpaxmana, K/ieTyaTKu) KpaiiHe Hu3Ka, MosTomy npeg-
BapuUTeNbHBIA  TNAPOSIN3  UX 3IKOHOMWYECKM HeomnpaBAaH.
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Ma npoussBoacTBa 6e/ika Ha 3TOM BUAE CbIpbS WUCMOSIb3Y-
TCA Ky/bTypbl MWKPOOPraHM3mMoB, 06/1a4arlme CUSibHbIM
ANOSTINTUYECKUM  KOMMJIEKCOM  (DEPMEHTOB, CMOCOGHbIE
MaCv Ha nonwucaxapupgax n yceamBaTb UX.

P Cy6cTpaTom [AJ1 BblpalMBaHNUA MWKPOOPraHM3mMoB, Mpo-
6upyrwmnx 6enoK, MOryT C/AyXWUTb 0TXo4bl NULLEBOIA
MPOMBbILL/IEHHOCTHN, He Tpebylowme creunasibHbIX MeTOA0B
o06paboTkmM. ITU BUAbl O0TX0A0B cCOAeEpPXAaT WCTOYHUKU Yr-
YeBOZOB, HerocpeACcTBEHHO YCBauMBaeMble MWKPOOPraHW3-
Mamu. K Takvm oTxofam npexpae BCero OTHOCATCA Mesac-
ca. nocnepgpoxokesada 6Gapga COMPTOBbIX 3aBOA0B, MOJI0Y-
Has CbIBOPOTKa.

CBek/0BMYHAA Mesiacca— O0TX0[ Mpou3BoACTBa caxapa
M3 CBEK/bl, 6oraTta opraHU4eCKUMU W MWUHEpasIbHbIMU Be-
wecTsaMmn, HeEOBXOAUMBIMW ON19 PasBUTUA MUKPOOPraHu3-
moB. OHa cogepxunt 45— 60% caxaposbl, 0,25— 2,0%
MHBepTHoro caxapa, 0,2—3,0% papnHo3bl. Kpome TOro,
B Mesflacce coAepXXaTcs amMWHOKUC/IO0TbI, OpraHn4eckmne Kuc-
S0Tbl 1 UX conn, 6eTanH, MWHepasibHble COeAUHEHUSA, MU-
KPO3/IEMEHTbI, a TakKXXe HeKOoTopble BUTaMUHbL. OAHaKo
017 MpoM3BOACTBa KOPMOBbLIX OPOXOKEIA caxapHas mMesacca
ncnonb3yeTca KpaiAHe peako, Tak KaK OHa fAB/seTca cpaB-
HUTE/IbHO A0POrnmM N AeUUNTHBIM CbIpbeM.

MenaccHan 6appga fABMsSeTCA 0TX040M MeslacCHO-CrmMpTo-—
BOrO Mpou3BoAcTBa. XMMUYeCcKMiA cocTaB Gapabl  3a-
BMCUT OT COCTaBa WCXOAHOM Menaccbl U KonebsieTca B LWK-
pokmx npegenax. Mo cBoeMy XUMWUYECKOMY U BUTaMMHHO-
My coCTaBy MesiaccHaa 6Gapaa SABASETCA MOSIHOUEHHbIM
CblpbeM AS19 MPOM3BOACTBa KOPMOBbIX [OPOXOKeiA, He Tpe-
oyowmm [06aBOK pPoCTOBbIX BewecTB. CyxXux BewlecTB B
HaTypasibHOIA Gapae cogepkuTca 8 — 12%, B yrnapeHHoIA
6apae — 53,0%.

3epHo-KapToesnibHasA 6apga — 0TXo4, CAMPTOBOro MPOn3-
BogcTBa. Copep)aHue pacTBOPUMBIX CYXMX BELLECTB B
3epHo-KapToesibHoOA bGapAae 06bIYHO cocTaBfisieT oT 2,5 Ao
3.0%, B Tom uwucne 0,2— 0,5% peoyumpyrowmnx BELLECTB,
VIMEIOTCA UCTOYHUKN a30Ta N MUKPO3/IEMEHTHI.

bappa aueToHO-6YTWN0BOr0 MpPoM3BOACTBa COAEPXKUT A0
U’ 1,0% pegyuupyowmx BeLwecTB, a30oTUCTble BeLwecT-
Ba> MuHepasibHble COIM U CTUMYNATOPblI pocTa. B aTom
Bule cbipbs npucyTcTBYET HebonblUoe KOSIMYecTBo 6yTa-
Ha (go 0,07— 0,30 r/n), 4uTo BbI3bIBAET HEOO6XO0AMMOCTb
JanTtaumm K HeMy MWKPOOPraHWU3MOB.
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MonoyHas cbIBOpPOTKa B Moc/iegHue rogbl BCe yalie pac.
cMaTpmBaeTCa KakK Cblpbe A1 MNoNyYeHUss oboraieHHble
6e/1IKOM  MUKpPOOHBbIX Macc. CbIBOPOTKM MOryT ObITb pas.
JINYHBbI MO coCTaBy B 3aBUCMMOCTWU OT TexHonorum [epepsa
60TKN LEeNIbHOro WM 06e3)XMPeHHOro MoJsioka. MosiouHble
CbIBOPOTKM 04YeHb GoraTbl pas/IMYHbIMU BUOSTOMTNYECKN aKTUB-
HbIMWU COegMHEHUAMU, OHWU cogep)xaT B cpegHem 70—80%'
NakTo3bl, 7— 15— 6efikoBbIX BeLLecTB, 2— 8 — Xwupa, 8—
10% MuHepasibHbIX coneii. Kpome ToOro, MOJIOYHbIE CbIBO-
POTKM MMEIOT B CBOEM COCTaBe 3HAYNTESIbHOE KOSIMYECTBO
BUTaMMHOB, FOPMOHOB, OPraHNYecKnxX KUCM0T, MUKPO— U YNbT-
pPaMNKPO3SIEMEHTbI.

Ana npomsBoacTBa 60oraTbiX 6e/IKOM MWUKPOOHBLIX Macc
M NunNuaos B KayvecTBe MWCTOYHWMKA Yyrsiepoga MoryT 6bimb
MCMO0/Ib30BaHbl MNPOAYKTbl HedTenepepabaTbiBaloWeiA Mpo-
MbILLIEHHOCTY, Hanpumep «-napapuHbl. Kpome Toro, ¢
NMOMOLbI0O MWKPOOPraHM3MOB MOXHO, MUHYS TpaguuMoH-
Hble crnocobbl BblaeneHna H-napauUHOB W3 TOMJMBa, OCY-
WecTBUTL AenapadnHmnsaunio HedpTenpoAykToB. [Ona 3To-
ro onpegesieHHble MWKPOOPraHM3Mbl, noTpebnsawwmne B
npouecce >XM3HeOeATE/IbHOCTW  NapauHbl, BblpawmnBalwT
HenocpeAcTBEHHO Ha AaHHOM HedTenpoaykTe. B aTom cny-
Yyae OfHOBPEMEHHO TMO/y4alOT BbICOKOKAYeCTBEHHOE TOr-
JINBO U MUKPOGHbIA 6GesioK.

Hanb6osee nepcneKTUBHbLIM CbIpbeM A1 MWUKPOGUOIOrun-
YECKOIA MPOMBbILLIEHHOCTU SIBASAIOTCA >XUAKME H-MapauHbl
C 4YMUC/OM YrnepoaHbIX aTomMoB oT 10 o 20 M TemnepaTy-
poti 3acTbiBaHMA oT — 10 go +30° C. 3TOT BUA CbIpbs
rno3BonsieT MNoAyYaTb BbIX0A Apoxoketd 100% wn 6osiee K
mMacce noTpebsieHHbIX YrnesoAopofoB. Hanbosiee KpyrnHbIM
UCTOYHMKOM H-MapaMHOB ABJSIAIOTCA BbICOKO- W cpefHena-
paMHNCTble HedTwN.

ANns  MWKPOGMOMOrMYECKOIA MNPOMbILIIEHHOCTU  6O/bLLOIA
MHTepec NpeacTaB/iAT rasoobpasHble YrsesofopoAbl: Me-
TaH, 9TaH, 6yTaH, nponaH. Becbma nepcrneKTUBHbLIM WUCTOY-
HUKOM YyrnepoAa S$B/Se€TCA NPUPOAHBIMA Fa3, KOTOpblA Ha
80— 90% cocTtonT U3 MeTaHa. [Mpu BblpawmBaHNN MUKPO-
opraHM3mMoB Ha 3TOM BuAe CbipbA CYLECTBEHHO YynpoLia-
eTCA MpPOLLEeCC OYMCTKM MOJTyYaeMOMA MUKPOOHOM Maccbl OT
0CTaTOYHbIX YI/1€BOA0POA0B N APYTrUX MNpPUMECEIA.

Apyrvue yrnesogopoabl € AJ/VHOA uenn 5—9 yrnepog-
HbIX aTOMOB (3KCTPaKUWMOHHbLIA 6eH3MH) He MoTpe6sATCs
MUKpoopraHnsMammn, a TBepAble YrnesofopoAbl C AJIMHOMA
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enn 6Goree 20 yrnepogHbiXx aTomMoOB YCBaMBakOTCA OYEHb

Meo JinocriegHee BpeMs Bce 60/1blie BHUMaHUS yAesnsieTcs

MMWKPOGMOSTIOrMUYECKOEA  MPOMbILI/IEHHOCTU  OKUC/IEHHbBIM
B neBopopogam, KoTopble SABMIAOTCA BeCbMa 3KOHOMUYHbLIM
blpbEM B MPOU3BOACTBE MMUKPO6HOro 6esika. VicTouHMKamMum
°KUCNEHHbIX HU3KOKUNAWMX Yr/ieBoA0poA0B  MOFyT Crly-
XXUTb MOMYTHbIE rasbl, rasbl ra3oKOHAEHCAaTHbIX MECTOpPOX-
[EHAA U rasbl HegTenepepabaTbiBalWMX 3aBOL0B.

OTxoObl HEKOTOpPbIX XUMWYECKUX MpPon3BoAcTB (Mpouns-
BoACTBa KarnposiakTama, rfuvuepMHa 1 Aap.), cogepxaiiue
OKUCMEeHHble MPOAYKTbI, TakXe MOryT ObITb MCM0/1b30BaHbl
B KauyecTBe CblpbA A1 MPOM3BOACTBA KOPMOBbIX [OpPOX-
H»e

KynbTuBMpoBaTb MWKPOOPraHM3Mbl MOXHO Ha BOAHbIX
M BOAHO-LUESIOYHBbIX 3KCTpaKTax O6ypbiX N KaMEHHbIX YITIELA,
TaK Kak B TBEpAOM COCTOSIHUM ropioume TBepAble MUcKonae-
MbE acCUMW/IMPYITCS MUWKPOOPraHM3MamMu O04YeHb MenJs1eH-
HO M HabnwpaeTcsa VWb  HE3HAYUTESIbHOE HaKomMJieHue
6romacchbl.

B nocnegHee BpemMs HamMe4daeTcss WUCMOJSib30BaHUE  elle
04HOro BUAA CbipbA A1 MWUKPOO6MO/OrNYECKOMA MPOMbILL-
JIEHHOCTU — YTIJIEKNC/I0ro rasa. B aTom cniyyae npoayueH-
TomM 6Gesika SBAAKOTCA 6GaKTepuu, CMOCOGHble OKUCAATbL BO-
[0po4 N NCMOJSIb30BaTb 06pa3ylolLyoCcs Mpu 3TOM 3HEPTUIO
O acCUMUMSAUMN  pacTBOPEHHOM B XXMOKOA (ha3e cpeabl
yrnekucnoTbl. Ho 3ToT BUA CbipbsA elle NpoxoaAuT anpoba-
LMo B /1abopaTopHbIX YC/10BUSIX.

Mpu wuncnonb3oBaHUU A/19 NPUrOTOBJIEHUA NUTATE IbHbIX
cpeq, 60NbLUMHCTBA MEpPEeYNC/IEHHbIX WCTOYHUKOB  CbIpbS,
0CO6EHHO rMApPON3aTOB [LOPEBECUHbI, CYJIbPUTHBLIX Leso-
KOB, pa3/iMyHbIX BUAOB YIr/1€BOAOPOAHOr0 Cbipbs, HeE06X0-
OVMO BHOCUTb B cpefy [A0MOSIHUTEsIbHbIEe MCTOYHUKWM a30T-
HOro M ¢ochOpHOro MUTaHUs, BUTaAMMHbI, MUWUKPO3J/IEMEH-
Tbl  O6bIYHO asia oborauieHus nuTaTesibHbIX  cpeq,
WCMOJIb3YKT KYKYPY3HbIIA 3KCTPaKT, [OPOXOKEBble aBTOSN-
3aTbl WM FUAposin3aThbl, 0TX0oAbl MNPOM3BOACTBA BUTaMMHA

B Buge D -Kommiekca W «LesIoMHOr0 3KCTpakKTa», OT-
X0oAbl Mpou3BoACTBa BUTaMuUHa E, JIMMOHHOMA KWUC/0Tbl U
[p. Bce 3Tu 0oTXoAbl coAepXaT 3HauyuMTesibHble Ko/IM4ecTBa
BUTaMMHOB, 0c06eHHO 6MOTMHA, a TakXe asoT, docdop,
kvmiA [ob6aBrieHVNEe 3TUX 0TX040B AaXe B Heb60/1bLUOM KO-

Mucctne (5— 0% K 06bemMy cpefbl) M03BOSIAET MOBbI-
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CUTb BbIX04, OpoXOKeM Ha 6— 15%. OueHb 4YacTo B cocTaB
nuTaTesibHbIX cpes BHOCAT MUHepasibHble COSIN, coaepykasB
wme asoT, ¢ochop, KUMA U apyrmve 3snemMeHTbl. JonosHu-
TesibHbIM WUCTOYHUKOM a3oTa B cpede ABMAseTCa amMmuak
C MOMOLLbIO KOTOpOro 06bIYHO nogaepxuBaldT pH cpegun
Ha onpenesieHHOM YpOBHE.

§ 2. KYTbTUBWPOBAHWE MMKPOOPITrAHM3MOB

Cnepgytolleii OCHOBHO CTagvieii TexXHO/10MrMYeckoro rpo-
Lecca npomsBoAcTBa MUKPOOHbLIX 6e/IKOBbIX MpenapaToB
(cm. cxemy 1) gBnfeTca KyJ/ibTUBUpPOBaHWE MUKpoopra-
HM3MoB. B nepmog nycka MpovM3BoACTBa 3Ta CcTagus
cnaraeTcs M3 MOAFOTOBKM WCXOAHOr0 MOCEBHOro MaTtepua-
na M BblpalWMBaHUA ero B MNPOMbIW/IEHHbIX (epMeHTaTo-
pax ¢ rnocrieaylowmmM oTAesneHnemM 06pa3oBaBLUNXCA MUK-
pPO6HbIX MacC 0T XWAKoOM (ha3bl cpedbl. [Mpu ycTaHOBMB-
wemMmcss  MNpoM3BOACTBE  UUCTYH  KyJ/lbTypy  MOCEBHOr0
MaTepuana nodalT B (epMeHTaTopbl AS1IA8  MOCTOAHHOI0
06HOB/IEHMS KyNbTypbl. [M03TOMY He3aBMCMMO OT crocoba
Ky/1bTUBUPOBaHMUA U nNepumoga paboTbl 3aBofa MpoLecc Bbk
pawmBaHNA MUKPOOPraHU3MOB MMEET 2 CTYNeHW:

1— nony4deHme UMCTOIA Ky/bTypbl MOCEBHOF0 MaTepua-
na,;

2 — BblpalWiMBaHMe MUKPOOHbLIX MacC B MNPOMbILLIEHHbIX
(hepmeHTaTOpax.

Mony4yeHne YnCToiA KysibTypbl MOCEBHOIO
MaTepuana

lMoceBHbIM MaTeprasioM Ha3bIBalOT YUCTYH  KY/bTypy
MMKpoopraHnusmMa, KoTopas MnosiydyaeTca MnyTem ee riocsie-
[0BaTes/IbHOro rnepecesa M3 MNpoémpkn B Kosiby, a 3aTem B
annapaTbl yBesinumBalowerocs obbema, BrMIOTb A0 60Sib-
LIOro MOoCeBHOr0 anmnapaTta, W3 KOTOPOro OHa nepefaeTcs
B MpomM3BOACTBO MNpu BBOAEe B paboTy 04YepenHOro depmeH-
TaTopa, WInm B paboTalwWwuia GepmeHTaTop A4 noaaep-
)KaHWUS B HeM pocTa OCHOBHOWM Ky/ibTypbl MpoayLeHTa.

MpuroToBsieHMe MOCEBHOr0 MaTepuasna Mpom3BoOgUTCA MO
cTaguam (puc. 20):

1— noslydyeHue Ky/bTypbl MUKpoOOpraHusma B MUKpO-
6rmoslornyeckoi nabopaTopmnmn 3aBoaa;

2 — BblpalWMBaHe ApPOXOKeA B MasioM TMOCEBHOM anna-
paTe;



| 0__BblpalWBaHue [OpOXOKELA B 60/IbLUOM TOCEBHOM ari-
naparte,
HaKon/1eHMe Ky/ibTypbl MUKpoOpraHuima B MasioM
MeHTaTope  (KOTOPbIMA TaKXe Ha3blBaldT  60/bLUMM
«HOKY/1ATOPOM);

5 — HakonsleHne KyJibTypbl MWKpoopraHmama B Npo-
MbILL/IEHHOM (hepMeHTaTope (419 3aBoA0B 6OSbLIOIA Mpo-
M3BOANTENBHOCTN).

MepBasa CcTagunmsa BblpauWMBaHUA TNOCEBHO-
ro MmatTepuasa OCyLWeCTBAAETCA B 3aBOACKOLA MWKpPO-—

Puc. 20. Cxema Mosly4eHUss YUCTOIA KyJibTypbl MOCEBHOr0 MaTepuasna:

15— Cc6OpHUKN KOMMOHEHTOB nuTaTesibHOUA cpeAbl (1 — cynbhaTta ammoHus; 2—
cynepoctaTa; 3 — ropsueii Boabl; 4 — M3BECTKOBOr0 MOJI0KAa; 5 — XJI0pUCTOro
Ka/lbLMsl); 6 — ApOXOKeBOA aBToNM3aTop; 7 — A03uUpyloline ycTpoiicTBa; 8 — peak-
TOp A/18 MpPUTOTOBJIEHUA NUTaTeNbHOM cpeAbl; 9 — rpewowas  KosoHka; 10— Bbk
Aepxkuatenb; 11— Tennoo6MeHHUK; 12 — UeHTpo6exHbIA Hacoc; 13— oTCTOMAHUK;
/4— cTagns NpUroTOBJIEHUA YUCTOIA Ky /bTypbl 3aceBHbIX APOXOKeid B nabopaTopuu;
15 16— Manblii 1 GoMbLUOLA MOCEBHbIe annapaTbl; 17— manbiiA epmeHTaTop; 18 —
MPOMbILLIEHHBI (hepMeHTaTop.

GrolorMyeckoii nabopatopuun. lMpu 3ToM CTaBUTCSA 3apada
COXPaHUTb UCXOAHbIA WTaMM B HEM3MEHHOM COCTOSIHUW.
Crnopbl MMUKpOOPraHM3MOB, KOTOpble 06pa3oBaHbl Hero-
fIBbIM NyTeM, MpPeAcTaBAsAlOT Cco60MA Haunydwyw dopmy
COXPaHEHUSI  UCXOOHOIA, My3elAHOMA Ky ibTypbl NpoayLeHTa
6U0/10rMYECKM aKTUBHbIX BewecTB. OA4HAaKo MNpu OJINTeSlb-
HOM XpaHeHWW [axke COBEepLIeHHO OA4HOPOAHbLIX KNETOK U
Crop MOryT BO3HUKHYTb CMOHTaHHble HeperysiupyemMble My-
Tauym. Mo3aToMy Heo6XoAMMO He TofibKo co6/ofaTb npa-
BWIA XpaHEHUsl WU MoAAepXaHUS UCXOAHOA KyJ/ibTypbl, HO
MepuoAnYeckn MpoBOAUTbL PacceB Ky/ibTypbl U MpoBep-
Y ee 04HOPOAHOCTU KaK MO0 MOP(OSIOrMYECKMM, TaK U Mo
(hM3MO0M0TNYECKUM Mpu3HakaMm. [Mpu pacceBe W3 KOSIOHUM,
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OaBLIeA Haw/lydwme MnokKasaTe/lM Ha AunarHocTupyroweia
cpege, genalT HoBblA pacceB B 30 — 40 npobupok. 3atey”
U3 KaxablXx 5— 6 npobupok oTbupaloT O4HY W MNPOBEPAIOT
HaxoOAWNIACA B HelA MMWKPOOPraHM3M Ha CrnocobHOCTb 06-
pa3oBblBaTb TO BELLECTBO, MPOAYLLEHTOM KOTOPOro OH SBNS-
eTca, Hanpumep 6e/10K wamM avnudbl. [poBefeHMe Takoi
HEMNPEePbIBHOM CefleKuMn Mo3BOJISET COXPaHWUTb B aKTUBHOM
(hopMe UCXOAHYI0 KY/IbTYpy MpoayLeHTa.

O4HOpPOAHBIA WTaMM MUWKPOOpraHu3mMa BbICEBAOT B Mpo-
OMPKM Ha CKOLIEHHble arapm3oBaHHble cpefbl oNTUMaslb-
HOro 4719 KaXaoro wTramMma cocTaBa W BblpalMBaloT €ero
[0 orpefesieHHOro Bo3pacTa B OMNTUMasIbHbIX YC/10BUAX.

FoToBY Ky/nbTypy B npobupkax romewjaroT B X0s10-
OWNBHUK N XpaHAT npu Temnepatype 3 — 4°C. [llepeceBbl
KyNnbTyp MPOBOAAT 4yepe3 onpefesieHHbIe MPOMEeXyTKU Bpe-
MEHW C TakKMM pacyeToM, 4YToObl Hawufy4dwunm o6pasom co-
XpaHUTb  (N3M0M0r0-BMOXUMNYECKNE CBOMACTBa LUTaMMa.
AnviTensHble MPOMEXYTKW MeXay rnepeceBaMm He[onycTu-
Mbl, TaK KakK MWKpoopraHusm B rpoLiecce pocTa W XpaHe-
HUSA noTpebnseT M3 cpedbl NUTaTeslbHble BellecTBa W Ha-
KarnsimBaeT MpoAyKTbl 06MeHa, BpeAHO B/IMSAIOLWNME Ha ero
ceoiacTBa. [lpu nepeceBax criedyeT [ePeHOCUTb TO/IbKO
cnopbl WM HebosibLIME KYCOYKW MULENNA 6e3 nutaTesib-
HOLA cpedbl, 4YT0OblI B CBEXYI MUTaTesibHYl cpefy He BHO-
CUTb NPOoAYKTbl MeTabosimsma. ONa AMTENbHOro XpaHeHUs
HEKOTOpbIX LWTaMMOB LesiecoobpasHo wncNonb3oBaTb 6en-
Hble caxapamMmn KpaxmasibHble cpefbl.

Bonee AnuTesnibHoe BpeMSA MOXXHO XPaHUTb Ky/1bTYpY TMo4,
c/ioeM  BasesIMHOBOro Macna. a8 3Toro LesiecoobpasHo
MCMo/b30BaTb Ba3es/IMHOBOE Macs/l0 MeAULMHCKOro HasHa-
yeHMA. OHO He [A0/DKHO cofepXaTb TOKCUYECKUX U OKUC-
NeHHbIX NpoayKToB. CriobA Macsa [o/hkeH 6blTb Ha 1 oM
Bbillle arapoBoro cpesa. CnmMwKoM 60/bLWIOKA CfoiA macna
MOXeT rMoB/fiedyb 3a CO60MA rubenb Ky/bTypbl WU3-3a HeOo-
cTaTKa Kucsopoaa.

KynbTypy 3anmBaldT CTepUsibHbIM MacsioM [ocsie Toro,
KakK OHa [O0CTUIHET MO/IHOMA (h13MO0SIOrMYecKoiA  3pesiocTu-
Ansa aToro cnocob6a XpaHeHWs Hawyudlleid cpedoin cumnTa-
eTCcs KapToheNlbHO—MasIbTO3HbIA arap.

M3BeCTHbI Crnocobbl XpaHEHWUs KyJIbTyp Npu TemnepaTy-
pax — 11 =--14°C. B 93TuX YyC/103MAX MHOrve KynbTyp4
MOJTHOCTBIO COXPAHAT aKTMBHOCTb B TeyeHue 10— 16 me<pq,

pnbHbIE U APOXOKENO[06HbIE KyJibTypbl YCMELIHO Xpa*
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B 3aMOPOXEHHOM COCTOSAHUM B aTMochepe XWAKOro
a°Ta npu Temneparypax — 165-=— -196°C. KynbTypbl
a3®ocaxusaloT B 10%-HOM BOAHOM pacTBOpe ruuepmHa
37 lllmewaoT B amnysibl, KOTopble 3anavBaloT. AMMY/ibl
1 aHAT B KOHTEelAHepe C XUAKUM as3oToMm. [1o [JaHHbIM
MWKpPOOWMOSIOroB, Aaxe rnocsie 5-sIeTHero XpaHeHus MUKPO-
opraiuazmbe  COXPaHAKT BCe  (PU3MNOSIOro-O6MOXUMUYECKNE
CBOIACTBA.

MepcneKkTUBHbLIM  CreAyeT nMpu3HaTb CNocob XpaHeHus
KynbTyp B JINOOUSIN30BAHHOM COCTOAHUU. Ky/nbTypy MUKpPO-
opraHusMa MOMeELLAT B 3alWUTHYK cpedy, 3aMopaunsBa-
10T 1 MoABepralnT BaKyyMHOM /MOGWIbHOLA cyllke. B ka-
yecTBe 3aALUNTHOIA cpeAbl MOXHO WCMO0/1b30BaTb Caxapo-e-
natuuHylo cpeny. KneTkMm MMKpoopraHmsama MnoMeLwanT B
CTepusibHblE aMMy/sibl, 3aKpbIBalOT CTEPU/IbHBIMU BaTHbIMU
TamMnoHamMu W ObICTPO 3aMopaXuBalwT Mpu TemnepaTypax
—354y— 78°C. 3arem amnysibl MepeHocAT B BaKyyM-Cy-
WWIbHBIA annapaT W BbICYLWUMBAT MpPU KOMHaTHOA TeM-
nepatype n ocratodHom pasneHun 1,0— 10,0 lMa B Teue-
Hre 25 — 30 4. JINohU/IbHO BbICYLIEHHbIE KY/IbTYpPbl MOryT
CcoOXpaHsATbCA [0 5— 6 sleT 6e3 norepu CrnocobHOCTU K
6bICTPOMY POCTY M HAKOMJIEHUIO LEesieBoro npogykra. 3ToT
criocob, MO0 MHEHMI0 MHOrMX uccrenoBaTesieid, Hambonee
apheKTUBEH.

LUTaMM MOXHO XpaHWUTb A/INTesIbHoe BpeMs B CTepUsib-
HOA nouBe. 1719 3TOro Mo4yBy CTEPU/IN3YIOT M BHOCAT B Hee
Ky/ibTypy npogyueHTa. [lpy  B030OHOB/IEHUU  KYy/bTYypbl
CMbIB C MOYBbI BbICEBalOT Ha 4Yawkun [leTpn wn BblAENAIOT
Ha KOCOM MuTaTeslbHbIiA arap.

YacTo wTamMM XpaHAT Ha 3epHe, Hanpumep Ha rMLeHe.
[Ana sToro nweHo, O4YMLLEHHOe OT NpUMeCceid, KUMNATAT B
MWUHUMaSTbHOM  KOJIMYEeCTBe BOAbl A0 MOJSIHOr0 TMOrJioWweHuns
Bnarm (Ha 1 kr nweHa 800 mn BoAbl), pacnapuBakwT B Te-
yeHve 30 MVH, BbICbINAIOT Ha YAUCTbIA CTOs1, pa3bupaloT 06-
pasoBaBLUMECA KOMKW W OCTbIBLIEe TMWweHo no 15— 16 r
yCbIMalT B CTepwWibHble (1akoHbl 06bemMom 250 M/, KO-
TOpble 3aTeM CTepunusyloT npu pgasneHun 0,1 Mlla B Te-

40 MnH. Ha cTepwusibHOoe pacrapeHHoe rMweHo HaHo-

T 2 M1 rycTOMA B3BECUM KOHUOWMIA WM 3 M1 ABYXCYTO4YHOM
Koreorat«BH°MA  6uomaccbl  MNPOAYLLEHTa, BbIpalleHHOro B
Balo Ha kavyankax- KynbTypy npogyueHTa Bblpalwy-
pe nepuoauyeckomM BCTPAXMBaAHUWN Mpy TemnepaTy-

3 — 30° C. BblIpoclwiylo Ky/bTypy BbiCyllMBalOT B Ba-
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Kyyme npu Temneparype 25°C B TeyeHnme 60— 70 4
B/1OXXHOCTU nweHa (7—8%). r
XpaHsawmeca B 3aBOACKOMA MWUKPOBMOMOrMYeckoia nabo
paTopun 4YUCTbIe KY/IbTYpbl MWKPOOPraHW3MOB MO Mepe He-
06X0A4MMOCTM MojarTcAa B MPou3BOACTBO. [J18 3TOro wraMm
MWKPOOPraHnm3Ma u3 npooupKM MepPeHOCAT B  KOHUYECKMe
KON6bl C MUTaTesIbHOIA Cpeaoii, cocTaB KOTOPOMA  COOTBET-
CTBYeT cOCTaBy cpefbl, MCMO/Ib3YeMOIA B nponssoacTee. Kos-
6bl MoMeLWalT Ha Kadasikm B ONTUMaslbHble YC/N0BUA a
KOHTPOMIUPYIOT pasBUTUE B HUX MUKPOOPraHU3MoB. 3aTem
pasBoAKy UUCTOA Ky/ibTypbl, Haxogswelica B cTagun UH-
TEHCMBHOIMO pocTa, 3a4alT B MablA MOCEBHOA annapat 15
(cMm. puc. 20) ¢ MOAroTOBJIEHHOIA NUTATESIbHOMA CpeaoiA.
MuTaTesibHYIO cpeay FOTOBAT B CreuvasibHOM peakTope §
CHabXeHHOM pybawkamMmu 475 noaorpesa M Mewwasikoia. Kom-
MOHEHTbI MUTaTeNIbHOM cpefbl MNOAAalTCA B peakTop u4epes
nosupylowme yctpoiactea 7, pH cpeabl gosoauTca o 55—
5,8 M3BECTKOBbIM MOJIOKOM. [NaBHbIM COCTaB/IAOWMUM M-
TaTes/IbHOIA cpefibl MOXET OblTb rMAponn3aT pPacTUTEsIbHOIOo
Cbipbsi SIN60 JIOGOMA OpYrOA UCTOYHUK  yrjepoga, MWCMosib-
3yeMbliA Ha AaHHOM 3aBoge. Cpepny o6orawawT nuTareslb-
HbIMW COMIAMWN N aBTO/IMN3aTOM [OPOXOKEIA, KOTOPbIA FOTOBAT
B CrneuMasibHOM annapate — aBTosiM3atope 6. CynbdaTt am-
MOHUA BBOOUTCA B cpedy B Kosm4vecTBe 5,6% (B nepecyeTe
Ha a30T), BoAHAasA BbITsXKa cynepgocpata — 3,1% (rno
P205), xnopuctbith Kanbumii— 1,5%. CocTaB WM  KO/INYECTBO
co/ieBbIX [06aBOK MOFYT MEHATbLCA B 3aBMCUMMOCTMU OT CO-
cTaBa WCMNO/1Ib3YeMOro cbipba. [nsa mMakcnmasibHoro ygane-
HNA TOKCMYECKMX Mpumecein cpedy, MPUIrOTOB/IEHHYKO Ha
rmgposimsaTtax M LWenoKax, WHTEHCUBHO aspupyloT OKOJI0
2—2,5 4, 3aTeM OCTaB/IAOT B 3TOM Xe annaparte /4 OT-
CTamBaHUA M oxJlaxaeHua Ha 6—7 4 nubo, ecim Ha 3aBoge
MMeeT MeCcTO WMHpMUMpoBaHME Mpouecca MOCTOPOHHEIA MUK-
potnopoti, cpasy nmnocsie MNPUroTOB/IEHUSA  [OMOSTHUTENBHO
CTEPUIN3YIOT B FpelowWwein KosoHke 9 1 BbigepxuBaTene Lj
M TONbKO Mocsie oX/aXAeHnsa B TensiooomMeHHuke 11 Haco-
COM 12 nepekauymBalOT B OTCTOMHMK 13. O6wad anutens-
HOCTb MPUTOTOB/IEHNS MNUTATesIbHOA cpefbl 0Ko10 10 4, Mos-
TOMy O/ obecnevyeHuUss HenpepbiBHOCTWM paboTbl Lexa MpiA
roToB/IEHNA T[OCEBHOro0 MaTepuasia ycTaHaB/IMBalOT
3 peakTopa.

Heo6Xx04MMOCTb TakoiA CreumanbHOA /IMHUM NPUTOTOBIEHUS nuTaTens-
Hol/A cpefbl AN MOCEBHOr0 mMaTepuasnia UMeeT MeCcTO TO/IbKO Ha Tex 3aB<
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rae B MPoMbll/IEHHbIX (epmMeHTaTopax B KayecTBe cpefbl WCMOSb—
jai T nocnecnupToBytlo 6apay. Ecnu xe 3aBoj nony4vaeT 6esikoBble npe-
3-,aTbl Ha rugponusatax wauM Ccynb@UTHBIX Lieslokax, To cpega AnAa
B ,aw]waHns noceBHoro maTepuasna 0oT6MpaeTCss U3 OCHOBHOIO NMpPon3Bog—

a B Lexe YNCTOA Ky/nbTypbl TOSIbKO CTepusin3yeTcs U oTcTavBaeTCs.

tfa BTopoli cTaguum BblpalwWMBaHUA MOCEBHO-

OmaTepuana noaroTosBsieHHad nuTaTeslbHas cpeja M
OpoXoKeBas pa3BoAkKa MNOCTynalwT B Ma/lbliA MOCEBHOMA an-
rnapat 15 o6bemom 0,5 M3 T/10THOCTb HayasibHOro 3aceBa
cpaBHUTeNbHO HeBesinka (0,01% B nepecyeTe Ha Cyxylo
Maccy Apoxokeii). [lepBoHayaslbHO B MOCEBHOM amnnapat
nogaloT 0KoMo 40 N nuTaTeslbHOM cpedbl C codepXaHuem
peoyumpylolwmx BewecTtB 2,0—2,6% u pa3baBnsalT ee B
4 45 pa3a CTepWwIbHO BOAOIA Tak, 4T0obbl cogep)kaHue
PB He npesbliwasno 0,45—0,5%. VNHTEHCMBHO aspupys cpe-
Oy, MOCTENEHHO [06aB/IAIT 0CTasIbHOE KO/IMYECTBO MNUTa-
TenbHoro pactsBopa (70—90 s1) co cKopocTbi 7—8 /vy,
npn atom pH nognepxmBaeTca Ha ypoBHe 4,0—5,5 no6aB-
JIEHVEM aMMWayHOA BoAbl.

KynbTusumpoBaHMe NpoaosKawT [0 Tex nop, Nnoka B cpe-
Oe He HakonuTcsa apoxketh 3,5—4,0 r/n (Ha cyxyw Maccy),
T. €& KO/IMYEeCTBO UX MO CpPaBHEHWUIO C MepBOHaYas/lbHbIM 3a-
ceBOM He Bo3pacTeT B 35—40 pa3. O6bIYHO npouecc 3aKaH-
umBaeTca 3a 12— 15 u.

TpeTba cTagusd KYynbTUBUPOBaHUA TOCEB-
HOro MaTepuasa OCYLWeCTBMAETCA B TMOCEBHbIX arnmna-
patax 16 o6bemom oT 4 fo 5 M3 B HUX TakXe MepBOHa-
YasibHO BBOAMTCA MuTaTesibHaA cpega (okosio 180—200n),
oHa pasbaBnsieTcd B 6,0—6,5 pa3a CcTepubHOIA BOAOM, W
33[al0TCA BCe APOXOKU BMeCcTe C XWAKOM (a3oia, MNosyyeH-
Hbe Ha BTOPOM CTaAuu B M&asiOM MOCEBHOM arnapaTe (0KoO-
5o 300 n). Bca ata mMacca aKTUBHO aspupyeTcs B Te4yeHue
F0—12 4 nNpn ofHOBpPEMEHHOM [0/IMBe NUTaTesIbHOA cpefbl
m3 pacyeTa 70—75 n/4 v nobaBAeHNN aMMMaYHOIA BoAbl A1A
noafepXxaHus onpeaesieHHoro 3HayeHmsa pH.

YUeTBepTaa cTagusa npouecca OCYLWeCTB/IAETCA B
Masiom  (hepmeHTaTope 17 obbvemom 12— 15 m3 AnnapaT
Ha,,l0% 3anonHaeTcs CTEpPUSIbHOMA WU MPOKUMAYEHHOM BO-
DO, Tyda e BBoAMTCA okoso 0,5 m3 nutaTesibHoiA cpefbl
M MOJSIHOCTBLIO MepeKavynBaeTcs Bce coaepXumoe 60/bLIOro
nocesHoro annaparta (2,5—2,7 wm3). TI0THOCTbL MepBOHa-
Ya/IbHOrFO 3aceBa Ha 3TOA CTaguum npouecca onpegenseTcs
0 OTHOLWEHMIO K CYMMe peayLMnpyoLNX BELECTB: OHa J0JTK—



Ha OblTb 0KOJI0 10— 12%. BblIpawmBaHMe MNOCEBHOI0
puana npoaoskaeTca 8—9 Y Npu MOCTOAHHOM [onvBe
TaTeNlbHOM cpeAdbl M3 pacyeTa B CpeAHEM 3a LUK/ O0Ko*1
1,5— 1,7 M3 [poxoked B cpefe K KOHUy UuUuMknia gosmkho
cogepXaTbcd 4—5 r/n (N0 CyxolA macce), MOC/Ie yero
YMHaOT 0TOUpaTb MX B OCHOBHOE MNPOM3BOACTBO no 1o
1,5 M3u, pob6aBnisid OAHOBPEMEHHO CBEXYIO nNUTaTENbHYHO
cpeny € copepxaHumem PB 1,0— 1,2%. [Mpouyecc gnutca Or
5 Ao 10 cyT, a 3aTeM LUK/ NPUroToB/IEHUSA MOCEBHOro Ma
Tepuana Bo30O6HOBAAETCA.

B Hauvane Kaxgoro uukia B 3aBOACKOLA MWKPO6MONOru-
YeCcKOM nabopaTopun 0TOGMpPalDT BapuaHTbl Ky/bTypbl 4pO0x.
XeiA, KoTopble Oann Hauydwune pesysibTaTbl B OCHOBHOM
npon3BoAcCTBe, T. €. TeX, KoTopble ObICTpee poc/iv M Hakar-
nBa/IN Hambosnbluee KO/MYecTBO 6esika B KJleTKax.

Ecnn npeanpuaTve MMeeT 04YeHb 60/1bLUYI0  Npou3BoAU-
TeNIbHOCTb M 06beM MoceBHOro martepuana B 1,0— 15 m3u
He[oCcTaToO4eH, B CXeMy MPUroTOB/IEHWA TOCEBHOINO  MaTe-
puana BBOAUTCA NATaA cTanuna, T. e ewe oanH hepMeH-
TaTop 18, B 4—6 pa3 6osblWMiA Mo 06beMy depmeHTaTopa
YeTBEPTOIA CTyneHW. B 3Tom ciyvae 4veTBepTas CTagms rpo-
Liecca OCyLLecTBJIIETCA TaK Xe, KaK TpeTbs, a MATbIA anna-
paT paboTaeT MO pPexXumy 4eTBepToiA cTagun C oT6opoM roO-
TOBbIX APOXOKEM A0 6— 7 M3IuU. BBegeHue nsTobA cTaguu e
BHOCUT MNPUHLUMUNA/IbHBIX W3MEHEHUIA B  TEXHOSI0MMYECKYHo
CXeMy npoLiecca NPUroTOB/IEHUA MMOCEBHOro MarTepuana, ee
3a/,a4a CBOAUTCA JIUWb K YBE/INYEHUNIO 06beMa oT6MpaemMo-
ro B Npon3BOACTBO MOCEBHOIN0 MaTepuana.

BblpawmBaHme MUKPOOGHbLIX MacC B NpoMblW AeHHbI X
hbepmeHTaTOpax

depmMeHTaTOp — 3TO peaKLMOHHAas EeMKOCTb, B KOTOpOLA
npu onpeaesieHHbIX YC/I0BUAX (OaB/ieHWe, TemnepaTypa,
KOHLeHTpaums Cyxmx BellecTB, pH cpedbl U T. A.) HaxoguT-
CA CyCMeH3uMss MUKpPoopraHuamoB. OCHOBHOE HasHaueHue
(hepMeHTaTopa — CBOEBPEMEHHO  06ecneYnTb  MUKPOGHYIO
KNEeTKYy HeoOGX0AUMbIMU MAUTATESIbHbIMUA BELLECTBAMMU U KMUC-
7I0poioM M OTBECTU MpPoAyKTbl 06MeHa BellecTs, co3™ 3
roMOreHHbIA cocTaB cpefbl Mpu  ycroBUW Ccraboid  TypoYy,
JIEHTHOCTM MoToKa. [Ns noAfepXaHusi Kuc/opogHoro psl
XVMa ¢epmMeHTaTop CcHabXaeTcsi YCTpPOMICTBOM  noasof,
BO3AyXa, A1 Jlyyllero repeMelinBaHuUs cpefbl — Mella*



pas/siMuyHOA KOHCTpPYKuUMn. Ons oTBoAa WU3bbITOUHOrO
KamMecTtBa Tenna (B npouecce pocTa MUKpPOOpraHusma
10lensetca 10— 14 k[ Tersla Ha 1 Kr CcyxoMA mac-
BbiAapoxikeid) W nogdepxaHUsa TemnepaTypbl cpefbl Ha
ATUManbHOM YpPOBHe B (ep-
MeHTaTopax MpeayCMOTPEHbI
pasnuuHble CUCTEMbI OXJlaX- Bogyx
OeHus:  3MEEeBUKUN,  YJI0XKEeH-
HbE BAOMb CTEH BHYTpWM an-
naparta, BbIHOCHble TemnJioo6-
MEHHVKU N ap.

Puc. 21. ®depmeHTaTOp CUCTE- Puc. 22. depmeHTaTOp C pac-
Mbl Jleppanicya — MapuidHe: cpeaoTodYeHHbIM  BO3gyXxopac-—
/— kopnyc annapaTta; 2— BO03- npeAesieHnem:

Ayxosof; 3 — Auddysop; 4 — Kio- 1 — kopnyc annapaTa; 2 — BHell-
BeTa. HAPAE M 3 — BHYTpeHHUIA Auddy30-

pbl; 4 — BO34YyX0BOA; 5— pac-
npegenuTenbHas BOPOHKa.

KoHCTpyKUMM hepMeHTaTopoB oT/InYalTCA 60/1bINMM pas-
HoobpasMem B 3aBUCUMOCTU OT UCMOJIb3YEMOrO Cbipbs, a TaK-
e cucTteM  nogaym  Bo3gyxa, MNepemMewivBaHuUsA W OT-
Boga Tensia. Mpw npaBusibHOM Bbl60Ope KOHCTPYKUMU C yde-
TOM  Y/A0BJIeTBOPEHUA noTpebHocTeiA MUKpoopraHnsma
MOXXHO [00UTbCA MaKCMMasibHOro BbIXo4a MPoAYKLUU Mpun
MUHUMa/IbHBIX 3aTpaTax 3Hepruu.

Ana BblpaliBaHNA  MWKPOOPraHM3MOB Ha KU O KUX
B°lopacTBOpPMMbIX cyb6cTpaTax MCMNO/b3YHOTCA
HEC/IOKHbIE M0 KOHCTPYKLUUUN (hepMeHTaTopbl.

depmeHTaTOp cucTeMbl JledhpaHcya— MapuiiHe. B 3Tom
annapate (puc. 21) OTCYTCTBYKHT npucriocobnieHns onsa me-

mHMNYecKoro nepemewmsaHua n neHorauieHHHi Mepemelun-
7*
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BaHMe XWAKOCTW MpoM3BOAUTCA BO3AYyXOM Mo Tuny 3p/iv/l 1
HbIX HacocoB. B HWKHEM u4acTu annapaTta yCTaHOBJIEH LeH
pasibHbIMA cTakaH (gudgdysop) 3. Boszgyx nogaerca uyenl*
BO34YyX0BOA 2, MPOXOASWMIA 4epe3 LEHTp Auddy3opa. Y3
pensieHHble Ha BO34yX0BoAe KioBeTa 4 M KOHyc Ha auddy’
30pe HanpasAAT MOTOK XWAKOCTW € AUCMepryupoBaHHbLINA
BO34YXOM BBepx Mo Auddysopy. YacTb BO3gyxa OTAENSeT-
CA OT MOTOKAa >XXUAKOCTU U 0TBOAUTCA CBEpPXY B aTmochepy
a yacTb BMeECTe C MeHOA nocTymnaeT B HW3 annapaTta uepes,
KO/ibLleBOE MPOCTPaHCTBO, 06pasyemMoe CTeHKamMu Auddy3o.
pa. Npn 3TOM MeHa racuTcsa U CXMXKaeTcs.

OTBOA, Ternsia OCYLWeCTB/ISETCA MNyTeM OpPOLIEeHUSA Hapy¥*.
HOIA CTEHKW, a TakXe nofadun OoxnaxAawweii Boabl Mexay
cTeHKamn Andhysopa. HedocTaTKOM  KOHCTPYKUUW  SABMIS-
eTca BbICOKMIA pacxof Bo3ayxa (Ha 1 Kr Opoxokelid Heobxo-
anmo 18—20 m3 Bo3ayXxa).

depmeHTaTOp C paccpefoTOYeHHbIM  BoO3dyXxopacrnpege-
NneHvem. BHyTpu Takoro anmnapaTa (puc. 22) ycTaHaB/u-
BaloTcA pABa Auddgysopa 2 1 3, npeacTaBnsloLiMe coboia
BepTUKa/ibHble Tpybbl, BBapeHHble CBOMMW KOHLUaMW B ABa
KOJIbLEBbIX KOJI/1EeKTOpa, pa3fefieHHbIX Ha cekuun. B npo-
CTpaHCTBe Mexay Audgagysopamm HaxoauTca Bo3ayxopac-
npegennTesibHas cuUcTemMa, COCTOAWAas W3 BO3AyXoBoaos 4
C pacripegeninTesibHbIMU BOpoHKamu 5. Bo3gyx, BbIxogsa vB
BOPOHOK, AMCNeprvpyeTcs WM CMeLInBaeTCcsA C MUTaTesibHoM
cpegoih. O6pasoBaBlUAsACA ra3oKWUAKOCTHasA CMeCb MoAHU-
MaeTcs MO0 KOJIbL,EBOMY [MpOCTpaHCTBY, 06pa3oBaHHOMY
OByMS anddysopamu. YacTb Bo3Ayxa yAandeTcs u3 anna-
paTa cBepxy, a 4YacTb BMECTE C XXMWAKOCTbI CrycKaeTcs ro
KO/1bLLEBOMY MPOCTPAHCTBY MeXAy BHEWHUM Anddy30pom u
CTeHKaMn annapaTa, a TakXXe BHYTPU LeHTpasibHOro Auddy-
3o0pa. Takasa UMpKysauus CycrieH3nm MUKpPoopraHM3mMoB obec-
rneymBaeT HacbILLEHME XXNOKOCTN BO3AYXOM U cHabxeHue Krle-
ToK Kucsiopogom. OTBOA Ternsia OCyLEeCcTB/ISETCA C MOMOLLbIO
oxJlaxaallWwei BoAbl, KoTopasa nocTynaeT B 6/I0KM nepude-
PUIMAHOIO N LEeHTPasIbHOro AU(®NY30p0B N3 HVDKHEN0 HapyX-
HOro KOJ1JIEKTOpPa W BbIBOAUTCA Yepe3 BEPXHUIA HapyxHbl A
KO/1/1EKTOP.

depmMeHTaATOpP C CaMOBCacbIBalOLWEeli CUCTEMOIA aspauuu.
AnnapaTbl 3TOro0 TWMa MMEKT CaMOBCacblBalLW Y0 TypouHy,
co3galolyo paspexeHue, 6s1arogaps KOTOpoMy u4epe3 Mo-
JbiA Ba/sT N3 BEPXHEI 4acTu anmnapata WM CHapyXu 3aca-
CbliBaeTCcAa BO3AYyX. CaMOBC&CbIBaPOLLI.MVI aspaTop opHoBpemeH”
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rnepemeLlLUnBaeT XUAKoCTb. Hambosiee cTapbiM U XOpOLIO
H°> eCTHbIM annapaTom 3TOro Tumna ABfieTCA pepmMeHTaTop
'actembl Banbaroga (puc. 23), npeacTaBnswowmia - coboia
C .isHApUYeeKniaA - cocy, B LEHTPe KOTOPOro pacrnosiokeH
Ll b4 Bas1 (BO34YX0BOA), 3aKaHUMBAKLLMIACA, HA HUXKHEM
n,oHLle BO3AyXxopacripefesninTesieM, BbIMNO/IHEHHBIM B (opme
cerHepoBa Kosieca. Bo3gyx B annapaT 3acacblBaeTcs CBep-
Xy MpoOXoaMT 4epe3 MosbiA Bal
n ganee No Tpyb6am B XNOKOCTb.
Ban BpawaeTca BMecTe C cer’
HEepoBbIM  KOJIECOM C YaCTOTOM
320 06/MMH, 4TO obecrneymBaeT
CpaBHUTE/IBHO TOHKOEe pacrnpepje-
nenve BO3Ayxa. OnA  nydwetia
UMPKYIALUMM BO34yXa B HWDKHEI
YaCcTW annapaTa Ha pPacCTOAHUN
600 MM OT AHa YCTaHOB/IeH Ha-
npasnsioWmMiA - uunmHap  (and-
y3op). OTb6pacbiBaemMass npu
BpalleHNU  KoJsieca  BO3YXOM
XUOKOCTb MO BHELLUHEMY KOJ1bLLY
MeXxay CTeHKamu annapata u
avngdysopoMm  nogHMMaeTcd, a
3aTeEM OMNYCKaeTCcA Mo BHYTPEH-
HUA MonocTy  umnmHapa. Mofob-  pyc, 23, depmentatop ¢ ca-
Haa cucrtema ob6ecneymBaeT on- MoOBcacblBawLeii cucTemMoii
TUMasibHble  YC/I0BUA KOHTaKTa  aspauun:
BO34yXa C XumAkocTbko (a cne- 1— nosble fonacTn camoBcachlBa-
DOBATENIbHO, C KaKAOMA ApOXOKe- — SUere aopatopas 2 Anbdysop:
BOM K/IETKOA )M MpenynpexaaeT  xoBoa; 5— Tpy6a modaun cy6eT-
paTa; 6 — NpuBOA MeLlanKu.
noBblLLeHHOe MeHoobpa3oBaHMe.
Tenno, BblOENIAEMOE OPOXXKAMN
B npoLiecce pocTa, 0TBOAWUTCA MNPV MOMOLLW XO/I04HOIA BOAbl,
Mponyckaemoii1 4yepe3 3MeeBMK, KOTOPbILA YCTaHOBJIEH BHYT-
py YaHa Ha ’'/3 ero BbICOTbl. OCHOBHbIM HeA0CTaTKOM [OaHHOIA
KOHCTPYKLUN SIBISIETCA HUBKNIA KOIPHIULUMEHT 3anosIHEHUS
(22-25%).
depMeHTaTOpbl KOJIOHHOro Tuna. AnnapaTbl 3TOro Twuna
O6bIBAlOT  TapesibyaTbiMU  (CEKLMOHHBIMW) U KOJTOHHBIMU
(baweHHbIMN) 6e3 ropM3oHTa/IbHbIX CEKLMOHUPYIOLWNX YCT-
poictB. OTHOLIEHME BbICOTbl K AvamMeTpy B annaparax no-
[06HOro Tuna MOXeT ObITb paBHbIM 6 WM GosblLue.
MpuHuMn pa6oTbl 6€CCEeKLULMNOHHOIN0 KOJZIOHHOTO
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annapaTa 3aK/l4yaeTcs B HENPepPbIBHOA LUPKYIaUniA
cpedbl 3a CYeT pasHOCTW MJIOTHOCTEIA a’3pupoBaHHOA W Jera-
3MPOBaHHOIA XUAOKOCTEM. A3apupoBaHHas u3 6apboTepa cpe.
[a ABWXEeTCA BBEPX, rAe NpomcxoguT ee yacTuyHaa gerasa-
ums. OTpaboTaHHbIA ra3 Cc MNoBbiWeHHbIM cogepxxaHuem C0O2
BbIXOOUT M3 annapaTa, a nuraTesib-
Hasa cpefa ¢ MasibIM rasocogeprka-
HMEM NOCTynaeT BHU3.
Mpumepom CEKLMOHHOTO
KO/NNTOHHOINro annapaTa  Mo-
XET CAYXUTb CTPYAHbIA (DepmeH-
TaTop (puc. 24), 3anaTeHTOBaHHbIA
B AP, onblTHasa MoAesib KOTOPOro
ucnbiTaHa Bo BHWWcnHTe36enok.
B 0CHOBHOM KoOpryce KOJIOHHbI 0A-
Ha Haj OpYroiA pacnosioKeHbl Cek-
UMK, CoegUHEeHHble C/IMBHbIMU Tpy-
6amun. >XKmakocTb Hacocamu noja-
eTCsA B BEPXHIOK CEKLINIO KOJIOHHBI,
M3 KOTOPOIA MO CUCTEME C/IMBHBIX
Tpy6 AOBWXETCA BHWU3, MpU 3TOM
CTPYA >XXMOKOCTU 3a CYeT paspexe-
HMA 3axBaTblBaeT BO3A4yX, MOCTyraB
IOWNIA 4Yepe3 rasooTBOAHYH Tpyoy.
Bo3gyx BMecTe CcO CTeKawolwein
XXUAKOCTBIO MOCTYMNaeT B HWXKHIOK
Puc. 24. CtpytiHbitd dep- ceKuuio. O6beEM (hepmeHTaTOpa
MeHTaTop: STOM KOHCTPYKLMW  MOXeT [0CcTu-
1— UVMPKYNIALUMOHHBIVE  Hacoc; rate 1500—2000 m3.
2 — Kopnyc annapaTta; 3 —
ceKuMs; 4— CAMBHbIE NaTpy6- LLnpokoe pacrnpocTpaHeHne B
N roya AN b/ 2% MOCNIeAHME FOAbI MOSTY4NSIN KOSIOH-
3a. Hble ()epMeHTaTopbl, CEKLWNOHUPO-
BaHHbIe MO BbICOTE Tapesikamn pas-
JIMYHOIA KOHCTPYKUMW. Ha puc. 25 npeacrtaBsieH Takoia an-
rnapat C BbIHOCHbIM TernJs1006MeHHMKOM. AnnapaTt BKJ/o4aeT
eMKOCTb A1 BblpalMBaHNA MWUKpPOOPraHmM3mMoB (hepmeHTa-
TOp) W YA/MHEHHbIA Tpy6onpoBoa 1, cBA3aHHbLILA C (pepMeH-
TaTopom. KysnbTypasibHasa XWAKOCTb MepeKaynBaeTCss Haco-
coMm 5 u3 ¢gepmeHTaTopa 4yepe3 TpybonposBos CHOBa B dep-
MeHTaTop. [pwm MpoTekaHUM >KNAKOCTW Mo Tpyb6onposoay
yepes3 Hee npornyckaeTcsa Kucsiopon. Pybawika Ha Tpy6onpo-
BoAde obecrieynBaeT 0TBOA Tensa, BblOE/1SeMoro B npouecce
thepmeHTaumn. AnnapaTt coeduHSeTCca C eMKOCTbi Ans cbo-



neHbl W YBJIEKaeMbIX C TMEHOA MpoAyKTOB QepmeHTa-
PAN KoHUEeHTpaunsa KNETOK B Ky/lbTYpPasibHOM XUOKOCTU CO-
whengetr 3%, B XUAOKOCTU U3 nNeHbl— 6%. OTHoweHne
°6BbeMOB KMAKOCTM WU rasa B TpybompoBoge cocTaB/seT

j CKOpOCTb TeyeHua >KMAKOCTW 0Kosio 5 m/c, Temnepa-
Typa Ky/bTuBumposaHusa 40° C.

Puc. 25. depmeHTaTOp C BbIHOCHBIM TE€M/1006MEHHUKOM:

1— Tpy6onpoBoa-TeN006MEHHUK; 2 — KOpMyc annapaTta; 3— eMKOCTb ANs yras-
JIMBaHVSI MEHbl; 4 — MOMJIaBKOBbIE PEryNATOpbl YPOBHS XWAKOCTU; 5— Hacoc.

depMeHTaATOpP € BHEWHUMU UMPKYNIALNOHHLIMW MOTO-
Kamvn. [aHHbIlA annapaT (puc. 26) UMeeT BHYTPEHHIOW
LMPKYISALMOHHYIO TPYOY, B HWKHEIA 4acTu KOTOpOA pacrno-
NoKeHa rpornesifiepHas Mewasika, obecneymBawoLwas LUp-
KyNAauuio Ky/bTYPasibHOMA XUAKOCTU BHYTPU (epMeHTaTopa.
Tpy6onpoBoabl C BHeLWHEA CTOPOHbI thepMeHTaTopa, pacrno-
JIOKEHHbIE Ha pa3HbIX YPOBHAX MO BbICOTe, CAyXaT 4
MOPLUVOHHOMA MoA4ayn nuTaTesibHOA cpefibl M 0TBOAA Ky/1bTy-
panibHOIA XnakocTn. Ona noagepXkaHus ONTUMasIbHbIX YC-
JOBVIA KyNbTUBUPOBaHUSA B KaXaom Tpybonposoge obecne-
YeHbl TenJI00bMeH, nepemMellBaHWe cpefbl U BBedeHWe
Bo3gyxa. KaxabliA BHELWHNIA LUPKYIAUMOHHBIA KOHTYp OT-
MpaeT MopUUnI0 KYJIbTYPasIbHOIA XNAKOCTU K3 KOJIbLEBOIO
I P°CrPaHCTBa amnnapaTta MexXay UMPKYJISLUMOHHOLA Tpy6oia
1 BHeWHVMM CTEHKaMM W nepefaeT ee BO BHYTPEHHee Mpo-
PaHCTBO UMPKYNALUMOHHOM Tpy6bl. CucTtembl Tpy60npoBo-—
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[0B  pacrosioKeHbl HO BCEIA OKPY>XHOCTU  JepMeHTaTOrmK
pagvasibHO. B KaxAoM U3 BepTUMKa/lbHbIX YPOBHEIA Hacuu-
TbiBaeTCca 00 10 UUPKYJIALNOHHBLIX KOHTYPOB.

Anda BbipawmBaHUA MUWKPOOPraHM3MOB Ha LBYX UAMU
60/1ee HecMeWwWMBAWWUXCA XNLAKOCTAX MUCMONb-
3yl0oTCcA annapaTbl, ob6ecrneymBailolime Xopollee CMeLleHne
KOMMOHEeHTOB cyb6cTpaTa 1 BO34yXxa.

depmeHTaTOp € hopey.
HOYHbLIM BO3Ayxopacrnpegene-—
HVem. B gHule Takoro anna-
pata BMecTOo 6Gap6oTepoB
BMOHTMPOBaHbI (hOpCYyHKM
ONa rnofayn cXaToro Bo3ayxa.
Bbixoada wu3 (OPCYHKW, BO3-
AyX JucneprupyeTca B cpefe,
BC/1eACTBME 4Yero o6pasyeTcsa
BO34YLIHO->XUAKOCTHasA  3My-
NbCUSA, MNJI0THOCTb  KOTOPOIA
MeHbLUE TJIOTHOCTU  Ky/IbTy-
pasibHOIA »XMAKOCTU. 3a cyeT
pasHoOCTU MJIOTHOCTEIA 3MYyJib-
cna  OBWXETCA BBepX, ay
(POPCYHOK C034aeTca paspexe-
Hue, obecneyunBaloLlee Moacoc
K 0TBepcTUAM (OPCYHOK CBe-
XXUX MOPUUA cpeapbl.
CoBpeMeHHble CUCTEMBI
3TUX TUMNOB arnnapaTtoB WUMET
pasbpbi3rnBarLe YCTPoOACT-
Ba A1 BO3fyXa W nuTaTesib-
HoMA cpeabl (puc. 27). >XXupg-
KOCTb M3 (OPCYHOK [A0/DKHA
BbIXOAUTb CO CKOPOCTbIO OT 10
Ao 100 m/c. ®OPCYHKN MOHTU-
pyloTca B MJI0CKOCTU AHa dep-
MeHTaTopa. POPCYHKMW BbIMNoOs-
HAKT 2 GyHKUUN: apobneHne
rasoBoi1i cmecnm 1 nNuTaTens
Puc. 26. depmeHTaTOp C BHeL- HOLA cpeadbl  ANst cospaHua

HUMWN LUNPKYNALUOHHBIMU NOTOKa- HeOGXO,EI,I/IMOI7I MOBEPXHOCTU
Mu:

L ) pasgesna a3 WU o6pasosaHue
— Kopnyc annapaTa; — BHYTpEH-

HAf UMpKYAALVMONHAs  Tpy6a: 3 — BHYTPEHHUX KOHLEHTPUYECKNX

Tpy60onpoBoA  MOPUMOHHOMA  mogauu

P aTeaOR cpeab HanpaB/SIOLLMX MOTOKOB.
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i EHCUDMKALMM - KPYTOBBIX  MOTOKOB  CMECH KUAKOCTb —
ra3 B6/1M3n oT POPCYHOK A/1 ABYX BELUECTB B ONpefesieH-
HOM MopsiiKe, HampuMep B LIEHTPe, YCTaHaB/IMBalOTCS (op-
ylAM C 04HMM BellecTBOM. [1o 3Tomy

cnoco6y MOXHO ANCMEpPrupoBaTb rasbl B

(hopcyHKax A/ ABYX BellecTB, B TO Bpe- A

Mi KakK ¢ MomMollblo (OpCYHKU AN of-

HO[0 BeLLEecTBa MOXHO JIMlb YBESIMUUTb

ckopocTh KPYFOBOPOTA.

depmeHTATOP CO CTPysAWelica MeH- o
i1 AnnapaT (puc. 28) cocTOMT U3 Lu-
NVHAPUYECKOro cocypha, 3aros/IHEHHOro
BEPTUKa/IbHbIMX ~ Tpybkamu  (Hacagka-
M1), obecneumBalWMMU  KPYroBopoT
XUAKoOCTU U rasa. KynbTypanbHas Xua-
KOCTb WM UCXOoAHaa nuTaTesibHaa cpefa
(k-napauHbl) noaawTCcA CBEpXy U B BU-
[e TOHKOM MJIeHKM CryckalTcs Mo Bep- T Bmayx
TUKa/IbHbIM KaHaslaM. 3a cyeT nageHus
CKOpOCTW, MeprneHAVKY/ISPHOM Hanpas-
JIEHVIO MOTOKAa, K/IETKM BOBJ/IEKAKOTCA B Puc. 27. ®ep-
[OMNOMHUTESIbHOE BpallaTesibHOe [ABMXKe-  MeHTaTop ¢ dop-
H/e, o6ecneymnBaroLLee MOCTOSHHBLILA nog-  SYHOuHBIM - BO3-

aAyxopacnpege-

BOA, K K/IETKE CBEXWUX MUTaTeNIbHbIX BE- v
wects. MNowaab MOBEPXHOCTU MJIEHKMU 1~ wopnyc  anna-
Ha 1 M3 06bema pe3epByapa C HacaAKOA  pata; 2— auddy-
cocTaBnsieT 250 M2, a Ha 1 M3 XKuako- 3P 3= dopcyh-
cTu— 1250 ™m2. T[loBepxHOCTb 06MeHa
B rpouecce Ky/IbTUBUPOBaHUA oOCTaeTcs Npuban3NTESIbHO
MOCTOSHHOIA, a CKOPOCTb HacbIWeEHWUS KWUC/10pOA40M perysin-
pyeTcs KOSIMYEeCTBOM BO34yXa, MogaBaemMoro nog Heb60sib-
WM M36bITOYHBLIM AaBfieHneM. Bo3moxHa 3ameHa Bo3gyxa
YACTBIM KMC/10POA0M.

Cy6cTpaTt

bepmeHTaTOp € QAo06aBKaMu rpaHysaTa. lMuTaTenbHas
XUAOKOCTb B TakoA epmeHTaTop (puc. 29) mogaeTcs CHU3Y,
CHM3Y >Xe u4epe3 Kpyrosoii (B Buae aywa) 6GapboTep mopg
[aBrieHvem, co3faBaeMbIM HAacocoM, MofaeTcs BO3AYX, KO-
TOpbliA yB/IEKAET 3a €000 XUAKOCTb M YacTuUbl rpaHysaTta.
My3blpbkM rasa, CTa/IKMBasicb C TBepAbIMU YacTuLamMu rpa-
"YnaTa, B3BELUEHHbIMW B XWUAKOCTW, paspyllawTcs, B pe-
3yfibTaTe 4Yero B 3TUX MMUKPooG/acTsAX HabsiogaeTca Mage-
HV€  ckopocTW TeueHMss >KUAKOCTWU, a cofepxauimecs B



OnQuLiA - KyrbTyparbHas
HAOKOCTH

Qmpum
BOgIYX

7
yMCIoON Veyra-
NN\ 30MVDKAOKCTHO

Puc. 28. ®epmeHTaTOp CO CTPysLWEIACA MMIEHKOIA.

Puc. 29. depmeHTaTop ¢ [06aB-
Kamu rpaHysaTa.

HUX MMWKPOOPraHU3Mbl MOCTO-
SIHHO BCTYMawT B KOHTAaKT CO
CBEXWM nUTaTesibHbIM  pac-
TBOPOM.

FpaHynaT A0/1KeH ya0B/1eTBOPATh
cnepywwmm  TpeboBaHUAM:  MJ/10T-
HOCTb 6osiee 1000 KIr/mM3; XumMude
CKas WHepTHOCTb; OTCYTCTBUE Bpes-
HOro BO34eMcTBMA  Ha  (U3Mono
rmyeckue cBOMACTBa MUKPOOPraHM3Ma
CTOMIKOCTb K  CcTepuausauum  npu
140°C »n 6Gonee; yAapoCTOMAKOCTb.
Pasmep uacTuy Bbl6MpaeTcs B 3aBU-
CMMOCTW OT CBOMACTB Ky/IbTYypasibHOIA
XUOKOCTHU.

B depmeHTaTOpax ¢ gob6aBKkamMu rpaHyJsiaTa Hakansivsa-
eTca 6osiblie 6momaccbl MWKPOOPraHW3MOB, YeM B (hepMeH-
TaTopax 6e3 no6aBok (puc. 30).

depmeHTaTOpP € TYpOOIKEKTOPHBIMU MepeMeLlNBatoLWLN-
MW YCTpoACTBamMn. TakoMA amnnapaT cocTouT u3 12 cekumin
C Typb03)KeKTOopaMH, PacrosioKEHHbIMW MO0 KOJbLy W 06—
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3YHLWHMW CEKTOp BblpaliBaHusa (cekumnm 1—9) un cek-

Top QAo03peBaHuUsA

annapata nokasaHa Ha puc.
Typ6oaxeKkTop npega-
CTaB/isieT Co60IA  CcABOEH—

ytO  camoBcacblBalLyo
KOHCTPYKLIMIO C HIDKHEIA 1
BEpXHEIA ropsioBUHAMU 1S
BXOOa U BbIX04Aa >XWUAKO-
cm. Bo3agyx, 3acacbiBae-
MblA M3 aTMocdepbl, o
Tpy6onpoBoAy  MoCTynaeT
B Typ603>KeKTop, rae cme-
LUMBAETCS C >KUAKOCTbH.
XugkocTe 13 Typ60o3aXKeK-
Topa  [ABWXeTcA  BBepX,
rnpoxoAUT 4Yepe3 Tensoob-
MeHHble YCTpoiAcTBa 3Me-
€eBUKOBOro Turna (Ha pu-
CyHKe He MoKasaHbl) U Aa-
nee pasgenisieTcd Ha 2 no-
ToKa: OAMH MOTOK Hampas-
NisieTcs B LEHTpasibHYo
YaCcTb  LIVPKYJISILMOHHOIO
ycTpoiAcTBa (OHO BbIMOJSI-
HEeHO B BuAe BepPTUKa/Ib-
HbIX W  TFOPU30OHTASIbHBIX
rMeperopofok) 1M BXOAUT B
BEPXHIO TOpPJIOBUHY TYyp-
603)XeKTopa, a BTopoiA no-
TOK OMycKaeTcsl Mo rnepu-

thepyn  LMPKYISLMOHHOIO
YcTpoticTBa 1,  npoxoas
rnog, JIOKHbIM  [HULLEM,

BXOOUT B HUXHIOK TOpJio-
BUHY TYpG603)XeKTopa.

AOna oTBoAa Tenna, Bbl-
[OensieMoro B mpoLiecce poc-
Ta MWKPOOPraHM3MoB IO

" drepyn anm@paicd ycra-
ridenero 2 TRITA S B8N

> Y BHYTPEHHEIA CTEeHKU
a?'ll'lapaTayTplz

(cekuun 10— 12).

OpgHa ceKuuss TaKoro
31.

Puc. 30. HakonsieHne 6uomaccbl B
npouecce Ky/ibTUBUPOBaHUS MWKPO-
opraHM3mMoB Ha M-rnapauHax B (ep-
MeHTaTopax:

/ — 6e3 po6aBoK rpaHynaTta; 2—cCc [f[o-
6aBKaMu rpaHynarta.

Punc. 31. ®depmeHTaTOp C TYp60O3IXKEK—
TOPHbIMW  MepeMellnBalWNMN  YCT-

PolAcTBAMA:

R . —

/igs. ‘@_'%p%‘o‘%%?ea»?%p;z PR T T
nogayn BoO3AyXa;4 5— BH eHHune rnepe-
CoROMH A ORI mgmwx
MNOTOKOB.
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[Ana BblpalWwMBaHNA MUKPOOPraHM3MoB Ha rasoob6pas/l
HbIX yrjeBojgopogax MWCNOMb3yTCa annapaTbl C Me-
XaHMYeCKMM MepeMeLInBaHueM cpeabl.

depmeHTaTOp 6apb0TaXXHOro TunNa C Mewasikom. dep.
MeHTaTop (puc. 32) npeacTaBnseTr coboih peakTop, CHab-
YKEHHbI MeLwasnikoiA 9 n 6apboTepamu.

a3006pa3HbIA yrsieBo4opos nocTyrnaeT B annapaTt uvepes
knanaH 8. lNMocne cmewmnBaHWSA B onpegesieHHOM COOTHOLUe-

HUM C peuunpKysIMpyemMbiM ra-
30M ra3oobpa3HbIiA yrfieBoao-
pon, rasogyBkoti 11 nopaeTcA
B (hepmeHTaTOp uyepes O6/10kn
ynaeBnmeaHna COr 12 wn 6Gap-
6oTep-rpebeHky 10. T[lopgauva
ero KOHTpOoJsIMpyeTcss C MOMO-
Wbl rasoaHasmsartopa 6, on-
pefensoLWwero KOHLLeHTpaLuio
yrsieesoAopoda Ha BbiIxoge.
Kucnopogconepxawmiia ras
rnoctynaet B annapaTt u4epes
perynupylowmnia knanaH ] wm
6apboTep-rpebeHky 2. [Mopa-
Ya ero perysnuvpyeTcs C rMomo-
Wblo razoaHanusatopa 13, on-
Puc. 32. ®epmenTaTop 6ap6o- peaesIAIOLLENO0 KOHLIEHTpauumio
TaXHOro Tuna Cc Mewasikom: ra3006pa3H0r0 yrneBO,quO,qa
| — pery/upylowmia knanau; 2— 6ap- g gygne g annapaT. KOHLEH-

6oTep AN NoAayn KUCNOPOACOLEepXKa-

uero rasa; 3 — Kopnyc annapara; Tpauna KOMIOHEHTOB B raso-
4 — perynatop pAaBfieHWs rasa B an- < -

napate; 5 — kslanaH BbliNyCckKa rasa; BOU qu3e B BerHeVl YacTtun
6 — rasoaHanusartop (Ha BbIX0Ae);

7 ananmsaTop:  8— knaman. 9 - [*)epMEHTaTOpa onpenendeTca
Mewanka; 10— 6ap6oTep Ana noga- C nomMowbr aHa/1M3aTopoB 7.

' nacoe 12 Gnokn ynasisains Mopada rasoB B (hepmeH-
C02 13 — rasoaHanmsaTtop (Ha BXO- TaTop HayMHaeTca C npop.yB_
Ae)- K/ as3oToM, Mocsie Yyero nopga-

eTCcH rasoobpasHblii  yrseBono-
poa, n KucnopoAcodepxawmnia ras. Ona noggepaHus ycro-
BUIA B3pblB06€30MacHOCTM MnpoLiecca ocylwecTBiseTcsa (B Cry-
Yae HeobxogumocTu) pasbaBrieHMe rasa asoToM.

Apyras cxema MWKPOOGWOSIOFMYECKOIA MepepaboTKM rasoobpasHbiX yr*
71eBOA0POAOB OCHOBAaHa Ha MPOTUBOTOYHOM MPOXOXKAEHUU raso-Bo3ayll” <
HOlA (MM raso-KUCNOpPOAHOIA) CcMecu 4Yepe3 Ky ibTypaslbHYH XUOKOCTb.
Mpn 3ToM (epMeHTaLLMA OCYLLECTBASAETCA B HECKOSIbKUX nocneposaTenb- <
HO COEAMHEHHbIX annapaTax, paboTalwlWnx Mnog AaB/IeHUEM.
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OTAENEHWUE BMOMACChHI MPOAYLEHTA OT XWUAKOMN
L, '3bl, EE KOHLUEHTPUPOBAHUE U CYWKA

MuKpo6bHasa 6romacca BO B/I&XXKHOM COCTOSHUW XPaHUTbCA

TpaHcnopTupoBaTbcsa He MoOXeT. OHa O6bICTPO TepseT LUeH-
1 g 6uos1I0rMveckn akTMBHbIE BellecTBa W Mof, [AelACTBUEM
ABCTBEHHbIX (PEPMEHTHBLIX CUCTEM HayMHaeT pasfaraTbCs.
MosTomy AN NPUOAHUSA K/IETOYHOLA 6Guomacce TOBapHOIo
BAZA N CTABU/IBHOCTU MNPU XpPaHEHUW W TPaHCMNOPTUPOBKE ee
o6espoxuBatoT. KynbTypasibHas >XWUAKOCTb, MocTynawLwas
Ha cTaguio M3B/leYeHUs 6uomaccbl, 006bIYHO MMeeT OoT 5 A0
KO r cyxota 6uomaccbl (CB) Ha 1 n XmAKocTU. I3TO O4YeEHb
HU3Koe COZlepXaHue LLesieBoro nNpoaykKTa, U noTomMy Heobxo-
AuMO MPUMEHSITb MHOFOCTYyMeH4yaToe CrylieHue K/IeToO4HOM
6ruomacchbl, 4YTOObl BbICYLUMTb ee A0 TpebyemMoin BIaXHOCTWU.

CyLlecTBYeT HECKO/IbKO CMOCO60B M3B/IEHEHUS] K/IETOYHOIA
6romaccbl MWKPOOPraHM3MOB W3 FOTOBOA Ky/bTYpPasibHOMA
XWOKOCTW: OoTCcTamBaHue, (UNbTpoBaHMe, CcenapupoBaHue,
LeHTpugyrvposaHme n T1.4. (MexaHM4yeckme crnocobbl), Bbl-
napmeaHve U cylwka (TennoTexHuyeckue). MNpu npoussos-
CTBe KOpMOBOro 6esika MCMNOMIb3YIT pas/inyHble coYeTaHus
TakuxX Crnoco6oB AN KOHLLEHTPUPOBAHUSA  K/IETOYHOA 6Kno-
Maccbl (Hanpumep, ¢G10TMpoBaHWe, cenapvpoBaHue, BblMa-
pvBaHVe W cyLlliKa), HO Bcerga npuv Bblbope onpenesieHHOM
CXeMbl KOHLLEHTPUPOBaHUA 1 n3BJ/leyeHMs buomaccbl MPOBO-
[OAT ee 9KOHOMMYecKoe 060CHOBaHMe.

Bbibop TOMA WK OpYroii cxembl, KpomMe TOro, 3aBUCUT OT
MCMosib3yemMoro npoayueHTa (OPOXOKU, MUKPOCKONMUYecKumne
rpubbl, 6akTepnn), KoOHUEHTpauMn MUKPOOPraHM3Ma B Ky/lb-
TYPa/IbHOIA XXNAKOCTW, KOHUEHTpauuu v npmpogbl UCMOSb3Y-
emoro cybecTpaTa 1 gp.

dnormpoBaHune

3T0T cnoco6 MApMMEHMM TO/IbKO AN BblAesIeHNs OPO0X-
»eid MNpy NpomsBoACTBe KOPMOBbIX APOXOKEM npouecc dJio-
TUPOBaHUSA [LPOXXKEBbIX K/AETOK OCYLLecTB/IeTCA MyTem
BcreHvBaHWS FOTOBOMA KyJIbTYypaslbHOMA XuAKocTu. BmecTe ¢
MeHolA U3 Ky/bTYPasIbHOMA XKUAKOCTU  yaanseTcsd OCHOBHas
Macca OpoXOKeiA.

Mpupoga npouecca GOTUPOBAHUSA APOXOKEIA MOKa A0 KOHLA He usy-
Ha. EcTb npegnosiokeHue, 4TO Mepexoay APOXOKEeEA B MeHy crocobcTBy-
MOBEPXHOCTHO-aKTUBHbIe BELLECTBA, MPUCYTCTBYOLWME B Ky /IbTYpasibHOMA
[KocTn, KOoTopble COpGUPYIOTCS Ha MOBEPXHOCTW pasgesia a3 Bo3gyX—
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KXNAKOCTb. A ApPOXXKEBbIE KMETKU, UMeLNEe cpoacTBO K/MOBepXHOCTEM
aKTUBHbIM BelwecTBaM W 3/1eKTPUYECKUIA 3apapn, agcopbupyroTesa 3a ¢, 10
BO3HUKHOBEHMSA TMOMAPHbIX CBA3EMA Ha MNOBEpPXHOCTU pa3gena a3z
AYyX — XWNAKOCTb. [lpyroe npeanosnioxeHune cBA3bliBaeT (10TayMOHHasn
CNoCO6HOCTb APOXXel ¢ coAepXaHMEM B K/leTKax CBOGOAHOIA U cBsA3aB
HOUA BoAbl, a TaKXe MpUCYyTCTBUMEM B cpefe MOHOB KasblUusa. B ycnosus
VHTEHCUBHOIA aspauuu KAeTKU TepsitoT ruapaTHy 060/104Ky, nonagarn™
Ha rpaHuuy pasfgena XUAKoOA 1 rasoBoiA ¢a3 v nogHMMarTcs Ha N
BEPXHOCTb. ‘
®i0TMpoBaHME [OPOXKELA NPOU3BOAUTCS B crneumasibHbIX
annapaTax — ioTaTopax pa3/INYHbIX KOHCTPYKLMIA, MO3BO—
NnAawWwmnx B 2—4 pasa yBe/IMUUTb KOHLUEHTpauUulo OpoxoKe-
BoiA 6uomacchl.
OpHocTyneH4YaTbIA ¢noTaTtop. Ha puc. 33 npeacTasneH
o6WmMiA  BUA, ioTaTopa npo-
MU3BOAUTENbHOCTBIO 100 M3u
dnoTaTop COCTOUT U3 CTa/lb-
HOro LMINHAPUYECKOLA (hopMbl
Kopnyca 2 C TMJIOCKUM [OHW-
wem, BHYTPU KOTOpPOro ycTa-
HOBJIEH CTakaH 5 wMeHbLUero
OnameTpa. pocTpaHCTBO Me-
XAy CTeHKaMu Koprnyca ucTa-
KaHa pasfenieHo BepTUKa 1b-
HbIMW MeperopoakKamMu Ha Cek-
umn (0T OByX A0 wecTu). MNe-
peropogka MexXay MNepeoA U
rnocriegHeiA ceKuusaMU  CrsioLu-
BrX Has, goxoguT A0 AHa, Mexay
OCTa/IbHbIMU CEKLUAMN  nepe-
ropookm [0 AHa He [O0X0oOAT.
B HWkHelA 4YacTum dioTaTopa
B CEeKUMSAX  CMOHTUPOBaHbI
6apboTepbl, B BepxHelA 4ac-
TU — MEXaHUYECKUIA  MeHora—
cuTeNnb, MPUBOAUMBLIA OT 3le-
KTpoaBuratens. Ona ynydie-
HUA MeHoraweHmna Ha Bpalla-
WNHACA QUCK MeHoracuTens
1— wTyuep ANA BbIXoAa CryLleHHO no pr6e 4 noaaeTca  BoAA-
APOXOKEBOW CyCNeH3unu; 2— CTaNbHOVA ,ﬂ,ﬂﬂ BO3MOXXHOCTWM WCMOJS1b30-
Kopnyc; 3 — mMexaHu4veckmnin neHora-
BaHUA XMMWUYECKOro neHoracu-

cuTenb; 4 — Tpy6a nogauu BoAbl Ha

Kpbl/1bYaTKy MeHoracuTesns; 5— BHyT- —
pemnd  oraan: 6 wrynep mas  TENS B BEPXHEMA yacTu Kopry-

Puc. 33. OgHocTyneH4YaTbliA ¢ho-
TaTop:

BBOAA APOXOKEBOU  cycneHsuu; 7 — ca umeeTcda cneymasibHasa eVH
wTyuep AN8 Bbixoga O0T(0TUPOBaH—
Ho xunakoctu; |—V — cekyumn. KOCTb.
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Anoxxesaa CyCcneH3usa

N3  OpOX>XKepacTUsibHOro anna-

T4 nocTynaeT B MepBY0, caMylo 60/1bLUy0 MO AJ/IMHE CeK—
Pato ¢pnoTatopa 4yepe3 wWTyuep 6. 3a cueT Bo3Ayxa, Mnofa—
emoro yepe3 6ap60Tep, B 3ITOIA CEKLUMWU MPOMCXOAUT duio-
BA oBaHMe OCHOBHOUA Maccbl Apoxokeid. O6pasytolasics re-

Ta cTekaeT 4yepes

BEpXHNIA 60pT

BHYTPEHHEIo uUuanHgpa

/cTakaHa) n N0 yCeYeHHOMY KOHYCY nonagaeT B 30HY MeHO—

aweHusa. HednoTuposaHHas
XVUAKOCTb MepeTeKaeT U3 Ccek-
WA B Cekuumio noa BepTu-
KaUbHbIMA rneperopogKkamu,
ocBo6oxaaeTcs 0T [OPOXOKEA
M K nocnegHein cekumm npu-
X0AVUT C MUHUM&aSIbHbIM WX CO-
nepxaHuem. CobpaHHas BO
BHYTpPeHHEM cTakaHe ®JioTa-
Topa CrylieHHas ApoXkXesas
CyCMeH3nss 0TBOAMUTCA MO TpPy-
6onpoBogy 4epes wTyuep /
Ha cernapaTopbl 4S9 OaNbHeiA-
Lero KoHueHTpupoBaHusa. Oc-
BOOOXKAEHHass 0T ApoXokeia
KUAOKOCTb  yepe3 wTyuep 7
rno Tpybe HampaBnseTca u-
60 ANA BTOPUYHOIO WUCMOSIb30-
BaHVS WM ynapusaHus, nbo
rocsie NpeaBapuTesibHOA 04u-
CTKM cbpacbiBaeTCcsd B KaHa-
nvzaumio.  TloTepn  Apoxokei
cocTaB/AT 5—7%.
JByxcTyneHuaTbliA  ¢ioTa-
TOp. Ha puc. 34 npeacraBrieH
06LUMA BUAO, Takoro ¢iorarto-
pa Npon3BoAUTESILHOCTLIO 100
M3Iu. [lpox>keBas CyCreH3us
B A pox>KepacTUNBbHOI0 YaHa
rnocTynaeT B KOJIbLEBOE TpPo-
CTpaHCTBO (hnioTartopa, ob6pa-
3yemMoe BHELWHUM UUANHOPU-
YECKMM KOPMYCOM W BHYTPEH-
H/M cTakaHoOM (I CTyneHb), U
PoxognT  nocneposaTesibHO
G cekumn. OcBoBOXAEHHas

Puc. 34. AByXCTyneH4YaTbIUA (o-
TaTop:

| — naTpy6ok BbIXxoga OTpa6oTaHHOUA
XXUOKOCTU € | cTyneHu; 2 — CryuieH-
Hasi  gpox>keBasi  cycneHsus; 3 —
CTa/IbHOIA  Kopnyc; 4 — wWTyuep AN
BBOJA [ApOXOKEBOW cycneHsuun; 5—
BHYTPEHHUIA cTaKaH; 6 — naTpy6oK
BBOJa BO3AyXa; 7 — 6ak [AN1A MeHo-
racuTens; 8 — aneKkTpoABUraTesib;
9 — nwkK; 10— KpblsibYaTKa MeHora-
cuTensi; 11 — BHYTPeHHUIA  KapMmaH;
12 — naTpy60K BX0A4a KUAKOCTU Ha
Il cTyneHsb; 13 — naTpy6bok oTBOAA
oTpaboTaHHOW  XugkocTu; 14 — Gap-
6oTep.

L



0T OPOXOKE >XMAOKOCTb 0TKaumBaeTCa UeHTPobexHbIM n |
COCOM BO BHyTpeHHMIA kapmaH (Il cTyneHb). lMogaBaemble
Ha 11 CTyneHb BO34yX (QOoTUpyeT ocTaBwwmeca nocne n A
BOA CTYMNEHWN OPOXOKEBbIE K/ETKMW.

PasmelleHne B ogHOM hioTaTope ABYX CTYMEHelA dnota-
poBaHWA obecneynBaeT KOMMAKTHOCTb 060pyAoBaHMa M Mos3'
BONAET [O0CTUYL 3HAYUTENIbHOI0 CryLWeHUa CyCcreH3um Opox!
»Xel: Ha nepBoia cTyneHu B 2 pa3a (c 5— 10 go 10—20 r Cb
Ha 1 1), Ha BTOPOA CTYMEHU elle Mpubsn3nTesibHO B 2 ps.
3a (0o 20—40 r Cb Ha 1 n).

CenapupoBaHue

JanbHelMilwee cryuieHne 6uomaccbl MMKPOOPraHM3MoB [0-
cTuraeTca cenapmpoBaHmem. MakcmmasibHO Ha cenapaTopax
MOXHO Cryctutb 6uomaccy o 130— 150 r Cb Ha 1 n. Ta-
KOIA CTEMEHU CryuweHus 6e3 npegBapuUTesiIbHOro ¢G10TUpoBa-
HUA MOXHO [O0CTUYb TOJIbKO B HECKO/1bKO CTyreHelA.

B yacTHOCTU, Npu OTAENIEHUN OPOXOKELA Ha cenapaTope C O4HOBpPEMEH-
HOA MX MpoOMbIBKOM (pa3baBsieHMeM) HeobXoAMMO WMeTb TPWU CTyreHw,
npu npeasapuTenibHOM (G/10TUPoBaHUM — ToNbKo ABe. Kpome Toro, npo-
uecc cenapuposaHmusa 3HaYUTESIbHO 6onee 3HEeproemMok no cpaBHEHWU C

bnoTupoBaHMeEM, MO3TOMY BK/IlOYEHMEe CcTaauu (NoTMpPOBaHUA r03BOMAET
3aMeTHO CHU3NTb 3aTpaTbl Ha BblaeneHune p,pomx(eﬁ.

Bo Bcex cnyyasx A0 MOCTYNJIEHUA Ha cenapaTop [poxX-
)KeBas CyCneH3ns [0/DKHa MpoMATU  Oe3My/1brmpoBaHue —
OXWXeHune, obecriedyusalollee HOPMasibHOE repekaynBsaHve
M cenapuposaHue. [eamMysibrupoBaHmMe MeHbl OCYLLeCTB/ISeT-
CA pas/INYHbIMWU crocobamMn: MexaHUYecKUM (MexaHndeckoe
raweHve neHbl BO (hsioTaTopax WaM BHe MX, NpU OTCYyTCTBUM
cTagunm (0TUPOBAHUS — ralleHne MNeHbl APOXKEBO Cyc-
MeH3nK, BbIXOOALWEM W3 APOoXXKepacTU/IbHbIX annapaToB);
eCTecTBEHHbIM (B CNeunasibHbIX Ae3aMyJsibratopax, YCTaHOB-
NIeHHbIX MNoc/eaoBaTesibHO Ha MNyTU OPOXOKEBOMA  3MyfnbCun
M3 OPOXOKepacTU/IbHOro annapara B NPUEMHUK); XUMUYeC-
KUM (C MUCMNO/1b30BAHMEM XUMMUYECKUX CPeAcTB MeHorawle—
HNA).

OTaeneHne KIETOYHOM 6momaccbl B cerapaTopax mMpoTe-
KaeT MnofobHO ocaXAeHUo MNpu oTCTaMBaHWW Mof, B/VSHVEM
cunbl TshkecTU. OA4HaKO MOMWUMO CWbl TSHKeCTUM B cenapa-
Topax Ha APOXXKEBYK KNETKY OeMCTBYeT elle LeHTpobex-
Has cusla, KoTopas BO MHOrO pa3 nMpeBbIaeT CUy Tsdxe-
cTw. Moa BANSHNEM LLEHTPOGEXHOIA CU/bl APOXXKEBble KET-
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VMMelLLMe NA0THOCTb A0 1,1 r/cm3 oT6pacbiBalOTCA K Mne-
K pepm cocypa, a XWUOKOCTb, JIMWEHHAA [OPOXOKE, Kak
6onee sierkaa (NNOTHOCTL ee okoslo 1 r/cml), 6yner cobu-

paTbcs B LIEHTpE cermapaTtopa.
CKOpOCTb BbIAeIEHNS APOXOKEIA B cernapaTopax B 5000—

0000 pa3 Bbille CKOPOCTU OCaXAEHUA APOXOKEIA B OTCTOIAHU-

Kax.

B HacTosiwee BpemMs paspabaTbiBalOTCA HOBble [AeKaHTaUMOHHblE WU
ABOTaUMOHHbIe MeToAbl BblAesieHMsa 6Guomaccbl C MPUMEHEHUEeM TMoBepX-
HOCTHO-aKTVMBHbIX BELEeCTB. B 4acTHOCTWU, APOXXKW, BblpalleHHble Ha Au-
3elbHOM TOM/IMBE, OTAENAIT 0T XWUAKOCTU AeKaHTauueid, npy 3TOM OHU
cKan/siMBalTCcA B Mac/isHOM ¢a3e B Buae cycneHsun. CycneH3utwo obpaba-
TbIBAT KaKMM-/1M60 feTepreHToOM, Harmpumep C/IOKHbIM 3(QMpoM caxapo-
3bl CEMW30/I0OM, MOC/Ie 4Yero APOXO KW OTAeNslT LeHTpUdyrvpoBaHueM.
ApoxokeBble KMETKM OTMbIBAT ANS yAafleHUs [AeTepreHTa, KOTopbitA
BHOBb BBOAMTCS B MpoLiecc.

Ana BblgeneHna 6aKkTepnasibHOA 6uomaccbl U3 Ky/NbTYypasibHO XWULA-
KOCTW MpefsioxkeHo ABa 6GeccenapaliMoHHbIX MeToga. 1o MepBOoMYy M3 HUX
CYCMeH3N0, BbIXoAALlY U3 depmeHTaTopa, nogkucnswT go pH 2,7—4,5.
MoAKNCNEHHYIO CYCMEeH3MI0 HarpeBaloT B WHTepBasle TemnepaTyp 45—
90°C B TeyeHue 10—30 MVH. B pe3ynibTaTe Takoii 06paGoOTKM MpPOMCXO-
AUT Koarynsaumna MUKpo6HOM 6unomacchbl, U OHa JIerko oTAenseTca oT BOA-
HOM pa3bl J106bIM M3 00blYHbIX MeTOA0B pasgenieHnsa AByxX(hasHbIX CU-
cTem: PuUAbTpPOBaHWEM, AeKaHTauueri, LeHTpUdyrupoBaHnem.

AnNa  NoAKWUCNEHUS CYCMEeH3UW MOXHO WCMosb30BaTb KWUCMOTY WM
CMeCb KMC/I0Tbl C MUHepasibHOM coslbio. O6sA3aTefnlbHbIM YC/10BUEM SABNA-
eTcs Hannume B KWUC/I0Te WU B COMIM MUTaTeslbHbIX KOMMOHEHTOB M OTCYT-
CTBME KOMMOHEHTOB, BpeAHbIX ANA MWKPOOPraHW3MoB, TaK KakK BofHas
cpega nocne otgesieHns 6nomaccbl Bo3BpaljaeTcsa B (pepMeHTaTop Ha cTa-
AVo BblpawmBaHua. Ansa NoaKUCNEeHUs UCnosib3yloTea ¢ochopHas, o-doc—
(opHasi, yKcycHasi, NponunoHoBas, MacsiaHas, mMeTundochuHoBasd, o-doc-
uHoBas, .M-dochumnHoBasa, consHasa, cepHas, a3oTHaa KUCMOTbl, ¢ochop-
Hasl KUC/MoTa+ X/I0pUCTBINA  Ka/lbUMIA,  (octhopHass  Kuc/oTa+ X/10pUCTbIiA
HaTpUiA, thochopHas KucnoTa + XJI0pUCTbIA  KasTbLMIA+ XJ/I0PUCTBIA  HaTpUA,
YKCYCHasi KUCI0Ta~+ X/1I0PUCTbIA Ka/lbLMIA.

J[obuTbea Koarynsaumm 6unomaccbl MOXHO, [A06aBnsis B CyCMeH3uio
TOMIbKO X/I0PUCTbIMA KasibLMIA, MPUTOM B LUMPOKOM Aunarna3oHe KOHLEeHTpa-
wiAa (ot 0,01 go 10,0% mae.) v npu nw6om pH.

He MeHee 3((eKTUBHbLIM METOAOM BblAe/IEHNS MUKPOGHOLA 6Guomacchbl
V3 Ky/IbTYpasIbHOMA >XUAKOCTU SIBAISeTCA BBefEeHMEe B Hee OpraHu4yeckoro
PacTBopnTesia, He CMelnBalLLerocs C BOAOM, TensaioTa McrnapeHus KoOTo-
poro 3HaunMTesIbHO HMXKe, a M/I0THOCTb Bbile, 4eM Yy BOAbl. B pgaHHOM
cucteme 6Momacca okKasbliBaeTCs ar/Io0MepupoBaHHOIA B opraHM4yeckom croe
M Nerko BblaensieTcs A6bIM K/accMyeckKMM MeTogom. OcobeHHO npurog-
HbIMM ANS peasin3alMn HacTosLero meTofa OKasa/lMcCb raslouanpoBaH-—
Hoe yrnesogopoabl Ci—C5 (X/10p0hopM, METUEHXJI0pUA, YeTbIpexxsio-
PucTbit yrnepos, MeTUAeH6poMua, TpuxaophTopMeTaH, AHX0pHTOPpMETaH,
*'6poM-2 —XJ10p3TaH, 1,1-An6pomMeTaH, 1,1-ANXN0P3TaH, 1,2 -AnNX0p-
TaH, 1,1 -AUX/I0P3TU/IEH, 1,2 -AUX/I0P3ITU/IEH, MeHTax/iopaTaH, 1, 1, 1,2 -TeT-
PaopomaTaH, 1,1, 1,2-TeTpax/siopaTaH, 3Tunb6pomug, 1,2-An6poMMponaH,
'Xn°P6yTaH, 2-6pombyTaH 1 Ap.), a TakKxe cepoyrnepoa m Tosyos.
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YcnoBusA, npu KOTOpbIX MPOBOAAT CMellMBaHWe Ky/bTypasibHOMA XWp-
KOCTW C OpraHM4yecknmM pacTBopuTesieM, crefylolimne:

TemnepaTtypa, '°C 20— 55, npenmyuwecteBeHHo 35—45.

CoOTHOWEHNEe pacTBOPUTENSs W  Ky/AbTYpasIbHOA >KUAKOCTU 1 :2
100 : 1, MPEMMYLLECTBEHHO 1 :10— 10 : 1.

Mpofo/HKNTENNbHOCTL CMelnBaHnsa, MuH 60, npeummyuiecteeHHo 10_3q

Cyuwka

Ana nonydeHns 6enkKoBbIX MpenapaToB, MPUroAHbIX K
ONNTENbHOMY XpaHEHU0 U TPaHCMOPTUPOBKAaM, OTAESIEHHYO
0T XMNAKO (ha3bl 6uMomMaccy npoAyLeHTa cylwaT A0 BJ1aXHOo-
cTn 8— 10%.

(€5217 7]
nap

Ha craHLu

NepeKaUKn

B kaHa/wzaumio BaanmLl

Puc. 35. CxeMa ABYXKOPMYCHO BaKyyM-BbINapHOA YCTaHOBKMU:

1— c6OpPHUK [APOXOKEBOA  CcycrneH3uu; 2 — nogorpesBaTesib—nsiaamonunsarop; 3—
HanopHblii 6ak; 4, 5— BaKyyM-BblMapHble annapaTbl; 6 — 6pbI3rooTAennTens; 7—
6apomeTpuyecknii KoHAeHcaTop; 8 — ucnapuTesib KoHAeHcaTa; 9 — c60pHUMK yna-
peHHOA cycneH3uun; 10— c60pHUK 6GapomeTpuueckoid BoAbl; 11 — BaKyyMHbIIA Ha-
coc; 12 — Hacocbl.

Ana cHMKeHMA pacxofa napa Ha CYLUKY LPOXXEBYIO Cy-
CNeH3Mto, MNOJTYYEHHYIO MOC/Ie CenapmpoBaHmna UM GnoTupo-
BaHWA, NpeaBapuTesibHO ynapmBalwT [0 COAEPXaHUA cyxux
BellecTB 24—26%. [Mpouecc NpoBoAAT Ha BaKyyM-BblNapHbIX
ycTaHoBKax (pwuc. 35) ¢ cobsiofeHneM CrefyowmX yenoem i

OS89 COXpaHEeHUS BUTaMWHHOIO cocTaBa APOXOKelA Temne-
paTypa BbinapMBaHUA He [o0J1XKHa npeBblwaTb 80—85°
MNoBbIWweHWe TemnepaTypbl Bbliwe 85°C, KpomMe TOro, moxeTt]
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,»BECTU K MPUTOPaHUI0 CYXUX BELLECTB K MOBEPXHOCTU Ku-
3MNbHBbIX Tpyo6;

019 CHKEHUS MeHoo6pa3oBaHUsA  OPOXOKEBYH CyCreH-
LK> nepef, rnogadeihn B BbiMapHble annapatbl Heob6xo[umo
MJ1a3MosIN3NpoBaTh;

rpeiowas Kamepa BbINMapHOro arnnaparta AoJhkHa obecne-
UMTb X0poLW Y0 LNPKYAALUIO OPOXOKEBOIA CycrieH3un. B cxe-
e BblMapHoro arnnaparta A0J/KHa 6bITb rnpegycMoTpeHa He-
npepbiBHas LUWPKYIAUMSA APOXOKEBOIA CYCMEH3UM Mo Tpybam

Pvc. 36. [ByxBasibLoBasi nmapoBasi CyLUM/IKA HEMOrpPYy>XHOro Tuna:

/ - MpoponbHbBIA LWHEK; 2— HOX; 3— KUHbSA; 4 — 6apabaH; 5, 6 — KpbIWKN C
nonyocsimu; 7 — Tpy6ka AN BbiBoAa KOHAeHcaTa.

M annapatam 6e3 A/UTEe NbHbIX O0CTaHOBOK;

0N CHWKeHMA pacxoga Tersla paboTy BbiMapHoOro anna-
paTa Heo6xo4UMO OCYyLLecTB/IATbL MO CXemMe C MHOrokKparT-
HbM ero Ucrnosib30BaHUEM,;

CXEMbl KOMMYHUKaUMIA N KOHCTPYKLUMU BbINapHbIX anmna-
paToB O0/DKHbI MNpefycMaTpuBaTb XUMMWUECKYKD U MeXaHW-
YEeCKYH OYUCTKY BCeX TenJsionepefarolmx MoBEepXHOCTEIA.

[ANa cylwKn KOHUeHTpaTa K/IETOYHOM CYCMeH3nu npume-
HAKTCA BasibLIOBbIE W pacnbl/ITENbHbIE CYyLIUIKW. Ha Banb-
LOBbIX CYLUMJIKaX, LWUPOKO WCMOSIb3YyeMbIX Ha NpeanpusaTu-
AX MaslolA MOLLHOCTU, moTepu 6Genka pgocturawT 15%. Ha
pacnbUINTENbHbIX CYLUU/IKax MoTepu 6Gesika 3HaunTesIbHO
MeHbLLE.

BanbLoBble cywnnku. Fpouecc CywKn B TakKMX annapa-
Tax NpoucxoauT B pe3ysibTaTe COMNPUKOCHOBEHUS MaTepua-—
Jla (bnomaccbl) C ropsyeiq MOBEpPXHOCTbH BpaliarL,erocs
6apabaHa (BHyTpb 6apabaHa nogaeTcsa nap). Mo KOHCTPYK-
UM 3TN CYLUWUSIKM 6bIBalOT O4HO- U ABYXBasibLOBble, HeMno-
PY>KHble 1 norpy>kHble. B MNpov3BOACTBE KOPMOBbIX OPOX-
MXE 4yalle MPUMEHSTCA ABYXBasibLOBbIE CYLUUIKN.

AByxBasibLoBasa CyWWUZIKA HEMOTPYXHOro
Tuna BCI (puc. 36) cocToUT M3 ABYX CTa/lbHbIX, MNO/bIX,
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ropu3oHTasIbHO PacmnoslIoXKeHHbIX 6apabaHOB  AMaMeTpoM
1220 v pgsviHotd 4000 mm. Kaxpablia 6apabaH 3akpbIT C Tom.
LOB KpbllWwKamu 5 n 6. bapabaHbl ycTaHaB/IMBalOTCA CTPOro
napasi/iesibHO B MOALWWIMHMKAX Ha 06WEeA JIUTOIA  YyryHHOLA
CTaHVHe. Yepe3 rMosiyocu, MMeKLWMe LeHTpasibHble oTBep-
cTuA, B 6apabaHbl C OOHOM CTOPOHbI MOCTyNaeT rpelowmia
Hap pasneHvem 0,3—0,4 MTIla, ¢ Opyroti uyepes crneuasib—

Mp

Puc. 37. [lByxBasibLoBasi napoBas CyLIM/IKA MOFPYy>HOro Tuna:

1— WHeK; 2 — HOX; 3 — bGapabaH; 4 — BaHHa; 5— mMewanka; 6— nogorpeBaTesib.

HYIO TpybKy 0TBOAUTCA KOoHAeHcaT. CBepxy y TopuoB 6apa-
6aHOB YyCTaHaB/IMBalOTCA KJ/IMHbA 3, obpasyolime  Mexay
6apabaHamMmun BaHHY, B KOTOPYI0 HerpepbIiBHO MOCTYyMNaeT KOH-
LeHTpaT 6umomaccbl (C cogepXaHuem Ccyxmx BewiecTB 12,5—
25%). Haxoasicb HECKOJ/IbKO MMWHYT B 3TOA BaHHE, KOHLEH-
TpaTt HarpesBaeTcCca 40 Temrnepatypbl okosio 100° C, 4acTb
B/1arv npuv aToMm wucnapsetca. bapabaHbl BpawialoTca Ha-
BCTpevy O4UH Apyromy, KjeTodHad 6uomacca HamasblBaeT-
CA Ha UX MNOBEPXHOCTb TOHKWM POBHbIM C/l0eM © 3a 23 060-
poTta 6apabaHa nsieHKa 6uomMaccbl ycrneBaeT BbICOXHYTb [0
BN1aXXHoCTU 8— 10%- Cyxas nJieHKa CHMMAaeTCA C MOBEPXHO-
cTn 6apabaHOB HOXaMW, YKPENJIEHHbIMU BMECTE C MPKUM-
HbIMW YCTPOIACTBaMW Ha FOPU30HTa/ILHOA TpaBepce, U OCbl-
naeTcs B NpoAosibHble WHeKM 1, a n3 HMUX 4epes cuctTemy
TPaHCMOpPTHbIX CPeACTB MOCTYyNaeT B MeLKu win 6yHkep. Ha
1 Kr ucnapsiemotid Bfiaru pacxogyetcs 1,7 kr mapa. lMpowns-
BOOAVUTENIbHOCTb  ABYXBa/lbLOBOA MapoBOMA cywmnikm BCl
1000 Kr ucrnapsieMoiA Bfiaru B 4ac.

AByxBanbuosas cywmnnka NMOFPYXHOTO
Tuna CAOA 1200/3600 (pwuc. 37) oTJ/iMyaeTca OT onucaHHOMA



CYLUM/TKN TEM, YTO B HEA KaxXAbliA CyLUMbHBIA Gapa-
1 norPYsenHbllnl B BaHHY> paboTaeT CaMOCTOSTE/IbHO.
6aH 3e04MTENIbHOCTb TakOM CyLIW/IKM M0 UCNapsemMoin Bria—
iApacxoq mapa Ha 1 Kr uMcnapsemMoid Bfarv Takue Xxe,
6 ey cywmnkn BCI. 3Ta cywmnka gaet BO3MOXHOCTb yBe-
AUNTb KO3DPUUMEHT UCMOSIb30BaHUS paboyeii MOBEPXHO-
Nn 6apabaHOB N yMeEHbLMTb KOHTAKTUpOBaHWE 0TX04sA-
X napoB BJlarv C BbICYLUEHHBIMU [,POX>KaMW.

Puc. 38. CywunnbHaa ycTaHOBKa C WCMOJSIb30BaHWEM B KayecTBe ToOrnsivusa
JIMIrHNHa:

1—/AbIMOCOC CYLWW/IKW: 2 — CEKTOPHbIMA nuTaTenb; 3 — LMK/OH; 4 — pacnblnTesib—

Hasl cywwunka; 5— Tpy6uaTblii BO3ayxonodorpeBaTesib; 6— Kanopudep Ans nNogo-

rpeBa BO3fyXa; 7 — ra30ouUCTUTEsIb—LUKMOH; 8 — BEHTWSTOP BO3AYXOMOAOrpeBa-

Tens; 5— TOMouHbIA BeHTUAATOp; 10 — LMKOHHAs TOMKa A/19 CKUTaHWS JIMTHUHa,
AbIMOCOC; 12 — UMKIIOH ANA O0TAENEHUN CYXUX APOXKEN.

PacnblnuTesibHble cylunsKW. lpolecc cyllku B pacnbifin-
Te/lbHbIX CYLUMJ/IKAX OCHOBAaH Ha TOHKOM pacrbl/IeHUUM KOH-
LieHTpaTa KIETOYHOIA 6Momacchbl B Kamepe, 3arofIHeHHOA ro-
psAusM BO34YXOM. Mesnbualdluve Karnjv KOHLEHTpaTa B 3TUX
YcnoBusix 6bICTPO  BbICbIXalOT U B BUAe TOHKOr0O Mopollka

afaloT Ha AHO CYWWKW. B pacnblIMTesnbHbIX —CYLIUIKaXxX
J11 HarpeBa CyLUWJIbHOFO areHTa WCMosib3ylTcs pa3/finyHble

[bl TONNuBa: ras, MasyT W JIMTHVH.

YwunbHaa ycTaHOBKa C WCMNO/b30BaHMEM B KauyecTBe

JWBa INTHUHA U C LEHTPOGEXHBIM Pacrbl/IeHUEM KOHLLEH-



TpaTa K/ETOYHOA cycrieH3un (c cogepxaHuem cyxmx L
wecTB 22—25%) nokasaHa Ha puc. 38. KoHueHTpaT Ha/
COM MojaeTcsa K LeHTPo6exXHoMy pacnbl/inTesibHoMY AMc5
CYLWWNIKN 4 U pacnbiNgaeTcsa B MOTOKE CYLW/bHOro areHTa
HarpeToro AbIMOBbIMW rasamu Ao Temnepartypbl 180—300°r
B TernsioobmeHHuke 5. lMpeaBapuTesibHO MOACYLUEHHbLIA Jmr
HUH cXkuraetca B neun 10 uMkAoOHHOro Tuna. Vcnosnb3oBaH'
Hble [bIMOBbIE rasbl OYULWAKTCA B LMK/IOHE 7 U 0TBOOATCA B
aTmMocepy. OTpaboTaHHbIA B
CYLUWSIbHOIA  Kamepe  BO3AyX
TemnepaTypoti 80—90° C oT-
BOANTCA W3 CYLUNSIbHOIA Kawve-
pbl B UMKNOH 3, rae OT Hero
0TAeNseTcs roToBbIA NPOAyKT.
Uepe3 LwIt030Bble 3aTBOPbI 2
CYXOM MOpOLWOK MHEeBMOTpaH-
CNOpTOM MOA3eTCA B LWKIOH-
Puc. 39. YuacTok noaroTosku cy-  pasrpy3vTens 12, rge cobu-
LWNNbHOI0O areHTa E yCTaHOBKe paeTCﬂ rOTOBbll‘/Jl npo'quT H3
ON1A CYWKNM ApoXXewnm C ucnosib- CyLUMﬂbHOl‘;l KaMepbl.
30BaHMEM B KayecTBe ToOns/imBa
NPUPOAHOTO rasa: Mpn wncnonb3oBaHUN B YC-
1— pacnbliMTeNbHaa  cywuska, 2— TaHOBKE B KayecTBeé Torvwea
TonkKa A/18 CXUraHusa; 3 — TOMOYHbINA npupoaHOro rasa y4acTok OT-
BEHTUNATOP: BOJa FOTOBOFO MPOAYyKTa ocTa-
eTca TEM >XXe, a y4dacToK rog-
roTOBKM CYLUWSIBHOr0 areHTa MeHseTca (puc. 39).
PacnbivTeNibHblE CYWUUIKM  paboTalT MNpu  criefyolmnx
pexunmax:

TemnepaTypa, °C

NocTynawwLero Ha CylKY KOHLeHTpaTa 6uomacchbl 55

nofaBaemMoro Bosgyxa 200-300

BO34yXa, O0TXOAALLEr0 U3 CYLIW/IbHOM Kamepbl 20
500

AbIMOBbIX ra3oB Mepes Bo3gyXxornogorpeBaTesiem
Pacxon nurHmHa (BnaxHocTbi 40%, ¢ TensioToiA cropa- 11
Hua 3250 k[)>k/Kr) B rnepecyeTe Ha 1 T Cyxoro npoayk-

Ta, T

BuTamMmuHmM3aymsa MMKpo6HOA 6Gnmomacchbl

[Ana noBbllWeHUA NUTaTesIbHOM LIeHHOCTU KOpPMOBOFo 6ert
Ka ero oborawalT BUTaMUHaAMWN OOHUM U3 CAEeAYOLMX cno-
c060B (WM KOMTMJIEKCHO): B MNpoLecce BblpawMBaHUsA; Crie-
LMasibHOMA 06paboTKOA TOTOBOMA 6Gmomacchl; nyTem ao6aBKia
roToBbIX BUTAMVHOB B KOHLLEHTpaT K/IeTOYHOLA 6MomMacchbl re

pen BbiCylIMBaHNEM.
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MonYyeHne BMTaMMHOB B rMpouecce BblpaliMBaHNA MUK-

ofaHnsmos. BUTaMMHHBIA cOCTaB MUWUKPOOPFraHM3MOB —
p SyUeHTOB KOPMOBOro 6esika — B 60/IbLUIOIA CTEMEHN 3aBU-
nP° 0T poda v BUA4a MMKpPoOpraHM3ma, coctaBa NUTaTesIbHOA
Cefbl. MHTEHCUBHOCTM aspauuun, YC/I0BUIA ynapuBaHUs U
LKA Ons nonyyeHvs npoAykTa, 60raToro BUTaMUHaMW,
Cy6upatoT NPoAYLIEHTbI, CNOCO6HbIE Hakan/inBaTb B npoLiec-
(e Ky/IbTUBUPOBaHMA 3HAUYUTEsNIbHbIe KOSinyecTBa BUTaAMWU-

HO%6buqu Ha npou3BOACTBE B amnmnapaTax MWMeeTcs CMeCb
HeckoNbkUx BUAOB MUKPOOPraHM3MOB, KaXAbIA M3 KOTOPbIX
cnocobeH HaKanJiMBaTb pa3/iMyHble KOJ/INYecTBa BUTaMWHOB
(tabn. 6). Mopbupaa ycnoBua Ky/AbTUBUPOBAHUSA U COCTaB
nuTaTensbHoii CPeAbl, MOXHO MoslydyaTb rOTOBbIA MPOAYKT C
HEo6X0AMMbIM KOMMJ/1IEKCOM BUTaMWUHOB.

Ta6bnuua 6

CoAepXaHue BUTaMUHOB B CyXOiA

6uomacce
MKI/Kr
3aBop, Bupa gpoxokeii
%
L P
0O H
56 kY
>
KaHckuiAa Candida utilis K-2 10,9 37,4 417 35,3 0,38
J106BUHCKNMIA Candida albi- -2 15,3 63,5 402 16,5 0,44
cans
KpacHosipckuii  Candida sp. Kp-9 18,3 48,6 326 18,0 0,40
Xopckuia Candida sp. X-9 12,1 54,6 405 7,5 0,24
CapaToBCKuii Ccandida tropi- C4-5 17,4 47,1 411 18,0 0,41
calis
Convikamckuia Candida utilis c-l 56 259 415 26,4 0,48
MOCKOBCKMiA Saccharomyces /164-11 28,4 28,5 157 155 1,24
cerevisiae

KopmMoBble ApoXOKU cofdepxaT BCce BUTaMUHBbI rpyrnnbl B,
«Pome BuTamunHa B 12

MooraweHne KOpPMOBbIX OPOXOKEMA BUTaMMHaMU MyTeMm
MelL/laribHotA 06paboTKU. B ApoXxi>Kax B 3HAUYUTESIbHbIX KO-

no



SinyecTBax NPUCYTCTBYET 3ProcTEpPUH, KOTOPbLIA MOXHO Mepe
BeCTWM B BuTamMuH D2 [peBpalleHue 3procrepnHa B BUTA'
MUH D2 MOXeT npoucxoguTb Npu 06/1yvYeHUU ynbTpaplO/et
TOBbIMM Jly4aMn  OPOXOKEIA B CyxoM Buge (MOpPOLIOK wwn
rpaHysnbl), B BUAE CYCMEH3UN WM KOHLEeHTpaTa 6e/koBotA
6romacchbl.

Mpn 06paboTKe CyXuX APOXXKEBbIX MpenapaToB HEOOX0-
OMM TWaATeNbHbIA KOHTPO/Ib  peXxuma 06/1ydeHUs, Tak Kak

Puc. 40. BUTaMUHN3ATOP CYXUX APOXOKEA:

1— 6yHKep; 2 — pgosaTop; 3 — guckoBas MenbHUUA; 4 — nNuTaTenb; 5 — KBapueBble
namnbl; 6 — SIEHTOUHBIFA TpaHcnopTep; 7 — GyHKep AN1s npuema 06/1y4eHHbIX Apox*
xewm.

Mpy C/IMWKOM WMHTEHCUBHOM  BO3LEMCTBUMN YNbTpadmosieTo-
BbIX Jlydeiq 6e/10K 4acTU4YHO paspyllaeTcs, a B cpede Hakar-
NBalOTCA BpedHble U A00BUTblE BellecTBa.

OauH n3 Haubosiee 4acTo WUCMNOSIb3YEMbIX BUTAMUHN3ATO-
poB 418 06paboTKU CyXUX APOXXKEBbIX MpernapaToB npvse-
neH Ha puc. 40. lpoX>KM C OCTAaTOYHOMA B1aXHOCTbIO He 60-
nee 5—6% 13 6yHKepa 1 4yepe3 go3aTop 2 mMocTynawT B O
CKOBYI MenbHUUY 3, rge npoucxoguT WUX U3MesibyeHue 1o
MopoLKoo6pPa3sHOro CocToAHUA. VI3 MesibHULbl OPOXXU M-
TaTenem 4 HacbiNawTCA Ha HEMNpPepbIBHO ABUXYLLYIOCA JieH-
Ty TpaHcnopTepa 6 croem 1,0— 15 mMm. CHapy>XXW neHTou-
HblA TpaHCcropTep 3akpblT MeTa//INYecKuM Kopobom, 8
BEPXHE 4acTW KOTOPOro pacrosioKeHbl KBapueBble nammbi
5, nvewwme hopmy TpyooK. MNpn ABUXEHNU NEHTbI HaxoAs-
wneca B TOHKOM CJioe APOXOKW  06MYy4HalOTCA npsambimMu
Yo-nydyamun. Ona paBHOMepHOro o6nydeHus cyxux APCE
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71 M0 BCeiA MOBEPXHOCTU UX B3PbIX/IAKT C MOMOLLbIO Le-
*e €K MepeKkMHYTbIX 4Yepes3 JSIEHTY M CBOOGOAHO Ha HelA Jiexa-
Py O6nyyeHUe MO3BONSAET A0BECTU cofepXXaHne BUTaMUHA
nljpo 5000— 6000 yCNOBHbLIX eANHULL.

KopMoBble LPOXXXW B BUAE KIETOYHOUA CYCMEH3UU, Mosy-

HOIA Mocsie cenapaTopoB, 06/1y4alT B cleunasibHbIX Bu-
veMHM3aTopax MNpsAMbIM BO3AEMCTBUEM YOD-nyyeid vnam xe
T pe3 CTEHKU CTEK/AHHLIX TPYOOK, MO KOTOPbIM LWMPKYSIN-
pyeT 4pOX)>KeBasA CyCrneH3us.

Mpsimoe BO3AEACTBME Y IbTPaMOMETOBbLIX JIy4elA Ha
OPOXOKU, HaxoAswMecsa B APOXKEBOM CYyCNEeH3UW, OCYLLecT-
B/sieTcs B BUTaMUHM3aTOpax KackagHoro (rosioMHoro) Tu-
. B Takmx BUTaMMHU3ATOpax [ApOX>KeBas CyCNeH3usa u3
BEPXHEr0 pacrpefesINTesIbHOro AWKnKa TOHKMM C/I0EM CTe-
KaeT MO PacrnosiIoKEHHbIM B Bue Kackafza nosikam v nogsep-
raetcs 06/1ydyeHuto. ONa yBesiMyeHUs cofepXaHus BUTaMU-
Ha CyCneH3nsa Mo Kackagy MponyckaeTcss MHOMOKpaTHO.

B BUTamMmHu3aTOpax HENpsMOro BO3AEMCTBUA ANnA 60-
JEE MNOJTHOr0 06/7Ty4YEHUNA [POXOKEIA TpebyeTcss WMHTEHCUBHOE
rnepemeLLViBaHMe KJIETOYHOA cycneH3un. Mpu 3TOM MpPOHUK-
HOBEHME Y®-smydeld B Tosiwy 06/1y4aeMOMA XUAKOCTU 3aBU-
CUT OT ee MPo3payHOCTU: YeM rpo3payHee >XWUAOKOCTb, TeM
aphekTVBHEE 06/1yUHeHMe. CryleHHble APOXO>KU obny4yatoTcsA
MeLy1eHHee.

MpoxoxaeHno yAbTpapuroeToBbIX Jlydeid MOXKeT npensT-
CTBOBaTb 0Caf0K APOXOKEM, OT/aratolWmniAca Ha BHYTPEHHUX
noBepxHOCTAX TPy6oK. C yBesinyeHMeM KOHLULeHTpauum Opox-
>XEBOIA CYCMEH3UN YBesinumBaeTcs 06beM ocagka, Mo3Tomy
HeobxoAMMO  MnoAb6upaTb  ONMTUMasIbHYK  KOHLLEeHTpaumio
[POXOKEBOIA CYCMEH3UN N OMTUMa/IbHbIE PEXUMbI OBVKEHUSA
ee Mo Tpy6kam. O6pa3yllmiaca 0cafoK eXeCcMeHHO CMbl-
BalOT ropsiyeli BOAOIA.

Job6aBneHvie roToBbIX BUTaMUHOB. Ecnin B pesynbTaTe
npoBefleHHbIX Croco6oB oboraweHNs KOpMOBble 6e/1KoBble
npernapatbl BCe XXe& He coAep>XaT MOoJSIHOro KoMmrJsiekca BuUTa-
MVHOB, HEO6X0AMMbIX A1 MULLEBOr0 paLMoHa XWBOTHbIX U
M, HegocTawwme BUTaMUHbI  A06aBMAIOT Ha 0TAESIbHbIX
CTaamsaX TEXHOJI0rMYecKoro npowuecca. 4nsa aToro BUTaMUHbI
PacTBOpslOT B UMCTOMA BOAe W B BUAe pacTBopa [L03MpPOBOY-—
HbM nAyH>XepHbIM HacocoM MoAalT B MOTOK, HernocpeacTt-
eHHO B Tpyb6onpoBoa AO/19 LPOXOKEBOro KoHueHTpaTa. Bu-
TaMuHbl Bi 1 B5 xXopowo pacTBOpATCA B BoAe B J1O6bIX
°NUeHTpaumax, a BATaMUH B2—nuwb npu cofepXaHnm ero
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0,125 r/n. Knetkn MunkKpoopraHusmos copbupytoT Ha c” |
MOBEPXHOCTU BUTaMWHbI U3 BBEOEHHOM B KOHLEHTPaT K

TOYHOIA cycneusnH pacTBopa, U B Oa/IbHEMLIEM cyxue K

MOBble rMpenapaTbl COXPaHAKT- B CBOEM cocTaBe 3HauuTe!?
HYI0 4YacTb BUTaMWHOB. YT0OblI He [oNYCTUTL paspylues
BMTaMWHOB, Ha Moc/ieAyloWwmnx cTtagmax npomssoacresa —g?
rnapke u cylwke — Heob6xo4Mmo noAafepXuBaTb CTPOrviA Teb
nepaTypHbl pexnMm. Kak npaBuio, 60/1bLUMHCTBO BUTaMM
HOB pa3naraeTca npu TemnepaTtype 90— 100°C, mosTom
yrnapmsBaHme CyCrneH3un K/IETOYHOM 6uomacchbl cnegyeT nni
BOAUTL Mpu TemnepaType He Bbiwe 80—85°C. 1

Cylwka 6e/1KoBbIX MNpernapaToB Ha pacnbl/INTEsIbHbIX CyLUIMIKaX L.
BOAMTCA Npu TemnepaType 200—300° C. OgHakKo B cBA3WM C BecbMa raft
KOBpPEMEHHbIM MnpebbiBaHMEM 4acTul, 6uomaccbl B CyLIMIbHOA Kamepe”
HOBHas Macca BUTaMUHOB coxpaHseTcs. [ OoKoH4YaTesibHOro orpegene®
HUS BAINAHMA CYLWWKW W BblNapMBaHWA Ha W3MeHeHWe BUTaMUHHOIO co-
cTaBa [ApoXOKeld Heo6XoAMMO MpPOBecTU creuuasibHble KCCMef0BaHuUS.

dacoBKa, yNakoBKa W CK/laguMpoBaHUE FOTOBOIO
npenapaTa

Mpn BbINYCKE CYXMX KOPMOBbLIX TrpenapaToB B BuAe Mo-
powka ux gacyT nmo 25— 30 Kr B 6yMaKHble HernpornuvTaH-
Hble MELIKWN, KnanaHHble WX OTKpbITble, AN yAo6cTsa
CK/1aAMpoBaHNA U TPaHCMOPTUPOBKWM Ha CKMaje, B XKeries-
HOAOPOXXHbLIX BaroHax WM B APYruUX TPaHCNOPTHLIX Ccpef-
cTBax.

paHynupoBaHHble U 6pMKeTUpoBaHHbIE MpenapaTbl Mo-
ryT XpaHUTbCA U TPAHCMOPTUPOBATbLCA KaK TapHbIM, KaK U
6ecTapHbiM cnocobamn. 08 KpyrnHbIX MPeanpusaTuiA C 06b-
€eMOM Mpou3BoAcTBa KOpmMoBOro 6eska go 200—300 T B
CYTKM cuUCTeMa YMakoBKW MNpoAyKTa B MELUKU CcTaHOoBMTCA
BeCbMa rpomo3gkoia. B pgaHHOM cnyvyae Heobxoaum repe-
xo4, Ha 6ecTapHoe (6YHKEpHOEe) XpaHeHue AOpPoXOKeiA n OT-
rpy3sKky WX B Xesie3HOAOPOXHbIX BaroHax B HeyrakoBaH-
HOM BUAe.

Ha (acoBKy B YMakKoBOYHO-B3BELUMBAKOLWMNE  MaLNHbI
npenapat n3 CyLWW/bLHOrO OTAesIeHNa B 3aBucumocTu OF
B3aMMHOI0 PacrosioKeHUsa CYWW/IKU W npuemMHoro 6yHke-
pa nofaeTcA LHEKOBbIM TPaHCMOPTEPOM JINO0 KOBLLUOBbH*
35/1eBaTOPOM. Ha 3aBogax OO/MBLIOKA NpoM3BOAUTENILHOCTM
0N TPaHCMOPTUPOBKWN APOXOKEM MNPUMEHSAIOT NHeBMOTpaiA”
cnopT.



K IT fleMHbliA GyHKep npeacTaBnsieT COGOMA CBapHYH KOH-
E KUMO NMpsAMOYroSsIbHOr0 CeYeHMWsi, B HWKHEIA ero 4actwm
CcTpYasaTca 4 oTBepcTuA ¢ wubepammn, yepes KOTopble C Mo-
Ha bl0 MoAalLWMX MEXaHM3MOB Cyxume rpenapaTbl NogalnT-
MiHa ynakoBOYHO-B3BellMBawLWMe MawuHbl. B HacTosAwee
& /A Taknme MawnHbl AN APOXOKE  NpPOM3BOAUNTE IbHO-
BPa0 0 2 T/4 Mapkm BPA BbiNyCcKalTCA CEPULAHO.

°TRONs acoBKM npenapaTta MeLWoOK KJ/lanaHHbIM 0TBep-

,EM Ha[eBalT BPYYHYI Ha HOCOK YrMakKOBOYHOA Malm-—
CT  pfalWwnHy BKJ/IIOYaOT, MELOK 3anosIHAETCA ApOoXOKamMmu
H 15—20 ¢, Mo AOCTUXEHUWU OMnpeaesieHHO MacCbl MellKa
MallvHa aBTOMaTWYecKn OTKJYaeTca. Ona B3BewunBaHUA
npumeHalTca Becbl Mapku  AAP-50. MewokK cHuMalT C
Hocka O/15 3arpys3Ku, C/ierka BCTpsAXMBAaKT, 4T0Obl Haxogs-
upifica BHYTPU MelKa O6yMaxHbIA KnanaH 3akpbijl  Kia-
naHHoe oTBepcTue. MNpu (acoBKe rpenapaToB B OTKPbITblE
MeLKX OHW Trocsie 3arnosiIHeHUA OTMPaBAATCA Ha JIeHTOouY-
HOM TpaHcrnopTepe Ha 3allMBOYHYH  MalIUHY. 3TUM Xe
TpaHCMopTepoM MeELUKW MepefarnTca Ha ckiag ona ykniaa-
K B LWTabens.

ANa yMeHbLUeHNA KosinyecTBa  MOrpPy304YHO-pasrpysod-
HbK OMepaumia Ha ck/flae npyM MaccoBOM MOTOKe BGymaxk-
HbX MELLKOB MPUMEHAITCA noaadoHbl. Ha noAafoH yknagbl-
BaOT MeWKM B 5 psaaoB BrepeBA3Ky. Takue wTabens Ha
rnoaaoHax OTBO3AT Ha CK/ag aBTonorpysdmkom. Ha ckna-
[e noaaoHbl Co WTabensaMmm MewkoB YykaablBalwT B 2—3
psfga Mo BbICOTE, OCTaBMAA MNpoe3fbl A1 MaHeBpupoBaHUA
rnorpysunka. Mpu TakoiA yKnagke MewWwkoB Ha 1 m2 nones-
HDIA CK/1aACKOA MJ/10WaaM MOXHO YJIOKUTb A0 1 T ApoX-
»ei1 Cknag 06bl4YHO pacCUUTbIBAOT Ha 5-CyTO4YHYK Bblipa-
60TKy roTOBOro MNPoAYyKTa.

Ana yao6cTeBa NMOrpy3kyM MeELKOB aBTOMOrMPYy34YMKOM B XKe-
Ne3HOA0POXKHbIE BaroHbl WM Ha aBTOTPAHCMOPT pamna u
M1 cknaga o6bIYHO AenarTca Ha oAHoA oTMeTke. Mpu 3a-
rPY3ke BaroHoB aBTOMOrpy3ymkK cHuUMaeT wWwTabensa (nake-
Tb) MELLUKOB Ha MoAdoHaxX M 0TBO3UT UX Ha MEeCTO YKIagKu
®BaroHbl. B BaroHbl MelwwkKM yknagabiBaloTcsa 6e3 noaaoHOB.

°[JH KpbITbIA BaroH rpy3onogbeMHoOCcTb0 50 T BMeLaeT-
G1 18—20 T cyxoro npoaykra.

'-K/af, KOpMOBOro 6esika M yrnakoBOoYHOe OTAesfleHne oT-
0eATCA K KaTeropMm B3pbIBOOMAaCHbIX MOMELUEeHNIA. [103To-
ol TPe®YeTcs MpPUHATbL Mepbl MO cO34aHU0  yCrloBUIA 6es-

[OHOM paboThbl, B YaCTHOCTM Ha OyHKepax [A0/DKHbl 6bITb
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yCTaHOB/IEHbI B3pbIBHbIE KJjlanaHbl, 3/1eKTporpoBoAka jJ9
XHa 6bITb BbIMO/IHEHA BO B3pbIBO6GE30MACHOM  WCMO/IHEHM

§ 4 ANMAPATYPHO-TEXHOJIOTMYECKAA CXEMA CTAAUNN
BbIPAWMNBAHNA MUKPOOPITAHN3MOB, BblAE/TEHUNA
N CYWKW BENKOBbLIX TMPEIMAPATOB

MwuKpoopraHu3mMbl — MpoayLEeHTbI 6esika — BblIpaLyl/Ba
0T B (pepmeHTaTope 1 (puc. 41), kypa 3agaloT nutarens'
HYl cpedy, CO/IM, aMMMUayHylo BOA4Y, BO34YyX W 3aCEBHYHO
UMCTYIO KyJIbTYpY MWKPOOpPraHmM3mMa W3 MoceBHOro annapa-
Ta. [oToBas Ky/AbTypasibHasa >XWUAKOCTb C 6Guomaccoii 1B
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£7m «1. AnnaPaTYPHo'TexHoNn°rnyeckas

MeHTaTopa HacocoM MepekayMBaeTca BO ioTaTop 2,
d&'npomcxoamT pasgesieHne ee Ha 60raTyro K/IeTOYHOIA 61o-
rfccoii MeHy U 0TpaboTaHHYK Ky/bTYpPasibHYIO >XUOKOCTb.
1@ BHYTpeHHEro crtakaHa (ioTaTopa ApoXOKeBas CycreH—

A nepeKayMBaeTcss HacocoM 3 4yepes3 rasoorAaenuresns 4 Ha
Znapatopbl 5 | rpynnbl. OTpaboTaHHas Ky/nbTypasibHada
HWOKOCTbL M3 3TOA rpynnbl CenapaTopoB A1 CHUDKEHUS [Mo—

pb 6nomaccbl O0TBOAUTCA Ha (M0TaTOpPbl WAN >Xe C/inBa-
eTcs Yepe3 OUYMUCTHbIE COOPYXEHUA B KaHa/M3aLuuio, a ApoXK-
XeBasi CYCMeH3Ms MnocTynaeT caMoTeKoM B COOpPHWUK 7, OT-
Kyda BOOOCTPYMHbIM HacocoMm 8 nepekaumBaeTcs  Ha

cXxema cTaguii  BblpalMBaHus,
eHUA U CYLUKU APOXOKeM.
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cenapatopbl |l rpynnbel 6. B BOAOCTPYMAHOM Hacoce ApoX.
XN O0TMbIBAOTCA OT OCTaTKOB KyJ/IbTYpPa/lbHOIA XMAKOCTU

B TexHoMornyeckmx cxemax, rge OTCYTCTBYIOT (10TaTo-
pbl, XXNAKOCTb M3 (PepMeHTaTopoB MNOCTYyMNaeT HemocpeacT.
BEHHO Ha cenapaTopbl.

KoHUeHTpupoBaHHaa cycneH3ns  6GenkoBOMA  6uomacchbl
nocne Il rpynnbl cemnapaTopoB CaMOTEKOM [OCTYyNaeT B
CO0pHMK 9, 0TKyJa HacocoM MnepekaynBaeTcs B M/1a3mosiv-
3aTop-nogorpesatesib 10 HenpepbIBHOrO  AebAcTBusA. U3
naasmosnin3aropa CyCcrneH3nss MnepekaynBaeTCcss B HaropHbliA
6ak 11, rgoe HekoTopoe BpeMs BblAepXuBaeTcsa nepepn Mo-
CTYMJIEHMEM Ha CTaAuio yrnapuBaHuUs.

YnapuBaHue CYCNeH3Mn K/IeTOYHOIA 6umomaccbl MpomCxo-
ONT B [ABYXKOPMYCHOIA BaKyyM-BbIMapHoOiA YycTaHoBke 12
BTopnuHbItd nap, o6pasylwmiaca npyu ynapuBaHWUWM CyCreH-
311 B NepBOM KOpryce YCTaHOBKMW, OTAESIAETCA OT Hee B WUC-
napuTene wn, NpoiAga nopywKy 13, mocTynaeT B FpeloLLyto
Kamepy nogorpesaTesia BTOPOro Kopmnyca BbINapHOA YcTa-
HOBKM. YNapeHHbIA  KOHUEeHTpaT 6MoMaccbl HernpepbIBHO
oT6upaeTca M3 BTOPOro Koprnyca M HanpaBsiSeTCA HacoCoM
B CO60pHUK 14. N3 cHOopHMKA APOXXKEBOM KOHLEHTpaAT Ha-
COCOM MOJaeTca B pacnblUTESIbHYO cywunnky 15. O6pa3y-
IOLWMIACA CyXOM MOpOLUIKO0GpasHblA  MmpenapaT 0TBOAUTCS
MHEBMOTPAHCNOPTOM B LMKAOH 17 yNaKoBOYHOIr0 OTAe/eHVs
n panee B 6yHKep 18. OTpaboTaHHbIA CyLUWIbHbLILA areHT
ONA yNnaB/IMBaHUA YBJ1IEKAaeMbIX 4YacTwL, MpoAyKTa rponyc-
KaeTcs 4yepe3 cernapalMoHHYI0 YCTaHOBKY, COCTOSLLY B
psga uwkioHoB 16, 1 3aTem Bbl6pacbiBaeTcsa B aTmochepy
yepes ckpyb66ep 19, opowaemMbliA BoAoA. OTAENEHHbINA OT Cy-
LWIMMBHOrO0 areHTa MOopowWoK CyXoro 6es1IKoBOro npenapara
TakXe MHeBMOTPAHCMOPTOM MnoAaeTcsa B 6yHKep, 0TKyda ro-
TOBbIA MPOAYKT MOCTynaeT Ha YNakoBKY B CreyvasibHyto
Tapy M Ha cKnagupoBaHue.

Fnasa 2. TEXHONOIMMYECKWME OCOBEHHOCTWU
KYNbTUBNPOBAHNA MMNKPOOPITAHM3MOB HA
rMMAOPONMN3ATAX PACTUTENBHOIO CbiPbA WU
CYNbOPUTHbLIX WENOKAX

E>xxerofHo Ha 3emJsie pacTeHUSMU 06pas3yeTCs orpomHoe

KOJINYECTBO Les1t0s103bl. Mo MeHblUeld mMepe, 25% 3ToibA nelT
7110/103bl MOXET 6blTb WCMO0/1Ib30BAHO AJ18 aHepreTuyecku
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JIeiA, MOJIYHYEeHUS KOPMOBbIX W MULLEBbIX MPOAYKTOB, /15
L, MMYeckoiA MPOMbILL/IEHHOCTU. HecmoTpsa Ha LUMpOKOoe wuc-
x' b30BaHMe [Aes1/110/1030C0AepXallero Ccbipbs, npobsema
n ' HOM yTUAmM3aumMm Bcex 0TXO0A40B MepepaboTKM pacTeHuia
N TaeTca A0 KOHLA He PEeLIeHHOM, X0TA M 0YeHb MepcneKTuB-
HOA 017 Bcero uyesioBedyecTBa. [N1aBHaa 3agadva 3aksiloyaeT-
ca B TOM, 4T0Obl HalATM paumoHasibHble crocobbl yTwunmsa-
LM 3TUX OTXO0A0B.

Bonbwoii MHTepec npeacTaBnseT npobsiema npesBpallLe-
HV/Sl 0TX0A0B pacTEHUIA B cy6CTpaT, ycBanBaeMbliA MUKPOOP-
raHusamamu. Hampumep, npu ruvgposamse nosiMcaxapuaos Ao
MOHOCaxapuaoB MoslyyalTca rMaposim3atbl, Ha KOTOpbIX
MOXXHO BblpalWiMBaTb MWKPOOPraHmM3Mbl, MpoAyLMpytoLine
6e/lok. Takue 6oraTble 6e/IKOM MUKPOOHbIE MacCbl MOryT
WA HenocpeAcTBEHHO Ha KOPM CKOTY WM WUCMOJSIb30BaTb-
ca Ana NonydeHUs ApYrux BadKHbIX O/18 HAapOAHOr0 X035iA-
cTBa NPOAYKTOB.

KomnnekcHass nepepaboTka 0TX040B APEBECHOIN0 U Ceslb-
CKOXO03SIACTBEHHOIO Cbipb MeTOAOM FUAP0/M3a — BbICOKO-
3(hheKTMBHOE MpPOM3BOACTBO. B HacToswee Bpemsa rmapo-
JIN3HO-APOXOKEeBas MPOMbIW/IEHHOCTb pas3BuMBaeTcA B ABYX
OCHOBHbIX HamnpaBJIEHUSX: MOJlydeHWe 3TWI0BOr0 cruvpTa
MeToAoM cbpakmBaHUsA rMAPOSIN3ATOB  OPeBeCcUHbl U pas-
JINYHbIX BWOOB CESIbCKOX03AMCTBEHHbIX O0TX040B, CY/bpUT-
HOMo LWesioka W Mpearuaposin3aTtoB C Moc/ieAylwmm  uc-
nosb3oBaHMEM MOCMECANPTOBOA  bGapAabl AN NPon3BOACTBA
KOPMOBbIX OPOXOKEIA; MOJSTyYEHNE KOPMOBbIX [POXOKELA He-
rnocpeAcTBEHHbIM KY/IbTUBMPOBaHMEM WX Ha Truaponmsatax
6e3 BbIpabOTKU 3TWUSI0BOIO CNMPTA.

B cooTBeTCTBMM C MepPBbIM HarnpaB/IEHMEM [EKCO3HbIM ca-
Xap copakmBaeTca ApPOX>kaMum [0 3TWUI0BOrO cnmpTa U yr-
JIEKUC/I0TbI, & MEHTO3HbIMA caxap, O0CTaBLIMIACA HecOpoXXeH-
HbM, MOXET MCMO0/1b30BaTbCA A1  MOSlyYEHUS KOPMOBbIX
[Jpoxokein. 9T0 TpagMLUMOHHAA KOMMJIEKCHass cxema WMCMosib-
30BaHWA Cbipbs, MO0 KOTOPOA paboTalT MHOrve [AetACTBYHO-
upe 3aBogbl (cxema 2). Mo 3TolA cxemMe KWUC/OTHble FUApo-
JM3aTbl pacTUTesIbHbIX 0TX040B MOC/e A0MNOSTHUTENbHOM 06-
paboTkn  (UHBepcun), obecrneumBarOleia  6osiee  MOSHbLIA
Mapoan3 pacTBOPUMBbIX O/INFO-U MOsINCaxapnaos A0 MOHO-
caxapuaoB, a Cy/Ib@UTHbIA LWes10K — Mocsie 0TAe/IEHNSA BOJSI0—
°H Lennonossl 1 gecynbputayum, nogBeprawTcs HelATpa—

3aumn  M3BECTKOBbIM MOJIOKOM WM  aMMMUa4YyHOIA  BOLOIA.

UMLLEHHbIE 0T MeXaHMYeCKUX MpUMECei U HeMTpa/In3oBaH-
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Cxema 2. OCHOBHble cTaguu mnpouecca MpoM3BoACTBAa 3TU/I0BOF0 CAMM
M KOPMOBbIX [APOXOKEM M3 0TX0A40B MepepaboTKU pacTUTEsbHOro cbiphLl

Cynb@UTHbIA

fvmaponusart LwenoK
pacTuUTeNIbHOro
Cblpbs

dunbTpayuns

OTayBKa napom

M3BecTKOBOE MOJI0-
KO (aMMMmayHasa BO-

HeliTpanusauus
na)
*

Wnam (runc) OuncTtka

OxnaxaeHune
Yrnekucnota BpoxeHune
ATUNOBLIA cnupT
MeTunoBbItA cnupT

MeperoHka u pek-

P P Nap

3dupbl, anbaerngpl TupnkKaymsa cnmprta

CuByLlWHble Macna

MocnecnuproBas
6apaa

OxnaxngeHue
Cynbhat ammoHus |
BblpawmsaHune
ApoxoKe A -EP(’POFT 3
Bo3ayx
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MpogosmkeHve

dnoTmnposaHue,
npombiBKa, cenapu-
poBaHue

Mnasmonus

YnapuBaHue

KopmoBble

C
OPOXOKMN yuika

Hbe TUAPONN3aT WM CY/IbUTHBIMA  LLEesIoK OXJ1aXKAanTcs
0o 31—32°C u nogarwTcAa Ha cnmpToBoe 6poxeHue. C6Hpo-
XXeHHbIA pacTBop (rotoBas 6paxka) MocTyrnmaeT Ha nepe-
FOHKY /19 MNOJSIydeHus cnupTa-pekTudukata. locne nepe-
rOHKM cnmMpTa B annapaTe ocTaeTcsA HesfleTyumia ocTaTok, KO-
TOPbIA Ha3bIBaeTCA MOC/IECAUPTOBOIA 6GapaoiA.

MocnecnupToBas 6apga, cogep)awas B OCHOBHOM MeH-
To3Hble caxapa (0,7—0,8% PB), nocne oxsiaXXaeHUsA NocTy-
naeT B ApoX>KepacTwUsibHoe oTaeneHue. [lpu mcnonb3osa-
HM 6Gapabl B KayecTBe MNUTaTe/IbHOMA cpefbl NS Bblpalliun-
BaHWS KOPMOBbIX APOXOKEA B Hee [00aBAOT nMUTaTesibHble
conv, cogepXxawume asoT, ochop, KaMMA U Apyrve Heobxo-
OyMble AN pocTa [LOpOXOKeIA  afiemMeHTbl. BblpawmBaHue
LpOXOKEA MPOM3BOAUTCHA B APOXOKepacTU/IbHbIX amnnapaTax
NP WHTEHCMBHOMA aspauuun cpedbl BO34yXoM, obecrnedyuBa-
IOWUM K/IeTKN APOXOKEIA HeobXoAMMbIM KOTMYECTBOM  KMC-
nopopaa.

BbipallleHHble OPOXOKW 3aTeM MNpoxoAAaT Bce CcTagum 06-
paboTKN, pacCMOTPEHHble B MPUHLUMMNWNA/IbHOLA TeXHosiormye-
CKOA cXeMe.

KopmoBble APOXOKW MNOMy4HalT TakXe HenocpeAcTBeHHOM
YTumnsaumei BcexX rekcos u MneHTo3 6e3 rosiyvyeHuss aTuio-
B°ro cnupta. Ha cxeme 3 npeacTaBsieHbl OCHOBHblE 3Tanbl
Mpou3BOACTBa OPOXOKE Ha rugposinsarax u Cy/b@UTHbIX
LLlenokax. MepBble CTagun CXeMbl MOJSIHOCTbLIO MOBTOPAIOT

9—212 129



Cxema 3. OcHOBHbIe cTaguum npowuecca npovssoacTBa
KOPMOBbIX [ApOoX>keldi n3 0TX0A0B MepepaboTKM pPacTUTEsIbHOr0 Cbipbs

CyNnbuTHBIA

Mmaponwusart 110K
pacTUTeNIbHOro L
CbIpbA *
. | PunbTpayus
+»
NHBepcua
OoTayBKa napom
+ 113BECTKOBOE MOJSI0-
KO (aMMunayHas
BoAa)
HelATpanusauus AMMOhoC
_| Xnopuctblh kanmia
1
Wnam (runc) - -  OuucTka
OxnaxaeHue

3aceBHble [POXXKU

BblpalimBaHue

A,pOXOKe A AMMMaYvHas BoAa
Bo3gyx
droTupoBaHue,
npoMbIBKa, cernapu-
poBaHue
-

Mnasmonuns

YnapuBaHue

Cyuwka

KopmoBble ApoXXKun



Ml NpegbloylWweii cxembl:  HeMTpa/n3aumsi, 04YncTKa W
d naxgeHve. Ho 13 3TOM CXeMbl UCK/IHOYEHbI CTaAuu Monyde—
cnupTta: OpoXeHWe, MeperoHka U pekTUdMkKauusa. He-
CKO/IbKO Pa3finyaloTcsa BerioMoratesibHble onepauuu Moaro-
coBK/ nuTaTesnibHOA cpedbl: Tak, A/ BblpalWwMBaHNA KOpMO-
TblX Apoxokeld Mo cxeme 3 TpebyeTcAa BBedeHVE B cOCTaB
caw OOMbLUEr0 KO/IMYeCcTBa MNUTaTesIbHbIX coseid, 6osee
nonHoe yAaneHwe qypdyposa, npegycMaTpmBaeTca Takxke
pas6aBnieHue cycsia BOAOMA U 0TpaboTaHHbIM (QUAbTPATOM
ApoxokeBolA OpaKku. B KayecTBe WCTOYHMKA a30Ta B CO-
CTaB cpefbl BBOAUTCA aMMMayHasa BOAa, OHAa >XXE WUCMNO0/1b3y-
eTca Ana nognepxaHusa pH cpedbl B npouecce BblpalwuBa-
HUA APOXOKEIA .

Vicnonb3oBaHue TOA WM OPYrOMA  CXeMbl 06YC/10B/1IEHO
nnaHoBbIM 3afaHvemM npeanpuaTuo. Ecnn 3asog mpousso-
JUT 3TWI0BLIA CAVPT, TO KOPMOBble [APOXO>KW COCTaBfISAOT
He6oNbluylo A0/110 B 06Wwem o6beme roToBOIA MPOAYKLMN.
Ecrm e 3aBoj, He MpouM3BOAUT 3TWJI0BOrO CNMpTa, TO BCe
ycBaMBaeMble MWKpPOOpraHM3mMamu nuTaTesibHble BeLLLECTBa
nepexoasT B 6GuoMaccy WM KOPMOBble [APOXXMWU CTaHOBAT-
CA TJ1aBHbIM TOBapHbIM MPOAYKTOM.

Hanpumep, npu nepepaboTke 1 T abcosllOTHO Cyxoid XBOMHOM ppese-
CUMHbI Mo cxeme 2 ob6pasyeTcsa 175— 182 n aTtunosoro cnmpTta, 0,3 Kr cu-
BYLUHbIX Macesl, 70 Kr >XWUAKOIA Yr/eKucnoTbl M 32 KI KOPMOBbIX [APOX-
*eld, a npn nepepaboTke Mo cxeme 3 3TW/I0BOr0 CMUPTa, CUBYLUHbIX Ma-
cesl U YrneKncnoTbl He o6pasyeTcs, a BbIX04 KOPMOBbIX [APOXOKeA co-
cTaBnseT 135—225 kr (cogep)aHume OCTasibHbIX BeLLeCcTB, MoJsiy4valLumnxcs
B npouecce nepepaboTKM ApPeBECUHbI MO 3TUM cXemMaMm, 04UNHAaKO0BO).

§ 1 NOANrOTOBKA CblPbA

CocTaB pacTUTENIbHbIX OTXOA0B OYEHb CMIOXKEH W pas3HO-
o6paseH. PacTeHusi cofepXaT MHOro4ncs/ieHHble opraHuye-
CKve coefMHeHUsl, o6pasyllmecs B pe3ysibTaTe o6MeHa Be-
LLeCTB, MpoTeKalLero B pacTeHUsX B Mpouecce MX pocTa u
PasBUTYS: Le/IUI0103Y, FeMULLeSIIII03bl, JIMFTHUH, TYMMU- 1
CNM3eBble BeLLEeCTBa, MEKTUHOBbIE BeLLeCTBa, Kpaxmas u
T-4 Bce 3TV BbICOKOMOMEKY/SIPHbIE  BeLlecTBa He MOryTt
HernocpeACTBEHHO  UCMOJIb30BaTbC  MWKPOOPraHU3MamMu B
rpoLiecce UX XXU3HeAEeATesIbHOCTU, Heo6XoAMMOo UX MpenBa-
puTesibHoe pacliernsieHMe A0 MOHocaxapuaos,

BXXHEALUIMMU B KOMMieKce 6GMOMosIMMepoB pacTeHUIA AB-
MTCcs nonuvcaxapuabl. B npocTelillem Bue peakuus rua-



ponmnsa nosiMcaxapuioB MoXeT ObITb MpeacTaB/ieHa B BUAE
cNneayoLnXx ypaBHeHWA:

(CEH105),, + (8 — 1) HD - cedi10e;
Mekcosbl

(CHO Y7+ {u, — O HD - T CHH 1005,
MeHTOo3bI

PeaKLI,I/IFl rmgposin3a nosimcaxapunaoB, BXoadauwmnx B COCTaB
K/MeéTOYHbLIX CTEHOK paCTEHI/II\/JI, B 4yuUCTOA Boae 6e3 ydacTtunA
(hepMeHTOB npn Hopmaan0|‘/’| TeMnepaTtype He TrpoTeKaeT.
CNOXXHOCTb XMMUYECKOro rmgposinsa uesuion03bl U opyrmx
nonncaxapmnagos o6ycnosn|/|BaeTcs1 BbICOKOIA CTeMNeHbo op-
raHusauum CTPyKTypbl UX Mosekyn. MoaTomy Lenecoobpas-
HO nop,p06Hee OCTaHOBUTbLCA Ha CTPOEHUN OCHOBHbLIX MoJsin-
caxXxapngHblIX KOMITOHEHTOB, cogepxawnmxca B pacTeHnax.

XapaKTepucTmKa 0CHOBHbIX KOMIMOHEHTOB
PaCTNTEJIbHOI O CblIpbA

Llenntonosa (k/etyaTka) ABMSETCS OAHUMM W3 OCHOBHbIX

nonncaxapmngos paCTeHI/II\/’I, cogepxaHune ee pgocturaet 50— :

70%- CTeneHb nosinMepusaLmm 1N CTPYKTYPHO-MexaHnyec—
KVe CBOMCTBa LESI/I0/103bl 3aBUCAT OT BUAA pacTeHUs U ero
Bo3pacTa.

Ha paHHUX cTagusax pocTa pacTeHUIA Uennsiosa  MMeeT
HU3KYl0 cTeneHb nonumepusaumm (CIM), nopmucta n obnaga-
eT 60/iee BbICOKOLA COPOLMOHHOMA Croco6HOCTbIO MO CpaBHe-
HUIO C LESI/II0M0304 CO3peBLUEro  pacTeHus. B npupogHbIx
LLens1101030co4epxanx mMartepmanax eA 0bbl4HO CconyTCT-
BYIOT reMULesII0/103bl, JIMTHUH, TaHWHbI, Kpaxmasi, a Tak-
Xe BOCKWU, Xupbl, 6enkn (0T 2 Ao 10%), CMOSibl, TepreHbl
U gpyrve opraHmyeckue coeguHeHus.

Llennwnosa npeactaBnseT Co6G0MA  JIMHEMHBIA nonumep
p-D-rntwokKonupaHosbl € MOJIEKYNAPHOA  Maccotd 300 000—
20 000 000. 3nemeHTapHbIe 3BEHbA MaKpOMOJ1EKY/1bl, COCTOA-
wme n3 aHrugpo-/)-rawKosbl, cogepxaT TPU ruapokcunb-
Hble rpynnbl y 2, 3 n 6-ro aTomoB yrnepoga. 144u 4-i4 aro-
Mbl yrsepoga CocefHUX OCTAaTKOB [/10KO3bl COEAUHEHbI Me-
XAY COBG0MA pP-Ir/IMKO3UOHOM CBA3bH. [MpoAYyKTbl HenonHoro
rnmaponn3a Lessono3bl B 3aBUCUMOCTU OT KOJSIMYecTBa are-
MEHTAapHbIX 3BEHLEB COCTOAT M3 LEessICbNo3bl, uennoTpuossl,
uennoreTpaosbl N T. g. Mpn MOMHOM rMAPOSIN3E Lennno3bl
obpasyeTca D -rnokosa.
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[Oonekynbl Lensofo3bl He MMEKT onpeaesieHHOA OJ/1HbI,

uucno rJII0KO3HbIX ocTaTkoB (CIM) MOXeT BapbupoBaTb
W 150 no 14000 co cpegHum 3HavyeHmem 3000. Y wuenosio-
0 xnonka CIl moxeT gocturatb 1500, y Lesnsi0103bl gpe-
BecuHbl —8000-10 000.

CpaBHUTeNbHO 6O/bLOM pa36poc AaHHbIX Mo CIM cBfA3aH ¢ TeM, 4YTO
enniosio3a ABMAETCA HepacTBOPUMMbIM Mosincaxapmgom, a MnonbITKW o6pa-

60TaTb €e XMMWYECKMMW peareHTamu MpuBOAAT, KaK MpaBUO, K 4YacTwuu-
HO» AEenoNIMMEPU3aLlUM  MOSIEKY/Ibl U NCKAXEHUIO pe3y/bTaToB.

BBuay perynspHocTuM CTPOEHUA TMO/IMMEPHOM Uenu uen-
0103y OTHOCAT K CTepeoperysiaspHbIM nosiuMepamM. Y4acT-
K/ LeSI/110/103bl C BbICOKOIA CTeneHbl YMNOopsAA0YEeHHOCTU Ha-
3bIBAIOT KPUCTA/I/INYECKUMM, a Y4acTKU C 6ecrnopsgoyvHoia
OpvieHTaUVeT — aMOpPHbLIMMU.

FeMnLEeN0M103bl ABNAIOTCA HEOTHEM/IEMbIM KOMMOHEHTOM
K/IETOUHOA CTEHKM pacTeHniA. OHWM cofepXXaT nosimcaxapugbl
C MeHbLLEIA MOEKYIPHOMA Maccotd (10 000—40 000) wn CI
30—200. OCHOBHble KOMMOHEHTbI TreMWULEs/ISI03 — KCula-
Hbl, YPOHOBbIE KWC/0Tbl (Harpumep, MO/IUT/TIIOKYPOHOBas),
MaHHaHbl, FaslakTaHbl, ()PYKT03aHbl, apabuHoranakTaHbl 1
T.0. Hanbonee pacnpocTpaHeHbl B pacTeHUAX KcunaHbl (Ky-
Kypy3Has Ko4yepbDKKa W OBCAHasa LWenyxa cogepxaT Ao
28—34% kcunaHa). Oco6eHHO MHOro remMuuesisiosios B ce-
MeHax, KOCTOYKax, CO/I0Me, MOACOSTHEYHOIA /y3re, B LUesyxe
X/1I0MKOBbIX CEMSIH, B KYKYPY3HOIA KouepbikKe. B cpegHem
25% (no macce) oOpraHMYyecKoro BelecTBa OAHOSIETHUX
pacTeHWIA NpeacTaB/IEHO  remuuesiiono3aMmn. JIMCTBEHHble
nopoabl AepeBbeB coAdepxaT remuiuensonosd B 1,5 pasa
60/IbLLIE, YEM XBOMHBbIE.

PacTuTesnibHble remMuuesnsigo3bl 06bIYHO MNpeacTaBsleHbI
Kak romo-, Tak W retepornosiucaxapngamm, pasHopoAHbIMU
Mo CTPOEHUI0, MOJIEKYJIAPHOIA Macce M cocTaBy. Mpu rugpo-
/3e  OHW [AalT  pa3HoobpasHbILA  Habop  coegVIHEHUIA:
A—hpykTO3y, D -kcunosy, D -ranakrtosy, D -maHHO3y, L-apa-
6uHo3y, L -pamHo3y, O-rnko3y; D -ramakTypoHoBas n 4-0-
MeTun-£)-rmoKypoHoBass KUCM0Tbl 00bIYHO TMPUCYTCTBYIOT B
Buae GOKOBbIX OTBETB/IEHUMA. MoHOocaxapuabl BX0OAT B CO-
CTaB reMuLLesI/1t0/103 B MUPaHO3HOM N (ypaHO3HOM dopMmax,
YpoHOBbIE KWUC/0Tbl-— B MNWPaHO3HOIA (opme.

OTAenbHble MOHOCaxapuAbl B MoOJieKysiax FeMHWes1t0s103
cBfizaHbl Mexnay coboir f5-1->3, p-1->-2, j}-1->4 n p-1->6 cBA-
3aMn.  FeMuULEenono3bl U3yYeHbl HeA0CTaTOYHO, [0CTOBEpP-—

b JaHHbIX 06 MX cocTaBe, CTPYKType W Kjaccuukaymm
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rnoka HeT. HeycTOMUMBOCTb TPaKTOBKM MOHATUSA «remMuuea.
J110/103bI1» CBA3aHa CO CJ/IOKHOCTbIO WX CTpoeHua n dpaxl
LMOHNPOBaHUA Ha VHAVBUAYaJIbHblE BeLLeCcTBa.

JINFTHUH — MHKPYCTUPYOLWWIA  rpynmnoBotd nosuvmep «apO.
MaTMYecKoro» xXapakTepa, MoCTPOEH B OCHOBHOM U3 (heHWI-
NponaHoBbIX CTPYKTYPHbLIX 3BEHbLEB. B ecTecTBEHHbIX YC/10-
BUAX JIMTHWH KaK TakoBOIA He CyLlecTByeT, a npeactaB/iseT
C060A  JIMTHUH-MO/INCAXapUAHbIA ~ KOMIMJIEKC, B KOTOPOM
npegnosiaraeTca Hasinume XMMUYECKOIA (JINFHO-YI/IeBOAHOLA)
cBA3n. pu BbIAENEHUUN JIUTHUHA Pa3/INYHbIMW - MeTodaMu
MoslyyeHbl JINFTHO-KCWU/1aHOBble KOMM/eKebl. B kucnoia cpege
rMOPosIN3YIOTCA TFNINKO3VAHbIE CBA3W BHYTPU MOJIEKY/T K-
NaHa, CBA3N MeXAy JINFTHUHOM U KCUJTaHOM He HapylualTcs.

B nepepabaTbiBaeMoii gpeBecuHe copepxuTca 20— 30%
nurHuHa. 'magponusHaa WM LESI0N03HO-0yMaxHaa npo-
MbILW/IEHHOCTb MONTyYalT eXerogHo B BUAE O0TXO0A0B OKOJIO
4,5 MSH. T fIMrHnHa (B nepecyeTe Ha abCcos1lOTHO Cyxoe Be-
wecTtBo). Tosibko 20— 30% OT 3TOro Ko/iM4yecTBa MCMO/b3y-
eTcs B NpoM3BOACTBE B KayecTBe TOM/iMBa U 418 MNOJS1yYeHUs
YIeiA pas/INYHOro HasHadyeHus. Xmmuyeckas rnepepaboTka
«FNOPOSIN3HONO» JINTHUHA /19 MOSTYYEeHUs APYTUX LEHHbIX
npoAyKTOB (HUTPONIMTHMHA, CYHWU/a, UretaHa) opraHm3osa-
Ha MokKa B 0YeHb MaslblX MacwiTabax Ha OnbITHO-MPOMbILL-
JIEHHbIX YCTaHOBKaX.

Mpn cynbUTHOA BapKe ApeBeCcUHbl JIMFTHUH pacTBopseT-
cA N nepexoanT B CY/IbUTHBIMA LWEesoK B BUAE JINTHOCY/1b—
(hoHaTOB. XMMWYECKOM NepepaboTKOLA  HeGO/IbLUOIA  YacTu
JINTHOCYNb(OHATOB MONY4YalT BaHWUH, (EeHOsIbl U UX MNpo-
MU3BOAHbIE, OpraHU4YecKme KUC0Thbl, YI/n.

CyuwiecTByeT HECKO/IbKO MeTO[0B BblAeNIeHNs JINrHUHA
(aenurHngukaunsa), Hanpumep obpaboTKa ero pacTeopamu
CU/bHBbIX LWesoveid. HekKoTopble MWKPOOPraHM3Mbl  (OepeBo-
paspywatwuime rpubbl) cnocobHbl BbI3BaTb AecTpPyKUUIO
NNTHWHA noA AelACTBMEM  KOMIJleKca 9K30(hepMeHTOoB, OcC-
HOBHbLIMW M3 KOTOPbIX ABJIAIOTCA (heHos1a3a WM slakkasa.

Cnocobbl rMAposIM3a pacTUTENTbHONO Cbipbs

CylecTByeT ABa MPUHLUMMASIBHO Pas3/IMYHbIX cnoco6a
ruaposivsa pacTUTEsSIbHOIO Cbipbsi:  (DEPMEHTATMBHBIIA, OCy-
LLECTB/ISIEMbIIA C MOMOLLbI (EPMEHTOB, M HauGosiee wupo-
KO pacrpocTpaHeHHbIIA XUMWYECKUIA, OCHOBaHHbIA Ha Wuc-
Mosib30BaHUN KUC/OT B KayecTBe KaTaslM3aTopoB.
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®epMeHTAaTUBHBIIA TMAposiv3

pasfioxeHue LLESI/I0M03bl MUKPOOPraHM3MamMmum, Kak 6bls10
TaHosneHo C. H. BuHorpagckum, A. A. VIMLWEHELKNM,
npoucxoauT MOA [OEMACTBUEM MUKPOOHBLIX BHEK/IETOYHbIX

AMpaspylwarouwme Uesasaosy gepmMmeHTbl (Uessonasbl) 06-
ssyloTcs B pe3ysibTaTe OUOCMHTETUYECKOM [AeATesIbHOCTU
MWKpoopraHnamoB. K uenstnaszamMm OTHOCUTCS UEMbIA KOM-
naexkc PepMeHTOB, KOTOpble MOCTaAUMAHO TUAPOSIU3YIOT Len-
nonosy A0 r/1oKo3bl. Hamb6onbulee 3HauyeHWe uMeeT Qep-
MEHT, HapyllaloWwmniac  ynopsaoueHHY  KpUCTasl/INYECKYHo
CTPYKTYpY LEe/I110/103bl, TaK Ha3blBaeMbliA Cr epMeHT, win
Ci—KOMIMOHEHT.

3TOT (pepMeHT MnoKa He CMOr/in BblAeNnTb B abCoNMOTHO 4YUCTOM BuUAe
C MO/IHbIM COXpPaHEHWEM aKTUBHOCTM W NOTOMY TO/IbKO MpejnosiaratroT,
YTO OH He BbIMO/IHAET FUAPOINTUYECKUX (PYHKUMIA, a, BO3MOXXHO, ocnab-
N19eT WIN paspbliBaeT BOAOPOAHbIE CBA3UM MeXAY OTAeSIbHbIMU LLes1/110/103-
HbIMM LensmMu, npespalias KpuUcTasl/INYecKne y4vyacTKU ee CTPYKTypbl B
6oniee peakLLMOHHOCMOCOOHbIe, AOCTYMHble ANSA AelAcTBMA KoMMekca rug-
PO/INTUYECKUX  LLesI/110/1a3HbIX  (hepMeHTOB, KOTOpble TMPUHATO Ha3blBaTb
Ci-tepmeHTamn. B HacTosuiee BpemMs 3TOT TepMWUH BCe pexe ynoTpeo6-
NISIeTCA N 3aMeHseTcss B HaydyHold nuTepaType Ha fi-1-/-rntokaHasbl.

PasnuuyaloT paBe O0CHOBHble rpynnbl (3-1->-4-rfiokaHas, 061a4arwmnx
9HOO- N 3K3o4elicTBMEM. OK30-p-1-»-4-rfiloKaHasbl MocsiefoBaTeslIbHO pas-
pPbIBAIOT [/1IOKO3MAHbIE CBA3W C HepeAyLMPYHOLWero KOHLa LessIo103HOA
LernM, U B peakUMOHHOM CMecu HaKansimBaeTcs [r/oKo3a. OJHao-p-1->-4-
r/1l0KaHasbl pas3pbiBalOT  LIE/IJTI0JI03HYI0  LEernoYKy HeynopsagoyeHHo, ro
Beeld ee A/IMHe, B pe3ysibTaTe HakKan/inBalwTCcs AepuBaThbl LLefs1t0103bl pas-
JHHOLA MONEKYAPHOLA Maccbl M CI, o6pasyeTcsi HEKOTOpPoe KO/IMYecTBO
uennobuosbl. EcTb npegnosiokeHwe, 4To gucaxapup uensiobuosa panee
rvaponn3yeTcs A0 F/1I0K03bl P-T/10K03MAa301A.

Mpouecc hepmMeHTaTUBHOIO FMAPoOM3a Lestono3bl B ca-
MOM 06LleM BuAE MOXHO MpeacTaBUTb Criedylowein cxemoia
(puc. 42).

depMeHTaTMBHbIIA TMAPO/N3 Les1/1t0/103bl MOCTOAHHO OCY-
LeCTBNSETCA B Npupoge Mpu passioXkeHUU pacTUTesbHbIX
0CTaTKOB MWKpoopraHmsmamu. Hambonblueidi Cnoco6HOCTbIO
K CMHTE3Y LesI/110/1a3H0ro Komrsiekca epMeHTOB 06/1a8a10T
cPeay aspobHbIX 0praHU3MoB  MUKPOCKOMMYECKUe rpubsbl,
npumep rpubbl U3 popa Trichoderma. Ho 3ToT npouecc
Jer MensieHHo, 4To 0ObACHAETCHA nMpexXhe BCero CJ/10XKHOo-

ro cTpoeHus cybcrTpara,
efio 4 10ro yTobbl LEe/I0s103HbIE MUKPOPMOPUIBI C OYEHb
LEe™MKH®IA CTPYKTYPHOIA opraHusauuneti AenosiMmMepus3oBasinch

JI°nazamun 0o obpasoBaHUA pPacTBOPUMbIX, J1ErKOYCBOS-
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eMbIX MWKpPoOpraHu3mMamm npoayKToB, HeobxoauMbl yc«H
BHA, obecneymBalowime Anddy3no HepMeHToB B CTPYKTyr
HbIA MaTpuUKC (OCHOBY) LUEI0N03bl 1 06pa3oBaHUe KOM'
nnekca epmeHT — cybcTpat. B oT/imume ot gpyrux tuno'
(hepMeHTaTUBHbIX peakunii, KOTopble MNPOTEKAalT B pacTBO8
pe, uennnasa AelACTBYeT Ha pasfene a3 pacTsopa tep

LLl ko30c

Puc. 42. Cxema (pepMeHTATUBHOI0 rUAposvM3a Lessioosbl.

MeHTa W HepacTBOPMMOMA MOBEPXHOCTU cybcTpaTa.

CywiecTByeT npsmass MponopuuoHasibHas 3aBUCMMOCTb
MeXay Be/IMYMHOMA MJIoWaan NOBEepXHOCTU cybcTpaTa M CKo-
pocTbio (epMeHTaTUBHOINO rmaposimsa Lessionosbl. CKo-
pocTb (GepMeHTaTMBHOIO0 rMAposIN3a MPOMNopLMOHasibHa Ko-
nnyecTBY (hepMeHTa, agcopbupoBaHHOro Ha cyberpate. -

depMeHTaTMBHbIA TMApPoSIN3 pacTUTESIbHONO Cbipbsa B Mpo-
MbILU/IEHHOM MacliTabe noka He MpoBoAUTCA. 3TO 06bACHS-
eTCA OTCYTCTBMEM BbICOKOAKTUBHbIX MpenapaToB, CroCoOHbIX
rnpespaw,aTb HaTUBHYIO  LEJI/I0/103y B peakLMOHHOCMO-
COGHbLIA MpPOAYKT, AOCTYMHbIA A1 OEMACTBUS FMaponinTudec-
Kux thepmeHTOB. MomMmnmo Ci-KOMMOHEHTa 3TO MpeBpalleHne
MOXeT OCYLLecTB/IATbCA B pe3ysibTaTe MeXaHW4eckKoro wwm
(DN3NKO-XMMNYECKOT0 BO3OEMCTBMA Ha Less1tono3y (pasma-
NbiBaHWe, COSIHEYHas pagunaumsa, a Takxe [OeMCTBME MalbIX
KO/IMYEeCTB MepekMcn BOoAOpoLa B MPUCYTCTBUM MOHOB XXe"
nesa n ap.).

Mpo6nemoin thepmMeHTaTUBHOIO paclwensieHUs wuenniwono-
3bl B HacTosLLee BpPeMS 3aHATbl MHOTWe HayuyHo-uccnepoBa-
TenbcKue nabopaTopun mMupa. PelleHVe 3TOMA 3afavyn MOXET
OTKPbITb HeorpaHM4YeHHble BO3MOXHOCTW ASIA Mosy4YeHus c
MOMOLLbI0 MWKPOOPraHM3MOB 6E/IKOBbIX W APYrux 6uonoru*
YeCKN aKTUBHbIX BELLECTB.
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XVMUYECKNIA rnaponns

Han6osiee aKTUBHbIMU XMMWYECKMMW KaTasimsaTopamu

KUMM TUAponin3a mnosmcaxapuaoB  pacTUTESNIbHOM TKaHu
Pea tOTCS MuUHepasibHble KUCAO0TbI U wesioun. MNpu o06paboT-
B pacTuTenbHoro CbIpbs KUC/AOTOM JIMFHUMH OCTaeTCs Hepa-
KeBOPMWMbIM, a LLesi/1i0/103a 1 FeMULLEeNsIo103bl FMaposinN3y—
Crefl W enoub, YACTUYHO pacTBOPSASA JZIMFHWH, He pacliensiseT
K@/inlono3y wn TFeEMULEII0103bl  MNOJSTHOCTBLIO, O4HAaKo Ae-
naet ux 6osiee AOCTYMNHbIMW AN MOC/eAyHLWero Bo3OelACT-
BUA hepmeHTos MUKPOOPraHW3MOB, KOTOpPblE CMOCOGHbLI pa-
CTM Ha atom cyb6cTpaTe. [loaTomy wesiodHas obpaboTka
uennionossl MOXET ObITb MEPCNeKTUMBHOMA B KOMOGMHauun c
hepMeHTaTUBHLIM FUNAPOSIN30M.

MpaKTUYECKUIA MHTepec MnpeacTaB/sAlT Mpoueccbl rmapo-
Si3a CEPHOM M CONSIHOA KucsioTamu. [Mpu 3ToMm Ans rmapo-
S3a UCMOJIb3YHTCA KUC/I0Tbl KaK B KOHLEHTPUPOBAHHOM
BAOE, TaK W B BUAE pPacTBOPOB HU3KOM  KOHLEHTpauumn
(0,5—5,0%). Onsa rugponusa pasbaBfeHHbLIMU KUC/I0TaMU
NpUMeEHSIETCA TOJSIbKO cepHasd kKucnoTa. CosisiHaa KucioTta
B pa3baB/fieHHbIX pacTBOpax 04YeHb arpeccuBHa, 4TO co3aa-
€T 6osiblUMe TPYAHOCTU B annapaTypHOM 0GOpMJIEHUM 3TO-
ro npotiecca.

KonnyecTBeHHO npouecc ruaposisa OueHUBaeTCcs MO Bbl-
Xo4y pPenyumpylowmnx BewecTB, BblpaXaeMoMy B MpoLeHTax
OT Maccbl abCos/IIDTHO CYXO0ro CbIpbA.

CpaBHeHME pas3/IMYHbIX PEXWUMOB rmMAposiv3a MoXeT npo-
BOOAVTLCA MO BE/IMYMHE FuMapomMoayss, onpeaensemMoro
OTHOLUEHMEM KOJIMYECTBa MMOAABAaeEMOA Ha Truaposin3 BoAbl
(KMCNOTbI) WM NOSIYYaeMoro ruaposinsata K KOJSINYecTBY
3arpy>aemoro abCco/IlOTHO CYXOro Cbipbsi.

Mopaynbs Bblgauun (Uan oTbopa) ruaponmsara — 3To
OTHOLLEHME MacCbl Fuaposam3aTa, 0To6paHHOMA U3 ruaposIvu3-—
annapaTa, K macce abCo/mIloTHO cyxoro cbipbs. KonuvdecTBo
TnaposiMzata onpeaensalT rocsie  caMoucrnapeHus Mo ero
06beMy B CO0OpHUKeE ruaposin3aTta Wan B HeMATpasinsaTope A0
nofdayun HeMTpasIM3ylLEero peareHta. Bpems npebbiBaHUSA
>XugkocTn B ruaposius—annapate onpefensercs OTHOLIEHU-
eM Be/iMyuHbl paboyero o6bema amnnapata K 06bemy oT6U-
paemMoro rugposiusata B €OVHULYY BPEMEHMN.

MMAaponn3 KoHUEHTPUPOBaHHbLIMU KucsoTamu.  KoHueH-

PupoBaHHas consHas KuUc/oTa O06bIYHOIA  KOHLLEHTpaumun
m 38%) oueHb MeAsIEHHO rMAPOAU3yeT Ueslonody. Ana
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YCKOpPEHUS Trmaposivsa HeobxoAmma CBEpPXKOHLLEHTpUpoBsan!
Haa KucnoTa, cogepxXxauwaa 41—42% HC1I. ...

M3 pas/iInyHbIX BapnaHTOB rUAPOSIN3A KOHLLEHTPMPOBaB
HOLA CEepHOIA KUC/IOTOMA Hambosiee MNepcrneKTMBHbIM okasano'
CNoco6 MEexaHOXVMMUYECKOM AecTpyKuum  nonmncaxapngos
uensonMrHnHa ¢ mogynem Bbixoga 30. o aTomy mMeTody He-
KOTOpoe BpemMs paboTasia 3KCNepMMeHTasIbHas ycTaHoBKa'
HO MPOMbILLJIEHHOr0 BbIX04a CM0oCco6 MOKa He Moslyyuns.

TMAPOSIN3 KOHLEHTPMPOBAHHLIMM KWUC/I0TaMU  XapakKTepusyeTcs 6oflb-
WMM pacxo4oM KUC/OTbl. [laxe npu ruaposin3e ¢ ManabiM MoAysiem e
pacxopn B 4 pasa Bbllle, YeM MpW FUApPoAu3e paszbaBfeHHbIMWU KUC/I0TaMu
Kpome Toro, mpy mMasioM MoAyJ/ie Be/IMK YZAeSbHbIA pacxofs 3/1eKTpo3aHep-
MM Ha TOHKOe u3MesibyYeHuWe Cbipbsi. TpebyeTcs cneumnanbHoe 06opya0.
BaHWe C O4YeHb MPOYHLIMM KUCMOTOYMOPHbIMYK MOKPbITUSIMK. Bce aTo, a
Takxe 60sibluve yAeflbHble KaruTasrloB/IOKEHUs OnpeaensiioT OTHOCUTESlb-
HO BbICOKYH Ce6ecTOMMOCTb MoslyyaeMblX FMApPONN3aTOB.

Mmaponuns pasbaBfieHHbIMU  KucnoTamn,  TmaposnsHble
3aBOAbl HalWeiA CcTpaHbl MPUMEHSIT ANS8 rMaposvsa pas-
6aB/IEHHYI0 CEpHYI KUC/0TY KOHUeHTpauneid 0,4—0,6%.
Maponuns nposoaAT npun TemnepaTtype 175— 190° C wn cooT-
BETCTBYIOLLEM [AaBfieHUU. 3TOMY crnocoby CBOMACTBEH 60sib-
WO pacxopn napa. Bbixog pegyuunpylowmx BewecTB A0CTU-
raet 46—50% OT Maccbl abCO/IIOTHO CyXOro cbipbsa. [Mpn
rnaposivse pa3baBsIeHHOM CepHOA Kuc/ioToiA U3 1 T abeo-
JIIOTHO CyXOiA [peBecuHbl MNoNy4aloT A0 200 Kr ApoXokeil
n 4—6 Kr gypdyposa.

CylecTBYOT Mepuognyeckme M HenpepbiBHbIE Croco6bI
rmoponinsa, passinyarwuimecs rosIoKEHNEM TrUapoIU3YyeEMOro
mMaTepuana, T. €. TBepAoA asbl: NpyM MNepmoanyeckux cro-
cobax OHa HeMnoABWMXHA, MpPU HENpepbIBHbIX — HaxoguTcs
B AOBWXeHuU. lNpuMeHeHne HenpepbiBHbIX CMOC060B ruapo-
Jin3a MOXeT MPUBECTU K yBesIMdeHuo Bbixoda PB pgo 53—
56%, K ynydleHWo KadecTBa IMAposin3aToB U CHUXEHUIO
cebectommocTn po 20—30%, oAHaAKO 3TW CMocobbl Moka
Haxo4ATCcA B CTaiM OCBOEHWS.

B MNpOMbILWIEHHOCTN B HaCTOsLLEe BPEMS UCMONb3yeTcs
NMepKONMALUOHHBIA cnocob rupgponusa. Mo 3To-
My crocoby >kuakasa dasa npoxoaAuT uYepes3 C/I0MA  Hero-
OBWKHOIA TBepdoia dasbl, npuyem Teepaasa ¢asa [OuDkHS;
6bITb MOSIHOCTBIO MOFPY>XeHa B >XWUAKOCTb. [MepKonALnoH-
HbEA CNoCO6 rmaposin3a VMeeT pasHOBUAHOCTU, MO3BOSISAIA’
Wwye WU3MeHSATb YAEsIbHYH0 MNpou3BOAUTESILHOCTL FmMAaposn3™®
annapaToB, NOBbIWATbL TemnepaTypy ruaposmsa wn ymeiill



TaTb pacxof KUC/I0Tbl. BO3MOXHbI criefylolive BapuaHTbl
MepKoSIALUN.

BepTMKanbHas MepKoNAaunsa — xxmnakaa ¢asa nepegsura-

CA CBepxy BHW3; ruaponnsaT oTbupaeTcs cHu3y. [o
L0 cxeme paboTaeT 60/1bLUMHCTBO FUAPOSIN3HBIX 3aB0A0B
CoBeTckoro Coto3a;

BEPTUKa/IbHO-TOPU3OHTa/1bHAA nepkonAUMA — Xunakas
“aza BHauvase nepegBuraeTca cBepxy BHWU3 U 0T6MpaeTcs
CHM3y, a BO BTOPOIA MMOJSIOBMHE MpoLecca rmaposinia — B
roprM3oHTasIbHOEA MJI0CKOCTW MO BCEIA BbICOTe TBEPAOLA (asbl
M 0T6MpaeTcs C MOMOLLbIO Jly4eBbIX TPy6 MO BCEIA BbICOTE;

KOMOUWHMpPOBaHHaA MepPKOAALNA M 4acTb >XUAOKOA  hasbl
npoxoaAnT CBEpXY BHMU3, a 4YacTb — FOPU3OHTa/1bHbLIM MOTO-
KOM; COOTBETCTBEHHO 3TOMY UM O0T60pP >XWUAKOCTU MpPOU3BO-
[AT B ABYX MeCTax O HOBpPeMEeHHO: CHM3Yy n c6OoKYy Mo Bbl-
coTe €108 TBepaoiA ¢asbl.

MpaBusibHOE  MpPUMEHEeHVe CMELIaHHOro nmoToKa, T. e
BEPTUKa/IbHO—-FOPU30HTA/TIbHOMA  MEepKoMIaumMn,  NPoBOAVMOIA
Ha page rvaposin3HbIX 3aBOA0B, AaeT Hauydlme pesysib-
Tarbl M0 BbIXO4Y MPOAYKLMM W 3aTpaTaM OCHOBHbIX MaTe-
pvianoB.

MpuHuunNUWanebHaa cxema rugposivsa  pacTUTEsSIbHOro
Cbipbsi MpeAcTaBsieHa Ha puc. 43. OHa COCTOUT U3 Cleayo-
LMX onepauuiA: rmaposinia, MpoBOAMMOIr0 B MEepUoANYEcKN
LEeMCTBYIOWMX TFuaponmn3s-annapaTax, nogadv Ha rugposini
CEPHOA KMCNOTbI M BOAbl, H4acTUYHOr0 OXJ1AXKAEHUSA MOy-
YeHHOro rugposinsarta B MUCMapuTenax, wmHeepcuu (O0Mosi-
HUTE/IbHOIo FUAPOSIN3a).

PacTuTesibHoe cbipbe (M3MesibYeHHasA Lena B CMecu C
onusikamn) noJaeTcss 4vepes BEPXHIO ropsioBUHY B rUApo-
nmns-annapat 5. B BepxHemM KoHyce ruaposnms-annaparta
MMeeTCA CheurasibHbIA WTyLep, 4Yepe3 KOTOpblA U3 CMecu-
Tesli 3 HenpepbIBHO MNOCTymMaeT rops4vas pasbaBsieHHas
cepHas kucsiota. OHa MoslydyaeTcs CMeLIMBaHUEM ropsyeii
BOOp1 (180— 190° C) nocsie BogoHarpeBaTenss U KOHLEHT-
pPVPOBaHHOMA CEpHOIA KUC/10Tbl. B coOTBETCTBUU C 334aHHOIA
KOHLeHTpauveth pasbaBsieHMe KUC/0Tbl A1 MNepKonsumn B
CMecuTesle  perysnimpyeTcs COOTHOLIEHMEM MOTOKOB rofgo-
BOM BOObl W KOHUEHTPUPOBAHHOLA  CEPHOMA  KUC/OTbI,
m Hayasa nepkKoNAuMM A0 MoAorpesa COAEPXKMMOro
m/lponmn3-annapata B HWKHWIA ero KOHyC nogaeTcs ocT-
PEIH nap. 4 na yganeHua Bo3gyxa W3 ruaponms-annapara

BePxHem KoHyce wumeeTca wTtyuep 4. KoHTponb pasne-



HUS OCYLLECTB/ISETCA C TMOMOLLbIO MaHoMeTpa, coo6waT]
lierocss ¢ MpocTPaHCTBOM Mof, BepxHeld KpbIWKOA ruap™]
nn3-annapara.

Mocnie nopgorpeBa amnapaTa A0 33faHHOUA TemnepaTypy
HauMHaeTcs cTagua nepkonsuuu (ogHOBpeMeHHas nogava
BapoO4YHOUA KMC/MOTbl M Bblgada ruaponusaTa). M3 rmnap0.
Nn3-annapaTta neperpeTbiiA  FUApoNM3aT  TeMnepaTypoii

Puc. 43. AnnapaTypHO-TexHosiormyeckas cxema noslydyeHUs rugposvsara:

1— 06paTHbIA KnanaH; 2 — CTpyMHbIA BoAoMNoAorpesaTesib; 3 — CMecUTe b CepHoiA
KUCMOTbI U ropsueid BoAbl; 4 — WTyLep ANa yAasleHus Bo3dyxa; 5— rugponval
annapat; 6, 7, 8—ucnaputenn; 9, 10, 11 — KoHAeHcaTopbl Mapa cooTBeTCcTBEHLW
I, 11 wn Il cTyneHelA wucnapuTenetd; 12 — c6opHUK dypdypona; 13, 15— oTaenw-
Term KoHpeHcaTa | m |l cTyneHeld; 14— uvcnapuTenb KOHAEHcaTa; 16 — nHBepToLy,
17 — MEPHUK KUCMOTbI; 18 — GUALTP KWUCAOTbI; 19 — M/IyHXEPHbIA Hacoc.

150— 185° C nopgaeTca Ha OXJlaXXAeHWe B CUCTeMy roc/e-
[oBaTesIbHO COeAMHEHHbIX ucnapuTenein 6, 7 u 8 (Tpu CTy-
neHn wucnapeHus). PaboTa wucnapuTeneii peryauvpyeTcs
Tak, 4ToObl B MepBOM wucnapuTesie 6bISI0 Hanbosibllee OaB-
neHuve, a B rnocsiegHeM OHO Obls10 6/IM3K0 K aTMocdepHomy.
C nocnegHein CTyneHW MWcMapeHus ruaposivsaT TemnepaTy-
potA 100— 105° C nocTtynaeT B MHBepTop 16. lMocne pgonon-
HUTEeNIbHOrO ruaponun3a (MHBEpcUM) Truaponuns3aT nepeda-
eTca Ha 06paboTKy, Heobxoaumyrk And nocnegyoweto
BblpalwMBaHNA APOXOKEIA.

Mpu oxnaxgeHuu ruaponmsaTta B UCMapUTENAX 4acTb
ero (mo 10%) npeBpauwaeTca B nap. C napom yxoouTt
3HauUuTeNbHadA 4YacTb Gypdypona. [Ana pereHepayum co-
AepXauieroca B Mnapax camoucrnapeHuss rugposivsarta Terr
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napbl oxX/1aXxaawwT W KOHOEHCUPYIOT B CUCTEME Tervio-
NBMEHHBbIX annapaTos.

Mapbl 13 wncnapuTena BbICOKOro AassieHus 6 Temnepa-

oii 140— 150° C mocTynaiwT B COOTBETCTBYHLUIA KOH-
[JeHcaTop  BbICOKOro paerieHns 9. O6pasylowuniica npu
MOM  KoHAeHcaT u4epe3 KOHAEHCAaUMOHHbIA TrOopLoK, Mpo-
nyckatowuii  TOMIBKO XWAKOCTb, MOCTynaeT B uUCMapu-
Te/b 15-

Mapbl camoucnapeHusa ruaponmnsata M3 uUcnapuTesia BTCH
O cTyneHu 7 ¢ TemnepaTypoia 120°C v mcnaputTens Tpe-
TeelA CTYMeHU 8 ¢ TemnepaTypoid 140° C nocTymawT B CO-
oTBeTCTBylOWME TernsioobMeHHMkn 10 mn 11, KoHAeHcaT w3
KOTOpbIX HanpaB/iseTcsa B uUcnaputenb KoHaeHcata 14. Co-
CTaB KOHAEeHcaTa W3MeHseTCa B 3aBUCUMMOCTU OT XapakTe-
pa nepepabaTbiBaEMOro Cblpbf W peXxuma ruaposivsa.

B koHgeHcaTopax I, Il wn Il cTyneHetn napasisiesibHO ¢
KOHOEHCaUueiA MapoB MPOUCXOAUT rMpenBapuTesibHbIA Ha-
rpes BOAbI, MCMO/Ib3YEMOIA 3aTeM /19 CMeLMBaHUSA C KOH-
LIEHTPMPOBaHHOIA  CepHOLA KUC/I0TOA. Bopa, wmcnosb3yemas
B NMApOSIN3HOM TPOU3BOACTBE, A0J/IKHA WMETb BPEMEHHYIO
KapboHaTHYI0 >KeCcTKoCTb He 6osiee 0,7 Mr-skse, B MpOTUB-
HOM C/lydae Ha CTeHKax annapaTypbl BbiMafdaeT CepHOKWUC-
JbIA Ka/bUMIA. Bonee XXecTKyl BoAy npeABapuTesibHO MNof-
BEPraloT XMMWYECKOIA OUUCTKE C Lefblo ee  yMSAryeHus.

OCHOBHbIM arnnapaTomM B CXeMe MoJlyYeHus ruaposinsa-
TOB AABMIAETCA ruaposin3-annapaTt. 3TU peakTopbl, 3KCMNJya-
Tpyemble 00 nMoc/nefHero BpeMEHU B MNPOMbILIIEHHOCTN,
vmetoT 06bembl 18, 30, 38, 50, 70 u 160 m3 OgHako npak-
TUKa paboTbl 3aBOAOB MoKasasia, 4YTo rmAaposinm3-annapaTbl
o6bemMoM 70 M3 M BbilWe WNCMNOSIb30BaTb HeLesiecoobpasHo,
TaK KakK Mpou3BoAUTENIbHOCTb 1 M3 paboyein emMKocTu Ta-
KOro peakTopa MafaeT Mo CpaBHEHUIO C arnnapaTtomMm 06b-
emoM 38 M3 B 2 pa3a, a paboumii 06bEM YyMeHbllaeTcs 3a
cyeT yTepoBKM Ha 20%, B TO BpemMs KakK npum obbeme
38 M3— nmwb Ha 10%. KOHCTPYKTMBHO ruaposims-arna-
Patbl 06bemom 38 U 70 M3 04MHAKOBHbI.

Fvpponus-annapaT MepuoanyvecKoro OeMCcTBUS MpeacTaBs-
J19eT CO60IA BEPTUKAIbHBIMA UWANHAOP, BEPX U HWU3 KOTOPOro
3aKaH4YMBAaKOTCA YCeYEHHbIMU KOHycamu (puc. 44). B Bepx-
HA 4YaCcTW amnaparta pacrosioKeHOo 3arpy3odyHoe o0TBep-
TVe, repMeTUYecKN 3aKpbliBaeMoe [O0BOPOTHOM MeXaHU3n-
POBaHHOIA KpbLIWKOM C MOSTYKO/bLEeBbIMM 3axBaTaMu. 34ecb
e PacnonoxeHbl wWTyLepa a4 nogaym kucnotbl 10, BoAbl
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9 n coyBkU MapoB M rasoB 8. B cpegHebd yacTm annapaTta

Ha LWIMHAPUYECKOIA
nanel,

MOBEPXHOCTHU
0oAQHa W3 KOTOpbIX YyCTaHaB/IMBae€TCA Ha OaT4yYMK Ma.

rnpuvBapeHbl OMNOpHYye

HemMeTpuyeckoro Becomepa 15, Apyras — Ha [fOBe LLApHUP.

Puc. 44. Tvwaponus-annapart:

1 — 6blcTpoOTKpbIBaOLWMMCA KnanaH
ANA BbITPY3KU JIMTHWUHA; 2 — WTyLep
ANs BbiXoAa BoAbl; 3 — WTyLep ANns
BbIX0Aa JINFHWUHA; 4 — WTyuep ANA
Bxofda BoAbl; 5, 18— wTyuyepa Ansa
BX0Zla M BbiXoga Bo3gyxa; 6 — Tpy6a
Ans oT6opa rupponunsarta; 7 — wap-
HWUpHaa onopa; 8 — wWTyuep Ans
cAYBKW MapoB; 9 — WTyLep AN BXO-
Aa BoAabl; 10 — wTyuep A8 BXoAaa
KUC/O0TbI; 11— Tpyba Ana nogayn
BOAbl W KWUCNOTbl; 12 — TepmMoKuco-
TOynopHble TNTKK; 13 — LWaMOTHbIA
kupnuy  (Ha 6eToHHOM cnoe); 14—
cTanbHOM kopnyc; 15— Becomep; 16—
Tensonsonauma; 17 — wryuep wn ny-
YeBble TPYyGKM Ana oT6Gopa ruaposn-
3aTa.
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Hble 0Mopbl, KOTOpble ob6ecne-
4YMBalOT MepeMeLleHne CcucTe-
Mbl B 3aBMCUMOCTMW OT Temne-
paTypHbIX W3MEHEHUIA W WuC-
K/1l04alT BO3AEMCTBUE TOpU-
30HT&/1bHbIX YCWIMIA Ha [JaT-
UMK Becomepa.

B HWKHeA KOHYCHOIA 4ac-
TM rugponms-annapara ycTa-
HOBJIEHO (UNbTpylOLLee YCT-
POLACTBO AN OTAENEeHUs -
ponmnsaTa OT J/IMFTHMHA U BbCT-
pOOTKpbIBaWMiACA KanaH 1
017 BbITPY3KN JIUTHUHA.

Kopnyc rugponns-annapa-
TOB 06bIYHO M3roTaB/IMBaeTCA
CBapHOIA, W”3 JIUCTOBOMA CTa/n
win TuTaHa. OTHOWweHWe ava-
MeTpa K BbICOTE Y pa3HbIX
rmaponns-annapaTtoB  Koseob-
netca ot 1:23 po 1:45. Ta-
Kue rabapuTbl SIBAAIOTCA Hau-
6onee yaobHbIMU A5 MNpoBe-
LeHVs NepKonsumun.

CTasibHble rugposms-anna-
paTbl A0/DKHbI ObITh 3aLyuLe-
Hbl BHYTPU KWUC/IOTOYMOPHbIM
c/I0eM  OT KOpPPOAMPYIOLLLErO
LelAcTBUS ropsyeli pa3baBrieH-
HOMA CEpHOMA KUCMoTbl. OyTe-
poBKa COCTOMT M3 CMJ/IOLHOIO
c/fl0a 6eToHa C WamMoToMm, npu-
MbIKaloLero K cTa/ibHOMY Kop-
nycy. BHyTpeHHsa noBepx-
HOCTb GETOHHOr0 C/0S1 Tonwii-
HOA1 70—90 MM 061ULL0BbIBa-
eTca cneuynanbHbiMM - TepmO'
KUC/IOTOCTOMKUMN  Kepamuue-
CKUMW NAUTKamu. [IMTKM *



NNy yKpenastoTces Ha 6GeTOHHOIA MoamMasKe, a LUBbl MeX-

HYMM NpoMa3biBalOTCA aHAE3UTOBOIA 3aMa3KoMA, WU3roToB-
SISEMOIA Ha XXUAKOM CTeKsle, WIN KUCAOTOYMOPHbIM LIEMEH-
7 M C WamMoToM. 018 yMeHbLUEHUS MOTepPb TeM/1a Hapy)XHas
nosepxHocThs FUAPOSIN3—annapaTa MOKpbIBaeTCcss Tensiouso-
JEILVEIA.

Cblpbe B rugposivs-annapaT noAalT TpaHCNopTepoM,
pacnofioXeHHbIM Haf, 3arpys3odyHbiM oTBepcTueM. Konu-
YyecTBO PacTUTESNILHOINO Cblpbs 3aBUCUMT OT €ero cocTaBa,
cTerneHn U3MESIbYEHUS N BiaXHoCcTWU. [MMpu 3arpyske ofHo-
BPEMEHHO C CbIpbeM B anmapaT nogatoT BoAy.

CmaumBaHue yBennumBaeT MJIOTHOCTb 3arpys3ku B cpeHEM Ha 5—7%
B 3aBUCUMOCTU OT MCMO/Ib3YyeMOoro cbipbs. Tak, Mpu 3arpyske CTPYXKu
6e3 cmaumBaHUs MJI0THOCTb 3arpysku coctasnfgeT 100— 105 kr/m3 co
cMaymBaHmeM— 115— 120 Kr/m3 YBesinyeHue CTENEHU U3MesibYEeHUs Mpu-
BOAVT K MOBbIWEHUIO BEIMUUHbI YAe/IbHOA MJ/I0THOCTU 3arpysku: Ans uwe-
bl OHa COCTaBnseT CO CMaymBaHuem 127'— 138 kr/m3, A8 ONWUIOK —
130— 135 kr/m3. TMpu wncnosib30BaHUU CMECU LWernbl U ONWAI0OK MNJIOTHOCTb
3arpy3ku Bo3pacTaeT, MpyM COOTHOLIEHWW KOMMOHEHTOB 2 : 1 oHa coCTaB-
S19€T COOTBETCTBEHHO 6€3 cMaumBaHUA W CO cMaumsBaHuem 140— 150 u
145— 160 kr/m3. Mpu ruaponnse TakKMX OTXOA0B CE/IbCKOXO3AMCTBEHHbIX
pacTeHWiA, KakK MOACOMTHEYHast /ly3ra U KouepbDKKW, ANS yBeSIMYeHUs NsoT-
HOCTW 3arpysku uX MpefABapuTesibHO W3Mesib4aloT Ha Ba/lbLOBbIX [Apo-
6unkax. O6paboTka BasibLeBaHMEM MOACOSTHEYHOIA LIeNyxXu yBesinymBaeT
MNSI0THOCTb 3arpy3ku ¢ 80— 110 go 160 kr/m3.

Hanb6onee pacnpocTpaHEHHbIM CMOCO60M YMJIOTHEHUSA CbIpbA B rMApo-
nn3-annapaTte AB/AETCA OA4HOBpPeMeHHas 3arpy3ka ero CbIpbeM U CMayun-
BaHVe pa36aB/fIeHHOU CepHOIA KMUCMOTOM. lMpu 3TOM MJI0THOCTb 3arpysku
onusIoK Bo3pactaeT Ha 8— 10%.

Bpems 3arpyskv rugposin3—annapaToB CbIpbeM 3aBUCUT OT
X 06bemMa M MpoM3BOANTENILHOCTU 3arpy304HbIX YCTPOLACTB
nkonebnetcs ot 25 Ao 40 MuH. MpoAo/HKUTENBHOCTL paboThbl
rngponms-annaparta o6bemom 70 M3 Mpu rnaposivse pactwu-
Te/IbHOr0 ChbIpbsA pacnpegesiseTcsa cnegylowmm obpasom (B
MUH): 3arpyska — 35—40, nogorpes — 50, nepkonauusg —
140, npombiBKa — 25— 30, cywka (0TXnm) — 40, «BbICTPEsI»
(otpeneHve nurHuHa) — 10. [pouecc ruaposmsa  J06bIX
pacTUTesNbHbLIX MaTepnasioB npoBoAUTCA B  FMOPONU3-—
annapaTax pa3/iInyHbIX 06bEMOB C 0AWHAKOBOA MoC/ie[0Ba-
Te/IbHOCTLIO OMepaLuiAa.

Mocne 3arpyskm annapaT TrepMeTUYHO 3aKpbiBalOT
KPbILLKOIA 1 NpOrpeBaldT COAEPXMMOE OCTPbIM MapoOM, koto-
pwmi MOJAIOT Yepe3 LWTYLEpP B HWKHEIA ropsoBuHe. B nepuopg,
°[orpcea gaBneHve nogHwumaeTtca no 0,5 Mlla mn npousso-
OUTCA 2—3-MUHYTHaA cAyBKa BO3[4yxXa 4epe3 BEpXHUIA LWTYy-
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uep 4 (cm. puc. 43) N CcAYBOYHYHO JIMHUKO B J10ByLll
Ky Q419 caysodHoro mnapa. [Mpm  aTtom ypansawTca BoO3'
OyX W Apyrve HekKOHAEeHcupylouimecs  rasbl, Temnepa?
Typa MpuUBOAUTCA B COOTBETCTBME C JaBJieHMeM B armra-
paTe.

HauyasibHbIlA nepuod ruaponmsa MNpoBoAAT B OTHOCUTESIb-
HO MArKUX YCnoBuUAX, Mpu TemnepaTtype okoso 150°C. llo-
CTENeHHO TemrepaTypy MnogaBaemMoMi B rmaposiM3-annapar
BOAbl W BapoO4YHOA KUC/AO0Tbl MOBbIWAKT A0 175— 190°C
Co0oTBETCTBEHHO W3MeHSAeTca TemnepaTypa BHyTpu rugpOl!
nuns-annapaTta, T. e. TeMmrnepaTypa, npu KOTOPOLA (haKTUYeCKM
MAOeT npouecc rugponnsa. Yepes 50 MyUH nocne Havdasia nep-
KOMAuMM TemnepaTypa BbIpaBHMBAETCA MO BCEMY 06bemMy
annapaTa.

Mogady BOAbl N BapOYHOM KWUC/OTbl MPU  BEPTUKa/IbHOIA
nepkoNALMM MNnpousBoAAT 4epe3 BepxHUe LWTyuepa rnapo-
nmn3z-annapata 9 m 10 (cm. puc. 44). BapoyHas Kucnora,
npoxoas 4epe3 BeCb C/0IA HarpeToro Cbipbs, FUAPON3Y-
€T pacTuTesibHble TKaHW. O6pasylwuitica rnaponmsaTt oT-
BOOMTCA 4epe3 HWMXKHIOW 4acTb (QUALTPYOWMX Tpy6 6,
KONJIEKTOp WM wTyuep. B nepBbitdA nepuog nepkonsumm
CKOpoCcTb 0T60pa rmaposnmsatTa OTHOCUTEsSIbHO BbICOKa, MO-
CTeneHHo (uAbTpyOLWasa CMNocobHOCTb CbIPbS CHUXKAEeTCA.
Kpome Toro, TemnepaTrypa peakLVOHHO cpedbl MOBbILLAET-
cA, fAocTuras TOUKM  KuneHua.  Kunawas  xXugkocTb
unbTpyeTcs 4epe3 C/I0MA NUrHUMHa B 2,0—2,5 pasa wmen-
NeHHee, 4yeM Hekunawas. [1odTomMy AN YMEHbLUEHUA Co-
MPOTUBJ/IEHUA (PUILTPYIOWETNO0 C/1I09 U YBEJIMYEHUS CKOPOCTMU
oT6opa rmvaponmnsaTa M3IMEHAKT HanpaBJIEHWE nepKoaAauUn
Ha ropu3oHTasibHoe. [1pyM FOPU3OHTA/IbHOA  MepKoNsALum
BOJa W BapodyHaa Kucao0Ta MOCTynaloT B annapaT 4epes
nepgopupoBaHHyto Tpyby 11, a ruaponusat oTbupaeTca
yepes yAJ/IMHEHHblE 4acTW Tpy6 6, pacrnosioKEHHbIX B U/
JNHAPUYECKOIA YacTu annapaTta. [lepexod Ha ropusoHTanb-
HYI0 TEPKOMAUUI0  MO3BOJIAET BHOBb TMOBLICUTb CKOpPOCTb
oT6opa rnagposmsara.

Mo oKoHYaHUW npouecca MepKOSALUM NPOBOAAT MNPOMbIB-
Ky JIMTHWHa BOAOM, MofaBas ee CBepXy BHM3, KaK Mpu Bep-
TUK/IbHOMA MNEepKoNAauunM A1 U3BJIeHYeHUss oCTaBLUMXCHA Ca-
xapoB. lMpouecc MPoOMbIBKM 3aKaHYMBAaEeTCA C npekpaujeHu-
eM nogayv BOAbl, HO ruvAposM3aT MNPoAOo/IXKAKT 0T6UpaThb
ewe npubnusuTenbHo 40 MUH — 3TO CyLlIKa, WM 0TXKB
NNrHvHa. O6bemM 0T6MpaemMoro rmaposin3ata LOJSDKEH GblP»
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- 17 pa3 6osiblie Maccbl abCOMMIOTHO CyXOA ApeBEeCUHbI,
B wenuei Ha rmaponms.

BRIOpOC NMrHMHA (<BbICTPes1») OCYLLECTBASAT MNRM [aB-

WA B rugponuns-annapate 0,6—0,7 MiTa oTKpbITvEM Ha
TonbKO cekyHf 6bicTpoAelACTByOLEro knamaHa 1 Jlur-
reC H3 rmgponms-annapata MocTynaeT Mo KacaTes/ibHOIA B
HIK/OH, rOe U3 Hero 3a cYeT cCaMOMCMapeHHs W MoTepu CKo-

1 2 S 4 S B
Puic. 45. CXeMbl pacnosioKeHUs GUAbTPYIOLNX YCTPOMACTB B rMaposin3-arn-
napaTax:

/—npy BEPTUKASIbHOA W 2 — FOPU30OHT/IbHOM MepKoNsiuMy B OA4HOM HanpaB/ieHUH;
3—nNpy BEpPTUKAIbHOMA W 4 — FOpU30HTa/IbHOMA MepKoNAUUN C MEPEMEHHbIM MOTO-
KOM XWAKOCTW; 5— Mpu COBMELLEHHOA  MEPKOMALUMU C YASIMHEHHOA © 6 — 6e3
YO/WHEHHOA nogatoweid Tpy6bl.

pocTn YacTuL, yhanseTca 4yacTb Bfiarnm B Buge napa. Oces-
WA Ha OHO LUWKJ/IOHA JIMFTHUH C MOMOLLLbI  BbIFPYy304HOr0
yCTpobACTBa ModaeTcss Ha TpaHcnopTep /iM60 Ha aBToMallu-
HbI /19 BbIBO3a 3a Mpeesbl 3aBoja.

MpumeHsemble ana oT6opa ruaposimsata U3 pas/IuYHbIX
YaCTel annapaTa KOpPOTKME W OSIMHHble Tpybbl (Nyun) Bbl-
MOMHAKT posib TPyb4yaTbIX GuUAbLTPoB. OHWM NpeacTaBsAlT
C0G0IA CUCTEMY KWUC/I0TOYMOPHbIX TPy6 € OTBEpCTUAMWU Auna-
MeTpoM 4 MM MO BCEA MOBepxXHOCTW. PacnonoxeHue Tpy6-
®UNbLTPOB B ruvaposivs-annapaTte ornpefesiieT HanpasB/ieHne
MEPKONALUMM N CKOPOCTb yAaneHunsa ruaponmsata. Ha puc. 45
npyBeAeHbl CXeMbl PacrnosioXKeHUA TakuxX (OUIIbTPYIOLLNX
YCTPOLACTB.
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3aKOHOMEPHOCTU KUHETUKU TNAposin3a
pa36aBﬂeHHbIMM Kncaortamm

Fvaponin3 nonucaxapupos B 00LEM BUAe MOXHO rpes,
CTaBUTb C/1eAyoLEIA CXEMOIA:

rmaponmns\ pacnap,
Monwncaxapngbl—————— » MoHocaxapnabl —————— - MpoayKThbl pacnaga
caxapoB

KonnyecTBo MOHOCaxapuaoB, peasibHO MPUCYTCTBYOLLMX
B [JaHHbIA MOMEHT B peakLMOHHOIA cpefe, 3aBUCUT OT OTHO-
CUTENbHBIX CKOpocTElA 3TUX ABYX MOC/eA0BaTESNIbHO TeKy-
WMX peakumiA. UYem Bblle CKOPOCTb FMApOSiM3a rosincaxa-
pUAOB M HUXE CKOPOCTb pacraja MOHOCaxapuaos, TEM BbLLe
BbIX0Z caxapoB. [lJis KOJIMUYECTBEHHOIA OLEHKU 3TUX peak-
LMIA HeoBX0AMMO MOJTYUNThL 06LLEE YPaBHEHME, ONKCbIBalOLLEe
KNHETUKY KaXA0UA peakumy B 0TAE/BHOCTU.

KvHeTunka rugponusa nosincaxapugos. Haubosiee mnpo.
CTbIM MPUMEpPOM 3TOA peakuuu sIBsieTcs TUAPOSIN3 AuMcaxa-

puaoB, Hanpumep uUensiobmnosbl: ugy N BrH2° 2 2C& °Y 1

Tak Kak B rnpouecce rmaponmsa 0AHOBPEMEHHO W3MEHSs-
eTcA KOHUeHTpaumsa uennobuosbl M BoAbl, 3Ta peakums
aBnseTca 6umoneKynapHoiA. O4HaKo, ec/in y4yecTb, YTO OOVH
KOMMOHEHT peakuunm — BoAa — Npu ruaposvse pasbaBsieH-
HbIMW KWUCNO0TaMM HaxoguTcsa B 60NbLIOM U3ObLITKE, M3MEHe-
HMEM ee KOHLEHTpauun npeHebperawT U peakuuio rmaponusa
0/IUro— W mnosincaxapuoB paccMaTpuBalOT KaK MOHOMOJIEKY -
NAPHYI0, NN peakumio nepsoro nopsagka. CKopocTb peak-
UMM NepBoOro rnopagkKa MOXHO 3anmncaTtb B Buae AuddepeH-
LiMasibHOro ypaBHeHUS

9( = Kl(a-x),

rge a — KO/IM4YecTBO nosincaxapupga [0 ruaposmnsa,
X — KONwu4yecTBO nosimcaxapupga, rmaposin3osaHHoe 3a Bpems T;
Ki s KOHCTaHTa CKOpPOCTW ruaposinsa.
VIHTerpmpys ypaBHeHWe, Moslyyaem
—In(a—x) = kit 4-const.

YunTblBasA, YTO B Haya/lbHblA  MOMEHT BpemeHu T=0]H
x =0, To —In a = const, cnenoBaTesibLHO,

na—In(a—x)= KiT, (@7
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Mpeo6pasys 3TO ypaBHeHUE, Noslyyaem

X—a— ae~K™* = a(l —e~k,T). (56)

YpaBHeHUe TMO03BOJSISET BbIYUNC/INTb KOJ/INYECTBO MoJsincaxa—
voa A rmaoposin3oBaHHoOe 3a BpeMA T. KonnyectBo Hern-
AponmnioBaHHOro nosincaxapmnga HaxoAnTCA W3 ypaBHEHUA

a — x—ae—KIX.

BenuuuHa Kix 6e3pa3mepHasi, OHa Has3blBaeTCsd KpuTe-
puemM ruaposmsa. ITOT NoKasaTeslb 4YacTO MCMO/Ib3y-
eTcs /19 XapaKTepUCTUKU pasfINUHbIX PeXVUMOB FMAposv3a.

N3 ypaBHeHUsi (55) MOXHO TaKXe BbIUUC/IUTb 3HaudeHue
KOHCTaHTbl CKOPOCTU ruAaposinsa:

k.= Ina—1In(@=x)- _1 j5,__a_- 2.303 A
T T a— X T a— X

Ona Toro 4yToGbl peakuus  ruaposinza  yAoBrieTBopsisia
ypaBHEHUIO MepBOro nopsigka, Heo6XoAMMoO, 4TOGbl BeENU-
umHa K\ B pas/iMuHble MPOMEXyTKW BPeMEHW MpU HEU3MEH-
HbX MPOYMX (haKTopax ocTaBasilaCb BESIMYUHOLA MOCTOSIHHOIA.
BesiMumHa 3ToA KOHCTaHTbl 3aBUCUMT OT MHOIMMX (PaKTOPOB,
OCHOBHBIMW N3 KOTOPbIX SIBMASIOTCS KOHLEHTPaUus M akTUB-
HOCTb KaTasiM3aTopa, peakLMOoHHas ChocoGHOCTbL Mosivca-
Xapuaa, TemnepaTypa peakuuu. MNMpeacTaBUM 3Ty KOHCTaHTY
Kak Mpov3BefieHNe YeTbIpex YaCTHbIX KOHCTaHT:

/(, = «Ne (57)

roe @ — OTHOCMTESIbHAas KaTa/InTUYeckass aKTUBHOCTb KUC/OThbI;
N -HopManbHOCTL KUC/IOTbI, BbIpaXEHHAast 4YMC/IOM €e FpaMM-3KBU-
BasieHToB B 11 pacTBoOpa;
6 — OTHOCUTENbHBIA KOAP(ULMEHT YCTOMAUMBOCTU Mosumcaxapuga K
rnaposnunsy;
1 OTHOCUTENbHBIA KOIPMULMEHT, XapaKTepusylLlmnii BrvsHUE Ha
peakuuio TemrepaTypbl.

Kak >xe BNUSIET KXAbIA U3 3TUX (aKTOPOB Ha CKOPOCTb
rmaposivsa rnosivicaxapuzioB B FOMOreHHolA cpene? Peakuuio
rmaposivsa rnosivicaxapuzioB KaTanmsvpyeT WOH BoAopoaa,
nosTomMy 4eM GO/iblLUE KUC/I0Ta AUCCOLLMMpOBaHa, TeM 6osib—
LUk 6yneT KOHLEHTpauusi MOHOB BoAopoAa W TeM 6bICTpee
°Y[leT NpoTeKkaTb FMAPOSIN3.

Tak, consiHaa Kuc/oTa B BOAHOM pacTBope AuMcCOLMMpPYyeT MoyTu Mosi-

y CIEl°- YCc/i0BHO npuHMMas ee KaTa/InTUYECKYH aKTUBHOCTb 3a efuHU—

¥> aKTUBHOCTb APYrMX KUCMOT BbIpasuTCcsa CcAeAyolWMMU 3HaYeHUsMN a,
Hb ML
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1) nNo CKOpoCcTW ruaponusa caxaposbl npu 25°C B pacTBopax ks

NOT € KOHUeHTpauueri 0,5M: ! V-
Kwncnota a KucnoTta «

Xnopuctosogopoa- 1,000 LlaBeneBas

Has 0,180
A30THas 1,000 CepHucTas o ]5n
3TuncepHas 1,000 dochopHasn 0,06# 1
puxnopykcycHasa 0,750 MypaBbuHas 0,015
CepHas 0,530 YKcycHas 0,004

2) no ckKopocTu ruaponunsa uesunonosbl 0,1 H. pacTBOpaMn  KUAMIM»
npu 180°C:

KwucnoTa a KwucnoTa «
Xnopucrtosogopoa- 1,000 dochopHasn 0,080
Has MypaBbuHas 0,025
BpomucTtosogopos- 1,010 YKcycHasa 0,015
Has
A30THas 0,260
CepHas 0,510

Mpy noBbiWeHUN TemrepaTypbl abCO/IOTHbIE 3HAYeHWs AuccoLmaLmn
KUCOT HECKO/IbKO W3MEHSIOTCSl, HO OTHOCUTESIbHbIE 3HAYeHMUsl a W3MeHs-
I0TCA He3HauMTesbHO. VICK/loUYeHUe COCTaB/SIOT KUC/OTbl, KOTOpble Mpu
MoBbILIEHUN TeMMepaTypbl pasfiaralTcs, Hanpumep asoTHas, TPUXIIOPYK—
cycHasi U HeKoTopble Apyrue.

BTopoii comHOXMTesnb N (HOPMasibHOCTb) B YpaBHEHUU
(57) He HyXAaeTcs B AOMOSTHATESIbHBIX MOSICHEHUSIX.

MpOYHOCTb F/IMKO3UAHBLIX CBA3eid B Mosincaxapupgax or-
peaensieTcss COMHOXUTESIEM 6.

Ecnv nNpuHATbL 3a eAWHULY TUMAPOSIM3YEeMOCTb XJ/I0MKOBOUA  Liensosiosbl
Kak Haubosiee TPyAHO TUAPO/IM3YEMOr0 COEAMHEHUS, TOrga OTHOCUTESb-
Hble 3Ha4YeHWs cKopocTeld TruAposn3a ApPYrux coeguHeHuiA 6yayT 6GonbinM
eANHWLBI, Hanpumep:

Monucaxapuabl 6
Llenntonosa xaonkosas 1,0
Llenntonosa enosas 1,5
KcnnaH  X/10MKoBOMA  LLenyxu 200
Llenno6nosa 130
Caxapo3sa 130000

UeTBepTbliA unieH ypaBHeHusa (57) X onpegenseT 3aeBucu-
MOCTb CKOPOCTM ruaposisa nosimcaxapuga oT TemnepaTy-
pbl, OH HaxoAMUTCA 3MMUPUYECKU MO M3MEHEHMUIO KOHCTaHTbI
CKOpPOCTU ruaposinsa.

MpvBeaeHHbIE Bbille YpaBHEHWUSA rUAPOSIN3a XapaKTepu-
3yl0T rMaposin3 pacTBOPUMbLIX B BoAe nosimcaxapuaos, T. 4|
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oreHHbIUA KaTasns. VccnegoBaHusl, MNpoBedeHHble ¢ Len-
° no30lA M HEKOTOPbIMU APYrMMMK Mosiucaxapuaamum, Hepa-
npaopyMbiMu B BOZe, MOKasasin, 4YTO MPOLLeCC FeTeporeHHo-
C kaTanusa TakKXe MOXHO onucaTb ypaBHEHWEM MepBOro

L'.ORﬂM.ﬂdéqera pacrnaga MoHocaxapupoB. OTAefibHble MOHO-
axapu[bl B KWC/OIA cpene pacnafalmTcs ¢ 06pa3oBaHMEM
PaznnuHbIX NpoAyKToB. [py 3TOM OT OAHOIA MOJIEKY/IbI MEH-
T03bl OTLLENSIAIOTCA 3 MOJIEKY/Ibl BOAbI M BO3HMKAeET Herpe-
penbHbii  TETEPOLMKIIMYECKUNIA  anbaerng — gypdypos, Ko-
TobIA fasiee MOXEeT paspyllaTbCs A0 MypPaBbUHOIA KUC/I0TbI
H rYMUHOBbIX BelLecTB (MPoAyKTOB KOHAEHcaLUWM U rosiumMe-
puzaumn pypaHoBbIX MPOU3BOAHbBIX):

HC— CH YMIHOBb,
- - - g -HCOOH +
H-C-0H o 3H:© HCAC-CHO Al
H-C-OH
HZ- dyprpypon MypaBbiHast
Terrroza KenoTa

OTwensieHMe 0T MOJIEKY bl TFeKco3bl Tpex MOSIEKY/T BOAbl
MpUBOAUT K 06pa3oBaHMI0 OKCMMEeTU(yptyposia, KoTopbliA,
paspyLuasicb, AaeT ABa CTOMKMX K HarpeBaHWK B MpUCYTCT-
B/AM KUC/IOT BeLLecTBa: JIEBYJ/IMHOBYIO U MYpaBbUHYK KUC-

Yy /oH
[ C||-|,
H-c-0H co
o o H | MyMUHOBbIE
H-C—OH ° -3Hr I—QCI-C?’\ ' —HoooH ek
H-C-OH o] CH2
H—CI———— COCH
CH,OH OKMETWI- MypaBbiHasi fleBynHoBas
[ekco3a KenoTa KucnoTa

Peakuusa pacriafa MoHOCaxapuaoB Mpu HarpeBaHWU B pa3-—
MIEHHBbIX KUCI0Tax MOAUYMHAETCS KUHETUYECKOMY YypaBHe-
Hao nepBoro nopsiaka. Mo aHanorMm ¢ peakumeia ruaposivsa
P incaxapuioB MOXHO 3anucaThb:
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dy
fx=KAb-vy),

roe Y — KO/IM4YecTBO MoOHOcaxapuzja, pasfiokuslieecs 3a BpeMs T-
b — ncxogHoe KonuuecTBo MoHOcaxapupaa; '
K2— koHcTaHTa ckopocTu pacnaga MoHocaxapupa.

Mocne MHTerpupoBaHMsA 3TOr0 ypaBHEHUA MOJIyyaem

Y=b1— &KX.
BennumHa /C2r HasbiBaeTcA
MOHOCaxapupga.

KOHCTaHTY CKOpPOCTM pacrnaga MOXHO MNpeAcTaBUTb B crie-
ayloLlem Buae:

KpuTepuem pacnapga

K2= df Nbi Xi,
roe — OTHOCUTEesIbHas KaTa/IMTUYeckass akKTUBHOCTb KMUC/I0Tbl B peak-
UMM pacnafa MoHocaxapuaa,
N — HopManbHOCTb KUC/A0THLI B pacTBopE;
6* — OTHOCUTESNbHbIA KO3(OULMEHT YCTOMAUMBOCTM MoHOcaxapupa K

pacnagy;
— YacTHas KOHCTaHTa, XapakKTepu3yllwas 3aBMCMMOCTb Peakuyu
pacnaga mMoHocaxapuza oT TemnepaTypbl.

3HayYeHNA OTHOCMTEsSIbHOIO0 KO3(hpULMEHTA YCTOLAYMBOCTU
MOHOCaxapuaoB Mo CPaBHEHUK C YCTOMAYMBOCTLIO I/1HOKO3bI,
ONs KOTopoA npuHATa 6i=1 npu 180°C B 0,8%-HOMA cepHoii
KucnoTe, cnegytoLme:

MoHocaxapug B* MoHocaxapupg B,
rnoko3a 1.0 ApabuHosa 1,7
[anakTo3a 1.1 Kcunnosa 3,0
MaHHo03a 1,5 ®pykTo3a 1000,0

KaTanntnyeckaa akTUBHOCTb KWUC/OT MPUMEPHO oguHako-
Ba KaK Mpu rngposivse nosiucaxapuaos, TakK W MpU pacnage
MoOHocaxapunaoB. 3HadeHus ai B 0,1 H. pacTBOpax kucnot
npu Temnepartype 180° C cnepyoLme:

KucnoTta KucnoTta al
ConsiHas 1,00 dochopHan 0,
CepHas 0,50 MypaBbuHas 0.07
A30THasa 0,23 YKcycHas 0.06
150

LucnegosaHMﬂ nokasasau, 4YTO 3HayeHue KoappuumeHTa
015 CepHOA KMUCM0Tbl HEMOCTOAHHO U 3aBUCUT OT €e KOH-
°eHTpauMmn 8 pacTBOpe: YeM MeHblUe KOHLEHTpaLnsa CepHOLA
“ ¢noTbl, TeM 6o/ibLIe 3HaYeHVe ab
K CpeaHuita TeMnepaTypHbIA Ko3ahUUMEHT A* oNsA r/1H0KO3bI
nosbiweHnem TemnepaTypbl oT 130 go 180° C mocTeneHHo
nagaet ¢ 2,9 go 1,7, a npm pacnage KCu03bl B LUMPOKOIA
o6nactu TemnepaTtyp (140—210°C) ocTaeTcs ModTu Mo-
CTOSIHHbIM U PaBHbIM 2,2—2 3.

C yBenMyeHMeM cTerneHu rmaposimsa nosimcaxapuaos M no-
BbilleHMeM KOHLUEHTpaLuum MoHocaxapuaos B ruaposimsaTe
nocteneHHo YBEe/INUMBAETCA KO/IMYECTBO MPOAYKTOB pacrna-
Oa MoHocaxapunaoB. Takoe yBesinyeHVe cofepXXaHusa rpo-
OyKTOB pacnaja B rmaponmsate 06bscHseTcA napasisiesib-
HbM TeYEeHMEM B pacTBOpPe KUC/0Tbl peakuuUu peBepcun Mo-
Hocaxapuaos.

Mpn gnnuTenbHOM HarpeBaHMWM NPOAYKTbI pacnaja MOHO-
caxapuaoB nepexoasaT B OKpalleHHble MNpoAyKTbl — Kapame-—
SlaHbl— W faniee B FYMWHOBble BewecTBa. [1pyn 06bI4HOA
KOHLIeHTpaumn mMoHocaxapuaos (3—5%) aTa peakyuus npo-
TekaeT Mo4TM He3zameTHo. KosimyecTBo MoOHOcaxapuaa, obpa-
30BaBlLUeecAd 3a BpemMsA T, BbluncnfeTca no gopmysie (56).

Ecnn MoHocaxapupg pasfaraeTtcs,, o06pasys npoayKTbl
pacnafa caxapa, TO CBA3b MeXAy KO/IMYEeCTBOM pa3/1oxXUB-
uleroca MOHoOcaxapmaa W Ko/imdecTBOM 06pasoBaBLUMXCS
npoayKToB pacnaga MOXHO BblpasuTb AuddepeHLnanibHbIM
ypaBHeEHVEM

dy

= — 58
dx K2(x —vy). (58)

MoactaBnss B ypaBHeHue (58) 3HauYeHWE X U3 ypaBHeEHUS
(56), Nonyyaem cnepytollee BblpaXeHUE:

~o K —n 2t (1 — eKiX).
Pewas ero orHocuTes/IbHO Y, noJsiydaem

y= (K,e~"x- (59)
Kt-Ki

"PaBHeHue (59) N03BONSET BbIUUC/INTL KOJSIMYECTBO MpPo-
eKTOB pacrnafga caxapoB, o06pasylowmxca npu rugponuse
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rnosvucaxapuaa B JIOGOLA Mepuof BpeMeHW 0T Hayana pes»”
umn. [elAcTBUTE/IBHOE KOJIMYECTBO caxapa r, obpasytouieec’
B [AaHHbIA MOMEHT BpeMeHU T, MOXHO HalATU M3 pa3HOCTU

Z=X-Y, @

a obuiee ypaBHeHWe BbIXo4a caxapa nocsie MoAcTaHOBKM B
ypaBHeHue (60) 3HayeHuWa X K3 ypaBHeHus (56) mny I8
ypaBHeHus (59) npuobpeTaeT crieaywowmia Bua;

A2—JT*

rae ua— KoapuUMEHT nepecyeTa MosiMcaxapuaoB B MOHocaxapuabl.

PaccunTbiBass BbIXo4, caxapa npu FUAposiv3e pacTUTesb-
HOAi TKaHW, Heo6GX0A4MMO YUUTbIBaTb HEOAHOPOAHOCTb Mpu-
CYTCTBYIOLMX MOSINCAXapuaoB U O/ KaXA0ro U3 HUX 3K-
CMEPUMEHTa/IbHO YCTaHaB/IMBaTb CBOU KOHCTaHTHI.

Ons pas/inuHbIX pacTUTESNIbHbIX TKaHeld, VMMEeWLnX pas-
JIMUHBIA COCTaB MOSINCAxXapuaoB, 3HAYEHMUS KOHCTAHT Heoau-
HaKoBbl. BeNMUMHBbI KOHCTAaHT B KaX[0M C/lyvyae ycTaHaB-
JINBAOTCS 3KCNEPUMEHTa/TbHO.

OCHOBHblE cTaaun 06paboTKU ruaponinzarta s
KYJ/IbTUBMPOBaHNSI MUKPOOPraHU3MOB

KuvcnbliA rugponmsaT nocsie MHBEpPCUM, MMeLWniA - Temre-
paTypy okosio 100° C, xapakKTepusyeTca NPUMEPHO Ccrieayto-
wmm coctaBoM (B %): obuiee copepxaHue PB 2,5—35, B
TOM uucne rekco3 — 70—80, neHTo3 — 30— 20; Hecaxapa —
0,10—0,16; cepHas kucnota— 0,5—0,6; opraHnyeckue
kucnotel — o 0,40; dyppypon — 0,05—0,06; okcMETUSI-
pypdypon — Ao 0,20.

Mpu wncnonb3oBaHUWM ruaposM3aTa  OJI9 nocnefyowero
BblpaliMBaHUsA MMWKPOOPraHU3MOB  Heo6X04MMO BO3MOXHO
60s1€e nosHO YAa/INTb M3 HEro BelecTBa, YrHeTalole AelAcT-
BYIOLLME Ha pa3BUTUE OPOXOKEIA.

OCHOBHble cTaguun 06paboTKU  ruaposin3aTa BknwodawT
cneaymolme onepayun: 0cBO6OXKAEHWE OT CEePHOA kucnoTbl
(HetiTpanusaumio), ygasieHne KOMIOUAHbIX  B3BeWeHHbIX
yacTuL,, ocajKa, BblMagalowero npyv HekATpanmsaunm Ha
cTagun oTCTauBaHUA, YMeHbLUeHne cofepxaHusa dyppyYPO'
na, oxnaxpaeHue, aspupoBaHue, BTOPUYHOE oTaeneHue LK
TaBLLUECA KO/I0MOHOIA B3BecH,



AnnapaTypHo-TexHosiornyeckaa cxema o06paboTKu rmapo-
3aTa npmueBedeHa Ha puc. 46.
n HetiTtpanusaumsa. CepHasa KucnoTa U3 rmaposinsaTos yaa-
AeTcA Hambosiee MNPOCTbIM CMOCO60M — OTTUTPOBbIBAHNEM
HelATpanusaumeii) ee U3BECTKOBbIM MOJIOKOM M aMMWAYHOMA

o0l

Puc. 46. AnnapaTypHO-TeXHo/I0rn4yeckasi cxema 06paboTKM ruaponusara
nepes, nofayeid B ApoXx»kepacTUSIbHbIMA annapat:

1—Tenn006MEHHUK; 2 — HelATpanumsaTop; 3 — BblAepxuBaTesib; 4 — OTCTOMHUK;
5— BaKyyM-ox/1aAuTesibHass  yCTaHOBKa; 6 — KoHAeHcaTop; 7 — unbTp-npecc
®MNAKM; 8 — c60pHUK HeliTpanusaTa; 9 — Hacoc; 10 — Ten/1006MeHHUK; 11 —
OTCTOMHMK; 12 — a3apaTop.

Mpy HelATpanM3aUMn N3BECTKOBbIM  MOJIOKOM peakuus
WOET M0 YpaBHEHUIO
1 H2504+ Ca(OH)2= | CaS04ff 2Ha0.

'vinc, o6bpasywwmiaca B pesysibTaTe 3TOMA peakuuwn, Uio-
X0 pacTBOpUM, MO3TOMY OH BbiNagaeT B 0CafoK W nocsie oT-
CTavMBaHWA pacTBopa yganseTcs.

Mpu HeMTpaM3auuM  aMMUAYHOMA  BoAoA ob6pasyeTcs
cYnbaT aMMOHUS, KOTOPbIIA B KOHLEHTpauuu, WUCMNosib3ye-
MDA B MpPOM3BOACTBE, MOJIHOCTLI PacTBOPMM B BoAe:

H2504+ 2NH40H = (NH4)2504+ 2HD.
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HelATpanusayma aMMMadHOIA BOOAOA WMMEET, HEeeoOMHEeHH<P
npemmMmyulecTBa nepen HeMATpaM3aUMeIn M3BECTKOBbIM MOJI0-
KOM: He TpebyeTcs cneuuanbHoro obopyaosaHusa gnsa yaa]|
NeHNsA ruvrca; amMMuadyHyl BoA4y MOXHO NogdaBaTb BO Bca-
CbIBAKOLLYIO JIMHUIO Hacoca, OTKadmMBawLllyl  rugponmsat
obpasywwuniica cynbdaT aMMOHUS MOXET WCMOJIb30BaTbCA
LApoXOoKaMn B KayecTBe UCTOYHMKA a3oTa. OAgHakKo Ha npak-
TUke BO un3bexaHuWe [OMOMHUTENbHBIX 3aTpaT Ha 3aKyrnky
M TPaHCMNOPTUPOBKY amMMuaka MCMosibdyeTcss MecTHoe Cbl
pbe— u3BecTb. lMpyn HeMTpa/M3aUMn M3BECTbK A1 Mpeay.
npexaeHna runcounauun obopyaosaHMsa U TpyOOnpoBoAoOB
KOHLleHTpauma runca B pacTBOpe He [A0/DKHa MpeBbiaTb
0,19—0,22%. 3To gocTuraeTca NPUMEHEHMEM [UMCOBOIA 3a-
TpaBKW B BUAE MEJIKMX KPUCTasI/1I0B C 6OSIbLUOIA OTHOCUTESb-
HOLA MOBEPXHOCTbIO, MOJSIyYaeMbIX B pe3ysibTaTe peakuumn

(NH42504+ Ca(OH)2= 2NH4OH + | CaS04,

a npu oTCYTCTBUM CyfibdaTa aMMOHUSA — MO peakuun Hetk
Tpasimsaumu.

MMncoBaa 3aTpaBKa MoAaeTcs B HeMTpasin3aTop 0o4HOBpe-
MEHHO C W3BECTKOBbIM MoOJIOKOM. Ha 1 m3 rugposnusarta
HeobxoaAnMo 3alaTb B U3BECTKOBOe mMosioko 025 r
(NH4)2504.

He3aBucnmmo 0T BuAA HEMTPa/IM3YIOLLEro areHTa KAUbIA
rngponnsaTt gosoautca o pH 3,2—54. MNpu 3tom o0643a-
TeNbHbIM  YC/1I0BMEM  SB/ISETCA MOJIHAA  HeMATpasiM3aums
CBOGOOHOM CcepHOA WM MypaBbuHOM  kucroT  (pH  3,0—
3,2). O6bIYHO CEpHYK M MYpPaBbWHYI KUC/N0Tbl HEMATpa/IN3Y-
0T M3BECTbIO, a OCTa/IbHble OpraHn4yeckue KucoTbl—-am
MnakoM. TeopeTumyeckm Ha 100 Kr CepHOA KMC/0Tbl pacxo-
ayeTca 75,5 Kr rngpata OKUCW KasibLuMs, Mpy 3ToM 06pasy-
eTca 138,8 Kr CepHOKNC/10ro Kasibuus.

Mpouecc HelATpaIM3aLMM NPOBOAUNTCA B CrieUnasibHbIX ar-
napatax— HelATpanusaTopax (puc. 47). Kak npaBwso, mys
npoBefeHVs npouecca ycTaHaB/IMBaeTCA 2—3 TakuUxX anna-
paTa, CoegMHEHHbIX rMocsriefoBaTesibHO. B nepBomM annapaTte
naeT co6CTBEHHO Mpouecc HelATpam3aumu, B oCTaslbHbIX"
nosegeHne pH pgo Tpebyemoro v (hOpMUpPOBaAHWE KPUCTas-
noB runca. Ansa nogaepXaHWa KpUCTasi/I0B rurica M 4acTme
JINTHNHA BO B3BELUEHHOM COCTOAHUW XWUAKOCTb B Heli Tpanu-
3aTopax MOCTOAHHO nepemewinBaeTcA. MNpU HepocTaTouHOM
rnepemMeLlInBaHUN Hablo4aeTCA MECTHOE nepewenaynBaHm
XWOKOCTU, YTO BbI3bIBAET paspyLlleHne MOHOcaxapuaos.
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OTcTamBaHue.

HelATpasinzat Temnepatypoihi 80— 85° C,

p,ep>|<au.|,vu‘/’| B3BE€LWIEHHbIE YaCcTuubl TUrnca " opraHNYeCKux
C (I'II/II'HI/IH, CKoarysnpoBaHHble TYMWUHOBblE N CMOJIN-

3 bE BewecTsBa), nocrynaert
G UC 48). CopepxaHue B3Be-
LLEHHbIX 4acTuL, B HeTpa/in-
cTe (B r/n): xBOMHOM OpeBe-
cunw — 5—7, JIMCTBEHHOUM fpe-
BeCUHb— [o KO, noAaconHey-
HOAJTY3T N KYKYPY3HOM KO-
yepbbkkn— o 12. B3BelleH-
wee HACTULbI COCTOAT Ha 70—
80% mn3 runca n Ha 20— 30%
VB OpraHM4yecKmMx BeLLEeCTB.
CKOpOCTb 0CaXKAEHNA 3aBUCUT
OT pasmMepa M MJI0THOCTUN Yac-
Ty, Mpy Npoynx paBHbIX YyC-
JIOB/SIX CKOPOCTb OCaXXOeHUA
rrca Bbllle CKOPOCTM ocaXx-
e NUrHuHa. Mocne oTcTa-
VBaHUA HeMTpasmsaT coaep-
AT B3BELUEeHHbIX yacTuy, 0,5—
08T1/n, 80% KOTOpPbIX COCTaB-
JHIOT OpraHnyecKue BeLLecTBa.
OxnaxaeHne. W3 oTcToiA-
HA@Q HeTpanM3aT MnocTynaeT
B MNPOMEXYTOUHYI0 €EeMKOCTb
(m pnc 46), a oTTygda Haco-
OM MepefaeTcss Ha oxsiaxne-
HE B NJ1aCTUHYaTble TEMNJ1006-
MEHHVKU WV BaKyyM—-0XJ1am—
TesbHbE YCTaHOBKMW (puc. 49).
“ [Opox>keBoM Mpov3BOACTBE
PekomeHayeTca NPUMEHATDL
BaKyyM—-OX/1KAeHve, Mpu Ko-
TOpOM B pe3ysibTaTe camMouc-—
MPeHns 13 HelATpasiM3aTa
Ypansetca 5— 7% BoAbl 1 O0-
°NIHKTESIbHOoE KOJTINYEeCTBO
PedHbIX N1eTy4YnXx MNpUMECeHA,
YacTHOCTU (ypdhyposT U OK-
METH/IDY Py posT

rnpMMeHsieMble B  ruapo-

(cm. puc. 46) B OTCTOMHUK

Puc. 47. HetATpannsaTtop ¢ KOHU-
YECKMM [OHULLEM:

1— na3; 2 — CTa/lbHOUA Kopnyc; 3 —
nonacTu KOHTpMelasnku; 4 — sona-
cTn Mewanku; 5— dyTepoBka; 6—
Basl Mellasikn; 7 — BbITAXHasa Tpyo6a;
8 — WTyuep ANs nofavyMm M3BecTKOBO-
ro mosioka; 9— WTyuep A8 nogayu
rugponunsarta; 10 — wTyuep Ansa no-
fadn  HelATpasmsaTa W3 [OJSIOBHOrO
HelATpanusaTtopa; 11— nonacTu pam-
HOli Mellanku; 12— wTyuep Ans oT-
BoAa HelMATpaiusaTa.

Puc. 48. OTCTOMHUK:

/ — yCTpPOIACTBO AN5 BbIrPy3ku LWa-
Ma; 2 — Ban; 3 — pacnpeaenuTenbHblIA
6apabaH; 4 — NpMBOAHOA MexaHU3M;
5 — kopnyc; 6 — KO/MbLEBOIA  Xesob
ANSA BblNycka 0CBET/IEHHOr0 HekTpa-
nusaTa; 7 — BbIrpe6HOe  yCTpolACT-
BO; 8 — 3amopHas 3afBMXKa.
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17500

JIN3HOA MPOMBILLMIEHHOCTN BaKyyM-0X/1aguTesibHble yeTLLA™
KW passiInyHbl MO0 KOHCTPYKUWUW, TUMY UCMOMb3yeMbIX KOoHAOA?
caTopoB, B3aMMHOMY pacroslIoKeHU0 BaKyyM-UCrapuUTeneti
Fny6uHa Bakyyma BoO3pacTaeT Mo MNyTW ABWXEHUS HebAtpa'
nvsaTta oT uMcnapuTesns K McnapuTesto, pasHOCTb J3B/EHNIA

nogaep>XXmBaeTcAa aBToOMaTUYECKN.

B cnyyae, ecnm Ha B

KYYyM-0X/1aANTEe/IbHOA YCTaHOBKE He yaaeTcs ox/1aavThb HiA

Puc. 49. Bakyym-oxnagnTtesnib-
Haa ycTaHOBKa:

1— wTyuep ANA BbIX0A4a OXJlaX-
[EeHHOro HelATpanusata; 2— WTYy-
uep Ana  TepmomMeTpa  COMpo-
TUBNeHusA; 3 — KoHpgeHcaTop (A/1A
Kaxaoii CTYMeHn  CBOIA); 4 —
nepeTtoyHas Tpyb6a C rmapo3aTBO-—
pom; 5, 8, 9, 10— wucnaputenu
coorBeTcTtBeHHo I, II, Il n IV
CTyneHeid; 6 — WTyuep ANA BBoAA
ropsyero HeMTpanusaTa; 7 — Nnas.
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TpanusaT go Tpebyemola Temrie-
patypbl (25—30°C), ero pgonos-
HUTE/IbHO OX/12K4al0T Ha rnoBepx-
HOCTHbIX TeMN/1006MeHHMKaX.

Mony4veHve npeaorva.
posiN3aToB U CY/IbOUT-
HbIX LLESI0KOB

[Ana npov3BoAcTBa KOPMOBbIX
LPOXOKEIA LUMPOKO MPUMEHSOTCS
0TX0A4bl LEeI0I03HbIX Npeanpus-
TUA. Cy/IbMUTHbBIIA LLEeI0K U Mpea-
rmaposinzaTbl.

CynbMTHBIMA  Wenok. Ha
CYNbOUTHO-LIENTIOMN03HbIX  3aB0-
nax, BblpabaTblIBalOLWMX LEUIO-
Nno3y, B KayecTBe HeM36eXHbIX
Mo60YHbIX MPOAYKTOB MO/TyHaloT
CY/Ib@UTHbIE LWESTIOKN U LLESIOKN
0T ropsyero «o6s1aropaxmBaHusa»
LLle/1/110/103bl,  KOTOpble BBUAY WX
60/IbLLIOA  3arpPA3HEHHOCTU Heflb-
38 MPUCOEUHATb K CTOYHLIM BO-
fam.

B npouecce BapKu uenntosio-
32 KakK KOHe4YHbIMA MpoayKT Mpo-
N3BOACTBA OCTaEeTCH HeTpoHyToiA,
a B pacTBOp CY/Ib()MTHOrO LLEsIo-
Ka nepexoasT JIMFHWH, remMuHe/T
N0103bl, CMOMbI, Kupbl, MMHE
pasibHble conn. Kpome Toro, LU
JI0K  coOepXuUT MoHocaxapuael
rnosly4aemble B OCHOBHOM Ll
rnaposanse remuuensionos. %
ocHoBe nepepaboTkKu cynbdo



cxema 4. OCHOBHble CTaguu npouecca Mpons3BoACTBa 3TWU/10BOFO crnuvpTa
hopMOBbIX APOXOKeUA Ha CyNbPUTHBLIX Leslokax

Llenntonosa

- r

CepHUCTLINA
ras

V3BecTKOBOE
MO/1I0KO (amMMMn-
ayHaa BoAa)

]

LWnam

O}

YrnekucnoTa

Map
Smwosbia cnupT | !

MeTaHon, athumpo-
anbaerngHas
®pakuma 1 ap.

PUNLTPAT APOXK-
XEBOIA BpadkKKu
Ha YnapusaHue

KopmoBbie
L poxokun

[peBecnHa

Bapka uennonosbl
|

OTpaeneHvie uennio-

no3bl
dunbTpayms
OoTayBKa CcynbuT-

HOrO LiesoKa

HetiTpanusaums

Ouncrka
|

OxnaxpgeHue

1 BpoxeHue

MeperoHka wu
TUpnkayuns

OxnaxaeHuve

pek-

BblpawmsaHue
LPOXOKe A

droTupoBaHue,
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HbIX LE/IOKOB MOXHO MOMyyaTb STWIOBLIA civpT M KoM
Bble [APOXXXW WAN TO/IbKO KOPMOBble APOXOKMK (cxema 4"

Mpn nepepaboTke 1 T abCco/IlOTHO Cyxoii ApeBecMHbl Mo cxeme 4/u
nony4vaerca 35—45 n1 aTusoBoro cnupTa, 1 Kr MeTW/I0BOro cnuvpTa 2B
25 KI XUAKOM YrniekncnoTbl 1 15 Kr KOPMOBbIX APOXOKeld, B To Bpems
npu nepepaboTke no cxeme 4 (l1) 3aTnnoBoro u MeTmnoBoro cnupTob « K
NIeKUCNoTbl He o6pasyeTcsi, a BbIX04 KOPMOBbIX [APOXXKeU cocTas/lio
50— 60 Kr.

Mpegrugponusatbl. O6pa3yrTcs NpU BOAHOM uUAM KUC-
JIOTHOM TVAPONIN3e FEMULLESIIIOM03 APEBECUHbI U COCTOAT 13
MEeHTO3HOro caxapa W AEKCTPUHOB. [lepes 6UOXUMUUECKODA
rnepepaboTKoIA nNpearuapon3aThbl MoABEPraloT WHBEpCUU —
rvaposin3y rosincaxapuaos B BOAHOM pacTBOPE MuHepasib-
HOA KMC/MOTbI MpY COOTBETCTBYIOLWEIA TemnepaType. Brnepeble
B MWpPE MPOMbILIIEHHOE MPOM3BOACTBO KOPMOBbIX ApoXokeii
Ha npeAarvgposinzaTax opraHu3oBaHO Ha bBpaTckom neco-
MPOMBbILL/IEHHOM KOMIJIeKCe.

Cxema 06paGoTKM  NpearunaposinzaToB AJ1 6UoXMMUYe-
CKO nepepaboTKU aHasiorMyHa cxeme 06paboTKU ruaposiv-
3aTOB, MO3TOMY HET HeoGX0AMMOCTU Ha HeiAd noapo6HO ocTa-
HaB/IMBATbLCS.

XapakTepucTuKa Cy/bUTHBbIX LLENTOKOB

Cyflbd)l/ITHbll‘/’l LLIeJ10K, KOTOprVI paHee ABNA/ICA HeyTWW-
3pyemMbiM 0TX040M  LIEeJIJTK0J/103HOro rnpomsBoAcTBa, celMec
npegcrtaB/ifeT co60i1 0gNH N3 UCTOYHUKOB CbipbA Mpwn rosy-
YeHNN KOPMOBbIX ,El.po>K)KeI7l, 3TUN0BOro 1M MeTusioBoro cnvp-
TOB U Ap.

XUMUYECKNIA cOoCcTaB CYNIbUTHBLIX  LWEsIOKOB 3aBUCUT OT
Bnga WMCMOJ/1Ib3yeEMOro CbipbA, peXmmMa BapKW, BbiXoda LUETF+
N0N03bl N Apyrmx akKTopos.

Hanpumep, npy Bapke UE//10/103bl U3 ApPeBECMHbI JSINCTBEHHbIX QO
nosalyyarTCcs LWENIOKN C HU3SKUM cofepXaHuem PB U BbICOKUM — MeHTO*
MoaToMy 3TK LEeSIOKN HeLiesiecoo6pasHO MCMONb30BaTb A/ nponssoam
aTWMOBOro crnupTa. VX HanpaBnswT Ha nepepaboTky ana Mo ueENe
KOPMOBbIX OpOX>Xelid no cxeme 4 (1) 6e3 npeaBapuTesibHOM yTunmsaas”
FeKCO3HOro caxapa Ha cnumpT. Le.

Mcnonb3oBaHWe A5 CNMPTOBOMA M APOXOKEBOMA MPOMbILWAEHHOCTU

JI0KOB, TMOJlydaeMbIX Ha HeKas/lbLMeBbIX OCHOBaHWAX, TpebyeT [°ro*o3.
Te/IbHOro «06/1aropax MBaHms» Wesoka MnyTemM MpPoAYBKU MapoM v 1

LYXOM.

Ona nonyyeHns KopMoBbIX APOXOKEIA MOryT 6biTb Henajjl
30BaHbl BCE BUAbI CY/IbUTHBIX LUESIOKOB, HO B KaXAOM C *
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TpebyeTcs COOTBETCTBYyHLWAa WX MNOAroToBka. YTo6bl

npeactaBsieHne 06 0CO6EHHOCTAX CY/IbPUTHBIX Liesio-

1 Heob6X04MMO KOPOTKO OCTAaHOBUTbLCS Ha Mnpouecce Mo-
YUeHUs Les1110/103bl.

/IBapka Lenstoa103bl NPOBOAUTCA B BapovHOMA KWUC/10Te Mnpwu

Mrepatype 140— 160°C w©n CcoOTBETCTBYHLWEM [AaB/EHUU.
oaPoyHas Kuc/oTa npeacTaBnseT coboid cmecb 6ucynbhuTa
A0bLMA 1 CBOBOAHOM CEpHUCTOIA KUCMOTbl. ABNAACH CcAa-
@A KWUCMOTOIA, cepHUCTas Kuc/oTa He3HauuTesibHO [AUCCo-
umpyeT Ha MoHbl H+ mn HSOJT (K4ko= 1,7-10-2), 2H+ u
SOl (“gucc= 1)0-10 7).

Mpy noBbIWeEHUM TemnepaTypbl CepHUCTas KucaoTa B
3HaUMTEsNbHOMA CTErNeHW nepexoAuT B MOJIEKYJIAPHO pacTBO-
peHHbEA CEpHUCTBIMA aHrugpug, noAaaepxusas paBHOBecue C
KUC/IOTOMA:

112503~ SO03-HD .

BucynbuT Kasbuma B pacTBOpe MOYTW MOJSTHOCTbIO AMUC-

COLMMpOBaH Ha WMOHbW

Ca(HSOd2 Cca2+ + 2HSO~.
B obuweM BuAe BapouHasi KWUC/OTa MPU BbLICOKOMA Temre-
paTtype npeacTaB/seT C/IOXHYI PaBHOBECHYH CUCTEMY:
2S0a4-2HAD  2HZS03" 2HSO~ + 2H+
It Ca2+
CaCOg + H2504rT Ca(HS032.

CepHUCTBLIIA aHrMapua, Kak B ra3oBobA (a3e, Tak U B BOf-
HOM pacTBOpe /ierko OKMC/AsieTCAa KUC/10poAoM Bo3gyxa:

250a+ 02-»2S03.

B BOAHOM pacTBope napasisie/ibHO Hab/oaaeTcs aBToKa-
Ta/INTUYECKOE OKMC/IEHME, ycKopstloliee o6pasoBaHue cepbl:

3H2503 > 20—+ 2H+ + S+ HD.

Mogo6HbIM 06pa3oM MPOUCXOAUT OKUC/IEHME KWUC0pOA0M
Ynethnta Kanbyus:
Ca(HS032+ 02-*2CaS04+ 2H2S03.
Mp aBTOKATA/IMTUYECKOM OKWUC/IEHUM TMpPOLLecc MOXET
Tb onucaH B MOHHOIA (opMe ypaBHEHUEM

2HSOJ" =>2S0j“ + H+ -fS+ HD .



Kak BUAHO 13 MpUBEAEHHbIX YpaBHEHUIA, Npu B3aHMoAe*
CTBMM CEPHOro aHrmapuga ¢ BOAOKA B BapOYHOM KUC/0TE B
n36eXXHo 06pa3syeTcsa cepHasd KucnoTa. [pucyTcTBue CBOGIAL
HOLA CEpPHOMA  KUC/I0Tbl MOXET TMpUBECTU K 3HauYNTEeSIbHb™
noTepaAM Lesi/1to103bl 3a CYEeT ee rugponmsa. Noatomy cedAsbl
BaHMe CepHOIA KUCNO0Tbl MPOBOAAT elle Ha CcTagum nasyde
HUS BapOYHOMA KWUCMOTbl peakuyieii HeMTpa/In3aLum C Kartuvo-
HOM OucynbuTa, NpU 3TOM KaTUOH OGUCynbpuUTa paccmart
puBaeTCcad KaK HEMTpaM3ywWmiA areHT. OH  nosyyul
Ha3BaHMEe OCHOBaHWSA BapoOYHOWM KWUC/IOTbl U Bbipa-
)KaeTcss YC/IOBHO B BUAE CYMMbl OcHoBaHuiA MgO, CaO
Na20, (NH4)20.

Jl031MpOBKKN pa3/INYHbIX OCHOBaHUIA BblpaXkalTca B nepe-
cyeTe Ha SO2, Ha3blBaeMbliA B 3TOM C/lyyae CBA3aHHbIM. Tak
KaK MpUCYTCTBYIOLWUIA B BapOYHOLA KUC/I0TE BUCYbOUT MOX-
HO MpeAcTaBUTb KakK CMeCcb  MOHOCY/ibhUTa W CepHUCTOMA
kucnotbl [Ca(HS03)22C aS 04+ H2S0O4], cBA3aHHbILA S02
npeacTaBfiseT Co60A CEPHUCTLIMA  aHrMapug, HaxoaswmiAcs
B MOHOCY/1b()nTE, a CBOGOAHLILA S02— CyMMY pacTBOPEHHO-
ro SO2 n nonoBmHbl S02 HaxogsAweroca B 6bucynbhuTe.
CyMmma cBfi3aHHOro m cBob6ogHoro SO02 cocTaBnsieT BeCb
S 02 BapoyHOM KUC/OThI.

B 3aBMCMMOCTM OT cocTaBa BapoOYHOLA KUC/IOTbl pas/inya-
0T criegywouime BUAbl CYJIbOUTHBLIX BapoK:  MOHOCY/Ib(NT-
Had, 6ucynbPUTHaA M Kucnasa oucynbpuTHasa. Ona MuUkpo-
610/10rMYecKoii  NepepaboTKM B CMVPTOBOM W [APOXOKEBOM
npov3BOACTBAX WUCMOSIb3YIOT CY/IbPUTHbIE LLESIOKN ABYX [0-
cnegHuX Bapok.

BucynbhnTHaa Bapka — 3TO Bapka, npuv KoTopotd pH
cpeabl 0K0/10 4,0 U BECb CEPHUCTLIA aHIMApUL HaxoguTcs B
Bapo4yHOA Kuc/0Te B Buae 6ucynbduTa 6€3 mn3bbiTka SO2

Kuncnasa 6ucynbpmnTHad BapKa — 3T0 BapKa, MNpU koTopoii
B BapoO4HOA KWC/I0TE BMECTe C 6UCY/SIbPUTOM WMEETCS 3Ha-
unTebHbIA n36bIToK S02; pH cpeabl okoso 1,0—15.

MpnmeHaemMble B HacTosdlWwee BpemMs BapuaHTbl cynbputT*
HbIX BapokK noapasdeniaAlTcad Ha O04HO- W aByxcTyne *
yaTble.

CynbpuTHasa Lesna03a B 3aBUCUMOCTM OT pexmma Bapkum u Bbl c.
nogpasfensfeTcsa Ha Uesso03y HopManbHOro Bbixoga (go 50 /o OMyoerr
Cbl ApeBeCcuHbl), Lesa03y BbICOKOro Bbixoga (A0 65%) wn n0'TaXBbl
nwonosy (70—75%-Horo Bbixoga). C yBesiMyeHMEM BbIXoAa uesno ~
CHUXaeTca coAepXaHWe caxapoB B Cy/ib)UTHOM Lenoke. Hanpume® d@

BapKe LEe/I/110/103bl HOPMasibHOro BbIX04a COAEPXaHWe caxaposB B
cocTaBnsieT 15— 16% 0T MacCbl XBOLAHOUA ApeBecuHbl; MNpu Bapke « L,
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BbICOKOro BblIXoga— 12— 13%, npu 3TOM 3a CYeT AO0MOSIHUTEsIbHOI0
n°3Lo/IM3a (uHBepcun) Bbixoa PB noBblwaeTcs Ha 10%

0 3aBucMmocTuM OT BuAa nepepadbaTbiBAEMOro Cbipbsa Cy/lb-
Hble Lenokn MpU BapKe Lesisios103bl HOPMasibHOro Bbh-

®Vha pa3nmnyaloTca MO COCTaBY:

X LWIEMoKN XBOMHBLIX MOpOA4 ApeBecuHbl CcoAep>XaT B OCHOB—
rekcosbl (MaHHO3y, rJIIOKO3Yy, raslaktosy) M MOryT wuc-

H 1b30BaTbCA A1 MNOJSIyYEeHUA KaK cnumpTa, Tak U KOPMOBbIX

LpOHOKel, A

LWeslokn JINCTBEHHOIA [ApeBecuHbl B OCHOBHOM cojep»aT
neHTo3bl, CPeAn KOTOpbIX Kcuo3a cocTtasnifeT Ao 85%, wu
MCNoMb3yTcA TO/bKO A8 MOJSTYHEHUSS KOPMOBbIX APOXOKEN.

CopepXaHue MOHOCaxapugoB B CY/IbIUTHOM  LUESIOKE,
onpegensemoe no PB, npu pacyeTe Ha obuee cogepxaHue
nerkornaposinsyemMmbix Mosincaxapugos B ApeBecuHe cocTaB-
metr 20—25%, npakTUYecku BbIXo4, TOsIbKO 12— 16%,
ocTanbHoe KOJ/IMHECTBO caxapoB TepseTca BC/eACcTBUE UX
pasfIoKeHus.

Mpn KNCMIOTHOM pacnaje MeHTo3 BO BpeMs CySibUTHOIA
BapKM LEesI110/103bl U3 JIMCTBEHHbLIX Mopos, ApeBecuHbl o6pa-
3yeTcA MOBbILWEHHOE KOM4yecTBO ypdyposia. OcobeHHO OHO
YBe/IMUMBAETCA PN MOHWXXEHUW BbIX0o4a LUesonosbl, T.e.
npu 6osiee rny6boKoiA BapKe.

MoTepn caxapoB MOXHO CHU3UTb YMeHbLUEeHNEM ASINTeSlb-
HOCTV BapKW, MNPUMEHSAS B KayecTBe OCHOBaHMSA Bapo4HOIA
KUC/0Tbl HeKasibLumeBble coegnHeHusa: MgO, Na20, (blIH4)roO.

MNoTepu caxapoB B pe3ynbTaTe pacrnaga Bo3pacTalwT ¢
MNoBbILLEHVEM TeMnepaTypbl Bapku (MNOBbIEeHWEe TemrepaTy-
pol Ha 'C nNpmBOAUT K YBeJSIMHEHMUIO pacnaja rJ/iloKo3bl Ha

Crnocobbl 0T6opa CyNbUTHBLIX LLENOKOB

Mpn cynb@UTHOM BapKe Les/1t0/103bl B BAPOYHbIX KOTJ1ax
60/1bLL0IA BMECTMMOCTM MosyyaeTca oT 6,5 A0 8 M3 cynbpnT-
Horo wiesioka Ha 1 T uesnoniosbl. Mpy 3TOM LWENOoK Haxo-
OVTC B BapO4HOM KOTJ/lIe B ABYX COCTOSIHUAX: CBO6OAHOM
BHe BOJIOKHA) W CBA3aHHOM (BHYTPU BOJIOKHA LE/UI0M0-

)* CB0GOAHBLIA (KPErnKuiA) LLEeSIoK, CTeKas, JIerKo oTAens-
£ G4 OoT Maccbl Uennosbl nog gassieHnem 0,2—0,3 MTIa.

JAepxaHne cBoboaHOro uwiesnioka coctaeBnget 50—60% oT

Uero. OcTasibHOE KOJIMYECTBO Lesioka HaxoAuTca B Mosio-

X BO/IOKHA W KJIETOYHBLIX CTEHKax W O0TAesnifseTcsa TOSIbKO
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andysmeid. MHorokpaTHass NpoMbiBKa BOSIOKHUCTOLA Macc i
BOAOIA BbI3bIlBaeT 3aMeTHOe pasbaBsieHMe uwiesioka. OT60
BCErO0 CY/IbUTHOrO Liesioka M3 Bapo4HOro KOTJl1a 3HaUUTESb
HO YBE/INUMBAET A/INTE/IbHOCTb 060p0Ta BapoOYHbIX KOT/I0B 3'
CYET HEenpomM3BOANTESILHOIO BPEMEHW Ha CTEeHaHMe Lesioka
BbITECHEHUS €ro BoAOIA M CTYNeHYaToM MPOMbIBKMU.
Havnb6onee sppeKTUBHbIM ANS LEesI0103HbIX 3aBOA0B SB-
NnseTcs CTyneH4YaTbliA  croco6 oT6opa wesioka. Mo aTomy

Puc. 50. Cxema oT60pa CcynbpUTHOro wuiesioka CTyneH4YaTbIM Crocobom:

1— BapoYHbIA KOTen; 2 — cuexa; 33— CO0pPHUK Kpenkoro uwesioka; 4 — cO60pHUK
nepBoro 060poTHOro wuWiesioka; 5— c60pHMK BTOPOro 060pOTHOrO0 uWiesioka; 6 — cbop-

HWK ropsiyeii BoAbl.

cnocoby Kpenkuii LWesoK, MOosTly4YeHHbIA Mpu Bapke Uesso-
703bl, HanpaB/seTcAa B COOPHMK Kpenkoro uwiesioka 3
(puc. 50) wnn  HenocpenCTBEHHO B CyNb(UTHO-CNUPTOBOIA
uex 3aBoga. lMocne oT6opa cBOGOAHOCTEKAOLWEIA 4YacTu Lie-
7oKa A5 MpPOMbIBKW MacCbl  Les1t0/103bl B KoTen 1 nopa-
€TCA MePBbIA 060POTHbLI LWEMOK, BbITECHAOLWMIA LWEs0K, Ha-
XOAAWMIACA MeXAy BOJIOKHaMWU Uensionosbl. B pesynbTtaTe
3TUX onepaunii — cB06OAHOr0 CTEeKaHUs W BbITECHEHUA Lue-
/10Ka nepBbiM 06OPOTHBIM LLESOKOM M3 CO0pHMKA 4 3a CyeT
HepaBHOMEPHOr0 pacrpedesieHns Cbipbs B KOT/le, Hanmuus
X040B, 06pas3yloWwmnxca B pe3ysibTaTe LMPKYAUUN XULKO-
CTWU,— MOXHO o0T0o6paTb 6e3 paszbaBsieHns 50% wienoka.

Mocnie OKOHYaHMA 0T6Opa KPemnkoro Liesioka macca Bbl
MbIBaeTCA B CLEXY 2, KyAa MnofaeTca BTOPOIA 060poTHbIMA



OK M3 cbopHMKa 5. N3 CMbITOMA B CLEXY Maccbl 4yepes
HKHOe [OHO TaKXe 0TAensieTcd 4acTb Kpernkoro Lieslioka,
s, Tynaowero B CO60pHMK 3 wan 4. lNMpombiBalOT Maccy B
Mexax ropsyeid BoOoiA M3 cbopHUKa 6, obpasylWwmiaca npu
¢ M cnabbiii WEsIoK nepekadymBaeTcss B c60pHMK 5. Mo 3TolA
axeMe MOXHO 0To06paTb He MeHee 90% wesioka nNpu pas-
6aBneHun ero Bcero Ha 15— 18%.

Bonee BbICOKasA CTerneHb 0T60pa LiesioKa Mpu HauMeHb-
uem ero pasbaB/ieHUM [OCTUraeTca Mnpy UCMOJSIb30BaHUN
cryctuteneii U BaKyyM-(pubTpOB.

MoarotoBka Cy]'IbCpI/ITHbIX Lie/s1I0KoB K
BblpalimBaHNO MMNKPOOpPraHM3moB

VMcnonib3oBaHUe Cy/NbUTHBIX LWEJIOKOB A/ BblpalyuBaHuUs
KOPMOBbIX ApoX>Keia TpebyeT [A0MO/THATESNIbHOM 06paboTKu
BBUAY BbICOKOM KWUC/IOTHOCTWU LLESIOKOB, MPUCYTCTBUSA oOcCTa-
TOYHbIX KOJINYEeCTB 0/1MrocaxapuaoB, BOJIOKOH LLes/I0s103bl
M pa3/INyHbIX CEPHUCTbIX COeAMHEHWIA.

Cxema [0M0S/IHATESIbHOM MOAroTOBKU CY/1b(IMTHOIO Liesio-
Ka BKJ/IIOYaeT crieylowme TexXHO/1I0rmyeckue onepawumn: UH-
BEpCU0 o/1MrocaxapmaoB, oTAesieHVUe BOJIOKOH LessIos103bl
nbTpoBaHMEM, QAecy/bUTaunio NpPoAYBKOLA BO3AYXOM W
napomMm A/ yAaneHns JieTyumx CoegUHEHWNIA, HelATpasinza-
LMO, OYUCTKY, OCBET/IEHME W ob6oraweHue nuTaTesIbHbIMU
conamu. MpuHUMNManbHaa cxema MoAroTOBKU CY/bOUTHBbIX
LLUEesI0KOB K BblpalMBaHUIO MUKPOOPraHM3MOB MNpeacTaBsieHa
Ha puc. 51.

MHBepcnAa. Tpn Bapke B MATKUX YC/IOBUAX  LLES1H0/103bl
BbICOKOI0 BbIX04a W MOSYLLESI/I0I03bl, a TakKXe Cy/IbUTHOLA
BMCKO3HOIA, WM KOPAHOIA, LEeNoso3bl ruaposin3 remuuen-
107103 He MPOXOAMT [0 KOHUA WU B CY/IbUTHOM LLESIOKE U
nPearnaponusate coAepXxartcsa onmrocaxapubl — NPoAyKTbl
HEerosIHOro ruaposivsa remuuessionos. Llens uvHBepcun —
MpOBECTWU AOMOSTHUTENbHbLIA FMApPoSIN3 3TUX 0/TINFocaxapuzoB.

Bo3mM0OXHO npoBefeHMe rpoLecca MHBEPCUU ABYMS MyTHA-
MA nop pasneHvem npu Temnepatype  130— 140°C u or-
KPbUbIM criocobom npm TemnepaType okosio 100° C. VHBep-
CHA no4 nOaBneHnem 6onee shPeKTUBHA, Tak KaK TpebyeT
eMKOCTelA MeHbLUero o6bema M MeHbLlero pacxoga KWUCOoT.

Mpouecc vHBepcUN MpearnaposinN3aToB aHa/l0rMyeH MHBep-
A CyNbMUTHBIX LWESIOKOB U MNOOUYNHAETCA TeM Xe 3aKOHO-

ePHocTamM.  OpgHako npucyTcTBMEe B nNpearunaposimisarax



3HAUMTESIbHOIO KOJSIndecTBa CMOJIbl, ocefalolleii Ha CTeHK
o6opyaoBaHNS M TpybonmpoBOAOB, MCK/IHOYAEeT BO3MOXHOCT*
npoBeeHUs 3TOro rnpouecca OTKPbITbIM crnocobom. B nb
3y/sibTaTe MHBEPCUU COAEpPXKaHWE YycBaMBaeMbiX MUKpoopra'
HU3MaMK caxapoB B Mpearvaposnmnsatax yBesiMymBaeTcs
1,7—2,0 pasa. B
B nepcnekTmBe BO3MOXHO MpoBeAeHMEe npoLecca rmaposu.
3a onurocaxapuaoB  pepMeHTaTUBHbLIM MyTeM C MOMOLLbN

Ha KoHpeHcaLmo Maporasosas oMech Ha
pereHepauyito

MO/I0KO

KicnoTa

Puc. 51. Cxema 06pa6GoTKW LWiesioka repes Mofdayeii B ApPOXXKepacTUsIb-
KbIA YaH:

1— wnHBepTOp; 2 — BaKyyM-(punbTp; 3 — CO60PHUK BOJIOKOH Uesono3bl; 4 (4a) —
Tennoo6MeHHUK; 5— gednermartop; 6 — 6ap6oTaxHas KOMOHHA; 7 — [AeNUTENbHbIA
cTakaH; 8— a3paTop; 9 — HelTpanusaTtop; 10— BblaepxuBaTenb; // — OTCTOMHWUK;
12 — c60PHUK MOATOTOB/IEHHOrO L esioKa.

reMuuesIioasHbIX (epMeHTHbIX MpenapaToB MWUKPOGHOIo
MPONCXOXKAEHWNS.

OTaeneHve BOJIOKOH  LIe/III0M103bl - ()b TpoBaHUEM. Bo-
JI0KHa Le/1110/103bl, 0CTalLWmecs B Cy/IbONTHOM LLESOKE, OKa-
3blBalOT Heb/1aronpuaTHOE B/IMAHWE Ha MNpoLecc BblpaluBa-
HUA OpOXOKelA w 3abmBaldT annapaTypy. JonycTumoe co-
Jep>XaHue BOJIOKHAa B LWesioke — He 6oniee 0,051, npn 6osib-
LWeM coAep>XXaHUN LWesiok HeobxoaMmo ounwaTb. 18 oumcT-
KN WCMOMIb3YIKTCA (UAbTPYOLWME YCTPOMACTBA Pa3/INyHOIO
TUNa: OTKPbITble QUAbTPYIOLWME CETKU, OTKPbITble cuTa (BMG-
pocnTa), 3aKpbiTble 6apabaHHble cnTa v Ap. Hanbonee rpog
eTbIM (U/ILTPYIOLMM YCTPOIACTBOM SB/ISETCH cTauuoHapHbl i
HaK/IOHHbBIA CcUTYaTbLIA UAbTP. Bonee coBeplleHHbIM cpea-
CTBOM 19 (WNSIbTPOBAHMUA ABMAIOTCA HAK/OHHbIE (nog YIr/10M



12°) BmbpocuTa C 4acToToiA KosiebaHnia 1200 MuH-1. OHM
Mo3BOJIAIOT CHU3UTL COAEepXaHWe Les1I110J103HOr0 BOJIOKHa B
wefloke ¢ 0,4 oo 0,1 r/n.

HO OTKpbITble CUTA WUMEIT CYLLEeCTBEHHbIA HeAoCTaTOK —
3HauMTeNbHOe OXJ1XAEHMEe CYNbMUTHOrO LWesioka B rnpouec-
ce unbTpaumu, npusogdAllee K 60NbLUMM MOTEpsaM Tensa,
KOTOpoe Heo6XoAMMO BOCMOSTHATL MpU MpPoBeAeHUUN npoLec-
coB pgecynbutaummn. 3akpblTble 6apabaHHble (PUILTPbI UMe-
0T MpeuMmyLliecTBa rMepes OTKPbITbIMM  CUTaMW, TakK Kak
Mo3BOMISAIOT MpPoBOAUTL rMpouecc GuabTpaumm 6e3 noTepb
Tersa.

Jdecynbhntaumnsa Lwesioka npoayBKoiA Bo3gyxoMm. B cocTas
CYNIbUTHOIO  LWiesloka BXOAUT CBOGOAHBIMA  MOJ1IEKYJISAPHO-
pacTBopuMbIiAi S02 KOTOpPbIA B MpoLecce OUOXMMUYECKOIA
noAroToBKN LLENOKOB K KYJ/IbTUBMPOBAHUIO MWKPOOPraHu3-
MOB BCTynaeT B peakuUUIO C caxapamu, CHWXaa BbIXoj,
apoxoketd. OAHMM U3 MpPoCcTbIX crnoco6oB yganeHna S02 AB-
NAeTca NpoayBKa Cy/bMUTHOrO  LWesioka BO3AYXOM B Ba-
POYHbLIX KOT/axX U c6opHUKaxX. OPPEKTUBHOCTb MNPOAYBKU
M3MEeHSeTCa B 3aBMCMMOCTM OT XapakKTepa Moslyyaemoia uesn-
NH0/103bl N KOHLLEHTpauum ceasaHHoro S02

Tak, npyv MOSlyYEHUN Les/It0/103bl  BbICOKONO BbIXoAa B CYJ/Ib)UTHOM
Lle/I0OKe ocTaeTCA 3HauyMTesIbHOe KOSIMYeCTBO HEWCMos1b30BaHHOro OCHOBa-
HUA, cBA3blBaowero S02 B HeneTyyne CoefUHEHUS.

CteneHb ypaneHus S02 3aBUCUT OT TemrepaTypbl LLEesI0-
Ka. [MpoAyBKa LWesioKa BO3AYXOM MpuU TemrepaType He HU-
>)kxe 80°C no3sosigeT yaaniATb MaKCUMMasibHOE KOJSIMYEeCcTBO
S02 CHwxeHune TemnepaTypbl Ao 50° C un HWXXe fesiaeT Npo-
Liecc NpoAyBKM MpakTUyeckn 6ecnonesHbIM, Tak KakK C Mo-
HWKEHVEeM TemnepaTypbl MOBbIWAETCA pacTBopuMocTb SO02

Jecynbputaumsa oTayBKOA MnapoMm. Hawny4dwum cnoco-
60M ypaneHus coegviHeHUIA S 02 aBnseTca 6Gap6oTaxHas
npoaysKa Liesioka napom, nposogmmas B crieuvasibHbIX an-
napatax, UMeLWMNX pa3BUTYIO MOBEPXHOCTb KOHTaKTa MeX-
Ay LWesiokoMm 1 napom. B KayecTBe Takux annapaToB WcC-
nosib3yloTCcA TapesibyaTble WM Hacaf0YHble KOJSIOHHbI.

Ha puc. 51 (pparmeHT a) MokasaHO, Kak LesioK Temre-
patypoth 90— 92° C u3 6apabaHHOro BakyymMm-usnbTpa 2 no-
[aeTca Ha Tens1006MeHHWK 4 O Harpesa [0 TemnepaTypbl
98— 100° C TernsioM, BbIXOOAWMM W3 KOJSIOHHbI  MpPoAyTOro
Lenoka. N3 noporpesaTenia LWEsIOK MocTynaeT B BEPXHIOO
YacTb KOJI0HHbI 6 M OTTy4a CTeKaeT Mo Tapesikam.
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Ana yoanedna S02 13 wWesioka B HMKHIOK 4acTb KOJSIOH-
Hbl MOAAETCA OCTPbIMA Map, KOTopbliA, MOAHMMAsACb MO KOJIOH-
He, HacblWaeTca fIeTyuyMMn BellecTBaMu, M3BJ/IEKAEMbIMU U3
wesnioka. C BepxXHE Tapesiku rmaporasoBas CMeCb yXoAuUT B
ngednermaTtop 5, rge 4acTUYHO MpY MoJdade XOSI04HOMA BoApl
KOHAEeHcupyeTcs, U B Bude ierMbl Bo3BpallaeTcs Ha Bepx-
HIOK TapesiKy KO/IOHHbI. YacTb (iermMmbl yepes AesiNTesibHY
eMKOCTb 7 MOXeT 6bITb 0T06paHa B BUAE KOHAEHcaTa, co-
nepxauwero S02 n gpyrve neTyyve BewecTBa, M NnogaHa Ha
pereHepaumio.

Tak Kak 06paboTaHHbIA MNapoM LWEe/I0OK MMEET CpaBHU-
TesIbHO BbICOKYI TemnepaTtypy (80—85°C), To ons BTO-
pUYHOro MCNOMb30BaHUA Teria uesiecoobpasHo u4epes crie-
UMafbHbIA  Tens1I006MeHHUK — nogorpeBaTesib  4a nponyc-
TUTb BapOYHY KWUC/IOTY, MOCTyNawLuy Ha BapKy, AN1s Ha-
rpeea. OXJTWKOEHHbIA, 06paboTaHHbLIA MapoM LUEesSIOK Ha-
COCOM HanpaBJ/ifeTcsa Ha nocsiegylowme onepayuu.

OkucneHne cynb@uToB Kucnopogom Bo3ayxa. [Npu obpa-
60TKe HeKasibLuMeBbIX CY/bMUTHbIX LWE/I0KOB O0OTAyBKa Ma-
pOM B KOJIOHHE OKa3blBaeTCA HeAOCTaTOYHOIA A/15 CHVDKEHUS
CYMMapHOro cogepxaHusa coeguHeHniA S02 oo AonycTUMbIX
npegesnioB. B 3TuX LWiesioKax COAEPXKMUTCHA 3HaUMTEsIbHOEe Ko-
JINYECTBO PacTBOPUMbBIX CY/NbPUTOB, He OTAesISeMbIX ¢ na-
poM. M36bITOYHOE KO/INYECTBO 3TUX CY/IbUTOB NepeBOoAUT-
CsA B pacTBOpMMble cynb(aTbl, 6Ge3omnacHble A8 JasibHelA-
wei1 06paboTKM LWEesioka OKUC/IEHVMEM  KWUC/I0PO4O0M  BO3-
ayxa.

CTeneHb OKUCMEHUA CYy/IbOUTOB B Ccy/bdaTbl 3aBUCUT OT
TemMnepaTypbl Le/I0Ka, Harnpumep Mnpu yMeHbLUEHUU Temre-
paTypbl ¢ 85 o 20° C KO/IMYECTBO OKUC/IMBLUErocs Ccysibgpu-
Ta CHUXaeTca B 3 pasa.

Peakumna OKUCMEHNA CYNbOUTOB  KUC/I0POAOM  BO3AyXa
npoTekaeT B 06s51acT pH, 3aBucAwero oT Npupoabl 0CHOBa-
HUSA BapO4YHOIA KMUC/IOTbl M OMNpeaesnsaiolLero pacTBOPUMOCTb
CYy/IbPUTOB N UX KOMIJIEKCOB C MoOJieKynamu caxapa. JAna
obecnevyeHMss He TO/IbKO MOSTHOFO OKWUC/IEHUS PacTBOPUMbIX
CYNbOUTOB, HO U OoCaXAeHUA cyribaTa Kasbuus, MpucyT-
CTBYHLLEr0 B /IO60M LE/I0OKE HE3aBUCMMO OT MpPUpPoAbl Oc-
HOBaHWUA, pH cy/nbMTHOro LWesioka He O0/DKEH MpeBbIWwaTb
3,5.

Mpouecc OKUCNEHUA MpPoBOAUTCA B cheyunasibHOM anna-
pate 8 (cm. puc. 51), Bo3ayX B KOTOpPbIA MoJaeTcs CHU3Y
yepes IPAUPTHYIO win 6apb0oTaXHYH CUCTEMBI.
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HeATpanusaymsa. Cy/bGOUTHBIA LWEoK, MNoslyvyaeMbliA  npu
ApKe LesI/110/103bl HOPMasibHOr0 BbIX0A4a, Mocse fecybju-
BaUMM n okucneHusa vmeet pH 3,5—4,0 n moxXeT HenocpeAa-
CTBEHHO MOJaBaTbCA Ha BblpalWMBaHWEe MUKPOOPTraHWU3MOB
6e3 crneynasibHOM HelATpanm3aumm M o4mMcTKu. Mpu mcnosib-
30BaHUN CYJIbIUTHOIO  LEesioKa, MOJSTYYEeHHOro npu Bapke
Lennn03bl BbICOKOr0 BbIX04a W MOYLLESI0M103bl C BApOY-
HOIA KNUC/I0TOA Ha pacTBOPMMbIX OCHOBaHMAX, MpoBeAeHne
npouecca HeMATpaIM3aLMN HEOo6X0o4MMO.

Han6onee pacrnpocTpaHEHHbIM HEMTP/IN3YIOWMM areH-
TOM siBNseTcss W3BECTKOBOE MOJIOKO, peXe WCMosib3yT
OKUCb MarHus M amMuayHylo Boay.

Mpouecc HeMATpan3aumnm MOXeT ObITb MpoBeAeH B HelA
TpasinsaTopax-cmecuTensax 9 (cm. puc. 51), mmerowmx auvc-
KOBble pacnbiIUTENN A9 TOHKOro AUCMeprmpoBaHusa un3Be-
CTKOBOI0 MOJI0Ka W KarnesibHOro KOHTaKTUpoBaHUSA CO Le-
7IoKoM. [11 co3peBaHUA U BbIMafdeHUA KpUCTassioB Cy/ibga-
Ta (CaS04) u cynbputa (CaS03) cmecb nocTtynaet B em—
KoCTU-BblAepxuBaTtesin 10 ¢ nepemellvBaHVeM (MexaHuYe-
CK/M WU BO3YXOM).

Ounctka. B 3aBMCMMOCTU OT pa3mepa 4acTul, CONeti, Bbl-
nagalowux npu HeATpamsaumn, MoryT ObiTb MpUMEHEHbI
pasnnyHble MeToAbl O4YUCTKW: OTCTaMBaHWe, O04YUCTKa Ha
rMMAPOLUVKIIOHAX WM UAIbTPax  pas/INUHbIX  KOHCTPYK-
1771

Ha 3aBogax AniA 3TOMA LeNM UCMOSIb3YKTCA 00blYHbIE OT-
CTOHVKM, OCHalleHHble BbIrpe6HbIMU ycTpoiAcTBaMu. [ns
VHTEHCU(PUKALMN npoLecca OYUCTKU CY/IbUTHONO LWesioka
BMECTO OTCTOMAHMKOB MOFYT TMPUMEHSTbCA T[UAPOLMKIIOHbI.
B03MOXHOCTb MNMPUMEHEHUS  TUOPOLMKIIOHOB 006yC/10BJIEHA
60/1ee KpyrnHbIMW pasmMmepamMun 4acTul, Wwiama Npyu HelATpanv-
3aUMn CyNbMUTHBIX LLEsSIOKOB Mo CpaBHEHUIO C rnmaposimsa-
Tamn. [N noBblWeHNA 3hPEeKTUBHOCTU paboThbl MMAPOLIUK-
JI0HOB HEobXoAMMO MoaaepXmMBaTb Pas3HOCTb [OaB/IEHUIA Ha
BX0O4E W Bbixode HelATpasin3ata He mMeHee 0,20—0,25 MMa.
MpucyTCTBME MNOBLILWEHHOINO0 KOJSINYECTBa BOJIOKOH LENSIo-
N03bl UCKOYaeT NpPUMEHEHVE TUAPOLUKII0HOB.

O6oraweHne nuTaTenbHbIMU  consimu. [pu mcnosb3oBa-
HAM CYNbOUTHONO Wesioka v npearuaposinsarta AN Hero-
CpeACTBEHHOr0 BblpalwinBaHUs Opoxokeld  (6e3 nony4veHus
STWI0BOMO CMKMPTA) 4acTb NUTATeNbHbIX Cconetd (ammodoc,
MpencTtaBnsawoWMIA - cMecb  ABYX cofleiAi— cynepdgochaTa un

Ynbata aMMOHMA) MojaeTca B HeMATpasmsaTop 9 v Bbk
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Nyne-1) n Candida tropicalis (J1-2, Ka-14, Axm-1, ,
re-1). *

O4HaKo B YC/I0BMAX KPyMHOMacwTabHOro HecTepusibHOro
npon3BoACTBa, KakK MpaBusio, pa3BUBalOTCA He MOHOKYA.b
Typbl, BHeApPeHHbIE MepBoHaYasibHO, a accoumauum KysnbTyp
npuHagnexawune K 5—8 pasimyHbiIM  Bugam.  OCHOBHOIA'
Ky/ibType 06bl4HO COMYTCTBYIOT MEHee ypoxaliHble, HO 60—
nee ycToiAuMBble K He6NaronpuaTHbIM GakTopam, Takue, Kak
Zygofabospora marxiana, Cryptococcus neoformans un an|
Ha psage 3aBof0B YyKasaHHble MNPUMECU rMoYTU MOSTHOCTLIO
BbITECHAIOT OCHOBHYIO KYJIbTYpY.

CocTaB Opox>keiA Ha 3aBofax, nepepabaTblBalOLIMX CySib.
hTHO-CcrnpTOBYIO 6GapAy, 3HAaYMTEesSIbHO MeHee pa3Hoobpa-
3eH. Hanbosiee ycToMAUMBOIA NPOM3BOACTBEHHOA Ky/IbTYPOLA SB.
nawTcea apoxoxkm C. utilis. OHM nNodyTu Ha Bcex 3aBofax sB-
NATCA  OCHOBHOM  Ky/bTypoiA U cocTaBnsaiwT 80— 100%
LPOXOKEBOIA 6mMomMacchbl.

Apoxoku C. utilis o06nagaldoT CNOCOGHOCTLIO CUHTE3MPO-
BaTb BCe BUTaMUHbI WU He HyXAawTca B 6umodakTopax, Obr
CTpo pacTyT (Bpemsa reHepaumm 2—3 4). Bnunskuve K HM
Apoxokn C. arborea BcTpeyaloTca Ha Cy/NbPUTHO-CMNPTOBbLIX
M TMAPOSIN3HbLIX 3aBOoAaxX B KayecTBe MPMMeECU K OCHOBHOIA
Ky/bTYype.

Ha cynb@UTHBIX N TUAPONU3HbLIX 3aBofax LWMPOKO WC-
nonb3ylTea Takxke Apox>xu BumaoB Candida tropicalis un
Candida utilis. C. utilis B ycnoBusax BblpalinBaHUSA Ha Mpo-
M3BOACTBEHHbIX CybcTpaTax 0Ka3biBaldTCHA CaMbIMW YCTOAYU-
BbIMU M HeNMpuxoT/imBbiMU, a C. tropicalis — 6onee ypoxai-
HbIMW, HO B oT/inume oT C. utilis oHn He aBnAwTCA MPo-
TOoTpoamMu, TakK KakK He CrnocobHbl CUHTE3NpoBaTb BCe BUTa-
MUHbI. COBMECTHOE BblpalBaHne 06enx aTnux KynbTyp obec-
rneynBaeT BbICOKNIA BbIX0d, 6romacchbl NPy OTHOCUTE/IbHO He-
BbICOKOM TpeboBaHUW K cybCcTpaTy.

OCHOBHbIe MyTW YCBOEHUS! YTJIEBO0B
MWKpPOOpraHU3Mamu

Mpy  BbIpaWMBaHUN  MUWKPOOPraHU3MOB — npoAyLeHTOB
6e/slka — Ha ruaposinzatax U Cy/IbUTHBIX LEe/I0KaX ocHoB-
HbIM MCTOYHWKOM Yrjiepofia W 3Heprum sBMSITCA yriieso-
Obl. YrneBoAHbliA 06MeH Yy MWKPOOPraHU3MOB WAET ABYMs
OCHOBHbIMW NyTsiMW. [epBbliA NyTb NpeAcTaBfisieT COGOLA Co-
BOKYMHOCTb aHa3pobHbIX (epMeHTaTUBHbLIX npoueccoB PaC
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rnokKo3bl (rMKosn3, cnupToBoe 6poXkeHue). BTopoia
Mg, ABNSAETCA OKUC/INTESIbHbLIM pacnafomM rJ/ioKo3bl  (npo-
MTC gbixaHus). LleHTpasibHbIM 3BEHOM 3TOro nyTwn SABNAET-
L o6pa3oBaHMe MeHTO03, BHOBb rMpeBpaljalowmnxca 4epes
CAn, NpoMeXXyTOoYHbIX MPOAYKTOB B reKcosbl. 3TOT MyTb Ha-
3bIBalOT MeEHTOo30(ochaTHbIM, FeKCco30MOHO(OoCHaTHLIM WN
anoTOMUYECKUM.

Mo nepsBomMy nNyTu B MpoLecce r/IMKosiM3a BbicBobOOXAa-
eTca He3HaunTesibHaa 4vacTb 3Hepruu (188 k[X), KoTopas
MoTEHUMasIbHO MOXeT ObITb M3BJiIeYeHa W3 MOJIEKY/Ibl [0
Ko3bl. [1pY MOTHOM OKMWCMIEHUW [JIOKO3bl MO BTOPOMY MyTU
oo COr m H20 BbIcBOGOXKAAETCA 3HAUUTESIbHO 60siblUee KO-
NNYeCTBO aHeprunm (2744 k).

MpoayKTbl rAMKonu3a, win 6poXXKeHUs, — MOJI0YHAass KUC-
70Ta U 3TWIOBLIA CNUPT — COEAUMHEHMS MOYTU TaKue >Xe
CNOXHbIE, KaK rJIloKo3a, C HMMMW BbIBOOUTCA 3HauyuTesibHad
YacTb 3Heprum, KoTopas B aHa3poOHbIX YC/NOBUAX He MOXET
6bMb MCMOsIb30BaHa KIETKOM. [MpoayKT AbixaHus (COr) —
3HaunMTesIbHO 6oslee MpocToe coeAuHeHWe, eOVUHCTBEHHbIIA
artoM yrsiepoga KoTOporo MosIHOCTbIO OKUC/1eH. O6Lwan cxema
rnpoliecca AbIXaHWA npmusefeHa Ha pwuc. 52.

B ycnosmax aspobHOro Kys/ibTUBUPOBaHUA MWKPOOPraHU3-
MOB acCUMUNALMA YrneBooB MPoOUCXoaUT B OCHOBHOM [0
neHTo3oocthaTHOMY Uukny (puc. 53).

Lnkn HauymHaeTcsA C OKUCNEHUA rkKo3o-6-dochaTa 0 4-dochornto-
KOHOM1laKTOHa MnoJ, AetAcTBMeM AermaporeHasbl. Ha BTopom aTarne npu y4a-
CTUM laKTOHasbl MPOMCXOAUT TFUAPONNTUYECKOe pacliensieHne sakToHa,
conpoBoXjatwLlieecsa packpbiTMeM MNUpaHO3HOro uukna. Momumo 6-doc—
(DOrNIIOKOHOBOA KUCNOTblI B pe3ysibTaTe OKUC/IeHUA T/1Ko30-6-dochaTa
ob6pa3yeTcs BOcCTaHOBJIeHHass ¢opma HAL®. TpeTuiA aTan peakumm —
oKucrieHne hocthorMIOKOHOBOMA  KMUCAOTbI  MpU yvyacTun AernaporeHasbl,
KOpepMeHTOM KOTOpPOMA Takxe saBnsietca HAO®. MNpu 3ToM npoucxoauT
ofAHOBpeMeHHoe [AeKap6oKcusimpoBaHue LWeCTUYr/1IepoaHOro coefuHeHusa ¢
o6pasoBaHMeM B 3aBUCUMOCTWU OT YC/I0BUEA pubynoso-5-dochaTta nam pu-
6030-5-octhaTa. Takum o6pa3om, HenocpeACTBEHHbIM MPOAYKTOM Aekap-—
60KCMINPOBaHNA (POCHOr/IIOKOHOBOIA KUCNOTbl ABJISETCA MEeHTO03a B KeTo-
thopme.

B pe3synbTaTe peakumii nsomepmsaumun pubynoso-5-gochat nop Aeid-
CTBMEM Mn30Mepasbl MeHTo3odochaTa npeBpawaetTca B pubo3o-5-docdaT,
a nof, [AelAcTBMEM 3nuMMmepasbl — B Kcuyso3o-5-gocthat. O6pasyrowmecs
B pe3y/nbTaTe M3oMepusauum npoayKTbl B3aMMOAeMCTBYIOT Mexay co6oid

o6pasoBaHMeM cepforenTys1030-7-gocharta U HochorNNLEPUHOBOIO anb-
*ermpga. dTa peakKuus KaTanusmpyeTcs TpaHckeTonasow. [llony4vaemble
PoayKTbl peakuuu ToT4yac BCTymnalwT BO BTOPYI peakLiMio, B pe3ysibTaTe
, TOpolA nop, AelAcTBMEM TpaHcasibaosasbl o6pasytoTca (QpyKTo30-6-¢oc—
ve-T. 1L 3PnTP°30-4-hochaT. B pe3ynibTaTe TpaHCKeTosla3HOA peakuyuun

XXOY 3puTpo3o-4-dochaToM UM Kcuaysnoso-5-dochaTtom  obpasytoTces
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hpyKTO30-6-chocthaT M hochorMuepnHoBbIUA anbaerns. fanee ¢ppykKT Y
6-dochaT npm yvacTtum pepmeHTa rarwkKosopochaTH3loMmepasbl npespaw0
eTcs B r/OKo30-6-docthaT. M3omepasa GochoTpno3 obecneynmBaeT mw
BpaweHne ¢ochorINLEPUHOBOro anbaernga B AMOKcMaLleToH-3-tocha
Mpn Hanuuum anbponasbl NPOUCXOAUT KOHAeHcauus AByx hochoTpmn’
¢ o6bpasoBaHMeEM (pyKTo30-1,6-aundocthara, KOTOpblILA B AasibHeEMiLleM D

pexoauT BO (pyKTO030-6-hochaT. i
Yiresqq,
Mooz
F/Horoso~6-TLUrT
dpyKTo30-6-thochaT
X MeHToR0oaeTHL A
PpykcTosoavhocaT W (MoL)
A”W't derforrLEVHBL LA
GHI*DFI‘I/LﬁI'—[EBJKMCI‘IOﬁ
Jvpysar
Mo WLOTL| 2w A Y g2 AWHK/D DT
ALETN - KoA
Liyrmpar
OeaneeT \
LMC-AKOHUTAT
Lincn \
T PUKaPBOHOBLIK W

KACoT g E
urk) & : e YH L
Pymepar e

Puc. 52. Cxema npouecca AbIXaHUA OPOXOKEIA (B paMKax AaHbl KOHEUYHbI
NPoAYKTbI KaXAoM cTagun).



OcHOBHOE Ha3HayYeHWe UWK/Ia 3aK/il4vaeTcs B reHepauuu
uuTonsiaame BOCCTaHOBUTens B gpopme HAOD-H. [Onsa
60NbLWMNHCTBA MUKPOOPraHW3MOB MeHT030D0oChaTHbIA LMK
o6ecrnieunBaeT BO3MOXHOCTb CUHTe3a puboso-5-octaTa,

c=0 cocr H2COH

HeoH MkroHasa HCOH  docorwkorTe- c=o
+OH~ | raporeHasa

HOCIH mH OCH = HeoH

| mnaoe -2H -co.
HAL® /AHCOH

HEeOH
r an HC-1J HZXopo~—
Puvibynoso-5-ipooipam
HCOH
HEeOH
c=0 ﬁ
. HZopo7
HZOPO3 CelAorenTynoso-7—-

AyoHevianeToH-J-gjoi/fjam

Puc. 53. MeHTOo30(hochaTHBLIA LMK YCBOEHUS YI/1€BOAOB.

YyacTBylolwero B 06pa3oBaHUN HYK/1e0TMAOB U KOhepmMeH-—
TOB.

depmMeHTbI neHTo30(ochaTHOro  (Mochor/IIOKOHATHOr0)
Unkna BMecTe ¢ )epMeHTaMM FINKOSIMTUYECKOro NyTU JawT
BO3MOXHOCTb B3auMornpeBpaweHuii 3-, 4-, 5-, 6- u 7-yrne-
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poAHbLIX MOHOCaxapuaoB ryTeM 06paTUMOro nepeHoca AByX-—
N1 TpexyrsiepoaHbIX parmMeHTOB.

HauynmHaa ¢ MOMeHTa okKucseHusa ¢ochpoTpnos B ¢octo-

r/INLEPUHOBBLIE KUCMOTHLI, B Mpouecce AUCCUMUNALUN yriie-

BOAO0B HabnwgalnTcsa Texe

I I " cragun, yTo M NpU FAvKo-

JIUTUYECKOM LMKe obmeHa

Monekynbi auetun-KoA.

o6pa3oBaBLIMECA HE TOSIb-

KO W3 yrnesofoB, HO W u3

XXNPOB U aMWHOKWUCIIOT,

BCTYNnawT B UMK/ Tpukap’

60KOBbIX KWUCAOT (CM. pwuc.

52), KOTOpbIlA Ha3blBaeTcA

Takxke umknom Kpebeca —

KOHEYHbIA MyTb  OKUC/U-

TenbHOro kKarabosimMsma B

a3pobHbIX YCNOBUAX. B aTOoM

UMKIe aueTu/bHble rpynnbl

paclwennsawTca € BbICBO-

6oxaeHnem COr m aTomoB

Boaopoda. CymmapHas pe-

aKkuus umkia Tpukapb6oHo-

BbIX KWUC/OT OMUCbIBAETCA

ypaBHeHnem CH3COOH+

2H20->2C02+8H. T[nas-

Hasg (QYHKUMA T[IMKOSUTU-

Pnc. 54. Cxema npouecca nepeHoca YeCKOoro uuksia 3aK/ilo4vaeT-

3/1eKTPOHOB MO AbixaTesIbHOM Lenu, ca B gerngpupoBaHmn yk-

CYCHOLA KUC/0TbI, MpUBOAS-

wem K obpasoBaHWIO ABYX Mosieky/nn CO2 n yeTbIpex nap

aTomMoB BoZoOpoAa.

Mpn kKaxaom 060poTe UWKMIA MoOJSIeKysla YKCYCHOM KWUCA0Tbl B3anmo-
[EeACTBYET C MOJSIEKYJIOA 4YeTbIpexyrsiepogHoro CcoefVHEHUs «— wWwaBesieBo-
YKCYCHOM KWCM0Tbl, 06pa3ys JIMMOHHYK KWUCMIOTY — cOoefiuHEHWe, coaep-
Kallee 6 yrsiepofiHbIXx aTomMoB. JIMMOHHasf KWUC/0Ta MNpu paspylieHniA
faet aBe mosekysibl C02 1 yeTblpexyrsiepofHoe coefiMHEHNE — SIHTapHYHo
KNCM0TY, KOTOpas B Mpouecce MOCTENEHHOr0 OKUC/IEHUA rnpeBpaljaeTcs
B LaBesIeBO-YKCYCHYIO, CMOCOO6HYI BHOBb BKJ/II0YaTbCA B UMUK/ Takum
obpa3om, B Kaxaom o60poTe B LMK/ BOBJIeKaeTCA MOJIEKY/la YKCYCHOM
KUCNOTbl 1 o6pasyTca 2 Mosiekysibl COr. OaHa Mosiekysia waBesieBo-
YKCYCHOIA KWC/I0TbI, pacxodyemas Ha o6paszoBaHWe SIMMOHHOIA KUCNOTbI,
B KOHLle UWKMIa pereHepupyeTcs, W M0O3TOMY NpakKTUYeCKW OAHOLA 3ToiA
MOJIEKY/1bl [0CTATOYHO A1 OKUC/IEHNSA HEOrpaHMYEHHOro 4Ymcsia Mosekyn
YKCYCHOIA KKCMO0ThI.
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AOtombl Bofopoda, BblAenseMble B LMK/Ae TPUKapObOHOBbIX
kucnoT (YeTbIpe Napbl), BK/OYAKOTCA B AbIXaTesIbHYHO Lenb,
coCTosilyto U3 CEPUU MEePEHOCUUKOB 3JIEKTPOHOB (puc. 54).
Mpouecc MepeHoca 3/1EKTPOHOB MO AbIXaTeSIbHOM Lenu K Ko-
HeyHoMy aKLLenTopy 3/1eKTPOHOB — MOJIEKY/IAPHOMY KMC/10-
poay — COMpPOBOXA4aeTCsA 3Ha4YNTEe/IbHbIM YMEHbLUEHVNEM CBO-
6oaHOA 3Hepruun, KoTopas 3anacaetcs B popme ATO, obpa-
3yloulerocs B pe3ysibTaTe COMPSXEHHOro C OKWC/IeHMEM
ocpopunmpoaHua AL .

TexHO/MornYecKme CXeMbl MOSyUYEHUsST BGEKOBbLIX
rnpenapaToB MNpu Ky/IbTUBMPOBaHUN
MWKPOOPraHM3MoB Ha ruaposinzatax u
CY/IbUTHBIX  LLEoKax

TexHo/ornyeckmne cxembl NMpou3BoAcTBa 6es/IKOBbIX Mpena-
paToB BKJ/IlOYAKT criefyloline OCHOBHble orepauun: Mnpuro-
TOB/IEHWe MOCEBHOro mMaTepuana, NpPUroToBfieHWE NuTaTeslb-
HOIA cpefbl, BblpaliMBaHMe MMWKPOOPraHW3MOB, BblAe/IEHME
OpOXOKeIA  oTaumeri, KOHLEeHTpMpoBaHUe CYyCMeH3Un MUK-
poopraHM3MoB Ha cemapaTopax, M/asmosiu3, CylWwKy un da-
COBKY.

Ana nonyyeHns HambosNbLWNX BbIXOA0B 6e/1KOBbIX rMpena-
paToB 1 60see MO/HOA yTunusaumm moHocaxapupaos MCMosb-
3yIOT pas3/iInyHble Ccrnocobbl CoeAUHEHUNA (epMeHTaTopoB B
rnpoLiecce BblpalMBaHNA MWUKPOOPraHW3MOB: rnocsenosaresib-
HbIA 1 Napasi/iesibHO-MNoc/legoBaTeNibHbIA. Ha puc. 55 npeg-
CTaB/ieHa TeXHOsIoru4yeckasas cxema noslyyeHnsa 6enKoBbIX
npenapaTtos nMNpu KyJ/IbTUBUPOBAHUWN MUWUKPOOPraHM3MOB Ha
rmgposin3atax pacTUTESIbHbIX 0TX040B C ABYY/IEHHOIA nocrie-
[0BaTe/lbHO COeAMHEHHOM 6aTapeeid  OpOoX>KepacTUs/IbHbIX
arnnapaTos.

Mo 3TOL4 cXxeme MOAroTOB/IEHHbIA HEMTPa/IN30BaHHbIMA O~
ponn3aT nocsie LOMOSIHNTENIbHOI0 OXJ/TaXAEHUSA Ha M1acTUH-
YaTbIX TensioobMeHHMKax (0T 35—38 go 28—30° C) nopaeT-
€S B MepBbIIA OpoxOKepacTU/IbHbIA annapaT 6aTtapen. Cioaa
JKe 3apaloTca NuTaTesibHble coMM B BUAE amMmodoca, aMMU-
ayHaa Boga Ana nogaepxaHus pH, soga wam oTpaboTaHHas
6Paxkka ons pasbaB/ieHUs, MOCEBHOIA MaTepuas U BO34yX U3
Bo3[yxonyBku. [lpoX>XeBas CYyCNeH3us HernpepbIBHO MOCTY-
rMaeT BO BTOPOMA annapaT, rae npoMcxoaAuT O0yTWUN3aLmsa Mo-
HocaxapuoB. BblpalweHHble APOXXXW W3 BTOPOro Apoxke-
PacTunbroro amnapata MOCTYynawwT Ha [ABYXCTYMeH4YaTbliA
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. 0TaTop. YacTUYHO CKOHL,EHTPUpOBaHHasA APOX>KeBasa Cy-
nensns M3 ioTaTopa BTOPOLA CTyreHW 4epe3 rasooTaesnn-
HanpassiseTca B CO0pPHUK, a OTAESIeEHHas ApoXKXKeBas
Mnakka nojaeTcA Ha pa3baBsieHMe cycsia, Ha MpuroTossie—
Hye NuTaTenbHbIX coneia n gpyrme onepauyuun. M3 cbopHuka
0XM<eBasl CYCreH3uns HarnpasJifeTca Ha cernapartopbl | cTy-
reHn. NS yMeHbLIeHUs MoTepb APOXOKEM oTAesieHHas Ha
aToi/i CTYMEHU XWUAKOCTb BO3BpawaeTcsa Ha Il cTyneHb no-
TaTopoB. [pOX>KeBasa CyCcreH3nsa n3 cenapartoposB | CTyneHu
¢ MomolLbio BOOOCTPYIAHOI0 Hacoca MoAaeTcss Ha MPOMbIBKY
NcryweHne Ha cenapatopbl Il ctyneHn. OTpaboTaHHas
npoMbiBHas BoAa M3 cemnapaTopoB |l cTyneHn Bo3BpawiaeTcs
B rasootAenvTesib, rge npoucxoguT CMeLIVBaHUE ee C OPO0XK-
MXEBOIA CcycrneH3neli, nogaBaeMoii Ha cernapaTopbl | cTyneHw.
M3 cenapaTopoB |l cTymeHu cryweHHas poX>KeBas CyCreH-
3119 HarnpaB/ifeTca B COOPHMK, M3 KOTOPOro 3aTemM Mepeka-
ymBaeTca B MnJsiasmosinsaTtop. ocne nsiasmoninsa Apoxi>kesBas
CYCMeH3na NpoxXoaAuT CTaAnMN KOHLLEHTPUPOBaAHUSA Ha BaKyyM-
BbIMapHOA YCTaHOBKE M CYLUKW B Pacnbl/INTENIbHOM WU Basib-
LpBOMA cywinsike. Cyxue APOXXKM MHEBMOTPaHCAOPTOM Mo-
[A0TCA B MPOMEXYTOUYHbIA 6YHKep M Ha YMaKoBKY.

Takasi 3aMKHYyTas Cxema, npegycmaTpuBarllasi UCNo/fb3oBaHMe oTpa-
6GOTaHHOA [ApoXOkeBoA 6GpaXkKu Ha pasbaBfieHUWe NUTATENbHOIA cpeabl,
Nno3BO/ISET 3HAUYNTEsSIbHO COKPaTUTb MOTEPH caxapoB, 0[HaKo yBesimunsaeT
OMacHOCTb 3apaKeHWUs MNPOU3BOACTBEHHOIA Ky/bTypbl MOCTOPOHHUMU MUK-
poopraHMamamu, 4TO MOXET MPUBECTU K PassioKeHU MUKPOOPraHU3MOB,
TOPMOXEHMIO MpoLecca HaKomnseHUst Guomacchbl.

[AByxcTyneH4aTas cXxemMa BblpaliMBaHUSA OPOXOKE Ha cyc-
JE C BbICOKOIA KOHLEHTpaUMeii CyXux BELLECTB XapaKTepusy-
€TCcA TeM, YTO Ha | CTyNeHU OpPOX>KU BblpaliMBalOTCA Ha He-
pa36aBsfieHHOM cycJsie C KOHLEHTpauneia cyxmx BewecTs 3,0—
3,5% ¢ noBbIWEHHbIM Hepobpogom— 1,0—1,2%. Ha 3toiA
CTYMNeHN acCUMUIVPYOTCA Hambosiee /1erko ycBosiemMble ca-
Xapa— rekcosbl. [ pox>Xun mnocsie | cTyneHn BblpalwiMBaHUs
MOJTHOCTBIO OTAENATCA 0T Ky/IbTypas/ibHOMA XUAKOCTU, a OT-
pa6oTaHHas 6GpaXxkKa C COOEPXXAHWUEM CYXUX BeLLecTB
Ir~12 %, cogep)xaw,asd B OCHOBHOM MEHTO3bl, MOCTYyMaeT Ha
** cTyneHb, rae Ansa 6osiee MOSHOMA yTuiusaymm MOryT uc-
rnosib30BaTbCA ApYyrve Ky/bTypbl APOXOKEM, ycBauBawline B
OcHoBHOM MEHTO3bI.

Cxembl ABYXCTYMNEHYaTOro BblpalMBaHUA MUKPOOPraHU3-

0B BHeApeHbl Ha MHOrmx 3sasogax. [pu 3ToM Ha | CTyneHu
bPalMBalOT OPOXXKM, a Ha MOC/IefpoXOKeBOA OGpaXke —

VKPockonmnyeckue rpubbl.
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OcobeHHoOCTN npouecca BblpawinBaHnNA
MWKPOOPraHM3mMoB Ha rungposinsartax
PaCTUTENIbHOI0 CbipbA " Cyl'lb(‘bl/ITHbIX LesioKax

MoTpebneHune cybcTpaTa U BbIXoa 6Momacchl

Mpu BblpawmMBaHNN APOXKENO[006HbLIX rpubos Ha ruapo.
JIN3HBbIX cpefax OCHOBHbIM MCTOYHWKOM Yrriepoga, Heobxo-
OVMBIM ON18 XXU3HEe[eATeTbHOCTU JaHHbIX MUKPOOPraHM3MoB
ABMAIOTCA MOHOCaxapuibl W OpraHN4YeckKue KUCNOTbI.

Kak y»xe yka3blBasioCb, B COCTaB rMAposin3aToB U CySib-
(PUTHBIX LWESIOKOB BXOAAT pas/inyHble 5 1 6-yrnepogHble ca-
Xapa: rJiloKo3a, MaHHo3a, ranakTosa, Kcusosa M apabuHosa.

OTNYNTENBbHOA 0COBEHHOCTBLIO  APOXOKENMO[06HbLIX rpu-
60B poga Candida, Mcnosib3yemMbiX B rUApPOSIN3HOA MPOMBILL,
NIEHHOCTU A1 TMOJSIYYEeHUs KOPMOBOro 6esika, SABJISE€TCA UX
CMoco6HOCTb ycBamBaTb MeHTO3bl. [lepBoHavasibHO cy6CTpa-
TOM 4719 UX BblpalWwMBaHUA C/y>XuUaa TO/bKO MOC/IeCnpTO-
Bas rmaponmsHas 6apga, B COCTaB KOTOPOLA BXOAAT KCWUJIO-
3a, rasakrtos3a W apabuHosa. OnbIT paboTbl MoKasasl, 4yTo
pasfinyHble BuAbl Apoxokei Candida He B 04VHaKOBOIA CTe-
NeHn YyTUAN3UPYIOT O0TAENbHbIE MOHOCaxapmabl, B YaCTHOCTU
neHTosbl. MoaToMy Heobxogmmo 6bII0 MoAo6paTh Takue pa-
Cbl APOXOKEM W peXuMbl KyJ/IbTUBUPOBaHWSA, KOTopble ob6ec-
neunnn 6bl MakcuMasibHOe MNoTpebsieHne BCEX caxapoB B nu-
TaTeslbHbIX cpefax (rnaposvsare, Cy/IbUTHOM LUEsoKe, M-
cnecnnpToBoiA 6apae).

ViccneposaHna Mo yTuamsauum CMecu caxapos, MNpoBefeH-
Hble C MPOM3BOACTBEHHbLIMU WTaMMamMu gpoxoketa C. utilis,
c. tropicalis n ¢. arborea, Hanbosnee 4acTo Ky/ibTUBUPYEMbI-
MW Ha CYJIb@UTHO-LLESIOYHBIX cpefax, MnokKasasin, 4YTo Y Bcex
BWAOB acrnoporeHHbIX OPOXOKeiA HabsofaeTcs 04HA u Ta Xe
oyepeHOCTb MNOTPeb/1eHna MoHocaxapuaoB: B TMepBYIO ouye-
peab OHU WUCMOSIL3YIOT T/1I0K03Y, 3aTeM KCWU03Yy U ranakTto-
3y. MNpuyemMm ranakrTosa YyTU/N3NPOBasnacb MOSTHOCTbLIO SULLb
apoxokamu c. tropicalis. MegneHHee Apyrux ycesaueanach
apabunHosa. Opox>xun c. utilis nc. arborea craso ycBanea-
7N raslakTo3y U COBCEM He ycBamBasin apabuHo3y.

AHaJIOrMYHbIE WNCC/ef0BaHNA, TMpoBefleHHble Mpu  Bblpa-
WMBaHUN APOXOKeU c. utilis, wTamm Tasi-1, HenocpencTeeH-
HO Ha CY/b(MTHOM LUesIoOKe, MokKasasiu, YTO oyepeaHOCTb B
YTUIN3aUMM caxapoB COXPAHAETCHA (rnw ko sa— HMaHHO3a—»'
->KCcuno3a->rasakrosa->apabnHosa).



a

Mpn BblpalwMBaHNM APOXOKELA Ha cpefax C OAHUMWU UEeHTO-
aMm (no cxemam 2 n 4), HanpumMep Ha Cy/IbPUTHO-CNUPTO-
3 * Gappe, HabnopaeTca 6osiee aKTMBHOe MoTpebrsieHne unx
B OXOKaMu M0 CPaBHEHMWIO C yTwinsaumeii u3 cMecu, cogep-
XaT” caxapa € NATbIO U LWECTbI YrnepogHbiMn aToMamum
(no cxemam 3 un 4).

Tabnuuya 1
_ MoTpebneHne caxapos
KCUNo3bl apaﬁl/lHO3bl

npn ANNTENbHOCTU KYyNbTUBUPOBaHUA, 4

0 4 6 8 10 0 4 6 8 10

C. tropicalis cn-1

0% o0.15 0 0 _ 030 030 010 010 _
0 010 O 0 - 030 025 010 010 —
c. utilis M4
QSO 0,45 0,30 Cnepgpl 0 0,30 0,3:) 0,15 0,10 0,10
00 o550 025 010 0O 030 030 030 015 010

B Tabn. 11 npuBefeHbl AaHHble M0 AWHaMWUKe noTpebrie-
HUA caxapoB (B %) Mnpw BblpawmBaHum apoxoketd C. tropi-
calis Cn-1 m C. utilis -1 Ha cynb@nTHO-CNMPTOBOIA Hapae.
M3 Tabnuubl BUAHO, YTO ApoxOkn C. tropicalis Cn-1 noTpeb-
NAI0T caxapa ¢ 6osblueta ckopocTblo, Yem C. utilis M-1.

B Ta6n. 12 npegcTaBrieHbl AaHHbIe MO MPUpoCcTy 6Gumomac-
Cbl 3TUX Xe OPOXOKE MNpu BblpalMBaHUM UX Ha CY/NIbUTHO-
cnupToBotd Gapae. Pe3ynbTaTbl MOKasbIiBalOT, UTO LPOXXKMU
G- tropicalis Cn-1 ucnonb3ywT 75— 77% PB 6apabl 1 paooT
BbIXxog 6uomaccbl (Mo OTHOWeEHU K PB) 66—67%. Opox-
xu C. utilis -1 ycBamBalT HECKO/IbKO MeHbLUee Kosinye-
ctBo PB (67— 69%), a BbIxog abco/llOTHO CyXoMA 6momacchbl
coctaBnseT Bcero 45— 47%.

MpY cnonb3oBaHUM CMeELLaHHBLIX Ky/bTyp MUKPOOPraHu3-
MOB, Hanpumep wTtammoB C. tropicalis Cn-1 v C. utilis M-1,

abnogaeTca MOYTW MOJSIHOE MOTpebsieHMe caxapoB W3 cpe-
ABI>NpY 3TomM CKOPOCTb UX YTWIN3auuW 3HAYNTESIbHO BblLLe,
eM Mpy UCMO/1b30BaHUWM UYUCTbIX KYJIbTYp.
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2

CopepxaHue B Bbixoa abconoT-
ApOXXKax 6esika, HO CyXux ApOX-
% xeii, % ot PB

Konunuyectso no-

MpupocT 6MOMACCHI
TpebneHHbIX PB, % el

a0CO/TIOTHO CyXuW»
Opoxokeia, r/n

C. tropi:alis Cn-1

76,7 52,5 66,5 7.4
75,1 51,9 67,2 7.5
C. ut lis N-1
66,9 46,8 46,7 5,0
68,8 47,0 44,6 4.8

ConyTcTBYOLWME YUCTbIM Ky/ibTypaM MasloypoKaiAHble
OVKue (opMbl MUKPOOPraHM3MOB MeA/1eHHO MOTPeGsoT
yrneeogbl cpeibl U Aal0T HeGOMbLIOKA MpUpocT  6UoMacchl.

Tak, Hanpumep, rpub Zygofabospora marxiana Br. 3 pgoctaTo4yHo
6bICTPO MOTpPebnAeT rekcosbl M O4YeHb MeaAsSIeHHO — MEHTO3bl, HayuHasa ¢
4—5 y pocta. Ipu6 Trichosporon cutaneum ycBamBaeT ObICTPO U aK-
TUBHO TO/IbKO T[/1I0KO3Y, Apyrve e caxapa YTUNU3MPYeT MeasIeHHO ”
rnocne ornpegesieHHOro BpeMeHW aganTauun: MaHHO3y — 4yepe3 2 Y, raiak-
TOo3y— 4yepe3 3 4, a Kcuoly-— 4veped 5—6 4, T. e. 3HAUNTENIbHO Men-
NleHHee, 4eM Ky/1bTYpHble APOXO>KW, WUCMNosib3yemMble B Mpou3BoAcTBe. 3Tn
MWKPOOPraHM3Mbl MOABMAAKTCA B 3aMeTHbIX KO/IMYecTBax B ApOXOKe-
pacTU/IbHbIX YaHax Mpu 3amMefslIeHMW MpPOM3BOACTBEHHOrO  rpoLecca,
npu yBesMY4eHUN BpeMeHW npebbiBaHUA ApoxOkeld B annapate U T. 4.

Puc. 56. XapaKTep pa3sMHOXeHUs
LPOXOKe A Candida  tropicalis
I Kn-1 Ha cmecu rugponusata c
nocnecnupToBoii  Gapgoin (1) 1
rugponusate, pasbaBsieHHOM BO-
I noti (2), Npu 0AMHAKOBOUA KOH-
ueHTpauun PB (1,60%).

Ha psage npegnpustuia

MCMNO/Ib3YIOT B KadecTse M-

TaTesnibHOIA cpefbl He Tosb-

I KO pa3baB/ieHHbIA BTOpoiA

AL TETOCTIA XpuimBaia.y rmaponn3aTt, HO U CMecb
L]

rmgponmnsarta ¢ nocsiccnup
TOBOIA Gapaoiti. OTu cpedbl 3aMeTHO pas/in4yaroTcsa no coaeP!
XaHuto (B %) mMoHocaxapumpos (Tabn. 13).
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Ta6bnwnuya 13

maoponwnsar -1-soaa fmaponunsar 4- nocne-

MoHocaxapuapl (1:1) cnupToBas 6appga (1:1)
[anakTo3a 0,07—0,05 0,09—0,08
I oKo3a 0,60—0,50 0,60—0,56
MaHHO03a 0,30—0,20 0,35—0,30
Cymma rekKcos 0,97—0,75 1,04—0,93
[pabuHosa 0,05—0,04 0,11—0,10
Kcunosa 0,30—0,28 0,56—0,53
Cymma MNeHTO3 0,35-0,32 0,67—0,63

Mpy ncnonb3oBaHUM ANS BblpalWMBaHUS APOXOKEM CMecu
rnocs/iIecnMpToBOMA  GapAbl C rMApPOSIN3aTOM B COOTHOLUEHUMN
1:1 NpUpoOCT APOXKXKEBbIX KJ/IETOK 3HAYUTEs/IbHO 3aMeanseT-
csa (puc. 56). MoaTomMy cmecb rugponusarta ¢ 6apaoia ABAS-
€TCA BO3MOXHbIM, HO MeHee 3(h(heKTUBHbIM cybcTpaToM A/
BbIpalLMBaHUA OPOXOKEMA, YEM TnAaposiniaT, pasGaBrfieHHbIIA
BOMOIA, N nocfiecnupToBas 6Gappaa, nepepabaTbiBaeMble MO-
po3Hb. MpPUUYMHA 3TOr0 MOXET 3aK/it0uaTbCA KaK B F/IOK03—
HOM 3hhekTe, TaK U B BO3MOXHO 60/iblUEIA MPUMECU WHIU-
GUPYOLLMX BELLLECTB B CMECK.

Oco6eHHOCTM cocTaBa NUTaTesIbHOA cpeabl n
yCJ'IOBI/II7I Ky/1IbTUBUPOBaHNA MUKPOOPraHN3mMoB
Ha runaposimsatax um CyﬂbCpI/ITHbIX uiesiokax

CocTaB nuTaTesibHOMA  cpedbl. Cpeabl, MNpUroToB/sieMble
Ha 0CHOBE HEMULLIEBOIO CbIPbS N UCMOJIb3yeMble OJ1A Bblpalyu-
BaHWSA MWKpPOOPraHM3MoB, coAepXaT KpoOMe YrrfieBofoB He-
NeTy4e U JleTyyre opraHumyeckKkwue KUCNOTHhl.
B cy/NIbOMTHBIX LWEesIoKax 3T0O —eYKCYyCHas, MypaBbUHas, a/lb—
JoHoBble M YPOHOBbIE KUC/IOTbl. B mocnecnupToBoiA 6Gapae
opraHuyeckme KUCoTbl NpeacTaB/ieHbl MOSIOYHOMA, MUPOBUHO-
rPaaHoOIA, (hyMapoBOIA, AHTapHOIA, MPOMWOHOBOMA W  APYTrUMU
Kucrotamun, o6pasylowmmMmncsa B npouecce cCnmMpTosBoro 6po-
XeHvisi. Mpy cyNbUTHOMA BapKe LLes1/1t0/103bl C KUC/IOTOIA, Co-
NeP)Kawigih B cBoEM cocTaBe LEJSIOK 0T ropsyero «obsaropa-
KUBaHUSA» LIesI/110/103bl, MO/1yHaloT CY/ibUTHbIE LLEOKN C
H°BbIMM CBOIACTBaMW, KO/IMHECTBO OPraHMYecKMX KWUCI0T B
KoTopbIX pe3ko yBennmumBaeTCs.
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Haunb6onee nNpoAyKTUBHblE TMPOU3BOACTBEHHbIE LUTAMML,
KOPMOBbIX APOX>XeW, pacTywmnx Ha Cy/Nb@UTHbIX LWesiokax n
CynbpuUTHO-CcNUpTOBOIA 6Gapae, aKTUBHO MOTPEGNAIT YKCyC—
HYH W MOJIOUYHYK KUCNOTbI. [Mpn BbipawmBaHnum Opoxokeia
Ha pa3b6aB/IeHHbIX pacTBOpPax YKCYCHO U MypaBbWUHOUA KUC-
NoT MypaBbWHas KWUC/IOTa M3 CMecu ycBamBaeTcs APOXdKa-
MW TaK XK€ X0pol o, KaK 1 yKcycHas.

C BoO3pacTaHMeM [J/IMHbl Yr/1epoaHOIA LENN >XXUPHbIX KUC-
not ot Ci po C7yBenuumBaeTca BpeMS MX YCBOEHUSA [OPOXK-
XaMu; AN OKUC/IEHUS KUCIOT ¢ 6osiee  OJ/IMHHOMA  yrrie-
POAHOMA Lenbl HeobxoaumMo 60/1blUee  KO/IMYECTBO  KUC-
nopopa.

Ana pgpoxoked poga Candida 0,2—0,3%-Haa MacnsiHas
KMNCNoTa ABJISETCA XOpPOLWMM WUCTOYHUKOM Yyrjiepoga n aHep-
rmn. HekoTopble OPOX) KW CMOCO6HbI ycBaMmBaTb B Ka4yecTBe
€AVHCTBEHHOI0 UCTOYHWMKA Yrsiepofia KanpoHOBYIO KUC/IOTY.

PasnuyHasa cTeneHb MOr/oWeHUa OpraHUYeckux KuesoT
KfeTkamMy MMUKPOOpPraHmM3mMoB 3aBUCUT OT MPOHMLLAEMOCTU
K/IETOYHbLIX 060/104eK, OT CTerneHu Juccoumauum KucoT
W, cnepgoBaTesibHO, 0T BesinuuHbl pH cpeabl. MakcnmanbHas
CKOpPOCTb acCUMMUAALMN  YKCYCHOA KUCM0Tbl HabnogaeTcs
npu pH 5,6; npn pH Hmxe 5,0 ykcycHas Kuc/10Ta OKasbliBa-
€T TOKCMYECKOoe OEMACTBUE Ha POCT APOXOKEN.

Mpn pobaBneHUU B cpedy C KCUI030IA YKCYCHOIA KUC/IOTbI
HabilgaeTCcs yBeNIMYEHME BbIX04a OPOXOKEIA MO CpaBHEHUIO
C BblpalWMBaHMEM Ha OAHOMA Kcwusio3e. Ho MOBbIWEHVE [0/
YKCYCHOA KWC/I0Tbl B cpefe npuBOAUT K YBe/IMYEHUIO Bpe-
MeHU BblIpaliMBaHWs, TaK KaK MOMEHT Hadyasia notpe6neHus
KCWM03bl HacTynaeT He cpa3y M Ha ee MNoJsiHoe notpe6nexHue
TpebyeTcsa 60/blie BpeMeHW. MUKPOOPraHU3Mbl, Bbipaw uea-
eMble Ha efloBbIX CY/IbPUTHbLIX LWeslioKax, MCMosib3yT Yrre-
BOAbl N YKCYCHYI KUC/IOTY B C/iefytoLleii nocsieaoBaTesibHo-
CTU: [J1II0K03a—>-raslakTo3a—>-yKCyCcHasd KucroTa-"MaHH03a—»—
—*—KCW/103a.

ApoX>KEeBO K/ETKe, KaK 1 BCAKOMY XXWUBOMY OpraHu3amy,
TpebyeTca ANS pasBUTUA onpefesieHHOE MU HepasnbHoOE
nnTtaHue. [UTaTeNIbHbIMU MUWHEPAIbHBIMU sewecTsaM i
ABNATCA coeAMHEeHUsA a3oTa, gocdopa, Kasmsa, mMarHus, ce-
pbl, XXesiesa U Apyrmx 3nemMeHToB, Haxogsuwuecsa B BOAHOM
pacTBope.

Mpn MosydeHUN KOPMOBBIX [OPOXOKEI, Korga Tpebyetcs
WHTEHCMBHOE WUX pa3MHOXeHue, Heobxoammo p[ob6asnsaTb B
cpefy 3Ha4YUTEsSIbHOE KOJIMYECTBO COeAMHEHMIA a3oTa, dochO' .



MarHus, Kasima. He Bce U3BEeCTHble COeAMHEHUS, BKJIHO-
4aloT116 3TN 3/IEMEHTDI, YCBanBalOTCSA APOXXKaMMW.

Tak, 60NbLIMHCTBO APOXO>Kel xopowo pacTyT Ha cpefax, coaepxa-
CEPHOKMCBIA U (HOCHOPHOKUCIBIA aMMOHUIA N BOAHBLIIA pacTBOp aM-—
@« a CoegnHeHNa as3oTa B BUAe COMIM a30THOMA KUC/MOTbl He Bcerga
M auBalTCs ApoXXamu. TonbKo HeKOoTopble BUAbl APOXOKelA CnocobHbI
AcBauBaTb HWUTPATbl M MOYTW He ycBamBalwT HUTPUTbI. Mo-pa3HoOMy OT-
*0CATC O,POXKUN K coeAMHEHUAM ocdopa: Xopowo noTpebsfAoTCcs 04HO-
afMelleHHble  (POCHOPHOKUCBIIA aMMOHUIA U (HOCHOPHOKUCBIEA  KaNbLUUIA,
®ochopHas KWUCNOTA; MNJIOX0O — (POCHOPHOKMCIbIE CONMWU  XKene3a N am-
MoHUA. Kannii ycBamBaeTcs ApoxokaMu B BUAe xaopua; MarHuii — B BuU-
[e xnopunaa v cynbaTa.

B rugponusatax n CyNb@UTHBLIX LWesIoOKax UMEKTCA B He-
60/1bLIOM KOSIMYEeCTBE Heo6XoAuMble AN APOXOKEIA MUKPO-
aneMeHTbl, MNepewejlwie B pacTBOpP W3 pacTUTESIbHbIX TKa-
HA OCHOBHbIX M BCMOMOraTesibHbIX MaTepuasioB U BHECEH-
HbE ¢  BOOOI. HepocTawowune  coeAuMHEHUA  BHOCAT
LOMoMHNTENIbHO M3 pacyeTa Ha 50% BbIxoda OPOXOKEIA 0T
cymmbl caxapoB (PB) B cpege. O6bIuHO conu gochopa u Ka-
JWS BHOCAT B BUAE pacTBopa aMmmModoca, KOTOPbIiA CO4EPXUT
(B %): P205— 1,3, MuHepasibHOro asota — 0,4, XJ/10pUCTOro
Kanmsa— 1,2. OpueHTUPOBOYHBbILA cocTaB cpeq, (B %) Ha oc-
HOBe rMAaposin3aToB npeacTassieH B Tabn. 14.

Ta6bnwnya 14

MNcxoaHble cy6eTpaThbl Cpepa Ana BblpawneaHna
LPOXOKE A
KOMMOHEHTbI NUTa- rmaponnsar,
TeNbHOA cpeabl pa36 aBfieHHbIA
rmaponmsat 6apaa BOZOMA CcMech TnApo-
(pH 2,5) (pH 4,2) B COOTHO- nnsata ¢ 6ap-
weHnn 11 Ao 11

(pH 4,6—4,8)

[anakTo3a 0,15 0,05 0,07 0,07
["nioko3a 1,20 0,60 0,60
MaHHo03a 0,70 0,30 0,30
ApabuHosza 0,10 0,10 0,05 0,10
Kennosa 0,55 0,55 0,30 0,55
B @lyurie KUCMOTbI 0,13 0,25 0,06 0,20
p 05 mr/n 28,0 85 400 450
3T MuUHepasnb- 10,0 15 940 880
HILA, Mr/n
dypthypon 0,02 0,01 0,01
3,1 0,65 1,7 1,6

Hue pB  Cogepxa-
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Mpn nepepaboTKe 0TX0A0B CEIbCKOX03AMCTBEHHbIX Kyslll
Typ (KYKYPY3HOM KOYEPbIKKW, MOACO/IHEUHOM ny3rn v XN E
HOBOIA LUe/IyXn) MOTPebHOCTb B HEKOTOPbIX M U Kp 03 ]
MeHTaX MOXeT 0TnacTb, TaK KaK B CaMWUX pacTUTeNbLL, 6
MaTepunasiax 4acTo COAEep>XXUTCA 60JIbLLIOE KOJSINYECTBO Coselth
Kaxablia pa3 notpe6HOCTb B CO/eBOA Ao6aBKe noskKHa on'
penensaTbca 3KCNepuMeHTas1bHO. 7

B kayectBe 6MOCTUMYNATOPOB B MPON3BOACTBEH
HbIX YC/10BMAX MOTYT ObITb UCMOJ/Ib30BaHbl pa3/iNnyHble BeLle"
CTBa: APOXOKEBOMA aBTOo/IM3aT, Mesiacca, MpoTepTble JIACTbA
X/10MYaTHUKA, BbITAXKa C0/1040BbIX POCTKOB M Ap.

PasHble WTamMMbl OPOXOKEM HeOAMHAKOBO pearvpyioT Ha
Ha/Mume B cpefe 6umocTumynaTopos. B Tabn. 15 npuseaeHsbl

Ta6bnuua B

kynerypa © (o Meroneopa  Benop oo,

Hero (—) opoxokein, %
C. utilis Tan-1 + 100 46,0
- 100 44,0
C. utilis NHr-1 + 96 42,3
100 43,0
C. tropicalis Cn-1 + 100 60,4
- 58 27,0
C. tropicalis Ck-5 + 100 52,1
65 27,6

[aHHble 0 BAUAHUU A06aBKU (1%) [OpPOXXKEBOro asBTOSIM3a-
Ta KakK WUCTOYHMKA BUTAaMWHOB Ha YPOXaAHOCTb Apoxokein
npu BblpalWMBaHUN NX Ha CUHTETUYECKOIA cpefie C [/IOKO30iA.

Kak BnaHO 13 Tabnuubl, AobaBsieHUE APOXIXKEBOro aBTo-
mn3aTta K cpefie NMpakTUYecKn He CKa3blBaeTCH Ha pa3BuTun
C. utilis Tan-1 u WHr-1, a y C. tropicalis Cn-1 n Ck-5 rmpm
3TUX YCNO0BUAX BbIXo[ Guomaccbl yBesinymBaeTcAa B 2 pasa.

YcTaHoBseHo, 4uTo ApoxxXu C. tropicalis HyxpaawoTca B
61oTMHe. YT0o6bl KOMMNEHCMPoBaTb NOTPEOHOCTb AaHHbIX MVK-
poopraHU3mMoB B 6UOTWHE, NPenJIoKEHO UCMO0/1b30BaTb CMECH
OPOXOKEBbIX KY/IbTYp pasHbiX BuAaos. [pm 3aTom [poxOkIL
npoToTpodbl obecrieynBaldT MOTPebHOCTb B 6MOTUHE ApdLC
xeli C. tropicalis.

MepcneKTUBHLIM CTUMYJ/IATOPOM pOCTa KOPMOBbLIX ApO
Xeli aBnseTcs .D'ECTI/IO6I/|0TI/IH, HOﬂquHHblﬁ CUMHTETUYECKUM
nytem B VHCTUTYTe opraHumyeckotd xumum AH CCCP>
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MpumMmeHeHne He(pTAHOro poctoBoro Bewectsa (HPB) npu
BblpawMBaHnm KOPMOBbIX APOXOKEIA Ha rugposinsatax wu
cynbhuTHbIX LWESIOKaxX AaeT yBefInyeHue Bbixofia Guomacchbl
Ha 4—5%. lpwn aTom 3aTpadymsaeTca 5 mr HPB Ha 11 rug-
POSIN3HOA cpeabl.

MNpnmeHeHne B KayecTBe OMOCTUMY/IATOPA KYKYPY3HOro
aKcTpakTa B KosmmyecTBe 0,01—0,1% TakXe MoBbIWAET Bbl-
Xo4 ppoxxkeh Ha 3—4%.

Ycnosua KynbTuBupoBaHuA. K takKTopam, BAUAIOWUM Ha
XN3HEeOeATes/IbHOCTb MUKPOOPraHU3MOB, OTHOCATCA Temrepa-
Typa cpefibl U ee aKTUBHAaA KWUC/I0THOCTb. B 3aBucmmocTn oT
MCMOMb3yeMOro npoayueHTa onTuMasibHas TemnepaTy -
pa nuTaTteslbHOA cpedbl A7  BblpalWMBaHUA KOPMOBbIX
OpOXOKEM MOXeT ObITb B npegesiax 32—40° C. MNpu Temne-
paTypax cpegbl Hwxe 32° C HabnwpgaeTca 3amefsieHMe npo-
Lecca obMeHa BeLeCTB W CHWKEHWEe aKTUBHOM >Xu3Hepnesn-
TENbHOCTU [APOXOKEBOM KETKU. C yBe/lMyeHVeM Temnepa-
Typbl MOBbILWAETCA CKOPOCTb CUMHTe3a 6esikoB, HO 3TO
npoucxoauT A0 onpeAesieHHbIX MpeaesnoB, TakK KaK Hapagy
C npoueccamMn CUHTE3a MAyT Mpoueccbl pacnaga, CKOpocTwn
KOTOPbIX TaKXe YyBe/iMynBalTCA.

Hanb6onblwaa akKTUBHOCTb AbIXaHWA Y 60/IbLUMHCTBA WUC-
cnegyemblX ApoxOkebA HabntogaeTcs npu TemnepaType 38—
40° C. lMpn TemnepaTtype cpefbl Bbllwe 40° C akKTUBHOCTbL MO-
rN0LLeHVa Kucnopoaa pe3ko nafaeT, CHUXaeTcs BbIxon 6mo-
Maccbl, a cogepxxaHue 6enlka B APOX>KaX YMeHbLUaeTcsa C
48—49 po 36—37%. lMNpu TemnepaType cpefbl Bblle Aony-
cTMOMA  HabnwpaeTcs  arrnloTUHaUMsa — rpynnvpoBaHue
LPOXOKEBBIX KNETOK B KOMOYKW, YTO roBOpuUT O HayaBlUEeM-
cA pacriage, oMepTB/IEHNUN APOXKEBbLIX K/IETOK.

Ecnn uncnonb3yemble NpoayLeHTbl CrocobHblI HOPMasibHO
pa3BMBaTbCA MPU BBLICOKUX TemmnepaTypax, LesiecoobpasHo
MpoLecc BblpalwMBaHNA APOXOKE BECTU MPU MaKCUMaslbHO
BO3MOXXHOIA TemnepaType. B 3Tom cfiyyae yMeHbLUaeTca BO3-
MOXXHOCTb pPasBUTUSA MOCTOPOHHEIA MUKPODI0PbI, A1 0XJ1aX-
OEHNA MOXHO MPUMEHATb BOAY C MOBbIWEHHOA TemnepaTy-
poiA. ONTUMasIbHOMA TemrepaTypoii Ansa BblpawmBaHusa C. uti-
lis aBngeTca 30—35°C, pgna C. tropicalis — 36—37, ansa
C. scottii — 38—39 n paxe 40° C.

AKTUBHAasA KWUC/NIOTHOCTb cpeAbl OKa3blBaeT Cy-
LLEeCTBEHHOE BJ/INSAHME Ha OUOCUHTETUYECKYH CMocobHOCTb
[poxokeBoiA KeTkn. O1A HOpPMasibHOro pasBUTUS W pas-
MHOXEHUA LPOXOKEIA Heobxoaumo noafdepXuBaTb  KOHLEH-



Tpaymio BOAOPOAHbIX MOHOB B MUTATESIbHOIA cpefe Ha cTporo
onpegesieHHOM ONTUMaslbHOM YpoBHe. [1/19 KOPMOBbLIX AP0
Xel1 Hambonee npvemnembiM M 61aronpuAaTHBIM OS19 pocTa
N pasmMHoOXeHusa asnfetca pH 5,0—5,5. [donycTtumble Xe
npegesnbl fiexat B UHTepBasie pH ot 3,5 go 5,7, npaktnye-
ckn 4,2—4,6.

B npouecce pasMHOXEHUA APOXOKEA Ha Moc/1ecrnvpToBOIA
6apae, Kak MnpaBuso, KUC/IOTHOCTb CpeAbl NafaeT BCMeacT-
BMe TOro, 4YTO coAepxXalunecs B HeA HEKOTOPble opraHuue-
CKWEe KUCNOTbl YTUNINPYIOTCA OPOXXKaAMN.

Mpy pasMHOXEHUN OPOXOKEA Ha ruaposivsaTe WM Cysb-
(DUTHOM LLIeSIOKE MPOUCXOAUNT 06paTHbBIMA Mnpouecc, T. €. MoBbl-
LUEHME KMUCMOTHOCTM cpefbl. 3TO NPOMCXOAUT MOTOMY, YTO BO
BpeEMSA MHTEHCUBHOIO PasMHOXEHWUSA LPOXO>KW  ycBaumBaloT
a30T aMMOHWIAHBIX CO/ElA, a B cpede HakanJinBalTCcs aHuo-
Hbl CEPHOIA KMUCM0Tbl, B pe3ysibTaTe Yero pH cpedbl MOHWU-
XaeTcs.

B a3Ttom cnydae xopowuiA 3dgekT ana  crtabunmsa-
umn pH cpegbl gaeT ucnosib3osaHue emecto (NH4)2S04 awm-
MUuaka B BMAe aMMWAYHOA BOAbl.

KopmoBble APOX>KW, MNOMYYEHHbIE MPU KY/IbTUBUPOBAHUU
MUKPOOPraHU3MOB Ha ruaposim3aTax pacTUTENLHOIO CbIpba U
CYNbNTHBIX LWEesIoKax, XapakTepusylTca crefylowmm co-
ctaBom (B %): 6esiok — 43 — 58; nvvagbl - 0,3—4,0;
yrnesogbl 11—23; 30s1a— 11. BnaXHOCTb ApPOXOKEA 6—
10%.

B KopmoBOM 6esike, MoTyYeHHOM Mpu BblpawMBaHUN OP0X-
XelM Ha rugposinsatax U Cy/NbGUTHbIX Lesiokax, NpucyTcT-
ByeT 60/blI0iA Habop amMMHOKMCAOT (B r Ha 100 r 6esika):

TpunTodhaH 1,5/1,3
Nn3nH 6,8/6,1
MeTnoHnH 1,7/0,9
APruHuH 5,6/4,1
Mmetngmn 2,4/1,5
TpeoHUH 4,2/5,2
BanuH 5,1/5,6
M3onetAunH 5,0/5,8
NetaunH 7,6/8,6
deHnnanaHmH 4,2/4,4
LUnctunH 1,3/0,9

MpumeyvaHune. B uucnutene npuBefeHbl ycpeaHeEH-
Hble AaHHble MO0 COAEPXAHWI0 aMUHOKUC/I0TbLI B Gesnike npu
Ky/1IbTUBMPOBaHUN MUKPOOPraHM3MOB Ha ruaposimsartax, B
3HaMeHaTesle — Ha CY/IbUTHbIX LLefoKax.
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MFnasa 3. TEXHONOIMMMYECKWME OCOBEHHOCTN
Ky1bTUBNPOBAHNA MNKPOOPITrAHN3MOB —
NMPOAYLUEHTOB BENKA— HA APYTUNX
MCTOYHNKAX YTNEBOAHOIO ChblIPbA

B nocnegHee BpemMs MOMWMO TPagULMOHHBIX WCTOYHMKOB
Cbipbsi A1 MNPOV3BOACTBA KOPMOBbIX [APOXOKEM — KUC/OT-
HbX FMAPOSIN3ATOB PaCTUTESIBHOIO CbIpbS U CY/Ib(UTHbIX
wesiokoB — 60/IbLLIOE BHUMaHWe yaenseTca ApYrMm WUCTOY-
HVIKaMm OpraHM4yecKoro cbipbs, Hanpumep Topdam. Topd, oco-
6eHHO BEPXO0BO, Masl0i4 CTereHN pas3/ioKeHUs, CoaepXnUT B
cBoemMm cocTase o 50% nonucaxapugos v o 15— 17% ypo-
HOBbIX KUC/OT. [pn COOTBETCTBYIOLWMX YC/IOBUAX KUCMOTHO-
ro ruaposinsa Topdh MOXeT CTaTb UCTOYHUKOM JierKoycBam-
BaeMbIX MUKpOOpraH1M3mMmamu mMoHocaxapupaos.

BonbLOMA MHTepec NpeAcTaBAAT pa3paboTKM Mo wWesoy-
HOIA 06paboTKe [ApeBecuMHbl, M03BOMSAOLWMNE MNOBbICUTbL Bbl-
xon, 6enkoBbIX MpenapaToB 3a CcYeT YTUAM3ALUN MUK-
poopraHM3mMamMmu MNpoAYKTOB LIE/I0OYHOA AecTPyKLMU nur-
HUHa.

Cenekuys MWKpPOOPraHM3mMoB, 06/1aal0WmMxX CrnocobHo-
CTblO pa3BMBaTbCA Ha HEruaposIM3oBaHHbIX Mosinucaxapua-
HbIX cpefax, 3Ha4YuUTesIbHO PaclpUT BO3MOXHbIE WUCTOYHU-
K/ CbIPbS U MO3BO/IUT UCMO/1b30BaTb 0TX0Abl XXWBOTHOBOAYE-
CKMX depM M ropoAckue  CTOKW, npeaBapuTesibHas
XMmmyeckas 06paboTKa KOTOpPbIX HE3KOHOMUYHAa BC/eaCcTBUE
HM3KOIro coAepXXaHusa B HUX Mnosimcaxapuios.

MNepcneKTUBHBIMU UCTOYHUKAMW CbipbA A1 NPON3BOACTBA
6e/IKoBbIX MpernapaToB MOryT CTaTb OTX0Abl MULIEBOMA Mpo-
MbILL/IEHHOCTW, TakKue, Kak nocnecnupTosas 6apga v Mosou-
Has CbIBOPOTKa.

§ 1 KYIbTUBNPOBAHVNE MUKPOOPITAHN3MOB HA
TMAOPONN3ATAX TOPOA

Ana npon3BoAcTBa KOPMOBbIX [OPOXOKEIA B KayecTse
CbiPbSi MOXHO MCMO0/1b30BaTb BEPXOBOIA Masl0pas/ioKUBLLMIA -
Ca Topd. MNpurogHbIMKU AN TUAPOSINTUYECKOIA NepepaboTKu
Mpy3HaHbl TOPMbl MOXOBOIA TFpYMrbl CO CTEMNEHbID passioxkKe-
HUs go 20%. 3Ta rpynna TopoB npeacTaBsieHa c/ieayowm-
MA BUOAMU: MeOuyM-, QPYCKYM-TopoMm, charHOBbIM Mo4a-—
HVHHBIM 1 KOMMJ/1EKCHBIM BEPXOBbIM.
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XapakTepucTuKa Topda Kak Cbipbs O/
BblpaliMBaHUsS MUKPOOPraHU3MOB

OpraHmyeckas 4acTb TOpP(POB WMEET CNOKHbIA XUMUYe-
CKWIA cOCTaB M BK/IOYaeT B cebs Takme KOMMOHEeHTbI, Kak 6u-
TyMbl, BOAO0pPacTBOPUMbIE, SlIerKOrmaponmnsyemMmble nosimcaxa-
puabl (reMmuuenniosbl) N ryMuHoBble BeuwecTBa (pynbBo- U
rYMUHOBbIE KWCA0TbI), TPYAHOrMApo/an3yemMmble nosincaxapu-
Obl, npeAcTaB/ieHHble B OCHOBHOM LIeSI/110/103004, N Hermnapo-
nnsyembliA ocTaToK. CoAepXaHue 3TUX KOMMOHEHTOB Yy Top-
(OB pas/sINYHO M 3aBUCUT OT 6OTAHWUYECKOro cocTaBa U cTe-
neHW passiokeHunsa Topda. XMMUYECKUIA 311eMEHTapHbIA CO-
CTaB HEKOTOpbIX WMCXOAHbIX TopdoobpazoBaTeneii, yrneBos-
HblA COCTaB (pakuMia fierko— 1 TPYAHOrUAPOSIN3YyeMbIX M0-
nucaxapmnaos npuBeneHbl B Tabn. 16 n 17.

Tabnwuya 16

CopepxxaHue KOMIMOHEHTOB
Bo MXxe, %

KomnoHeHTbI Topda
ctharHoBoM 3e/leHoOM (CTeneHb

(cTeneHb pas-  pa3fIOKEHUA—O0

noxeHuns-0) 5 %)

BUTYM 6eH30/1bHbIIA 1,7 4,0

Nlerkornaposninayemblie BellecTBa 63,4 44,7

B TOM uucne PB 31,5 33,3

TpyAaHOrvaponmsyemble BellecTBa 27,0 22,2

B ToM uucne PB 25,2 22,0

CyMMmapHoe cofepXaHue ruaponusye- 90,4 66,9
MbIX BellecTB

B TOM uucne PB 56,7 55,3

F'YMWNHOBbLIE BellecTBa 5,6 26,5
B TOM uwncne:

FYMUHOBbIE KUC/OTbI 3,8 17,0

Dy NbBOKUCMIOTHI 1,8 9,5

Hervnaponunsyemblii 0cTaToK 2,2 2,7

OneMeHTapHbIA cocTaBs:

c 45,8 48,7

H 5,3 5,7

N 0,81 0,88

S+0 40,8 36,8

Mpn xapakTepucTuke Topda KaK Cbipbs A1 Mukpo6uono-
rMYecKoi MpPOMbILLI/IEHHOCTU Hambosibllee 3HayYeHWe WMmeeT
yCTaHoB/IeHWe NpUpoAbl BewecTB, MNepexofsawunx B pacTsop
npu rngponuvse pasbaBfieHHO COMAHON KncnoToiA
(Ta6n.18).

192



Ta6bnwuya 17

CopepxaHune mMoHocaxapupgos, %

nerkorngponnsyembix
MOHOCaxapua,
0T opraHu4ec-

TPYAHOTNAPONIN3YEMbBIX

0T opraHu4yec-

oT PB KOro BellecTBa ot PB KOFO BellecTBa
[anakTo3a 27,7 8,7
Inoko3a 19,4 6,1 77,8 19,6
AOaHHa;a 11,1 3,5 7,0 1,8
ApabunHosa 3.9 1,2
Kcunnosa 16,6 5,2 4,3 1,1
NToro 91,6 28,9 89,1 22,5
Ta6bnwuya 18
CopepxaHue (B % oT aBCOMOTHO CyXoro
BewecTea) B Topde
KoMMoHeHTbI Toptha mMeanym hyckym Mcod‘aiaawv?sgoMM
CO CTeneHbK passiokeHuA, %
4—5 15-18 5-8 20—23 5-10
30/1bHbIE BellecTBa 2,06 1,61 2,35 2,14 2,00
BelecTBa, IKCcTparnpyemblie 4,53 7,00 3,05 8,23 3,10
CMeCblo CnUpT — 6eH30/1
BelwlectBa, nepexogsawme B 61,2 48,9 58,9 41,7 59,6
PacTBop MpW remMuLesIsIios103—
HOM Tnaposin3e
Jlerkorngponmsyemble nonu- 25,9 26,3 28,0 18,5 32,1
caxapugbl (no PB)
TpygHoruaponunsyemble mnonu- 16,6 145 17,4 12,2 19,0
caxapugbl (Mo PB)
Monucaxapugbl  (obuwiee co- 425 40,8 45,4 30,7 51,1
AepxaHue)
Llenntonosa (no rsokose) 13,95 14,36 10,72
HernaponusyembiiA ocTaTok 16,3 25,6 153 37,7 13,9
A30T (06Ln1iA) 0,73 1,09 0,76 1,23 0,89
AueTubHble FPYyMMbl 0-50 0,39 0,40 0,40 0,47
eTOKCU/IbHblE TPYMMbl 0,92 1,23 0,86 1,34 0,81
“ POHOBbIE KUC/OThbI 16,1 11,3 17,4 10,4 13,0
OoTeHUMasIbHBLIRA hypdypon 11,8 11,3 11,8 7,8 11,8

13—212

193



CornacHo gaHHbIM Tabn. 18 mpu rugponuse nerkorvan
nsyemMbIxX MosnmcaxapnaoB 2 %—HOA CONSIHOMA KUC/IOTOA psi°~
TBOpsAeTca 41,7—61,2% opraHMmyeckux BewlecTB Topga. MNrC
3TOM KOJINYECTBO MOHOCaxapuaoB cocTasBsifAeT Tosibko 41 6-1
46,7% OT BellecTB, nepeweawinx B pacTteop. CneayeT otm<l
TUTb, 4TO 18,9—24,1% 0T CyMMbl OpraHM4yecKMx BeELLECTB
rmoposinsara CocTaBsIAlOT YPOHOBbIE KUC/O0ThbI, NpUCcOeANHEH
Hble B MOJIEKyJle KCu/laHa K OCHOBHOM JIMHEMHOIA LUerm
a-CcBA3bl0 B MOsIoXKeHUM 1->2. Mpyn MArKOM ruaposivse 3aTa
cBA3b pBeTca U oT 76,0 go 81,6% YypOHOBbLIX KWUCNOT, COAOEp-
Xawmxca B Topde, nepexoauT B pacTBop. Jlerko nexkap6o-
KCUNNPYACb, YPOHOBAas KWUC/0Ta MNpeBpawaeTca B MeHTo3y-

/° /°
COOH-(CHOH)4 cX —-———*-CH2H-(cHOH)3C\ + CO03
H H
MoHeaAkciora MeHTOR

B Topme nmeloTca v gpyrve rpynrbl oOpraHUYecKnx coeam-
HEHUIA, NpU MACKOM ruaposin3e KOTopbiX o6pasyloTcsa peay-
Lupylowme BellecTBa, Harnpumep 3KCTparvpyemble CMECHIO
CcnUpT — 6eH30/1 6UTyMbl, MpU rMAposIM3e KOTOopbIX 06pa-
3yeTca go 40— 60% PB, no/noBMHY M3 KOTOPbIX COCTaB/IAT
yrnesogpl.

B cocTaB ryMWHOBBLIX BeLLECTB BXOAAT J1erkoruaposivsye-
Mble nosincaxapuibl, KOJSINYECTBO KOTOPbIX cocTassifgeT 9,9—
14,6%. 3a cyeT rYMMHOBbLIX KUC/OT, COAep>KaHne KOTopbIX B
BEPXOBbIX Topax Mas10iA CTENEHN pa3s/1oKeHUsa CcocTaB/seT
10—20%, npu rugponnse obpasyeTtca oT 1 o 3% PB B ne-
pecuyeTe Ha abcosIlOTHO CyxoLa Topd.

A3oTcogepxalwme BewecTBa Topda, npeacTaB/eHHbIe
pas/sINYHbIMK  KJlacCaMW COeAVHEHUIA (HUTpaTamu, ConsaMu
aMMOHMA, aMugocoeAVHEeHUsAMN, 6e/IKOBbIMU  BeLlecTBaMm
M T. 4.), HAX0OATCA BO BCEX IPyrrax opraHMYyeckmx coeau-
HeHVIA. B yacTHocTM, B NywMHUEBOM Topde ¢ obwum cogep-
XXaHnem asoTa 1,5% a3oT pacnpegenseTcsa Mo rpyrnnam co-
eoVHeHVA cnegylowm obpasomMm (B % OT 06LWEero KonunyecT-
Ba) : 6UTYMbI 5,6; NMUrHUH 1 uenawnosa (LennonmrHvH) 133;
rymmHosble BewecTtsa 81,1. B uMcno rymMmHOBBLIX BeLLECTB
BXOAAT KakK FyYMMHOBblIE KWUC/OTbI U UX COMN, TaK N BO3MOX-
Hble KOMMJIEKCbl KUC/OT C NPOTEUHaMMN.

A3oTcogepXalwme BewecTsa NYMMHOBBLIX KUC/IOT C OCHOB-
HbIM KOMIJ/1EKCOM OpraHn4eckux coeguHEHWMIA Topda cesAsa-



j C pasfINYHOMA cTeneHblo MPOYHOCTU. Bonblwaa yacTb aTuX
YeanHeHuth (64— 75%) npencTaBnseT Co60A 04YeHb J1EFKO
C° ponHayemble NPOAYKTbl pacnaga 6e/KoB WM aMUHOKUC-
J0Tbl, HEMPOYHO CBfA3aHHble C T[YMWHOBbLIMU BeLLecTBamMu.
1 Toph Kak Cbipbe A1 BblpawMBaHUSA MUKPOOPraHWU3MoB
6nafaeTt rMpevmyllecTsaMmu repes gpyrumMmm Buamn Cbipbs,
TaK KakK oH COAepXWUT as3oT 1 docdop B JSierkoycBanBaeMoii
MUKpoopraHusmom (OopMe, MO3TOMY pacxofbl Ha BBedeHVe
B COCTaB Cpedbl NMuTaTesibHbIX Cosieii (CEPHOKWUC/ION0 amMmMo-
HUA v cynepdocdaTa) 3HAYNTESIbHO coKpalialTcsa n cebe-
CTOMMOCTL MOSTyHaeMbIX APOXOKEA CHUXKaeTcs.

Cnocobbl 1 ocobeHHOCTU rmaponamsa Topda

MepKoMALUMOHHBIMA cnocob rmaposivsa, Haweawnia LWnpo-
KOe pacnpocTpaHeHne B ruaposin3HoiA MpoMbILLSIEHHOCTU, He-
npurogeH ana Topda. OCHOBHAA MpUYMHa 3TOro0 3akJskya-
eTca B TOM, 4YTO TOp( OKasblBaeT 3HA4YUTesIbHOEe COMpoTUB-
JIEHVEe MPOXOASLLEIA Yepe3 Hero XXMAKoCTU, YTO He Mo3BosisieT
co34aTb HeoO6Xo4MMYK CKOPOCTb nepkonsuun. Hwuskoe co-
AepXkaHve Uensio3bl B Topde He faeT 3aMeTHOro noBbl-
WweHna PB ¢ yBenuyeHVeM Npoaos/IKMUTEeNNIbHOCTU BapKu, a 3a-
Me[J1eHHasi CKOpOoCTb (hunbTpayum npuBoAUT K passioXkKeHuto
obpa3oBaBLUMXCA MOHOcaxapuaos. Oundhy3na caxapos npu
rmaponuvse BHYTPU 4YacTUYeK Topda MpoTeKaeT 04YeHb Me[-
JIEHHO, BC/1eACTBME Yero BapouHbIiA pacTBOP He HacblliaeTcs
caxapamMy 1 He BbIMbIBaeT WX W3 TFUAPOSIN3YEMOLA MaccChl.

Ana rngponunsa Topda MoryT ObITb UCMO/b30BaHbI creay-
toLpe crnocoobbl.

CTauuoHapHbItA cnocob ruagponmsa. OcylwecTB/iIAeTcs pas-
6aB/IEHHbIMU KWUC/10TaMU MpPU MOBbILWEHHOM [AaBJ/IeHUU U Bbl-
COKOMA TemmepaType C OTAe/IEHMEM rupaposiuzaTta oT JINTHU-
Ha BHe rugposivs-annaparta. F'maponams nposoauTCcsa npw cre-
ayoLiem pexunme: rmapomoaysibl 10, KOHUEHTpaumsa
kucnotel 0,3%, pasneHne 0,7—0,9 MTIa, Bpema rmnaposinsa
(Bapkn) 20—30 MuH. 1o OKOHYaHUWN BapKU BCe COLEPXKWU-
Moe ruaposin3-anrapara BblAyBaeTcs B CLeXy, rge ruapo-
nn3aT OTAEeNIAeTcs OT JIUFHUHA, 3aTeM JIUFHUH 0TXXUMaeTcs
Ha npeccax. CBO6G0OAHOCTEKALWUEA N OTXXUMHOMA ruaposinisa-—
Tbl HelATpanM3yloT U MNoABepralT OGMOXMMUYECKOIA Nepepa-

1 rmapomoaysib — OTHOLUEHWE MacCbl IKCTparupyloweii XnakocTu K
acce obpabaTbiBaemoro martepuana.



60TKe. Bbixog PB 24,3% 0T abco/IOTHO CyXOoro BellecTBa
Topda, KoHUeHTpauua PB B rugponusate 2,0—2,4%.

HenpepbIBHbIA rnaposini Topga no metogy M. . ConuHa
OcyuwecTBnsAeTca 0,5%-HoiA cepHoiA Kuc/oToiA npu  160° C*
HayasbHbIMA rngpomoaynb 4,3—4.5. lMporpeBaHne Topga M
CMELUVBaHNEe ero ¢ KUC/0TOA [0/DKHbI 6bITb paBHOMEPHbLIMU.
Topth nopgorpesaeTca Napom, o06pasyloLMMCA Mpu oxnaxae-
HUN TUAPOSIN30BAHHOIO Topda, M noaaeTcsa B annapat Ass
rmaponnsa, rae OH HarpeBaeTCsa [0 TemrepaTypbl peakuuu.
3aTem BBOAUTCA B annapaT pas3baBsieHHas KucnoTa U ocy-
wecTBnaeTca rmaponms Topda. Mpu oxnaxaeHUM nporuna-
posin3oBaHHOro Topa obpasyeTcs nap camomcnapeHus, Ko-
TOpbIA N MCMNOSIb3YyeTCs Ha MNepBolA CTaaun npouecca. Bbixos
PB no aTomy meToay coctaBnsaeT 23,5%.

XMMWYECKMIA cocTaB ruaposm3aToB Topda, MoyYeHHbIX
npu rugponuse 0,5%-HOLA CEPHOIA  KWUC/IOTOIA, Criedytolmnia
(B % ot CB): pegyuupytowme Bewecrtsa 1,26— 1,95 (B Tom
uncne nocne wmHeepcun 1,26—2,01); asoT o6wmia  0,016—
0,038, MuHepasibHbIUA 0,0007—0,0088, opraHuyecknia 0,015—
0,029; 3o0na 0,097—0,191; P205— 0,0023—0,0061; ¢ypdy-
pon — 0,017—0,043.

Mpu rugponunse Topa HernaposinlyembliA 0CTaToK, B CO-
CTaB KOTOPOro BXOOAT HeyrsieBoAHble KOMMOHEHTbI (ryMUHO-
Bble N (PY/IbBOKUC/OTbI, OUTYMbI, BOCKW W JINTHWH), COCTaB-
naet 35—50% oT mMaccbl nepepabaTbiBaemMoro Topga.

Mmaponus Topdha MasibiIM KOSIMYECTBOM KOHLEHTPUPOBaH-
HOIA CEepHOLA KMCN0Tbl. 10 3TOMY CMoco6y MOXHO MOAyYnTb
Bbixog, PB po 36,7%.

mpponus Topdha NpPoBOAUTCA B LLUHEKOBOM IMAposv3-an-—
rnapate, B KOTOpPOM cMecCb Topda C KUC/I0TOM noaBepraeTcs
MHTEHCUBHOMY CXaTUIO N UCTUPAHUIO, COMPOBOXAAIOLWNMU-
CcA noBblWeHVeM TemnepaTypbl Ao 70— 110° C. B Takmx yc-
NI0BUAX 3HAYUTEesIbHas 4acTb nosiMcaxapuaos Topda rmapo-
nusyetca. ToppAHas rumaposiM3doBaHHas Macca, cofepika-
Wwas npoaykKTbl ruaposivsa M peBepcun, CMelmBaeTcsa ¢
BOAOM B COOTHOWeEHUM 1:3-M. JlerkonogBwXHas nysibna
noasepraeTca uUHBepcun npm 120° C m noctynaeT Ha 6apa-
6GaHHbILA BaKyyM-(QUbTp.

KOMGMHMPOBaHHbLIA METOA, rmMaposivsa Topdha KOoHLEeHTpM-
pOBaHHOIA CepHOMA KWUCNOTOM. BepxoBotA Topgh CO CTeneHblo
pasnoxeHma 10% nepBOHa4dYa/lIbHO FMAPOAN3YIOT 0,5 % —+oiia
CEpHOIA KMCMoTo npu rugpomoaysie 10 n paBneHum 0,6 MIMa
B TeyeHne 30 MWH. TmaponusaT reMuuesisIiiono3 oTAeNsoT,
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JI9HOA UeNIONIFHUH BbICYLLUMBAOT, M3MeSibYaloT U CMe—
P Baks ¢ 80% -HO/I CEPHOLA KUC/IOTOMA MNpu rugpomoayse 0,2.
0 lfem MpoBOAAT AOMONHUTE bHBLIA FUAPOSN3 MNpyu Temnepa-
3a 60—65°C, rnaponmsatT UHBEPTUPYIT 10%-HOLA CepHOIA

c4oToih B TeyeHue 3 4 npm 100° C. MMpm nabopaTopHbIX
M'bITaHNAX BbIXod, PB no aTomMy mMeToay MNpakTUYecKn pa-
-  TEeopeTUYECKN BO3MOXHOMY.

B BnvsHMe Ha Mpouecc rmaposinia rugpomoaynsa KuCoTbl B
vanasoHe oT 1:1 0 1:0,1 COOTBETCTBEHHO pe3ysibTUPYIO-
LLeIA KOHUEHTpauMm KUCA0Tbl U COOTHOLIEHUSA TBepaoia u

»UOKoA (ha3 npeacTaBsieHo B Tabn. 19.
Tab6bnnuya 19

' T BogopacT BopuMble ) 3

= g S PB, % oT Macchl z 63
S o s >8
= -y o8 S35 S =
X %o [ 28 :5
2 es 0% ? 0 5¢ g

= P s o) &6 S Lo
> o ® I s°
=% S s wg % a T [
=) ] 3 B = S
z 2 g5, i o 55y 8,
a SE =S~ ¥ 8 g s
35 73 S5t b 58 555 235
cF g3 8&: 10 §5 cak 2R
0,1 21,4 1:0,47 16,4 25,3 8,3 14,2
0,15 28,0 1:0,53 16,1 15,0 8,1 13,9
0,2 33,3 1:0,60 15,8 24,6 8,0 13,7
0.3 40,9 1:0,73 15,6 24,6 7,6 13,0
0,6 52,9 1:1,13 15,8 25,3 7,1 12,3
1,0 60,0 1:1,67 15,8 27,4 3,8 7,8

Kak BUAHO 13 Tabnuupl, npy ruaposnse Topda rnapomo-
Oyrb KUCNOTbl Ha o6pa3oBaHMe BoAopacTBOpMMbIX PB npak-
TUHECKN He BIIMSET.

XNUMUYECKNIA cOCTaB rvaposin3aToB Topda Masioid cTeneHu
pas3fiokKeHnsl, MoJSIyYEHHbIX MPU FMAPOSIN3e KOHLLEHTPUPOBaH-
HOLACEPHOMA KMCM0TOA, cneayroumia (B8 %):

OpraHunyeckune BelecTBa 6,0—9,4
~?a 0,03—0,96
B obwue 3,6—5,54
MoHocaxapubl 1,7—3.,9
c,,® ToM uuncne B % K OpraHM4yecKMMm BeLllecTBam 28,0—45,4
K? MuPYemble BelecTBa 0,18—0,42
A N o/igHble BeltecTBa 2,2—3,4
Am] % K as3oTy Topda) 23,6—52,1
aMWHOKUCO0TbI 0,01—0,03
flerviJ°M W1Cre B % K opraHM4Yeckum BellecTBam - 0,14—0,36

ne opraHuyeckue BellecTBa 0,07—0,11
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MpopaonXsHve

B TOM uucre B % K OpraHM4YecKMM BelLecTBam
HeneTyuune opraHM4eckue KUCNOTbI

B TOM uuc/ie B % K OpraHM4YecKMM BeLLECTBaM
Xeneso

HenpepbIBHbIA cnocob ruaponmnia pa3baB/iIeHHOA CepHolA
KUC/0TOM C MPUMEHEHVEM peakTopa WAeasSIbHOr0 BbITecHe
HMA. 3TOT cnocob paspa6oTaH Bo BHUUNrmnaponus. OH sB-
N8eTca MepcneKTUBHbIM U 3ac/1y)KMBaeT HambosbLIero BHU-
MaHus.

Mo atomy cnocoby (puc. 57) BEPXOBOLA Masiopas/ioKNB—

Puc. 57. Cxema HenpepbIBHOrO ruaposinsa Topda € NMpUMeEHeHMEM peak-
TOpa naeasibHOro BblTECHEHUA!:
1— cmecuTenb; 2 — Hacoc; 3 — cmecnTenb (A4NS BBOAA B MNy/IbMY KWUCAOThbI);, 4—

nojorpesaTenb; 5— peakTop; 6— perynsaTop Bblgauud ruaponusata; [ — ucnapu-
Tenb; 8 — c60pHUK rugponunsara.

wmniAca Topd /10604 BIAXKHOCTU MyTEM CMELIMBaHUSA ¢ BOOPLA
(rugpomoaynb 8— 10) npeBpalliaeTcs B nysbrny. Hacocom 2
nysbna nogaeTcs B CMeECUTESIb MHXEKTOpHoro Tuna 3, rge
CMeLINBaeTCcad C KOHLEHTPUPOBAHHOM CEpHOIA KUC/OTOA D
co3gaHusa B pactBope 0,5—0,7% —-HOA KUCNOTbI. 3aTEM nynb-
na npoxoauT rMnogorpesaTesib MHXEKTOPHOro Tuna 4, Harpe-
BasAcb A0 TemnepaTypbl peakuymm (160— 170° C), N noctyna-
eT B TpybuaTbIli peakTop 5 naeasibHOro BbITECHEHUA. B pe’
aKTope nysibna HaxogunTcsa B  TedyeHue BpeEMEHS,
HeobXxo4MMOro A7 MNoJTyYeHUs MaKCUMaslbHOro Bbixoda PLL,
Mocne aToro yepes perynATop Bblgayn 6 Mynbna noctynaeT
B UcnapuTenb, rae oTAeNATCA napbl CAMOUCMAPEHNSA U TeM-
nepartypa cHwxkaetca go 100— 102° C. fdanee nynbna wieT
Ha oTAesieHVe ocajkKa.



TexHoslornyeckasi cxema roslydeHUsi 6GesiKoBbIX
rnpenapaToB Mpu Ky/1bTUBUPOBaHUY
MWKPOOPraHU3MoB Ha ruaposinzatax Topga

Ha P1IG-58 npenacrtaBsieHa TeXHOs/I0rMyeckass cxema nosiy-
HHA 6es1IkoBbIX MpenapaToB MpY KyJ/IbTUBMPOBAHUM MUKPO-—
YeraHM3MoB Ha rmgponmsartax Topoda. M3 uexa rngponnsa
°P ¢ha rmpponusaTt nogaeTcs B OTCTOMAHMKKM 27. PacTBop moc-
eoTcTamBaHus MOCTyMnaeT B c60pHUMK 26, a wniam — B cbop-

Puc. 58. TexHonorn4yeckas cxema nosnyyeHusa 6€e/KoBbIX npenapaTtoB npu
KyNnbTUBUPOBaHNA MUWKPOOPraHM3MoB Ha TOp(*)HHbIX rmnaponnsatax:

1— annapaTbl A1 TMPUTOTOB/IEHUS MUTaTeslbHbIX CcoMeld; 2 — cGOpHMK pacTBopa
nuTaTesibHbIX conetd; 3, 15, 23 — Hacocbl, 4 — MJIaCTUHYaTbIA Tensio06MeHHUK; 5 —
cmecuTenb; 6 — 6aK ANS aMMUavyHoOA BoAbl; 7, 16 — nnasmonusatopbl; 8, 9 — ce-
napaTopbl COOTBETCTBEHHO MepBOMA WM BTOPOLA MpOMbIBKM Apoxokeli; 10— kopnyca
BbIMapHOLA yCTaHOBKMW; 11 — TonoyHas ycTaHoBKa; 12 — pacnbl/iMTesibHasA CyLIW/Ka;
13— 6yHKep TrOTOBbIX ApOXOKeid; 14 — CO0PHUK KOHLEHTPUPOBAaHHbIX  APOXOKEIA;
"' — COOPHMK MPOMbITBIX [APOXXKeA; 18 — cOOPHUK APOXXKeld, o060pynoBaHHbIM
MeWwasikoA; 19 — AByXCTyneHuaTbli  (oTaTop; 20 — ApOXKepacTU/IbHbIVI  anna-
paT; 21 — TpexcTyneHuaTbliA BakyyM-annapaT (ox/1aauTenb); 22 — C60pPHUK KOH-
feHcaTa, cogepxauiero ¢ypdypon; 24 — c60pHUK OYMLLEHHOrO0 KOHAeHcaTa; 25—
°PHUK wWama; 26 — OTCTOMHMK HelATpanusaTa; 21 — HelATpanusaTop.

HVK C Mewasnikoin 24, n3 KoToporo Hacocamm 25 oH nepunogu-
YecKM OTKauduBaeTcAa Ha o06e3BoxmBaHue. N3 cbopHmka 26
HacocoM 23 ruaposin3at HenpepbiBHO MNofaeTcs B TPEXCTY-
MeHUaTbIi BakyyM-anmnapaTt, e ero TemnepaTypa CHUXa-
vica ¢ 60— 65 go 25— 30° C. Mpwun oxnaxgeHun rugposmnsarta

napamMmy camomcnapeHus 4acTUYHO OTroHsAeTcs Qypdypon.

3 BaKyyM-anmnapaTa rmaposiviat yepes3 MacTUHYaTbINA Ten-
—°°6MEHHUK N CMecUTesIbHbI annapaT HenpepbiBHO MogaeT-
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CA B rOJI0BHble ApoX»>KepacTusbHble annapatbl 20. B cm3
cUTesbHBIA annapaT 04HOBPEMEHHO MoAalTcsa Boga A1a ns
6aBneHna ruaponusaTta Ao cogepxaHus PB 16— 18/ 3
pacTBop, cogepxawnia gochop n KA. B gpoxokepacTui 4
Hble annapaTbl MOCTYNalwT TakKXe TOoceBHOA MaTepud
(B MycKoBOMA MOMEHT WM B Mpouecce Ky/bTUBUPOBaAHUAN
aBToONM3aT APOXOKEM U3 anmnapaTa 7 U B c/ly4dae Heobxoam
MOCTVM — aMmMuadHasa Boga. W3 TrosoBHbIX annapaTtos 20
LpOX)KeBas CyCMeH3usi caMOTEeKOM MocTynaeT B XBOCTOBOLA
annapaT, rge 3aBepwlaeTca Mpouecc BblpalimMBaHus apo”.
xelh. OTcloga ApoxkKeBass CYCMeH3uMsi CaMOTEKOM MocTyraB
eT B [ABYXCTyneH4aTbIlA ¢ioTaTtop 19, M3 KOTOPOro mnowe-
LpoXOKeBas OpakkKa rMepekaymBaeTcs B CUCTEMY OYMCTHBIX
COOPY>XEHUI, a [poXKeBas CycrieH3us, pasbaBsieHHas Bo-
OO OT BTOPOLA MPOMBIBKM W YMCTOMA XOJIOOHOIA BOAOM, Haco-
COM rMoJaeTcsl B cenapaTopbl 8 MepBoiA MPOMbIBKU. lMpoMblIB-
Has Boga nopaeTcsa Ha |l cTyneHb ioTaTopa, a ApoxokeBas
cycneHsus, cogepxawasd B 1 /1 0Kos10 400 r B/I@XKHbIX npec-
COBaHHbIX APOXOKeM, HanpaBfisieTca B COOPHUMK C Mewwas-
KoiA 18. 34ecb OPOXXKU pa3baB/IATCA YMCTOLA  XosloaHOIA
BOAOIA, MOC/1€ Yero rnepekavynBalTcs B cenapaTopbl 9 BTopoiid
npombIBKW. M3 nocregHnX Boga MocTymnaeT B LEHTPa/IbHbINA
cocyn, ¢sioTaTtopa, a ApoXXeBas CyCcneH3us, cofepxallas
B 121 okosio 600 r npeccoBaHHbIX [AOpOX>Kebi, — B c6op-
HUK 17. MNpomMbITble APOXOKW HEenpepbiBHO MOAAlTCA uepes
naasmonusatop 16 Ha BbiNapHy ycTaHoBKy 10, rae oHu
ynapmBawTca Mo BakyyMoOM B ABYX Moc/efoBaTeslbHO co-
eIMHEHHBbIX Koprycax A0 cofepXaHuns abCo/IoTHO Cyxux
ApoXOoKeln oKoso 25%. 3 BTOpPOro Kopnyca ApOoX>KM MocTy-
natoT B C60pHUK 14, a 3aTem Hacocom 15 HenpepbIBHO Moja-
I0TCA Yepes3 pacnpefenuTesibHbIA OUCK B KOPMYC CYLUMIKN 12
Cioga e noctynaeT v BO34yX, HarpeTblia go 280—300°C B
TOMOYHOM arperate 11, B KOTOPOM CXWUraeTcs dpesepHblii
Top. OceBLIME B CYLUUSIBHOM KOPMYCE W LUKIIOHE APOXXKMN
A4elAKOBbIM BbITpyXXaTesieM nogatoTca B 6yHkep 13. Cyxve
OPOXOKU (hacyloT B OyMaKHble MELIKW W HanpasB/iswT Mo-
TpebuTenam.

Mpn kKynbTuBMpoBaHMU Apoxokeld Candida tropicalis Bk
xo4 Apoxokeia coctaBniseT 50,0—65,5% oT PB, coaepxans
6enka — 38—47,2%- KopMmoBble [pPOX>KW, BblpalleHHble HA
TophsaHbIX cybcTpaTax, npesocxogAaT (ocobeHHo no cOM '
XXAHUIO aMWHOKWUC/IOT) APOXOKWU, MOSTYYEeHHbIE Ha ppesecHo
cbipbe: cogepXaHue 6ersika B HuUX pocturaet 46—50%, J1°
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B—5,2—5,6, 3016l 5,8—7,9%. CogepxaHue amuHo-
AcToT (BT Ha 100 r 6enka) cnefytoulee:

7,5 WsonehynH 7,5
NN3nH 07 NehyunH 7.9
Metl ALl 9,8 ®eHunanaHuH 4.2
APIvIVH 2,8 AcnaparvHoBas Kucnota 10,0
ﬂﬁ@onuﬁ 5,5 [nwoTamuHoBass Kucnorta 14,0

Banux

2 KynbTUBUWPOBAHWE MUKPOOPITrAHN3MOB HA
NPOAYKTAX WENOYHOIO PACWENNEHNA APEBECWHDI

MeToa NPOMBILLNEHHOTO Mofy4veHUs 6GenKoBbIX npenapa-
TOB MPW BblpalLBaHUM MUKPOOPTraHM3MOB Ha FMAponm3aTax
LpeBecHbl UMEeT HEKOTOpble HeJocTaTKM: 4acTb obpasyto-
LMXCA MOHOCaxapuoB B npouecce rmaponnsa Cbipbs MoA-
Bepraetcs pacnajy c obpasoBaHWeM MNPOAYKTOB, He ycBaw-
BaeMblX MWKPOOPraHM3Mamu; JWUFHUH MpeBpaliaeTcs B
VHEPTHbIE NOAUMep; 418 annapaTypHOro ogopMmaeHUs Mnpo-
Lecca rmaponmsa TpebyeTca 60MbLIOE KOMMYECTBO AOPOro-
CTOALLMX M AePULUTHBIX KUCIOTOYMOPHbIX MaTepuanos. Bce
3T0 NPMBENO K MOUCKY HOBbIX, 60nee 3PPeKTUBHLIX METOLOB
pacliennieHns ApeBecUMHbl C MoaydyeHWeMm cy6CTpaToB, Mpu-
rofHbIX 415 BblpALLMBaHUA KOPMOBbIX APOXOKEN.

OfHUM M3 BO3MOXHbIX MyTeW pelleHus 37Ol 3ajayn Mo-
XeT 6bITb LLUEeNOYHOe paclienneHne cogepxaluxca B fpe-
BECMHE MOSMcaxapuioB Mpy MOBbILWEHHbIX TemnepaTypax.
Ona aToli peakuuMn XapakTepHO MocfefoBaTeNbHOe OTLien-
NeHVe KOHLEBbIX peayuupyrolmx 3BeHbeB C 06pa3oBaHUEM
onpefeneHHbIX TUMOB CaxapWHOBBLIX KUCAOT U APYrux npo-
OykToB pacnaga. lMpu BbICOKMX TeMmepaTypax BO3MOXHO W
npsAmMoe, TMAPOSIMTUYECKOE paclienneHne rMMKO3UAHbIX CBA-
3el. JINTHUH B YCNOBMAX LWeNoYHol 06paboTKM mouTn non-
HOCTbIO MEPexoMT B pacTBOp, pacnafascb YaCTUYHO A0 MO-
HOMepOoB. OMbITbl NO LE0YHOMY paclienseHnto OCUMHOBOA
[pesecuHbl, NPOBOAMMbBIE Y HAC B CTpaHe B NoC/nefHee fecs-
Tunetve LapkoBbiM 1 CNAOHAEBLIM, MOKa3ann BO3MOXHOCTb
PaKTU4YecKn NONHOI ee AeCTpPyKuuUW ¢ o6pa3oBaHWeEM COX-
OV CMecy MPOAYKTOB, COCTOALLEN U3 OPraHMyeckmx KUcnoT,
apbOHWbHBIX COefVHEeHWA, (EHONMOB, HeWlTpanbHbIX Be-
LLECTB W YTNEeKUCOThI.

LUeH 1 OAHOCTYMeHYaTOM MNpoLecce, UCMNOMb3YS LWenoYb KOH-
BosY aflvein 4%, npu rugpomogyne 10, Temnepatype 200° C
MOXHO YBe/NMYeHWe KOAU4YecTBa pacLUenseHHoN [fpese-
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cunbl ¢ 69,2 go 85,4% npu HEKOTOPOM YBE/NIMYEHUWN BpemeH*-
06paboTku. Mpu ABYXCTyneH4aToOM crnocobe 06paboTKu K
NNYeCTBO pacliensieHHOl [peBeCUMHbl yBenuumeaetrca
95%, KO/MMYeCcTBO ycBamBaeMbIX MPOAYKTOB (KWMCNOT U Kan®
H6OHWUNbHBIX COEANHEHNA) cocTaBnsAeT 61,7%- dD

[ByxcTyneHuaTblii cnocob6 06paboTKM XxapakTepusyeTe
cnefyloWUMy napaMmeTpamu:

| cTyneHb n CTyresb
KoHueHTpauua wenoun, % 1 4,0
rugpomoaynb 12) ’
TemnepaTtypa, °C 200 200
MpoaoMKNTENbHOCTL 06paboTKM, Y 5

JINTHWH OCWMHOBOI ApPeBECUMHbI PacTBOPSANCHA 3HAYMTEIbHO
nerye, 4yeMm NIMTHWH APYTrUX MNopoj ApeBecuHbl. lpouecc fge-
CTPYKLMMN LpeBeCUHbl Gepesbl, COCHbI U enn MPU LUEIOYHON
[ABYXCTyneH4YaToOn 06paboTKe 3TUX MOPOS XapaKTepusyeTcs
[LaHHbIMUW, NpUBefeHHbIMU B Tabn. 20.

Tabnuya 20

CopgepxaHue npogykToB (B %) npu ABYXCTY-
neHyaToli WenoyHoii o6paboTke ApeBECUHbI

Mokasatenu

6epesbl COCHbI enu
PacTBOpeHO ApeBecUHbI 95,8 98,1 94,2
Konnoungbl 8,4 23,4 23,0
OpraHnyeckne KUCNOThI 67,1 62,5 64,3
Kap60oHWNbHbIE COeAUHEHNA 9,9 7.1 5,4
HeliTpanbHble BelwecTBa 2,0 2,5 2,1
DeHoNbI 2,3 2,4 1,8

Takum 06pa3oMm, C MOMOLLbI LLEMAOYHOrO pacLlyensieHus
MOXHO nepepabaTbiBaTb BCE OCHOBHble APEBECHbIE MOPOAbI,
0fHAKO HambONbLIEro PacTBOPEHUS MOXHO AOCTWUYL MpU pa-
60Te C COCHOBOW LpeBeCUHON.

LLlenokn, monyyeHHble ABYXCTYNEHYaTOM LWeEN0YHOW 0b6pa-
60TKO ApeBecuHbl, MNOCAe OYUCTKM 31eKTpPoAMann3om 0
(hMNbTPOBAHNA WUCMOMb30BANNCL AN GUOXMMUYECKONA Mepe-
paboTkn. OcobeHHOCTL MepepaboTKM MPOAYKTOB uwjenouHoro
pacwenneHns LpPeBeCUHbl CBfA3aHa C COAepPXaHWem B HUX
60MbLIOTr0 KOMMYecTBa KWUCAOTL YTUAU3UPYEMBIX ApOXKK3'
MW B Ka4eCTBe OCHOBHOr0 WCTOYHMKA yrnepoja:

1 CumTaeTca, 4TO ONTUManbHas KOHUEHTpauus KWC/OT B pacTBOp
ONS BblpaliMBaHUA KOPMOBbIX JPOXXel fo/kHa 6biTb 0,3—0,4%. |
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y CofepxaHue
RucnoTsl B Ujenoke, %

froM ‘wcne:
7 ypaBblwas 5,8
yKcycHas
CMoNsiHblE N XWUPHbIE 2,6
OKCUKNCNOTbI
a TOM uyucne:
rnnKoneBsas, MosiovHasi, oKcumacnsHas 1A0
HengeHTUdULMpoBaHHas 6,8
rnnuepuHoBas 1,2
AVOKCUMacnsiHas
HeMaeHTUNLMpoOBaHHas
A6104YHan 2.4
BUHHas 0,67
Yrnekucnota 6

Puc. 59. TexHonorunyeckas
CxemMa nony4dyeHus 6e1KOBbIX
npenapaTtoB npu KynbTUBUPO-
BaHW MWKPOOPraHMU3MOB Ha
npogykrtax uwieso4yHoro pac-
enneHna  ApeBecUHbl:
| —TpaHcnopTep; 2 — 6yHKep; 3—
pOTaLMOHHbIA NuTaTenb; 4 — Ba-
pOYHbI  annapaT HenpepbIBHOIO
peiictema; 5 —wucnaputenn; 6 —
TENN006MeHHUKN ncnapuTtenei;
7—dunbTp; 8 — TeNN00OMEHHUK;
9—BaKyyM-oxnagutenbHas ycra-
HoBka; 10 —c6opHuk; 11 —ycTa-
HOBKa  3/leKTpoAmnanunsa; 12—
COOPHWUK HEeRTpann3oBaHHOrO TUA-
ponwusaTa; 13 — punbTp; 14 —
0XOKepacTUbHbINA annapar;
—cenaparop; 16— cywmunka.

TexHOM0rMYeckas cxema rMofiydeHust GeNKOBLIX Npenapa-
T°B npu KYNbTUBMPOBAHUM MWKPOOPFraHW3MOB Ha MpOAyKTax
LLlenouHoro  paclienfieHus ApeBecWHbl NpeAcTaBieHa Ha
Puc. 59. Tak KakK [peBecrHa pacTBOpPsieTCs B LUeNoYM Npak-
TWYECKM MOMIHOCTbIO, B OCHOBY [aHHOW TEXHONOTrMYECKOl
CxeMbl MOJIOXEH HEMPEPbIBHbLIA CNoco6 LenoYyHol AecTpykK-
um OpesecuHbl. OCHOBHbIM 3/1EMEHTOM [AAaHHOW CXEMbl SB-
nsieTCs  BapOYHbIA  anmnapat HENpepbIBHOrO [feicTBus 4.

3Tor annapaT MOCTYMaeT Kak CBEXEE Cbipbe (Liena, onus-
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KW), TaKk W 4acTb [peBeCcWHbl, OCTaBLlasca HepacTBOpeHB!'
nocne rugponnsa. Qi

Konnyectso HeobBXOAMMbIX MUTATENIbHbIX BELLECTB
CYMTBLIBAETCA HA 1 KI yCBaMBaeMblX BeLECTB W COCTaB/o
(B kr): k.Hpo.—0,04; MgS04- 0,03; KC1- 0,075.
BbipawuBaHum apoxxkeir Candida tropicalis Cacb-1 Ha mmo!
QYKTax LWenoyHoro paclenneHns ApeBeCcuMHbl KONUYecTB
NnocesBHOro martepuana cocrtasngaet 50% oT maccbl kucnoT!
Kap6OHWbHBIX COeAMHEHWI (BNAXHOCTb [APOXOKER 75%)
Bbixog 6uomaccbl B 3TOM C/ly4Yae 3HAUYUTENbHO Bbllle, YeMm
npu KUCMOTHOM rugponuse. lonyyeHHble apoxoku WNVEHIT
6enblii UBeT, B HUX cogepxmnTtcs 49,7—51,1% 6enka.

B 1abn. 21 npusefeHbl faHHbIe MO BbipawmeaHuio [APOX-
xeli Candida tropicalis Csicb-1 Ha MNpoAyKTax LIENOYHOro
paclienneHuns LpeBecUHbl pasiuyHbIX Mopos.

Tabnuua 2L
Boixop Apoxokedt (8 %) no CogepxaHue B Gpaxke, %
OTHOLLIEHUIO
Mopoga Apese-
cuHel K KUCNOTaM W Kap
© K gpese- KapGOHNbHLIX
BOHU/bHBIM coegn- Kuncnot M
HEHNAM CUHe coegnHeHUn
Bepesa 50,4 36,9 0,05
CocHa 47,6 31,5 0,06 0,03
Enb 47,0 31,0 0,05 —

§ 3. KYTbTUBUPOBAHWE MNKPOOPITAHM3MOB HA
HErMAPONN3OBAHHOM MO/IMCAXAPNAHOM CbIPbE

B nocnegHue rogpl Hapsfy C pasBUTMEM Npou3BOACTBA
6eNKOoBbIX NpenapaToB Ha rMApPoOAM3aTax PacTUTENbHbIX oT-
X040B paccMaTpuBalTCA Cnocobbl BbipalMBaHWUA MUKPOOP-
raHW3MOB HEMNoOCPeACTBEHHO Ha LEe1030Co4epKalleM
cbipbe. Icnonb3oBaHWe OTXOLOB /IECHOTO W CefIbCKOr0 X03sit-
CcTBa (APEBECHbIX OMWMOK, CTPYXeK, BbDKMUMOK, caxapHoii
CBEK/bl W TPOCTHUKA, CONOMbI W LUEAYXMW, X/J0NYaTHUKA W
NOACONHeYHWKa, cTebeil 1 MOYaTKOB KyKypy3bl U T. 4.) 6e3
npefBapuTENbHOrO0 LOPOrOCTOALWEr0 KWUCNOTHOMO ruaponusa
MO3BO/IUT 3HAYUTENIbHO COKPATUTb CEOECTOMMOCTb NPOU3BOA-
cTBa 6e/IKOBbIX MpenapaTos.

HekoTopble MMKPOOPraHM3Mbl CNOCOOHbLI ycBamMBaTh MOAA
caxapufbl ¥ akTMBHO Hakannusatb 6uomaccy. Hanmuue Ta*
KUX MWKPOOPTraHM3MOB 3HAYMUTENbHO PaCLUIMPAET WUCTOUHUK»
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eNNIN030CO/AePXalLero Cbipbs A8 MPOU3BOACTBA KOPMO-
BbIX 6MOMAcC MUKPOOPraHW3MOB, BK/KOUas, HanmpuMmep, CTOY-
Hble BOAbI GYMaXKHbIX MPOM3BO/ACTB, XMBOTHblE IKCKPEMEH-
Tbl MPOMbIBHbIE BOAbl KapTogesnenepepabaTbiBalolNX 3a-
BOAOB, ropoackue CTO4YHble BOAbl W AP., TUAPO/IN3 KOTOPbIX
3KOHOMMUYecKn HELENecoobpaseH.

XapaKTepucTnKa Cbipbs 1 cnocolbl ero
NOATOTOBKMU

PacTUTenbHble 0TX0Abl. [Nd /y4yllero ycBauBaHWUs MUK-
poopraHu3mMammn  LIeN01030COAEPXKALLEro  pacTUTENbHOMO
Cbipbi PEKOMEHAYETCS NpefBapuUTeNbHas MATKas 06pa6oT-

\7>kungkas
, > __ \(ppaku,us
— LircTouHbixBot
TT' HanepepalT-
\HeopraHuqec-
Ikenpavern  VHefreso o

Puc. 60. Cxema npefBapuTeNnibHOM 06paboTKU FOPOACKMUX OTXOA0B:

1—npuemHbIit 6yHKep; 2 — rpy6blii usmenbuntens; 3 — 6apabaHHoe cuTo; 4 — mar-
HUTHBbIA cenapatop; 5-— TOHKUIA u3MenbuyuTenb; 6 — BO3AYWHbLIA cenapaTtop; 7—
LUMKIOH ANSA BO3AyXa; 8 — OTCTOWHMUK.

Ka ero 4%-Hoim pactsopom NaOH npu Temnepatype 100° C
B TeyeHue 15 MUH. B 3TWX YyCNOBUAX YCBAMBAEeMOCTb Lensio-
N103bl noBbiwaetcsd go 70—75%.

Xopowwid apgekT gocTuraeTcs nNpu npeaBapuTesibHOR 06-
paboTKe cbipba Nof u3bbITOUHbIM fAaBneHuem (0,1 MMa) B
npucyTtcteum 1 H. pacteopa NaOH.

Fopogckme oTxogbl. Cxema npegBapuTenbHOn 06paboTKu
rOpoACKMX OTX040B npepacTaBneHa Ha puc. 60. OHa BKOYa-
€T ABYXCTaAUNHbIA npouecc M3mMenbyeHnUs oTxofos. Ha nep-
BOW CTaguMW M3MeNbyYeHUe OCYLLeCTBAAETCA 40 HOMWUHANbHbIX
Pasmepos 4yactmuy— 10—15 cm. [lanee oTxofbl Mponycka-
erca 4yepe3 6apabaHHOe cUTO, rhe yaanaTcA TOHKWe Heop-
raHu4eckme npuMecu K cTekno. MeTannmueckue npUMeCH
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yfanawTcd ¢ NOMOLLbIO MarHMTHOro cenapartopa. Ha BTO
pOii CTaguu OTXOAbl W3MENbYarTCA [0 pPa3MepoB HacTuu
4—6 cM. [lanee MOTOK CbipbA MPOXOAWUT Yepe3 BO3AYLUHBINA
cemapaTtop Anf ypaneHus ¢pakuymy rasobblX 0Txofos. [lo-
OBUXHaA (pakuma nepefaetcs B TaHK-OTCTOWHWK, Kyja ciu-
BAlOTCA U Cbipble CTOYHbIE BOAbl. [1oCne Takoi MexaHM4YecKoi
MOAroTOBKW TOPOACKME OTXOfbl MOABepratTcAa npefsapu-

Puc. 61. TexHonorn4yeckass cxema nosyyeHus 6enKOBbIX MpenapaTosB npu
Ky/IbTUBUPOBAHUN MUKPOOPraHM3MOB Ha >XUBOTHbIX 3KCKPeMeHTax:

| — xneB; 2—cCMbIBHble KaHa/bl; 3 — Kamepa OYNCTKM BO3fyXa; 4 — COOPHUMK CTO-
KOB; 5—annapaT MnpejBapuTeNbHON 06pabOTKM CTOKOB; 6 — APOXOKEPACTUbHbIN
annapar.

TeNbHON 6Guoxummnyeckoin obpaboTke, MOJOOGHOA TOW, KOTO-
pas PEeKOMeHAyeTCcsi AN >XXMBOTHbIX 3KCKPEMEHTOB.
OTX04bl XXMBOTHOBOACTBA, 3KCKPEMEHTbI XXUBOTHbIX. XKun-
BOTHbIE 3KCKPEMEHTbI, HanmpuMep HaBO3 CBUHEW, KPYMHOro
poratoro ckoTa, C XWBOTHOBOAYeCKUX pepm 1 (puc. 61) no
MHOXECTBY CMbIBHbIX KaHa/foOB CO6GMPAlOTCA B 3akpbiThiii
COOPHMWK, Pacno/iOXXEHHbI BHE MOMELLEHUS, TAE copepxaT-
CS XXMBOTHble. Tyfa e C/MMBaKTCA BOAbl MOC/E opoweHus
BbIENAEeMOro M3 xjeBa BO3Ayxa. W3 COOPHUKA 4 npombis-
Hble BOAbl C 3KCKPEMEHTaMW HAacoCOM MepeKayMBalOTCa B
annapat gna 6uMoxmMuyeckoih ob6paboTKu 5. ITOT annapat
CHabXXeH MeXaHW4YecKOW MeLWankKoih C BEPXHUM anekTpuue-
CKMM npusogom. [py NOCTOAHHOM MepeMellMBaHUM U Npu-
TOKe CBEXEro BO3jyxa B COAEPXMMOM COCY[a passusatoTcs
aspobHble 6aKTepuu, OKUCNAKOLWMe BpefHble ANA pa3sutus
MUKPOOPraHM3mMOB — MPOAYLEHTOB  6efika — KOMMOHEHTHI

206



nsoTHex IKCKPEMEHTOB. Bbnarogapsa Ttennousonauum an-
* arta Tenno, BbIAeNSEMOe MpU PasBUTUM MUKPOOPraHus-

b He TepseTca. Temnepatypa B annapaTe MogHMMaeTcs
M° gg__70° C, mpu KOTOpOM MPOMUCXOAMT YacTuyHas rubenb
AaTorenHslx MWUKPOOPraHW3MoB. [MOATOTOBfIEHHOE CbIpbe ne-
pefaetcs B APOX>KepacTW/bHbIe annapatsl 6.

MWUKpoopraHuaMbl — NpPoAyLeHTbI 6enKa

MuKpoopraHmambl — NpoAyLeHTbl 6efika, ycBamBatoLine B
KayeCcTBe MCTOYHMKA MUTAHUA W IHEPTMMW LENN03y u remu-
LeNtoN03bl, AOMKHbI 06n1afaTb aKTUBHLIM KOMIMIEKCOM Len-
NIONIONUTUYECKUX W TEMULLENNONa3HbIX (epmeHToB. Cpeau
BO3MOXHbIX MPOAYLEHTOB 6enka Ha Lenntna1030coiepikallem
Cbipbe MMelTCA NpefacTaBUTeNn Kak rpubos, Tak U 6akTe-
puiA, ocobeHHo 6akTepumn pogos Cellulomonas, Alcaligenes.
Hanpumep, 6aktepun Cellulomonas cartaluticum, accumu-
AUpYs Uennno3y CTOYHbIX BOA OYMaXHbIX MPOM3BOACTB,
HakannMBalT 06ubHYH 6uomaccy. Mpu 3TOM BbIXO4 6uMO-
MacCbl Ha Hernaposn30BaHHON LeNno3e UK Lennnose,
06paboTaHHON B MATKMX YC/IOBUSX LUENOYbHD, 3HAUYUTENLHO
BbllLie, YEM Ha caxapcojepxalimx pacTBopax.

Cpeaun APOXOKER BCTpevaeTcs OYeHb Mano BMAOB, CMOCO6-
HbIX YTUAW3MPOBATb HErWApPONM30BaHHbIE MOAMCAXapUfbl,
Hanpumep Apoxoku Trichosporon cutaneum u Tr. pullu-
lans, BblgeNeHHbIE C TUCTLEB 1 CTeONEN peBeHs.

[na noBblleHUs BbIXOfa W YNydylleHUs KavecTBa 6enko-
BblX NpernapaToB PeKOMeHAyeTCs COBMECTHOe KyNbTUBUPO-
BaHVWe HECKONbKMX MWKPOOPraHusMoB. [lpumepoMm TaKumx
CMELUaHHbIX KYNbTYp MOXET CNYXWUTb CUMOUOTMYECKOE Bbl-
pawmsaHune Cellulomonas u Alcaligenes faecalis.

B npouecce pocta 6akTtepuii poga Cellulomonas B Kynb-
TYPanbHOW XMAKOCTW HAKanaMBAaeTCA 3HauMTeNbHOE KOu-
YecTBO Lennobmosbl, KoTopas, NO-BUAMMOMY, WHrMbupyet
CWUHTE3 LeNntonasbl U NPenaTCcTBYeT HaKonjeHWto Guomacchl.
baktepun Alcaligenes faecalis, accumunupys uenno6uosy,
MO3BONAKT MOBLICUTL BbIXOL Guomaccel B 3 pasa. BwmecTo
6akTepuii Alcaligenes faecalis moryt 6bITb MCMONb30BaHbI
Opoxokn, Hanpumep Candida guilliermondii, Tr. cutaneum.

[pyrum npumepom CMeLllaHHOW KynbTypbl ABAAETCA COB-
MEeCTHOe BblpalMBaHWe Ha MNOAMCAaxXapUAHOM Cblpbe APOX-
xein Candida utilis n Endomycopsis fibuliger. KynbTypa
tndoinycopsis fibuliger, o6nagas KOMMIEKCOM TULPOSTHTM-
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4YeCKMX (HhepMEHTOB, FMAPONM3YeT nofMcaxapuiabl LO MOHO.
caxapuaoB, KOTOpble MOTpPebnalTCcA  ObiCTPOpPACTYLIME»
apoxokamu Candida. KoHeyHas 6uomacca COCTOUT Ha
90—95% un3 gpoxxein Candida u Ha 5—10% — 13 Endo-
mycopsis.

Mpn MCNonb30BaHWM CMeELaHHbIX KYNbTyp OAHA KynbTy,
pa, o6nagas rugponuTUYecKUMn epMEeHTaMM, MOXET UMETb
HU3KYK0 MPOAYKTUBHOCTb, TOFA4a Kak fpyrue cumbuoTude-
CKMe KynbTypbl, aCCUMUANPYSA FOTOBblE MPOAYKTbI TMAPOAN-
3a, JO/MKHblI 06ecneynBaTb BbICOKWIA BbIXO4 GMOMACCHI.

M3BeCTHbI OMbITbl MO WCMOAb30BaHWIO AKTUHOMULIETOB B
KayecTBe NpPoAyLeHTOB 6efika Ha Lenntnose.

Ocoboe MecTo cpegu BO3MOXHbIX MPOAYLEHTOB 6efika Ha
LLeNNIF0N030COAEPXKALLEM Cbipbe 3aHMMAlOT MUKPOCKOMUYe-
CKune rpmbbl. Obnagas BbICOKOW CMNOCOBHOCTbIO K 06pasoBa-
HUIO Lenntnas, remuuenniionas u Apyrux rugponutuyeckmnx
(hepMEHTOB, OHW MOTYT pa3BMBATbCA B €CTECTBEHHbIX YC/O-
BMSAX Ha CaMblX pa3Ho06pasHbIX cybcTpartax.

K akTuBHbIM npogyueHTam 6efnka, pacTywmm Ha nonuca-
Xapugax, MOXHO OoTHecTu rpmbbl pogos Tricholoma, Mor-
chella, Mortierella, Rhizopus, Aspergillus, Penicilliura.

MukpoopraHusmbl Chrisosporium lignorum, Myrotheci-
um verrucaria CnocobHbl CWHTE3MpoBaTb 0eNoK, ycBausas
0TX0Abl NeconepepabaTbiBaOWMX W OYMaXKHbIX Mpoms-
BoAcTB. 'pn6 Sporotrichum pulverulentum cnocobeH ycsau-
BaTb JINTHUH [APEBECUHbI. DTO HampaBAeHWe YyTUnusayum oT-
XOA0B, OYeHb MEpPCMeKTMBHOE B Oyayliem, ewe TO/IbKO Ha-
YMHaeT pa3BMBaTbCH.

TexHOMOrM4Yeckme cxembl NonydveHUst 6ENKOBbIX
npenapaTtoB Mpu Kyl1bTUBWPOBaHWUY
MUKPOOPraHW3MOB Ha HErmaposiM30BaHHOM
nonucaxapujHoMm cbipbe

MepcnekTBeH cnocob MOMyYeHUs KOPMOBOro 6Genka my-
TeM BblpawuBaHua 6akTepuin Cellulomonas Ha BbhXuMMKax
CBEKNMbl WM CaxapHOro TpPOCTHMKaA (6aracchl). Ana nNoBbl-
LeHWA ycBauMBaeMOCTM LENN0/103bl MUKPOOPraHM3MamMu pe-
KOMEHAyeTCA MNpoBOAMTL  MpeABapuTeNbHYH  06paboTky
CbIpbA LLEN0Ybl0, KOTOpPas BbI3blBAET HACTUUYHYIO genonvme-
pusauuio 1 genurHu@ukauuto cybctpata. Cxema npousBoa-
cTBa 6enka u3 uUennono3bl npu KynoTusuposaHum Cellulo-
monas Ha 6aracce npuBefeHa Ha puc. 62,
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g HacTosllee BpeMs B OMbITHbIX YCMOBMAX paspaboTaHa
exHonorns MUKPOOMONOrnyeckok nepepaboTkM OTXOA0B
T eBecuHbl MPU KynbTuBUpoBaHum rpuba Chrisosporium lig-
orum. Mpyu KynbTUMBMPOBAHUM [AHHOrO NpoAyueHTa Ha

-HOli CyCNeH3MM OTXOLOB LeNAno3bl yepes 5—6 cyT
pasnaraetcs OKOMO 65% ULeNn0N03bl, BbIX0O[ Guomacchl Co-

MvmaTestbe  Bogaw/rmpeumk/ra-
Llaracca CHLDCTOa HeCKas X KUOKOCTb

XugkocTs 4/ra nosTOp-

HOO MCTO/E30BaHMS 11

M-
Oy@iMETOHHBIN "
NpogyKT Hewvicronb3oBaHHasA
aracca

Puc. 62. TexHonormyeckass cxema Mony4vyeHUs 6GeNKOBbIX MpenapaTtoB Mnpu
KynbTusmnpoBaHun Cellulomonas Ha 6aracce:

/ —wapoBas MenbHWUA; 2 — BO34YyXOAYBKa; 3 — LuuMKnop; 4 — Becbl aBTOMaTMyec-
Kue; 5— eMKOCTb ANs 06paGOTKM  Lienoyblo; 6 — cemapatop; 7 — TpaHcnopTep;
8—peakTop ANA NPUrOTOBNEHWA NUTaTeNbHOW cpedbl; 9 — cTepunusatop; 10—

TennoobmeHHuk; 11 — depmeHTatop; 12, 13 — cMecuTenu-oTCTOMHUKK; 14 —cy-
Lmnka.

cTaBnseT 60% oT maccbl nNoTpebieHHOro cybecTpaTta.
CyLLecTBYIOT TEXHOMOrMYECKWE JNIMHUM NO nepepaboTke
ByMaxHoOW MaKynatypbl gnd nofyvyeHns oboralieHHbIX 6en-
KOM MUKPOGHbIX Macc. Ana yTuamsauum Lennonosbl dymax-
HbIX 0TX0A0B Mcnonb3yetca rpmbd Myrothecium verrucaria.
°H XOpowo pacTeT Ha npeABapuTeNbHO 06paboTaHHON Ha
LLPOBOI MefibHMLE raseTHoOW 6ymare, akTWBHO noTpebnser
Lienntonosy M HakannusaeT 3Ha4yuUTeNbHOE KO/MYecTBO 6MO-
maccbl. Bbixog 6efika MOBbIWAETCA C YBE/IMYEHUEM KOHLEH-
Tpauun raseTHoll 6ymaru B nuTaTenbHOW cpege. [lonyuvae-
Mbli KOHEYHbIA MPOAYKT — MULEnnin rpnba — nerko oTae-
peTcd  uabTpoBaHMEM M MOXeT  6bITb  YCMELIHO
OTnb30BaH Ha KOPM CKOTY.
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Oco6eHHOCTUN cocTaBa NUTATENIbHON cpeabl

M YCNOBWIA KY/NbTUBMPOBAHUS MWUKPOOPraHWU3MO
Ha LLeNnnion030cofepxaLlem Cbipbe

CocTaB nuTaTeNbHOW cpedbl. Pa3nnyHble UCTOUYHWMKK Uen
N01030COJEPXKaLLero cbipba U Apyrux noavcaxapugos beg
Hbl a30TOM. pun BbipawMBaHUMN MUKPOOPTraHM3MOB Ha TakuX
cybcTpatax Heo6X0AMMO BHOCUTbL AOMOMHUTENIbHOE a30THOe
nuTaHve B BWAE MWHePanbHOrO WM OpPraHWM4YecKoro asoTa

Tak, MCMNOMb30BaHWe B Ka

4yecTBe OCHOBHOTO Yrnepog

COAepXaLlero Cbipbs OTX0O

-3A5 [los  kapToctenenepepaba

TbiBalOLWElN MPOMbILIAEHHO

CTU ANA BblpalnBaHUS rpu

6o pogos  Penicillium,

Rhizopus w»n pap. Tpebyet

BHECEHUS B cpedy ammo-

HUAHOTO MWTaHUS B KO-

yecTtBe 0,05—0,15% B BUge

NH4N O3, a TakXe CMecu

coneii NaNChn (NH)2S04

JlyywimmMn mcTovHnKamm

asoTa npu BblpalyBaHUK

Puc. 63. BAnsiHMe MCTOYHMKOB asoTa bakTepnanbHON  KynbTypbl

Ha pocT Cellulomonas: Cellulomonas Ha oTxogax

1— GucynbGaT ammomns; 2 — GukapGo- ~CaXapHOro TPoCTHMKa (6a-

T o o 'SP, SO raCCE)  ABNAIOTCA GUCYMb-

MOHMA; 6— cynbdar aMMOHUA; 7 — MO- anT n 6|/|Kap6OHaT aMMo-

desnta; 8 — Xnopup Hatpus; 9 —auetat g Camoe HW3KOe HaKor-

neHne 6mnomacchl 3TOW Kysb-

Typbl Habnwpganocs B npu-

CYTCTBMM aueTaTa amMMoHusa (puc. 63). OnTuManbHas KOH-
LueHTpauus asota pasHa 0,3—0,6 r/n.

Bonbwoe BAUAHWE HA POCT MMKPOOPraHMW3MOB W HaKomse-
HMe MMM 6Gefika OKa3blBaeT He TOMbKO OMNpefefieHHbIA YP"
BeHb a30Ta, HO M OMpefeNieHHOe cofepXxaHune docgopa B cpe-
[le: OHO [O0/KHO ObITh B npegenax 0,04—0,08%. HepocTa-
TOK uan n3bbITOK dochopa B cpefe, Kak NPaBUNO, cHuxaeT
BbIX0f 6Guomacchl. CnegyeT, 0f4HAKO, MOMHUTb, 4YTO ONTU-
ManbHOe COOTHOLUEHMEe a30Ta U (ochopa, obecneunsaio LU ee
MaKCMManbHY MNPOLYKTUBHOCTb, WU3MEHSAETCH B 3aBucuMO-
CTW OT BMAa MMWKPOOpraHumsama u TpebyeT akcnepumeHTasb-



r0 YTOUHEHUS B KaX0M KOHKpPeTHOM cny4ae. Hanpuwmep,
n°s Cellulomonas cooTHoweHne N : P, obecneunBatrouiee
Aauydwuidi Bbixog 6uomacchl, nexuT B npegenax oT 0,8

Dpona 60/MblWIKMHCTBA MUKPOCKOMUYECKUX TPUBOB NydLIUMU
UCTOYHUKaMK ocdopa ABNAKOTCA (HOCHOPHOKUCbIE CONMU
kanma. Hanpumep, BHeceHue 0,4% KH2P 04 npusoanT K yBe-
peHUIo Bbixofa 6uomaccbl rpuba Penicillium digitatum

12,4 po 18,0 r/n, a copepxaHue 6enka B 6uomacce BO3-
pactaet ¢ 50,7 fo 58,7%.

MoMMMO WMCTOYHUKOB Yrfiepofa, asoTa M MUHEpPasbHbIX
BELLECTB A4N1A 06ecneyeHMs ONTUMANbHOro pocTa MUKPOOp-
raHW3MOB Ha LEeN/io30CofepXallemM Cbipbe B HEKOTOPbIX
cnyvasXx Heob6X04MMO BHeceHMe B Cpefy BMTaMWHOB M pocC-
TOBbIX BeLlecTB. X0POWNMUN UCTOYHUKAMU BUOCTUMYNIATOPOB
pocTa M aMUHOKUCOT AN 6MOCMHTE3a K/IETOK MUKPOCKOMU-
YecKMX rpnboB ABNAKOTCA KYKYPY3HbIA 3KCTPaKT U gpOXKe-
BOV aBTonM3aT. CTUMyAupylolee BAUSHWE Ha HaKOMeHne
6ruomaccbl MMKPOOPraHM3mMOB Ha  LEenio30cojepxatmx
cpepax okasblBalOT BUTaMUHbI  (BUOTUH, honmeBas KucnoTa).

Mpy BbipawMBaHNM MUKPOOPraHM3MOB Ha TakKMX cpepax,
KakK 0TX04bl KapToenekpaxManbHOro NPOM3BOACTBaA, COAEp-
Xallyx [O0CTaTOYHOe KOJIMYECTBO CTUMYUPYIOLKUX BeLLEecTB,
BHECEHWS JOMOJIHUTENbHBIX 6MOCTUMYNATOPOB He TpebyeTcs.

Ycnosua  KyNnbTUBUPOBaHUA. POCT  MWUKPOCKOMUYECKUX
rpuboB Ha LEeN1030CoepXawmnx 0TxXo4ax MnpoucxoguT
Hanbonee WHTEHCMBHO nNpu Temnepatypax 23—32°C. Ana
6akTepuii onTUManbHbI WHTEpBaN TemMmnepaTtyp HEeCKO/bKO
wupe (0T 25 o 40° C), HO BCe XXe uvalle BCero BblpaluBa-
Hve nposogutca npn 33—35° C.

3BeCTHbI CMOCOObI BbipalWMBaHUA Ha LEIII030COA€Ep-
Xawmx oTxofax TepMOPUIbHLIX MWUKPOOPraHM3MoB, ANA
Pocta KOTOpbIX OMNTWManbHOW ABNAETCA  TemnepaTypa
55—60° C.

OnTumanbHaa BenuuuHa pH fna pocta MUKpoOCKonuye-
CKMX TpUBOB Ha MofiMCaxapuAHOM Cbipbe HaxoauTca B npe-
penax 4,0—7,0 n 4acTo COOTBETCTBYET OMTUMA/bHON BeNu-
UMHE ANA CUHTe3a rMApPoONNTUYecKUX epmeHTOB. Hanpumep,
nPH BbipawmeaHum rpuba Penicillium digitatum 24M B guna-
nasoHe pH oT 2,5 go 8,0 makcumanbHOe HakonneHue 6uo-
Maccbl U cuHTe3 6enka HabnwopgatoTca B npegenax 5,0—5,5
(Puc. 64). Wcnonb3oBaHMe B KayecTBe npoAayueHTa Oenka
aKTepuanbHbIX KynbTyp CABUraeT, Kak MpasBuio, OoNTUMyM



pH nuTaTenbHoii cpeabl GaMXe K HeliTpanbHoi unn CNab
LLEeN0YHON 30He, 06bIYHO B nNpegenax ot 6,5 go 8,0.
CocTaB rpubHoii Guomacchl, BblpallleHHOW Ha Lenn03o
cofepxalwem coipbe, cnegywowmii (B %): 6en0K — 45—55,
nmnnabl —4—8; 3o0na—>5_g!
Knetyatka — 5—15; Boja—
6—10. B 6uomacce cofepxart-
CA aMMHOKMUCNOTbI (B r Ha
100 r 6enka): AU3UH —4—7.
METUOHUH — 2,0—2,8;  Tpeo-
HWH—4,3—5,3; BaNNH—5,0 —
6,9; nsoneiunH — 3,1—36-
nenynH—6,3—=8,7; teHnnana-
HWH—3,9—5,6; UNCTUH—2,9
2030b05060 700H 3 5: Tpo3nH — 2,8—3,4.

Puc. 64. BnusHue pH cpeabl Ha van' BblpalMBaHNm Fpl/l6-
CMHTe3 6enka wun ob6pasoBaHue HO Guomacchbl Ha Liennarsno-
C*-uennonasbl rpuéom Penicilli- 30CO/EePXaLleM Cbipbe 06pa-

um digitatum 2411:

1— Benok; 2 — CA-uennionasa. 3yeTca HebO/bLIOe KOMNYECT-

BO  HYK/EWHOBbIX  KWC/OT
(1,5—2,0%), B oTAuume OT gpoxoken (6—7%) n GakTepuii
(8-15%).

§ 4 KYNbTUBUPOBAHWE MUKPOOPITAHN3MOB HA
3EPHO-KAPTO®E/IbHOW W MEJTACCHOW BAP[E

TexHONOrnyecknii NpPoLecc BblpalnBaHUS MUKPOOPraHW3-
MOB Ha MENacCHOW W 3epHO-KapTodenbHON 6apge, Tak e
KaK 60/bLUIMHCTBO MPOLECCOB MOYYEHUS KOPMOBbIX APOX-
Xel Ha [Apyrux CbIpbeBbIX UCTOYHMKAX, BK/OYaeT Cheayto-
WWe cTaguu: MNOAFOTOBKY Cbipbs W MPUrOTOB/EHME NUTa-
TeNbHbIX Cpef, MOMY4YeHWe MOCEBHOrO MaTepuana, Bblpaliu-
BaHWe KOPMOBbLIX [APOXOKEW, BbIJENEHNe W CryLleHue
LPOXOKEeBON 6GMOMAacChl, ee BUTAMUHMU3ALMIO W CYLUKY.

HekoTopble TEXHONMOrM4YecKMe O0COBGEHHOCTM Mpouecca Bbl-
paluBaHUg MWUKPOOPraHW3MOB Ha MeNlaCCHOM W 3epHO-Kap-
To(enbHON 6apae cBsidaHbl B OCHOBHOM CO CBOWCTBaMMW faH-
HOFO BMAA Cbipbs, a TaKXe C BO3MOXHOCTbH ncnonssosaHus
BTOPUYHOW 6Gapfbl Mocne OTAeNeHUA OT XWAKOW (asbl Kop-
MOBbIX 4POXOKEN.

XapakTepucTuka Chipbs

bapfa — oTxo0f4 CNMPTOBOro U aLeToHO-6yTWMnoBOro npe"
M3BOACTBA; COAEpXaHWe CYXuWX BELWeCTB B Heil gocturas

212



0—12%. B 3aBMCMMOCTW OT KayecTBa WCXOLHOr0O Cbipba U
cnoco6os €ro nepepaboTKM Ha 3aBOAax XMMWUYECKWUIA COCTaB
6ap/Abl N3MEHSETCS B LUMPOKOM [Manas3oHe:

CopepxaHue
CoepnHenns toMenaccHoit
6apae, % k CB
Benok (NX6.25) 11— 12
Llec6poxeHHble caxapa (PB) 4-7
rnuuepuH 7—9
Kap6oHoBble KWUCNOTbI 13—20
BetavnH 8—10
FnyTamunHoBass KucnoTa 6-9
Apyrue aMUHOKMCNOTbI 1—3
CYMUHBI, MeNaHOWMAWHbI, TAOKO3UAbI, (EHOMbl, XUPbI 10—15
Bcero OopraHM4Y4ecKux CoeauHeHWi 68—72
K20 12,0—15,0
blarO 2.5—-35
CaO 0,2—1,3
P20 5 0,2—0,3
Apyrve HeopraHn4yeckue COefjUHeEHUSA 10.5—11,9
Bcero HeopraHW4YeCcKMX COeAUHEeHWI 26—32
CopepxaHue

B aLeToHO-6y-
TUNoBOW 6ap-

ne. %
Cyxue BeuwiecTBa 2,81—4,45
B TOM 4uC/le HepacTBOPUMbIe 1.05—1,30

Yrnesogbl B rnepecyeTe Ha rawkosy (nocne rugpo- 0,62—0,96
nunsa)

A30TcofepiKalline BeliecTBa 0,78—1,00

B TOM 4ucfe pacTBOpUMbIe 0,70—0,96
KneTuaTtka 0,08—0,28
30/1bHble BelLecTBa 0,10—0,14

Mpoune 3KCTPaKTUBHble BelwecTBa (B Tom uucne 0,12—0,47
XUP)

B Tabn. 22 npuBeAeH XMMWUYECKMA cocTaB bappgbl, mony-
YeHHOW npu nepepaboTKe pa3Nn4YHbIX KynbTyp. CocTaB fa-
eTCa Ha OTCenapupoBaHHYK NOCAecnupToBYK 6aphy, mouTu
He COAepXKaLLlyr 0TpaboTaHHbIX POXOKEN.

M3 ycBanBaeMbIX KOPMOBbLIMW APOX>XXaMW (hOopM Yrniepo-
[a B HambonblleM KonM4ecTBe B Gapfe NPUCYTCTBYIOT Kap-
G0HOBble KMCNOTbl. COCTaB NETYYUX U HENeTyuyux KapboHo-
BbIX KWUCMOT, nepexogsiwmux B GapAy W3 Menaccbl U Apyroro
Cbipbst 1 06pasylWMXCs NP CNUPTOBOM OPOXEHUU, PasHo-
obpaseH: B 6apAe 06Hapy>XXeHbl MOJIOYHAsA, YKCYCHasi, My-
paBbWHasi, MPONWOHOBasA, TNMKONeBas W APYrue KUCNOTbI.

B 3HaunTenbHO MeHblueM KonuyectBe (4—7%) cogep-
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Ta6bnuya 22

CopepxaHue B 3epHo-KapTotenbHoll 6apae
(B %), nonyyeHHON M3

CoefiuHeHus
prn Gysw osca Tap Glaa

Bopa 92,7 92,4 93,1 92,9 95,0
PacTBopumble CB 2,9 2,5 2,0 2,7 2,0
Pegyunpytowme Bewectsa 0,4 0,5 0,3 0,4 0,2
Pegyunpylolme BellecTBa rMocse 0,3 0,6 0,6 0,4 0,3
rmgponunsa
Kpaxman 0,3 0,4 — — 0,3 '
MeHTO3aHbl (B hunbTpaTe) 0,5 0,3 0,2 0,4 0,4
FemMuuenntonosbl 1,7 1,6 1,3 1,2 1,0
KneTtuatka 0,5 0,3 0,8 0,7 0,2
A30T 06w min 0,3 0,3 0,2 0,2 0,2

B TOM 4ucne B (unbTpate 0,1 0,04 0,1 0,07 0,06
30/1bHble BellecTBa 0,4 0,4 0,6 0,6 0,4

B TOM 4yucne B punbTpate 0,2 0,3 0,3 0,3 0,3
Xup — 0,7 0,9 0,5 - -
Obuwee cogepxaHne CB 7,3 7,6 6,9 7.1 5,0

XaTtcs B Oapae HecOpOXEeHHble caxapa, BKAKW4YalLwme rato-
K03y, (hpyKTO3y, apabuHo3y, KecTo3y, patumHo3y u gp. nu-
LepuH M He3HauuTeslbHble KOMW4YecTBa 3TUIOBOrO, M30aMu-
NOBOT0 M HEKOTOPbIX APYrMX BbICLIMX CMMPTOB OCTalTCA B
6apge nNpu neperoHke Gpaxku.

B wmenaccHoil n 3epHo-KapTodenbHon 6apae B He6OMb-
LWMX KONIMYecTBax MMelTCa pasfinyHble popmMbl a3oTa (pac-
TBOPUMbIWA, aMWHHBINA, aMMUaYHbIin). XpomaTtorpaduyeckumu
MeToZamMun aHanu3a B 6apge oBHapy>XeHbl cnepyowme amu-
HOKWUCNOTbI:  NeNLWH, apruHuUH, BaiuH, [ULUH, TUPO3WH,
cepumn, acnaparuH (cnefbl), apruHuH, QeHnnanaHwuH, rayTa-
MWHOBAs U 7-aMMHOMacnsHasd. MHoOrve U3 HUX accuMunmpy-
loTcs agpoxokamu. OAHako npeobnajarouias fos3a asoTco-
fepxawmx Bewects 6apabl, 6eTauH M rnyTammHoOBas Kuc-
noTa 4pOoX\>Kamun He yCcBauBalTCA.

O6uiee KONNYECTBO yrniepoacogepxawmnx Bewects B 1 m3
MeNlacCHOl 6apAbl C KOHUEHTpauuen cyxmx Beuiects 8—9%
Konebnetca B npegenax 25—30 kr. COOTHOLIEHME Yrnepos-
coflep>almMx BeLlecTB, yCBanMBaemblX APOX>Kamu, B Mefac-
CHOIN Gappae cocTaBnseT, N0 YCPeAHEHHbIM AAaHHbIM, CleAyH-
Wwme BennyuHbl (B Kr/m3):
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Kap60oHOBble KWUCNOTbI 12—13

AMUHOKNCNOTbI 2—3
FnvnuepuH n gpyrue cnupThbl 6—7
Caxapa 3—4
Mpoune BeliecTBa 2—3

Mpy MCcnonb30BaHWM pasMUYHbIX WUCTOMHUKOB Yyraepoga
OPOXOKM HaKannmMealT HeOAMHAKOBOE KOAM4ecTBO 6Guomac-
Cbl. BbIXO4 BO3AYLIHO-CYXUX APOXMXXeih B 3aBUCUMOCTU OT
NCTOYHMKA yrnepoda OyaeT cneaytowum (B Kr ApPOXOKeR Ha
100 KIr UICTOUYHUKA yrnepopa):

Kap6oHOBble KWUCNOTbI 25—36
Pegyunpyrowme caxapa 40—45
Fnokosa 56,7
3TunoBbI cnupT 69,0

YunTbiBas cofepxaHue aTUX UCTOUYHWUKOB yrnepojga B 6ap-
[e, NPaKTUYEeCKNA BbIXOL APOXOXKEW C BAAXKHOCTbIO 10%
MOXHO MNPUHATbL paBHbiM 42—A43 kr n3 100 Kr MCTOYHMKOB
yrnepoga, 4to COOTBETCTBYeT Bbixody 11— 13 Kr cyxux
OpPOXOKeR n3 1 M3 bapabl, cofepxauieit 8—9% cyxux Be-
wecTB. HepocTatok B 6apfe nerkoycsamBaemblX (Popm aso-
Ta U Qocthopa BOCNONMHAETCA MUTATENbHBIMU CONSMU.

[na nosblleHNs BbiIX0Aa APOXOKe B nepepabaTbiBaeMyto
6apay, cofepxalwyt OTHOCUTENIbHO HE6O0/bLIOE KOJINYECTBO
WCTOYHWKOB Yyrnepofa (370 OCOOGEHHO OTHOCMTCA K Me-
naccHoin 6appge), 4o6aBNSOT JOMNOMHUTENbHbIE NIETKOYCBau-
Baemble YrnepoAcofepxaliue BeLLeCTBa: CBeK/locaxapHyto
Menaccy, KyKYPY3Hblii 3KCTpakT, ruapon, adupo-anbierug-
Hble dpakumn. OfHaKo Takue [06aBKWM 3HAYUTENbHO MOBbI-
WwaKT cebecToMMOCTb KOPMOBBIX APOXOKEH. SKOHOMMUYECKU
BbIFO4HbIM ABAAETCA BblpaliMBaHue [APOXOKEH Ha CcMecu
6apabl U rMApPoNnN3aToB PacTUTESIbHbIX OTXO0B.

MocnecnuptoBas 6appa 6orata BMTaMMHAMW, B 4YacTHO-
CTM B MefnaccHoli 6apge 06HapyXeHbl cregyolime BUTaMU-
Hbl (B Mr/T):

Pu6ocnaBuH 8
MaHToTeHOBasA KucnoTa 39
HukoTuHOBas kucnota 21
MupunaokcnH 30
BrnoTtnH 1,5
donnesas Kucnota 0,3
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B 3HauMTeNIbHbIX KONMYecTBax B 6apfe MpUCYTCTBYIOT CO-
NN Kanus, HaTpus, KanbLus, MarHus u MUKPO3NIEMEHTbI: Xe-
Nne30, MapraHew, mefb, UMHK, Ko6anbT u gp.

MocnecnuptoBas 6apga umeet pH 5,2—5,6.

MoAroToBKa Cbipbs ANst KY/bTUBMPOBaHUSA
MWUKPOOPTraHU3MOoB

lopayas nocnecnuptoBas 6Gapfa nepefj noCTYynneHUEM B
LeX KOPMOBbIX [APOXOKEN [OMOMHUTENLHO CTepuUIM3yeTcs,
ocBobGOXpJaeTcsd OT runca u oxnaxpgaetrca. Crepunusauus
6apabl NPOM3BOAUTCSA B CEKLWOHHOM 3aKpbITOM CTepunmnia-
TOpe HenpepbIBHOrO AelcTBMA npu TemnepaTtype 90—98° C
B TeyeHue 1 4. lNpu nosbiweHHOM cofepxaHunm CaO B Mme-
nacce (6onee 0,5—0,8%) ropavas 6appa nogkucnsetcs Ao
pH 4,0—4,5 n Bbigepxusaetca npu Temneparype 80—85° C
no 14 nonepemMeHHO B [BYX 3aKpbITbIX COOPHUKAX — [eKaH-
TaTopax. Oxnaxpgaetca 6apfa B TpybuyaTbiX WAN NNACTUH-
YyaTbIX Tena006MeHHUKaX.

B cnyuyae npoBefeHMs HeMpepbiBHOrO npouecca BblpaLim-
BaHMWS KOPMOBBIX [POXOKEN K3 OXNaXAeHHOW 6Gapabl cena-
pUpOBaHWEM OTAENAKT MepTBble APOXOKU. [Mpu nepuognye-
CKOM UM MNONYHENpepbIBHOM Mpoueccax BblpaliMBaHUA Kop-
MOBBIX APOXXXEWA MEPTBbIE APOXXKMN HE OTAENAHT.

Oco06eHHOCTU cocTaBa NUTaTeNbHOM cpedbl U
YCNOBUWIA Ky/NbTUBUPOBAHUS MWKPOOPTaHU3MOB
Ha 3epHO-KapTodenbHOW U MenaccHoii 6appae

CocTtaB nutaTenbHoi cpeabl. OCHOBON NUTaTENbHOW cpe-
Abl ANS BblpaliMBaHWS MUKPOOPraHW3MOB SBASETCA mocre-
cnupToBas 6apja, HO OHa 4acTo He COAepPXWUT Tpebyemoro
ONA HOPManbHOM >XW3HEAEATENbHOCTU APOXOKENH Komnek-
ca coeAuHeHuii. MoaToMy B 3aBMCUMMOCTM OT cOCTaBa Gapabl
ee o6orawalT pasIMYHbLIMU NUTATeNbHbIMW BeLLeCTBaMMU.

JononHuTenbHble yrnepogcogepxaline npogyKTbl (Me-
naccy, KyKYpPy3HbIi 3KCTpaKT uau rugpon) [o6aBAfaloT npu
pasmelWwMBaHUN K ropsyein 6appe (B KonmyecTBe 10 Kr Ha
1 m3 6apgbl) fo ctepunusaumn. Kucnble rugponmsatsl ¢ co-
fepxXaHuem PB 8—10% nopalTCcAd HEMOCPeACTBEHHO B
OPOXOKEPACTUNbHBIA YaH.

HepgocTtatok B 6apae ycBamBaeMblX (hopM asoTa U ¢oc-
thopa BOCMONHAETCS fJ0OABNEHMEM MNUTaTeNbHbIX CONMel u
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MWHepanbHbIX KUCAOT. [ANA WHTEHCMBHOIO pasMHOXEeHWS
LpOXOKe 1n  obecnevyeHuss B Apoxdkax P205 Ha ypoOBHe
3—3,5%, N — 7,0—8,0% (B pacueTe Ha Cyx0e BeLLeCTBO),
a TakXe C y4eTOM HeKOTOPOro OCTaTkKa 3TUX COefVMHEHW B
KYNbTypanbHON XWUAKOCTM Heobxogmmo fo6aBuTb (B Kr Ha
Fm3 6apgbl): opTothochopHoOin Kucnotel 0,9—1,2, uam guam-
MOHWAGocthata 1—1,2, uam cynepgocdarta (18%-Horo) —
2,8—3,0; cynbpata ammoHusa 2,0—2,5.

MwuHepanbHble KUCNOTbI HeobxoAWMbl ANA MNOAAEPXaHUA
pH KynbTypanbHOW XUAKOCTU Ha ypoBHe 4,5—5,0, Tak Kak
OHV 3amelLatT OopraHuyeckme KapOOHOBbIE KMCAOTbl, MNO-
Tpebnsembie B npouecce KynbTUBMpoBaHuA. MMpu mcnonb3o-
BaHWM MOHOrMApaTa CepHOl KWCNOTbl pacxof cocTaBnser
8—10 kr Ha 1 m3 6apgbl, unn 550—650 kr Ha 1 T cyxux
LPOXOKel, npu  UCNONb30BAaHMW  COMSAHOW  KMCNOTbl —
7—8 Kr/m3, unu 450 kr/T B pacyete Ha 100%-HYH KUCNOTY.

PacTBOpbl NUTaTe/bHbIX COMel, BOAHAA BbITAXKA Cynep-
thocthaTta 1M pacTBOPbl KWUCNOT FOTOBAT B OTAE/bHbIX EMKOC-
TAX W MOAANT B ONpefeNieHHOM KO/IMYECTBE K OXNaXeHHOM
6apgae.

[OvHamuka noTpebneHns nuTaTeNbHbIX BeLWecTB Gapabl
3aBMCUT OT HauyafibHOlM KOHLUEHTpauuu B Heil CyXmx BeLlecTs.
Mpu ucnonb3oBaHMM Hepa3lbaBneHHOW 6GapAbl (cogepXkaHue
cyxux BewecTB 8—9%) 82—85% cCyxux BeLllecTB OCTalTCH
HEeMcnonbL30BaHHbIMU, HO AaXKe pa3baBneHue 6apibl B 2 pa-
3a NOBbLILAET UCNOJ/Ib30BAHMNE CYXMUX BELLECTB Cpefbl TOMbKO
Ha 25%, a 75% CB ocCTalTCA HEeyTUIU3UPOBaHHbLIMU.

WccneposaHus coctasa 6apfbl 4O M nocne npouecca Bbl-
pawmBaHMa KOPMOBbIX APOXOKel MNOoKa3blBalT, YTO OTAe/b-
Hble KOMMOHEHTbI MUTATENbHbLIX BELLECTB WCMOMb3YTCA MOo-
pasHomy (Tabn.23).

Hab6nopaTca pasinuyms U B CKOPOCTU MoTpebneHus oT-
JenbHbIX  COoefMHeHW. Hanpumep, nocneaoBaTeNbHOCTb
noTpebneHns HU3KOMONEKYNAPHbIX OKCU-, MOHO- U AnKap60-
HOBbIX KWCMIOT npu BblpawmeaHum kKynbtyp Candida guilli-
ermondii n Rhodotorula utilis Ha 6apae CBEK/0OBMYHON Me-
naccol 6bina cnegylolleil: cHavyana WHTEHCMBHO noTpe6ns-
nacb YKCyCcHas KWUCNoTa, 3aTeM MOJI0YHAsA, AHTapHas 1 Nulb
yepe3 60/bLIOA MPOMEXYTOK BPEMEHW — r/IMKOMeBasd. ITu
faHHble CBUAETENbCTBYIOT TaKXe O HeO4MHAKOBOW muTaTesb-
HO 3HA4YMMOCTU ANS MWUKPOOPraHW3MOB He TONbKO LebIX
rpynn coefuHeHuid, HO N OTAENbHbLIX UX COCTaBAAIOLWMX.

Ycnosus KynbTUBUPOBaHUA. KonunuyecTtso Knucnopopga, He-
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Tabnuua 23

CopepxaHue, %

MpoueHT
KOMMNOHEeHTBI [0 Bbipalyun- nocne Bblpa- noTpe6ne-
Bahna WMBaHUA B Te- RSt
YeHue 12 4
O6bwune cyxue BellecTBa 8,3 7,0 15,7
OpraHuyeckune cyxue BelecTBa 6,1 4,2 31,2
Peayuupytowme BeliecTBa 0,28 0,15 46,4
Kap60oHOBble KUCAOTbI
Henetyuue 1,15 0,43 62,6
netyuwue 0,031 0,015 51,6
rnvuepuH 0,62 0,20 67,8
A30T 06Nt 0,34 0,30 11,8
beTanH 1,33 1,25 6,0
FnytammnHoBaa kwucnota (nocne 0,48 0,43 10,1
KWCNOTHOTO rmaponusa)
HeopraHunyeckue coefnHeHuUA 2,20 2,14 2,7

06Xx0AMMOE ANS CMHTe3a BromMacchl APOXOKel, 3aBUCKT OT MUC-
MO/b3yeMbIX WUCTOYHMKOB yraepofa. TeopeTUYeCKM Ha accu-
MUNALMIO  LPOXXXamu 1 Kr T/IOKO3bl TpebyeTcsa  OKo/o
0,77 Kr Kucnopopga, YKCYCHOW KucnoTbl — 1,572 Kr, AHTap-
HON KmcnoTbl— 1,558 Kr. Tak KakK OCHOBHbIMW WCTOYHUKA-
MU yrnepoga B 6apfe ABAATCA KapOOHOBbLIE KUCAOTbI, A4N4
NX YCBOEHMA Apox>kamu TpebyeTcsa noytu B 2 pasa 6onblue
KMC/IOPOAa MO CPaBHEHMIO CO Cpefjamu, COAepXalumu yrie-
BoAbl. CrefoBaTenbHO, ANA NOMYyYeHUs 3afaHHOro BbIXofa
KOPMOBbIX ApOXOKel Heo6X0AMMO mofaBaTb Takoe Konuue-
CTBO BO3fyxa, KOTOopoe ob6ecneymBano 6bl NPUGAN3UTENLHO
Ha 1 Kr noTpeb6/MeHHOro MCTOYHMKA yraepoga 1,5 Kr pacTBo-
PEHHOr0 Kucnopoga.

Bonblwoe BAMAHME HA HakonjaeHwe 6GuoOMaccbl OKasbiBaeT
pH nutatenbHoli cpegbl. O6bIMHO pH perynupyeTca fo6as-
NEHNEeM CepHOW KucnoTbl. Hambonbwwnii BbIXOA 6GUOMAcChI
APpOXXein Habntopgaetca npn pH 55—6,0 — go 74,5 r/n, Ho
npu atom pH KynbTypanbHas XWAKOCTb CUIbHO BCMEHUBA-
eTCA W yCNnoBUS OTAeNeHNA LPOXOKeBOM 6uomacchl yxyauua-
toTcs. [03TOMy CUMTaeTcs LenecoobpasHbIM NOAAEPXKUBATb
HayanbHoe 3HauyeHue pH cpegbl Ha ypoBHe 4,5—4,8, uT0
obecneumBaeT BbIXO4 APOXKeW B cpegHem 65—69 r/n.

Temnepatypa Ky/nbTUBMPOBAHWUA TakKXe SABNAETCHA O4eHb
BaXXHbIM (DAKTOPOM, BANAKOWMM HE TONbKO Ha CKOPOCTb pas-
MHOXEHMWSA KOPMOBBLIX LPOXOKEW, HO W Ha pasBUTMe ComyT-
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cTBytoWed mMukpodnopbl. MocnecnuptoBas 6apga, Kak us-
BECTHO, ABAfeTcs 61aronpuaTHON Cpefoil Ans  pasBUTUSA
KMCNoToo6pasyowmnx MUKpoopraHusmos. [loaTomy onTu-
ManbHas TemnepaTypa BblpaliMBaHUs KOPMOBbIX LPOXOKel
Ha 6Gapfe ycTaHaBIMBaeTCHd C Y4Y4eTOM CTEMEHU MHEOULUPO-
BaHMA KYNbTYpbl APYTMMW MUWUKPOOPraHM3amamu npu 3Tux
ycnosuax. O6blyHO 3T0 30—33° C, fanbHeliwee yBennyeHue
TemnepaTypbl Bfe4yeT 3a COOOM CHUXeHWe BbIXoda 6MO-
Macchbl.

CocTaB KOPMOBbIX [POX>KEeW, MOAYYEHHbIX BblpalnBaHu-
eM Ha 3epHo-kapTodensHoit (I) wm menaccHoi (I1) 6apge,
cnegyrowmnin (8 %):

Bnara 6—10 6—10
Cblipoli 6enok 48-56 47—55
(NX6.25)

Yrnesogbl 22—25 14— 17
XXnpbl 2-5 2—5
3ona 7—9 8— 10

He3aMeHUMbIX  aMWHOKUCNOT COAEPXWUTCA B APOXOKax
(8 r Ha 100 r 6enka):
TpuntotaHa 0,4—0,7, nu3mHa 2,5—3,6, MeTuoHuHa 0,7— 1,0,
apruimHa 1,4—2,6, ructnanHa 1,2—2,0, TpeoHnHa 4,2—2,6;
BannHa 3,0—2,6, usloneiiynHa 2,3—5,1; neinymHa 3,5—3,6,
theHunanaHnHa 2,4—3,1, unctmHa 0,4—0,6.

§5. KYNbTUBUPOBAHWE MMNMKPOOPITAHN3IMOB HA
MOJIOYHOW CbIBOPOTKE

M3BeCTHbl pas3inyHble Cnocobbl MnepepaboTKM MOMOYHOM
CbIBOPOTKU: CyllKa, MNOJly4YeHWe NaKTOo3bl, W3rOTOB/IEHNE Ha-
MATKOB W T. 4. M3 3TUX cnoco6oB MeHee BCEro M3y4yeHO Mpu-
MEHeHNe CbIBOPOTKM B Ka4yeCcTBe MNUTATENbHOW cpefbl Ans
MUKPOOGHOro CMHTe3a 6efika U XUPOoB.

Hannune B CbIBOPOTKE JIeTKO YCBauMBaeMblX MUKpoOpra-
HU3MaMW WMCTOYHUKOB YFNEPOLHOr0 MUTaHMA, a TakXe poc-
TOBbIX (haKTOPOB OMpefenseT ee MCMOAb30BaHUEe B Ka4yecTBe
nUTaTeNbHOW cpeabl ANA BblpalWMBaHWA MUKPOOPraHW3MOB.

XapakTepucTuka cbipbs

Mpu Npon3BOACTBE MO/OYHbLIX NPOAYKTOB (Cbipa, TBOPO-
ra, KasevHa) B npouecce nonyyeHus 6eNKOBOro Cryctka u3s
Hero BbIJENAeTCa pacTBOPWUTENb, Ha3blBAEMbI MONOYHONA
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CbIBOPOTKON. B cbiBOPOTKY nepexognt 50% Cyxmx BeLecTB
MOs0Ka.

CocTaB MO/OYHOWA CbIBOPOTKM (B %) 3aMeTHO Bapbupyet
(tabn. 24) B 3aBMCMMOCTU OT KayecTBa WCXOAHOrO CbIpbA,

Tabnunuya 24

Cyxue

Bug cbiBOpPOTKM BelliecTBa Benok Xnp JlakTo3a 3ona
MoacbipHas 6,5—66 0,4-1,0 0,05-0,40 4,8 0,5-0,7
TBOpOXHasn 59-6,0 05—10 0,2—0,3 4,0—4,7 0,6-0,7
MN3-nopg Kwucnot- 6,9 0,9 0,3 4.7 —

HOro KasemHa

M3-nog  konpe- 5,5 0,2 4,7

umnurtaTta xnop-

KanbLuneBoro

MN3-nog konpe- 5,5 0,3 4.5

umnutata cons-

HOKWCNOr0 HU3-

KOKanbLMeBoro

M3-nog Konpe- 5,3 0,2 4.5

umnnutata consa-
HOKUCNoro cpea-
HeKanbLunesoro

XapakTepa rotoBoro npofykra, crocoba oTgefeHus 6enka
(ckBawmMBaHWe, [JeNCTBME OPraHUYeCKUX W MUHEpanbHbIX
KMUCNOT UAn pepMeHTaTUBHBIA cnocob).

B cyxom BellecTBE CbIBOPOTKM OCHOBHble KOMMOHEHTbI
pacnpegensaiTca cnegywowum obpasom (B %): naktosa —
70, 6enkosble BewecTtBa — 14,5, xup — 7,5; MuHepanbHble
connm — 8.

OCHOBHbIM WCTOYHMKOM Yrfiepoja B MONOYHOI CbIBOPOTKE
ABNAETCA nakto3a (MOMOYHbIA caxap). 3To— Ancaxapuj,
coCTOAWMNIA U3 ABYX ocTaTKoB (d-rntoko'sbl U cf-ranakTosbl)
N ABASIOWMIACA cneunuyecknM NPoAyKTOM N060ro fakTu-
pYIOLWEro XWBOTHOro opraHusma. MoMWMO NakTo3bl B MO-
NOYHON CbIBOPOTKe B HEBGOMbLIMX KOMAMYECTBAX COAepKartcs
B CBOOOAHOM COCTOAHMM [/10KO3a, ranakTosa, apabuHosa,
NnakTynosa v nonucaxapuj amunoung.

A30TUCTble BELLECTBA CbIBOPOTKM MNpeAcTaB/ieHbl 6efiko-
BbIMA W HebGe/lIKOBbIMW OpPraHuy4yecKMMy coeguHeHuamu. Ha
90% 6enKM MOMOYHOW CbIBOPOTKU COCTOAT M3 anbbyMUHOB



n rnobynmHoB. KasemH — OCHOBHOIF 6e/10K MOM0Ka, COCTOSA-
wmii U3 a-, p-, y- ¢pakumnii, — He MOJIHOCTbIO BbIfgeNAeTCA
B MOJIOYHbIA NPOAYKT, B TO BpeMs KakK 7-ppakuyms, cocTas-
aawowas 3—15% oT o6Llero Konyectsa KasewHa, NpakTu-
YECKM MOMHOCTbIO MEPEXOAUT B MOMOYHYIO CbIBOPOTKY.

AMUWHOKMUCNOTHBIA COCTaB CbIBOPOTOUYHbLIX OENKOB npeg-
CTaBfeH BCEMMW HE3aMEHWMbIMW aMUHOKMCNOTamu. B cocTas
HeGeNKOBbIX a30TUCTbIX BellecTB, cocTaBnsfwWwmnx 25—30%
OT o6Llero KoaMyecTBa a3OTUCTbIX  BelecTs, BXoAAT (B
Mr%): cBOOOAHble aMWHOKWUCIOTbI — 2,9; MOYeBMHa — 3,5;
MoyeBad kKmcnota—11,3; kpeatmH — 3,8, NMypPUHOBbLIE OCHO-
BaHUA—2,8; KpeaTUHUH— 1,2.

B MOM0YHOW CbIBOPOTKE COLEPXUTCH 3HAUMUTENbHOE KOU-
YeCTBO OPraHMYecKMX KUCNOT (MOMOYHOW, YKCYCHOW, Nponmo-
HOBOI, MYpaBbWHOM, NIMMOHHON W HEKOTOPbIX ApYyrux). 3a
WCK/IIOYEHNEM JIMMOHHOW, BCE OpraHW4yeckme KWUCNOTbl Cbl-
BOPOTKM SABNAKOTCA MNPOAYKTAMMU O>KU3HeAeATe/bHOCTU pas-
NNYHBIX FPYNN MUKPOOPraHM3MOB, pPa3BMUBaOLLUXCA B MOJIOKE
M cbiBOPOTKe. B Haubonbwem konuuectse (ot 0,5 fo 0,8%)
BCbIBOPOTKE COlepPXXUTCA MOSI0YHAA KucnoTa, KoTopas obpa-
3yeTca B pesy/nbTaTe ()epMEHTATUBHOIO rMAPONN3a NaKTO3bl.
Jpyrue opraHuyeckue KucioTbl 06HapyXUBaKTCA B OCHOB-
HOM B TBOPOXHOW CbIBOPOTKe, TrAe B npouecce nony-
YeHUs TBOPOra MNPMHMMAaKT Y4yacTMe KakK FOMO-, TaK MU
retepodepMeHTaTUBHbIE MOOYHOKMNCAbIE MUKpoopra-
HU3Mbl.

B MONOYHOI CbIBOPOTKE MOXET MPUCYTCTBOBATb HEKOTO-
poe KOMMYECTBO MMWHEPanbHbIX KWUCAOT (CONAHON wan cep-
HOI), NepexoasaliuMx B Hee NpW MPOW3BOACTBE MULLEBOrO U
TEXHUYECKOrO Ka3euHa, a TakKXe KONpeumnutatoB W Kaseu-
HaTOB.

MuHepanbHble BelLecTBa CbIBOPOTKM MpefcTaB/eHbl opra-
Huyeckumn  (0,1—0,4%) wun HeopraHunyeckmmu (0,6—0,7%)
CONAMMN Kanus, HaTpus, MarHusa, Kanbuus un gp. B monouyHoi
CbIBOPOTKe cogepxutca (B % 3o0nbl): KrO — 30,3; blarO —
32, CaO0O —20,1; MgO —24; P205—22,4; Cl— 14;
S03—2,6.

Bcero B MOJIOYHO CbIBOPOTKe npucyTcTByeT 6Gonee 30
PasnnyHbIX Makpo- U MWUKPO3/NeMeHTOB, 60/bLUE, YeM B MIO-
60M Lpyrom ecTecTBeHHOM cy6cTpare, MCNOJIb3YeMOM B Ka-
YecTBe Cpefbl ANS BblpallMBaHUA MUKPOOPraHW3MOB.

B cbiBOPOTKY nepexoant 6onbliaf 4acTb BOLOPAcTBOPU-
MbIX BUTaMWUHOB Mo/i0Ka (88% TuamuHa, 78 — acKopbUHO-
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BOI KMCnoTbl U 90% HWKOTUHOBOW KMCNOTbI) U YacCTb XUPO-
pacTBOPUMbIX BUTaMUHOB (11% peTuHona u 32% Tokodgepo."
na). CofepXaHue BUTaMWUHOB B MOJIOYHOW CbIBOPOTKe (B
MKI/Kr) cnepytoLlee:

PeTtnHon 0,02—0,04 BUOTUH 0,01—0,04
Tokodepon 0,20—0,29 MapaamnHo6eH30/- 0,1

P UNNOXUHOH 0,04 Haa Kucnota

TnamuH 0,37—0,45 XonnH 165,0—400,0
Pu6ognaBuH 1, 25 Ackop6uHoBas Kuc- 4,7
MnpnaokKcmH 1,2—1,5 nota

Ko6anamuH 0,1 2,9 MaHTOTEeHOBAsA Kuc- 2,9—4,4
®donuesana Kwucnota 0,19%0,8 nota

HukoTuHoBaA Kuc- 1,05 1,76
norta

MonoyHas CbIBOPOTKA COMEPXWUT 3HauyuTeNbHOe Konuye-
CTBO pasNuM4HbIX  MWUKPOOPraHM3mMoOB W MOTOMY HABNSAETCA
HecTabuNbHbIM CbIPbEM: €€ HYXHO /M60 HeMefNeHHO uC-
nonb30BaTh, M60 KOHCEePBUPOBATD.

Mcnonb3oBaTb MOJIOYHYIO CbIBOPOTKY MOXHO Kak A06aBKy
B KOpPMa Ce/IbCKOXO03SMCTBEHHbIX XUBOTHbIX; A5 nepepaboT-
KW Ha CheuunanbHble HaNUTKWU; ANA BblAeneHns us Hee 6enKoB
M UCMNONb30BaHUA UX And oboraweHus nuuieBbiX MPOSYKTOB
n nonyhabpukaTos; AN BbIAENEHUA NAKTO3bl; B KayecTse
cpefdbl ANA MWKPOOPraHW3MOB MpW MOMYYEHUU  MOJSIOYHOM
KMCNOTbl, CIMPTa, KOPMOBbIX APOXOKEN U LPYTrMX MPOAYKTOB.

Mo cTtatucTuyecknm faHHbiM, 48—88% Bceli CbIBOPOTKU B
MWPE MCNOMb3YeTCA Ha KOPM CKOTY, OYeHb HemHoro (0,5—
4,0%) — NS TexXHU4Yeckmx uenein m 7—52% — Ha nuLeBble
Lenu.

CkapmnuBaHue MOMIOYHOW  CbIBOPOTKM B XWAKOM BUAe
XWBOTHbLIM He BCerja LefiecoobpasHo, Tak Kak npu 60/bLwoM
o6beme MPoOM3BOACTBA BCTAKOT BOMPOCHI ee XpaHeHUs, TpaHc-
NnopTUPOBKMW, NpeaBapuTebHON 06paboTku. Kpome Toro, npu
CKapM/MBaHMM TensTaM W KypaM-HecyllKaM CYXOW CbIBO-
POTKW B OpPraHM3Me XXWBOTHOIO ycBamBaeTCa TONbKO 20% ee,
4yto 06YCNOBMEHO HebNaronpuATHbIM COYETaHWEM B CyXOi
CbIBOPOTKE YrNeBofoB, 6eN1KOB U MUHepasbHbIX BELLECTB.

B nocnegHee Bpema MO/I04HaA CbIBOPOTKa BCe Yalle pac-
CMaTpMBaETCA KakK UCTOYHUK NONYHYEHUS KOPMOBBLIX MUKpPOG-
HbIX MacC [A1s CebCKOr0 XO03ANCTBa, T. €. MPUMEHSEeTCS B
KayecTBe NMTaTeNbHOW cpefbl ANA BblpaliMBaHUA MUKpO-
OpraHu3MoB.



MoAroToBKa MOJIOYHON CbIBOPOTKU Afst
BblpallMBaHUs MUKPOOPTaHW3MOB

B npouecce nOAroTOBKWM  CbIBOPOTKM K BblpalivBaHuUIO
MWKPOOPraHn3moB U36bITOK 6esKa MOMOYHON CbIBOPOTKM fe-
HaTypupyroT W Bbinajalwowmnii ocafgok yganawT. Ona ocax-
aeHns 6GENKOB MCNONb3yeTcs TepMuyeckas obpaboTka (Ha-
rpeBaHue o 85°C U BbigepXKa MNpu 3TOW TemmepaType B
TeueHne 10 MWH) C OAHOBPEMEHHbIM M3MeHeHUeM pH cpefgbl
40 BE/IMUYNHBI N303/1IEKTPMYECKON TOUKM OCaXKAaeMbiX Ge/KOoB.

B 3aBucumocTn OT BMAA CbIBOPOTKM [/1A CMELLEHUA peaKuuun cpefbl
NCNOMb3YKT LWeENOYHbIe peaKTUBbl, MO/IOYHYIO WUAN CONAHYK KWUCMIOThbI.

Mocne ocaxfeHWa W yNNoTHEHWUA 6eNKOBOro ocajka oT-
CTaMBaHWeM B TeyeHue 1 4 xupakad (as3a CbIBOPOTKUA OT-
(hunoTpoBbIBaeTCcA.  lMofyyeHHas OCBeT/IeHHas MoOJ/o4YHas
CbIBOPOTKa  WCMONb3YeTcAa AN BblpalWlMBaHUA  KOPMOBbIX
ApOXOKel. Ha 0CBeT/NIEHHOW MOJIOYHOW CbIBOPOTKE BbIXOZ
6romaccol Bbllle, YeM Ha HeobpaboTaHHON (Tabn. 25).

Tabnuuya 25

CblBOpOTKA Tennosas 06pa6oTka BleOf,/n6enKa, ﬂglﬁggﬂf”&e
ChblyyXHas
oCBeT/NeHHas Mactepusaumna 36,4 86,2
Ctepunusayus 41,4 89,0
NeocBeT/IeHHas MacTepusauyunsa 28,2 78,5
CTepunusaums 30,8 84,1
TBOpoOXHasa
OCBeT/ieHHas Mactepusaumna 39,5 80,3
Crepunusaumsa 40,3 97,9
neocBeT/IeHHas Mactepusauma 35,5 86,8
CTepunusauus 36,7 95,7

Ha Bbixof, 6efnka BAWUAET TakxXe TensnoBas o6paboTka
MOJIOYHOI CbIBOPOTKMW: BbIXO Gefika Tem Bbille, YeM ray6xe
Tennosas 06paboTka. TO CBA3AHO He TO/MbLKO C 6onee nmon-
HOW Koarynsumeli 6enKoB, HO M C 3(hPeKTOM CTepuausaumuu,
TaK KakK Ha HecTepu/bHOl CbIBOPOTKE BbIXOA 6eska CHuXa-
eTcs 3a CYeT pasBUTUA NOCTOPOHHEN MUKPOMNOPbI, BYaCTHO-
CTU  «QUKUX» ManonpoAyKTUBHbIX BWAOB [LAPOXOKEWH U
6akTepwii.
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MWuKpoopraHnaMbl — NPOAYLEHTbI Genka

MpogyueHTamMn 6Genka Ha MOMOYHOW CbIBOPOTKE MOryT
ObITb MMKPOCKOMMYeCckMe rpubbl, XOPOLWO WCMOMb3yloLme
NaKTo3y CbIBOPOTKM KaK MpW MOBEPXHOCTHOM, TakK W npu
rny6uMHHOM BblpalliuBaHUK, B YacTHOCTM Penicillium roque-
forti, Geotrichum candidum (Oidium lactis), Zygorynchus
mcellery, Rhizopus oligosporus, Morchella.

Ona yBennyeHus MPOLYKTUBHOCTA  MUKPOCKOMUYECKMX
rpu6oB no 6enky, a TakXe MOBbILEHUS COAepXKaHWs Hesa-
MEHMMbIX aMUHOKMNCNOT B 6uomacce LenecoobpasHo UCMOfb-
30BaTb CMellaHHble Ky/bTYpbl MWKPOCKOMNUYECKUX FPMOOB U
b6akTepuii, Hanpumep Lactobacterium, Pseudomonas her-
manii, E. coli.

Haunb6onblwee pacnpocTpaHeHMe B Ka4yeCcTBe MPOAYLEHTOB
6enKa Ha MOMOYHON CbIBOPOTKE MOAYYMAU LPOXOKU. Hanpu-
Mep, Apoxxu Saccharomyces fragilis accumunupytot nak-
TO3y Ha CbIBOPOTKE KaK OKWUCMEHWEM, TaK W 6poXeHWEM.

3BeCTHO 60/MblIOe KOMMYECTBO BWAOB [APOXXKEN, yCBau-
BAKOLWMX N1aKTO3Y pasNMYHbIMU NYTAMW U BOBCE He ycBauBa-
IOWMX NaKTO3y, HO JaruWwnx 0O6WUMbHLIA POCT Ha MOJIOYHON
CbIBOPOTKe.

K akTMBHbIM npogyueHTam 6eska Ha MOMOYHONM CbIBOPOT-
Ke oTHocaTcA ppoxoku Candida utilis (Torulopsis utilis
var major), Candida tropicalis, Trichosporon cutaneum,
Zygofarbospora marxiana, Zygosaccharomyces lactis,
Candida humicola u gp.

OcoGeHHOCTM cOCTaBa NMUTaTeNbHOW cpedbl W
YCNOBUI KyNbTUBUPOBAHUS MWKPOOPraHU3MOB
Ha MOJ/IOYHOI CbIBOPOTKE

CocTaB nuTaTenbHOl cpeabl. Y Pas/iMYHbIX MUKPOOPraHu3-
MOB, CMOCOOGHbLIX PacTW Ha MOJIOYHOWN CbIBOPOTKE, Ha6nioaa-
I0TCS pasNuyHble MyTW  YCBOEHUS MUTATE/IbHbIX BeLecTB.
YacTb MUKPOOPraHM3MOB acCUMUIMPYIOT NaKTO3Yy oKuce-
HWeM, ApYyrue — OKUCNEHWEM K GpoXKeHWeM. YacTo BcTpeuda-
I0TCS MUKPOOPraHW3Mmsbl, JaloLine XOPOLUMA POCT Ha CbiBOPOT-
Ke, HO He ycBauBalLlme NakTody. Takne pasnuyuns B oGmeHe
BelecTB Yy MUKPOOPraHUM3MOB Ha MOJSIOYHOW CbIBOPOTKE CBSi-
3aHbl C Pa3NMYHbIMU (DEPMEHTHBLIMU CUCTEMAMU Y HUX.

Mo-BnagnMmomMy, KNeTKM MUKPOOPraHM3MOB, CMOCOOHbIX K >XW3Hepes-
TeNbHOCTN KaK B a3pobHbIX, TaK U B aHa3poOHbIX YCNOBUAX, MpU aspu-
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poBaHNUKN cpeabl 3anacaldT HEKOTOpoe KONU4YeCcTBO 3Hepruun And uUCNonb-
30BaHNA ee B aHa3p06HbIX ycnosunax. |_|03TOMy CKOpPOCTb pocCTa W Ha-
KOMieHna 6Guomacchbl Yy 3TUX MWUKPOOPraHM3mMoB HECKOJ/IbKO HWXe, Yem Yy
LPOXOKEN, OKUCASLWNX NaKTo3y. A MUKPOOPraHU3mbl, acCUMUNPYIOLLME
ﬂal‘(‘TOSy TONbKO OKWCNEHWEM, BCHO 3HEPIrUKO pacxoayrT Ha KOHCTPYKTUB-
HbIN 06MEH n, cnepoBaTesibHO, HakKaniMBawT 6onbluee KOMMYECTBO 6MO-
MacCbl 3a TO XXe BpemsA.

Mpu BblpalWMBaHUM MWKPOOPFraHW3MOB Ha MOMOYHOW CbIBO-
POTKe cnefyeT Y4MTbIBaTb (U3NONOTMYECKME OCO6EHHOCTM
NnpoAyLEHTOB M MNOPALOK accu-

MUAALUAN UMK U3 Cpefbl Kuc-
NnoT (neTyyme KUCMOThbI, 3aTeM
MOJIOYHasA Kucnota W, Hako-
Hel, NakTo3a).

bonbwoe BAMAHME Ha Ha-
KonneHne 6uomaccbl MUKpPO-
opraHusMaMn oOkKasbiBaeT CO-
JepXXaHne B MOJIOYHOW CbIBO-
poTke cyxux Belects. Wc-
X0[Has CbIBOPOTKA WUMEET KOH-
ueHtpaunmwo CB 5,3—6,9%.
Mpwn BbipalnBaHn MUKpOOP- Puc. 65. BnmaHne Ha OTHOCUTENb-
raHN3MOB CbIBOPOTKY MOXHO  Hyio ckopocTb pocta A T. Candi-
pa36aBuTb B 5—6 pas uam xe da @®K KOHUeHTpauMu nakTosbl
CKOHUEeHTpupoBaTb B 2—2,5 (B %):
pasa. Mpn  HenpepbiBHOM  /—134 2— 168 3—239.
KY/NbTUBUPOBaHUN  LLeNecooo-
pa3HO paboTaTb Ha pa3baBneHHON CbLIBOPOTKe, Mpu Mepuo-
[LMYecKOM cnocobe nyyline pesynbTaTbl NOMYYaOTCA HA KOH-
LLeHTPUPOBAHHOW CbIBOPOTKE.

YBennueHne cofepxaHns B cpefle Naktosbl (fo 12— 13%)
Bbl3blBaeT MPOMOPLMOHANbHOE  MOBBIWEHME KOHLEHTpauum
6uomacchbl B cpefie, HO €CNN KOHLEHTpauua nakTo3bl LOCTU-
raet 15—18%, TO HabnfaeTcs TOPMOXEHWe MpupocTa
LPOXOKEW, a npu cofgepXXaHnn nakTosbl 20% pPOCT APOXIKEN
MOMIHOCTLIO NpeKpaLLaeTcs.

B HacToswee BpemMA CeNeKLMOHMPOBAH HOBbIA LITAMM
OPOXOKeN, pacTylwuii Ha CryLeHHOW MOMOYHOW CbIBOPOTKE C
KOHLleHTpaunein naktosbl fo 24%. 93707 wTtamm Torulopsis
Candida ®K — ocmodhnnbHbIA, 06nafaeT yCTOMYMBOCTLIO K
BbICOKMM KOHLEHTpauusaM NakTo3bl W BbICOKON NPOLYKTUB-
HOCTbIO (puc. 65).

Mpn KyNbTUBUPOBAHUM LPOXIKEBbIX MUKPOOPraHU3MOB Ha
HaTMBHOW MO/IOYHON CbIBOPOTKE Mosy4aeTca 6uomacca € Hu3-
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KUM cogepxaHuem 6enka (10—20%) npuv LOBOMLHO 60/b-
LIOM MPOLEHTHOM COLepXaHWu YrnesofoOB W 30/IbHbIX 3ne-
MeHTOB. BHeceHue B CbIBOPOTKY [JOMOSIHUTENbHbLIX WCTOYHU-
KOB a30Ta B BMAE MOYEBMHbI, CEPHOKUC/IONO aMMOHUSA U
aMMuaka B KonuyecTBe 40 1% He3HauMTeNbHO yBennumBaeT
BbIX04 Guomacchl (B cpefHeMm Ha 10%), HO cnocob6cTByeT

MOBbILIEHUIO  COAEPXaHUA
6enka B [poX>kKax B 4—
5 pas.

Ycnosua KynbTUBUPOBA-
HuUa. T1oTpebHOCTb B KWUC-
fiopofe npu KynbTUBUPOBA-
HAN MUKPOOPraHuM3MoB Ha
MOJ/IOYHOW CbIBOPOTKE 3aBu-
CUT OT ero pacxofa Ha
OKUC/IeHWe OTAeflbHbIX WC-
TOYHWKOB Yr/Iepo4HOro nu-
TaHWs, CcoAepXawuxca B
3TOM CNOXHOM oOpraHuyec-
KoM cy6cTpaTe. OKucneHue
NaKTo3bl MPU CUHTE3e Kie-
TOYHOro BelecTBa Npowuc-
XoauT no  YpaBHEHUIo
C12H22011 -j- 40r—~4C0
+3H20+8CH20. [nsa oku-
cneHns 40 r nakTo3sbl, CO-
fepxaleiics B 1 1 MOJSiou-
HO CbIBOPOTKW, HEOBXOAN-
Mo 14,5 r kucnopofa, wuam
10,5 n Bo3gyxa. ®dakTuye-
CcKas e noTpebHOCTb MUK-
poopraHn3moB B Kuc/opoge
Bbllle, TaK KakK OHa CKfa-
[blBaeTCcA M3 pacxofa Ha
OKWUC/NIEHNE HEe TO/IbKO Nak-
TO3bl, HO W APYrMX KOMMO-
HEHTOB, B YaCTHOCTW MO-
NOYHO KUCAOTBI.

Mpn KyNnbTUBUPOBaAHUM
MUKPOOPraHN3mMoB Ha CKO-
pocTb o06pa3oBaHusg 6uo-
MacCbl B 3HA4YMTENbHON
CTEMEHN B/IMAET WHTEHCUB-

Puc. 66. 3aBUCUMOCTb OTHOCUTE/Ib-
HO ckopocTu obpasoBaHua 6uomac-
cbl A T. Candida ®K 0OT MHTEHCUB-
HOCTM as3paumm cpegbl (B © 02 Ha
1n/u):

/| —04; 2—216;
CojepxaHue NaKkTo3bl

3—349; 4—523.
B cpefe 4,56%.

o] 6 18 Zb
LOMTenbHOCTh KynbTYBMPo6aHUs, Y

Puc. 67. 3aBUCMMOCTb OTHOCUTE/b-
HOM cKopocTu obpasoBaHuMsA 6Guomac-
col A T. Candida ®K oT BefMYNHbI
pH cpeabl:

1—45; 2—50; 3— 55, 4—6,0; 5- w7,0.
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HOcTL aspauum cpegbl (puc. 66). MNpuyem A0 onpegeneHHown
Be/MunHbl aspauum (3,49 r Or Ha 1 n/u) Habnopgaetcs
noebiweHne BEJANYMHbI OTHOCMTENbHOM CKOpPOCTWM pOCTa,
a3aTem OHa CHMXaetcd. CrefoBaTeNbHO, Ype3mepHasa aspa-
uMs B OMpefeneHHble Mnepuofbl pocTa MUKpPOOpraHu3ma Mo-
XeT OTPULATeNIbHO CKa3aTbCA Ha HaKomnjaeHuum 6Guomacchl.
O6bem MOLABAEMOro BO3Jgyxa HEO6X0AUMO U3MEHATL B 3aBU-
cumocTu OT (pasbl PasBUTUSA APOXOKEN.

Tak KakK 60/IbLUIMHCTBO  MWUKPOOPraHW3MoOB — MPOAYLEeH-
ToB 6enka, pacTylwux Ha MOJSIOYHOW CbIBOPOTKE, ABAAKOTCA
Me30(M/bHbIMW, OHW Haubonee UHTEHCMBHO pa3BMBAlOTCHA B
npegenax temneparyp 23—32° C.

MonouHas CbIBOPOTKa Kak cy6cTpaT Ans BbipawuBaHuA
MWKPOOpPraHn3MoB 06/1a4aeT BbICOKOW OygepHON eMKOCTbIO.
MoaToMy B npoLecce pocTa MUKPOOPTraHU3MOB Ha CbIBOPOTKE
6e3 J06aBNeHNA MUHepasbHbIX UCTOYHUKOB caBur pH B Lwe-
NOYHYIO 30HY MNPOUCXOAUT OYeHb MeaneHHO. BydepHocTb
MO/IOYHOI CbIBOPOTKU W MpPEenMyLLEeCTBEHHOe MOTpe6neHne
OPOXOKAMU KUC/bIX KOMMOHEHTOB cpedbl (MOMOYHOA KMcno-
Tbl, LUTPATOB, PAcTBOPUMbIX OENKOB) OMNpefensatT HeCKOSb-
KO 60siee BbICOKMI MO CPaBHEHMWIO C ApyruMuU cpejamMu npe-
Zen ONTUManbHON BenWyuHbl pH B nHTepsane 4,5—6,5. Ans
apoxokeir T. Candida @K onTumanbHasa BenmyuHa pH ans
HakonneHua 6uomaccol coctasnseT 5,5 (puc. 67).

MFhasa 4. TEXHONOIMMYECKUWE OCOBEHHOCTMN
KYNbTUBUPOBAHUNA MNKPOOPITrAHN3IMOB—
NMPOAYUEHTOB BEJIKA— HA YIJ1EBOAOPOAHOM
CbIPbE

B Halueil cTpaHe MMEHTCA 3HAYMTe/IbHbIE 3anachl YreBo-
[OPOAHOTO ChIpbs, MCMOMb30BaHME KOTOPOFO B KayecTBe WC-
TOYHMKA yrnepoga npu NPOMbIWAEHHOM MPOU3BOACTBE MMU-
Kpo6HOro KOPMOBOro Genka o6nagaeT psAoM MPEUMMYLLECTB,
npexae BCEro, 3a cyeT ero Gofblied cTabunbHOCTK,
TPaHCNopTa6eNbHOCTW W TEXHOMOTMYHOCTKW. MpefnpuaTus no
Npon3BOACTBY MUKPOGHOTO KOPMOBOTFO Genka pas3melaroTcs
B6MM3N HedTenepepabaTbiBalOWMX 3aBOAOB. ITO CO3AAET
6naronpuaATHble YCMOBUS [N WX YCKOPEHHOrO CTPOWTESb-
CTBAa M HAAeXHOW 3KcnayaTauuw. B KayecTBe WUCXOAHOMO
cbipbsi Ans MPOW3BOACTBA KOPMOBBIX [APOXXKei MoryTt 6biTb
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MCMONMb30BaHbl XWUAKNE OYULLEHHble napaduHbl, He(TAHbIE
OVNCTUNNATLI, NPUPOAHLIA ra3, MEeTWUIOBbLIA WU 3TWNOBLIA cnnp-
Tbl, KAPO6OHOBbLIE KMCMOTbI U Ap. Bbi6Op KOHKpeTHbIX HedTe-
MPOAYKTOB B KayecTBe Cbipbs OMpeAeNsfieTca CofepXaHWeM
B HUX H-a/IKaHOB C OMpeAeNieHHOW ANMHOW Yr1epoAHON uenw
9KOHOMUYHOCTbLIO Mpouecca 6MOCHHTE3a, CTOMMOCTLIO ChIpbS
M y4yeTOM TpebOBaHUIA K KayecTBY MWUKPOBHOr0 KOPMOBOrO
6enka, ycTaHOBNEeHHbIX MWHWUCTEPCTBOM 34paBOOXPaHEHUS
CCCP.

§ 1L KYNbTUBNPOBAHWE MWKPOOPIAHW3MOB HA
XNOKNX YTNEBOOOPOAOAX HE®TU

MepBble pa6oTbl MO WCMNONb30BAHUID HedTENPOAYKTOB B
KauyecTBe Cblpbf AN BbipalMBaHWS MUKPOOPTraHWM3MOB 6bl-
NV HayaThbl COXKUAKUMU OUMLLEHHBIMU yrneBogopogamu Cu—
C18 Xxopowo ycBavBaeMbiMVW MUKPOOPraHU3Mamu.

XapaKTepucTunka Cblpbs

Nlerye Bcero Apox>kM MoTpebNAT HU3KOMONEKYNSAPHbIE
napa@uHbl Cu—Cwm, cpefiHee NoJIOXEHWe 3aHUMAIOT askaHbl
Ci5—Cj8un TpyaHee Bcero noTpebas0TCA BbICOKOMOEKYNAP-
Hble H-a/IkaHbl. Hanpumep,CKOpPOCTb NOTPe6/1eHNs H-yHAeKa-
Ha B 10 pa3 Bbllle CKOPOCTW NOTPebfeHUs H-OKTafjekaHa |
B 25 pa3 npeBblllaeT CKOPOCTb noTpebnieHUa ankaHos C2l—
Cr4- lpwn 3TOM C yBe/MYEHWEM 4Yucna atomoB yrnepoga B
Lenn MOBbIWAETCA MPOAYKTUBHOCTL ApoxOkei. OfHako Ans
NPOMbILLNEHHOTO 6UOCMHTE3a 6GENKOBbIX BELLECTB TAXE/ble
(ot CX%5 1 Bbilwe) napaguHOBbIE Yr1eBOAOPOAbl HENPUrOLHbI,
Tak Kak npu o6bl4HOl TemnepaType 3TO TBepAble BellecTBa
M MUCNOMb30BaHME UX CBA3AHO C PALOM TEXHWYECKUX TPYLHO-
cTeli. Kpome Toro, napagvHOBble YrneBOAOPOAbl, KMNfLme
npn 370° C 1 Bbilwe, COAepXaT KaHUEepOreHHble MOAULUKIN-
yeckuneyrnesogopoabl (3,4-6eH3NUpeH, METUINONPEH U Ap.),
Kunswme npu Tex e TemnepaTypax.

ManonpurogHbiMu And NUTaHUA APOXOXKEeW OKasanucb
YrneBofopoabl C HeNMHENHOW MOfieKynoi (M3onapauHoBsbIe,
uMKnonapaMHoOBbIE U apoMaTUyeckue yrnesogopofnbl). To
XXe oTHocuUTCS U K nerkum (C2—Cs) napagMHOBbLIM yrneBo-
fopogam.

BblpalwmBaTh 6akTepuasnbHble KybTypbl MOXHO Ha cpe-
fax, cofepXawmux B KayecTBe eAUHCTBEHHOr0 WCTOYHUKA
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yrnepoga fA-napauHbl  Ci—C30, H-0NePUHbI C6—C3,
aTakxe HEPTAHbIE PPAKLUM, BYACTHOCTU He(TAHbIE AUCTUN-
natel, Bblkunawowwme npu 190—400° C, u gp. Camble X0po-
e pesynbTaTbl AarT Qpakuun H-napaguHos Cu—Cso.

[na nonyvyeHns KOPMOBBLIX APOXOKEN, 0OTBEYaKOLWMX coBpe-
MeHHbIM Tpe6oBaHWAM MMUHUCTEPCTBA 34PaBOOXPaHEHUS
CCCP, B 4aCTHOCTM OrpaHMymMBalOWMX COAEpXKaHue ocTa-
TOYHbIX YrNeBOLOPOLOB B ApOXXaX He 6onee 0,1% npu oT-
CYTCTBMU apoMaTUYeCcKUX YrneBofopofoB Y COAepXaHuun nu-
nuaoB Ao 5%, HeobxoAUMO:

NPUMeHATb NS BblpaliuBaHUS LPOXOKEN XUAkue napa-
(UHbI 06Ner4yeHHoOro (pPakyMoOHHOIO0 CcOCTaBa W BbICOKOM
CTeMeHN OYNCTKM;

npy MCNOMb30BaHMM (pakunini napapuHOB 0ObIYHON YK-
CTOTbl MPOBOAUTL 3KCTPAKTUMBHYK OUUCTKY APOXOKel opra-
HUYECKUMU PacTBOPUTENAMMU.

[na npoBefeHMs 3KCTPAKTUBHOW OYUCTKM 6GUoMmacchl
(06bIYHO NErKOKUMALWMMM  YTNEBOLOPOLHBIMN pacTBOpUTE-
nAMU) noTpebyeTcs COOPY>XKeHWE [OMOJIHUTENbHBIX YCTaHO-
BOK, YTO MOBLICUT cebecToMmMocTb npoAykTa Ha 15%, a
yAefibHble KanuTanoBfioxeHus — Ha 10—12%. [lloatomy B
HacTosllee BpeMs NepBblil BapuaHT 60/1ee 3KOHOMMWYEH.

[na nonyyeHMs KOPMOBbLIX [POXOKel LWUPOKO WCMNONb-
3YIOTCA XXWUAKME OYULLEHHble napaguHbl, TemnepaTypa Ha-
yana KWUNeHWs KoTopbiXx He HuxXe 200 u He Bbiwe 280° C;
95% napauHa BbIKMNAeT nNpuW TemnepaType He Bblwe
320° C. lpu BblpawmBaHUM MWUKPOOPraHM3MOB Ha TaKux
napaguHax BbIX0of 6MOMacChl yBenMymBaeTCs MPUMEPHO Ha
15—20% no cpaBHEHWIO C BblpalMBaHMeM Ha XWUAKUX Ma-
pamHax pakuuu, Kunawen npu Temnepatype 240—360° C.
YpOenbHblli pacxof 3Tux napauHoB cocTaBnseT 11 T Ha
11 6enkoBbIX NpenapaTos.

B HacToAwee Bpems NMpefyCMaTPUBAETCH BbIMYCK XUAKUX
napagmHOB C TemnepaTypoi Hayvana kuneHus 200—270° C;
50% aTux napaguHoB BblKMnaeT go 300°C, a 98% — o
354° C. YpenbHblii pacxoj Takux MapauMHOB CcOCTaBnseT
12 7 Ha 1 1 6enKoBbIX npenapaToB. OHW yCTynawT MO Ka-
YeCTBY XMAKUM napaduHam c TemnepaTypoi kuneHuns 200—
320° C.

BbICOKOOULLLEHHbIE XUAKME MapaduHbl, BbiKunawlwue B
npegenax temnepatyp 200—320° C, c cofepXaHuWem H-as-
KaHOB He MeHee 99% U1 apoMaTUy4yecKuX YrneBOfOPOAOB He
6onee 0,01% Haubonee 3PpeKTUBHbI AN  NPOU3BOACTBA
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6enKoBbIX MpenapaToB. [lony4yeHHble Npu nepepaboTKe Bbl-
COKOOYMLLEHHBIX MapauHOB 6enKoBble nNpenapatbl COAep-
XaT He 6onee 0,1% oCTaTOYHbIX YrieBO4OPOLOB, NPU 3TOM
YyAeNnbHbIA KO3(MUMeHT pacxofja CbipbA CHuaeTca go 1,0.

OKOHOMUYHBLIM W LOCTYMHbLIM CbIpbeM A1 NPOWU3BOACTBA
KOPMOBbIX APOXXXEW MOTyT CAYXWUTb MPAMOrOHHblE AU3e/b-
Hble (pakuunm napad@uHUCTOW U  BbiCOKONapaUHUCTOM
HedTw.

Mukpobuonornueckas fgenapauHusanma nNpAMOroHHbIX
ONCTUNNATOB MO3BOJIAET OCYLLECTB/IATL KOMIMJEKCHYIO nepe-
paboTKy Cbipbd, MPU 3TOM OAHOBPEMEHHO MNo/y4vaeTcs Tpw
LlenieBbIX MPOAYKTA: KOPMOBOW 6enoK, TeXHUYeckuit 6umoxup
M KOMMNOHEHT [M3e/bHOr0 TOMAMBA C MOHWKEHHON Temmepa-
TYpOi 3acTbiBaHWA. PasnnuHas no cocTaBy He(hTb onpege-
NAeT He TO/IbKO KauyeCTBO W BbIXOJ KOPMOBbIX APOXOKei, HO
M KayecTBO fAenapafMHM3MpoBaHHOro auctunnarta. Hawmbo-
nee MNPUrogHbl ANA MPOU3BOACTBA KOPMOBbIX APOXOKEHR B
TEXHUYECKOM U 3KOHOMUYECKOM OTHOLUEHUAX MapauHuUCTbIe
N BbiCOKONApauUHUCTbIE AUCTUNNATHI HedTW, BbiKMNakwoLwme
npn 240—360° C u cogepxkawme He meHee 15% Kommnaekco-
obpasyownx yrnesofoponos. bonee HWU3KOe cofepxkaHue
KOMMAeKcoo6pasywlWwmnx YyrnesofopofoB AenaeT MpOU3BOA-
CTBO KOPMOBbIX APOXXeN He3a(heKTUBHbIM.

B npouecce npon3BoACTBA KOPMOBbLIX APOXOKel Ha Hed-
TAHBIX OUCTUANATAX BO3HUKaeT psif TPYAHOCTEW, B 4acTHO-
CTW pasjeseHne MHOrOKOMMOHEHTHOW CUCTEMbl APOXOKU —
BOJla — He(TeNnpoayKT, O4YucTKa AenapamMHU3MPOBaAHHOTO
KOMMOHEHTa AW3eNbHOr0 TOMN/WBa OT NPOAYKTOB XW3Hepdes-
TENbHOCTM APOXOKel, OYMCTKa FOTOBOrO MPOAYKTa OT OcTa-
TOYHbIX YrnesojopoAoB, MNPUCYTCTBYOWMX B 6Guomacce B
Konnyectse 2—4%.

METOAbI BblA€NeHNAa N OHYNCTKN CbIpbA

CyliecTByeT TPU OCHOBHbIX TEXHOMOTMYECKNX MeTofda Bbl-
fJeneHns XuaKnx napaduHOB M3 COOTBETCTBYHOLNX HedTsa-
HbIX (hpakumuii: HW3KOTeMMnepaTypHas KpucTtannusayua B
NPUCYTCTBMM M36MpaTenbHbIX pacTBopuTenei; genapauHu-
3aumnsa npu uomowm kapbammnpa u agcopbuma Ha uUeonuTax
(MONEKYNAPHbIX CUTAX).

HwuskoTemnepaTypHas Kpuctannusauusa. MeTog 3aknwuva-
eTCA B KpuCTannms3aymum BbICOKOKUMAWMX H-afKaHOB Mpu
MOCTEMEHHOM OXNaXAeHUN HeTAHbIX hpakuuin. 4na yeenu-
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ueHUs CENIeKTUBHOCTU AAHHOT0 MeToAa pas3fefieHus Kpucrtan-
NU3auMI0 H-aIKaHOB OCYLLECTBASKOT U3 pacTBOPOB HepTA-
HO hpakuuu B JIETKOKUNAWMX WN3OMpaTenbHbIX PacTBOpWU-
Tensx, Hanpumep B CMecu aueToHa, 6eH3ona W Tonyona.
MpofyKT, BblAeNseMblii U3 AU3ENbHbIX (Ppakunii 3TUM MeTO-
gom, cogepxut Ao 98% H-ankaHoB Cu—C24, okono 0,5%
apomMaTMyeckux YrnesofOpPOAOB, OH HauyMHAeT KWMeTb Mpu
Temnepatype 290° C.

KapbamupgHas penapagpmHmnsaumna. MeTof OCHOBaH Ha He-
0fMHaKOBOW CMOCOGHOCTM pasIMYHbIX YrneBogoposoB ob6pa-
30BbIBaTb TBEPAbIA KOMMJIEKC C MOMeKyflamum Kapbamuga.
Hanbonee nerko o6pasytoT KOMMIEKC BbICOKOMOJEKYNAp-
Hble W-NapaguHbl, HECKO/IbKO TpyAHee — HU3KOMOJIEKYAp-
Hble. Pa3BeTBfeHHble M30MapadHHbI, apoMaTWyeckue yrie-
BOJOPOAbl M HapTeHOBble YrneBOAOPOAbl C ANMHHbIMKU 60OKO-
BbIMA LEeNSAMU MNpakTM4yeckn He 06pa3yloT KOMMJIEKCOB C
Kap6amugom.

B obuwem Buge npouecc KapbamugHoii genapaduHusalmm
BK/IOYaeT crefyloumne onepaymm: MnoayyeHne kapb6amMugHoro
Komnnekca (KoMMaeKkc-cbipey, MMerowmnii Bug 6enoii cmeTa-
HOOGpa3HOW Macchl); OTAENEHMNE KOMMeKca OT XMAKOW (a-
3bl Ha BakKyym-punbTpax nnbo fekaHTauuei u UeHTpudy-
rMpoBaHMEM; MPOMBbIBKY KOMMJieKCa ANS OTAEeNeHus afcop-
6MpOBaHHbIX Ha ero MOBEPXHOCTU MOJEKY/N apoMaTUYeCKuX
YrneBofoOpOOB U CMOM, & TakKXe MeXaHWYeCKU yBAeYeHHO-
r0 UCXOAHOro cbipbs (B KayecTBe MPOMbLIBHOIO areHTa wuc-
MOMb3ylOT M300KTaHOBble (pakLuu, MEeTUAITUNKETOH, Aena-
pavHM3MPOBaHHYO (pakLuio, KMAAWY nNpu TemnepaTtype
90—120° C, n gpyrue 6eH3MHOBble (hpakuuKn); paspylLeHue
KOMM/eKca; MonyyeHve M-napauHOB W BblgeneHne Kapba-
Muga Ans NOBTOPHOrO MCMOMb30BaHMA B MpoLecce.

AreHTamu, MCMNOAb3yeMbIMU AN Pa3pyLIeHUs KOMMEKCa,
MOryT OblTb: PacTBOPUTENN TONbKO Yr/eBOAOPOAHOIC KOMM-
nekca (6eH3on, 6eH3MHOBblIE (pakuun W T. 4.), NpU 3TOM
Kap6amung OCTaeTCA HepacTBOPEHHLIM W JIEFTKO OTAEeNsAeTcs;
pactBopuTenn kapbamuga (BoAa, BOAHbIE pPacTBOPbl HU3-
lWMX CNMPTOB), MpPU 3TOM YrNeBOLOPOAHbLIA KOMMEKC He
CMeLLMBAETCA C pacTBOPUTENEM U fIerko OTAenseTcs; pacT-
BOpWUTENU, B Pa3fIMYHON CTemeHW pacTBOPAIOLLIME KaK Kap-
6amuf, Tak M H-napapuHbl.

CyuiecTBYyeT HECKONbKO CXeM npouecca kapbammgHoi ge-
napamHu3aunm, pasnmyalWwmxcs XapakTepucTUKoi Cbipbs,
arperatHbiM COCTOSiHMEM Kap6amupa, MPUMPOAOIA BBOAUMBIX
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B peakuMi aKTMBaTOpPOB W pacTBOpuTesein, cnocobamm oT-
LeneHns >XWAKOW hasbl, NMPOMbIBKM W paspyLleHUs Komn-
nekca. OfHa M3 cxem npouecca fgenapauHusayum gu3enb-
HOro TOMNAMBa BOLHO-CMMPTOBbLIM PacTBOPOM Kapbamwuga
npeacTtaBneHa Ha puc. 68. o aToil cxeme pacTBop Kapba-
Muia B CMecu M3omnponaHon — BoJa B 06bEMHOM COOTHOLUe-
Hum oT 1:1 pgo 1:4 cmewmBaeTcs C AM3eNbHOW dpakumen

Puc. 68. Cxema pgenapacuHusaumm [uU3eNbHOro TOMAMBa BOALHO-CAMPTO-
BbIM pacTBOpoM Kapbamupa:

1—0TCTOWHWK cnaboro pacTBopa cnupTa; 2 — KOMOHHa YyKpennaeHus cnupTa; 3 —
peakTopbl (10 WT.); 4 — OTCTOWHWK CyCMeH3UW KOMMNiekca W pacTBOpa AW3eNbHOro
TonnMBa; 5 6, 7— NPOMbIBHble CEKLWM OTCTOWHUKA, 8 — nofgorpesatenb; 9 —oT-
CTOHMK pacTBOPOB Kap6amupia M napaduHa; NOTOKW: / — cbipbe; |1 — u3onponu-
nosbIii cnupT; /// —cnabblii pacTBOp  W30NPONUAOBOro cnupTa; |V — napbl BOAbl
1N M30NponMIOBOro cnupta; V —pacTBop Kapb6amupa; VI —pacTBop pAenapauHu-
3poBaHHOro TOM/MBa; VIl — cBexas MpoMbiBHaA (pakuua; VIl — HacblleHHas
npombIBHAasA (pakuus; IX — pacTBop napaduHa.

He(hTM M NocTynaeT B OTCTOWHMK claboro pacTeopa cnupral.
[lanee BepXHWI Cnoii cMeCM HanpaBnseTCA B KOMOHHY 2, rae
yaanseTca u3bbITOK BOAbl. W3 KOMOHHbI CcMeCb nocTynaeT
B CUMCTeMy peakTopoB 3, Kyja [ONOMHWUTENbHO nNofaeTcs
pacTBOp kapbamupga. B pesynbTaTe peakumym KOMMIeKC006-
pa3oBaHWA, MNpoTekawwen npu Temnepatype 25—35°C B
TeyeHne 40—60 MuMH, nonyvyaeTca CMecb, cocTOoAWaa Wu3
Komnaekca fenapaMHM3MPOBAHHOIO MPOAYKTA WM UCTOLLEH-
HOro pactBopa kKap6ammga. Cmecb NOAaeTcs B OTCTOMHUKA,
rae OTAenseTcs BepxHWi cnoil — fenapaMHU3MPOBaHHbIN
NPOAYKT. HWXHWIA cnoli nocTynaeT B MNPOMbIBHblE CEKLUM
OTCTOWHMKA 5, 6, 7. Komnnekc npombiBaeTcs pacTBopuTe-
NeM W MocTynaeT Ha pasnoXxeHue npu TemnepaTtype 60—
75° C B nopgorpesatens 8. VM3 nogorpesatens cCMecb napa-
(hMHa Cc pacTBOpoM Kapb6ammpga MOCTynaeT B OTCTOMHMK 9.
PacTBop napauHa W3 BEpXHei 4acTu OTCTOMHWKA Hanpas-
NAeTCS Ha pereHepauuto, a pacTBOp Kapbamuga W3 HUXKHEN
4yacTu OTCTOWMHMKA BO3BpallaeTcs B npoLecc.
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Bbixog MapauHOB, BbIKMNAKOWMX MNpu TemnepaTypax
240—360° C, coctaBnder 11—17% oOT MacCbl BBOAMMOTO
Cbipbs B 3aBMCUMOCTM OT €ro KayecTsa. [pouecc nossonseT
nonyyatb MPOAYKT, cogepxawuii 93—96% HeKOMMIeKco-
obpasyrowux u 0,5—10% apomaTuyeckmx Yrnesonopo-
[0B.

Agcopbumsa Ha MOMeKYNApHbIX cuTax. Agcopbuus Ha Mo-
NeKynapHbIX cuTax (LeonnTax) onpegenserca pasMepom
OKOH, WX KaHanos, Bejywux B afcopbLUOHHBbIE MOMOCTH,
noaTomMy LeOAUT MOXeT agcopbupoBaTb BellecTBa, pasme-
pbl MOMEKY/l KOTOPbIX MeHblle AuameTpa nop LeonuTa.
B XMMWUYecKol TeXHONOrMM WMCMOMb3YITCA B OCHOBHOM CUH-
TeTnyeckne ueonntol TMnos NaA, CaA, CaX, NaX, pasnu-
yarouimecsd pasMepom OKOH B CTpyKtype: oT 0,4 HM y NaA
[0 0,9—1,2 Hm — y NaX.

Ons nonyyeHus H-napauMHOB 60/bLIOE pacnpocTpaHe-
HMe Monyumnn napodasHble NPoLEecchl BbILENEeHUA Ha Leo-
nutax. Cbipbe npu gasneHun 0,275-105 MNMa nogorpesaeTcs
fJo Temnepatypbl 315—400° C n B napoBoil (hase mogaetcs
Ha ueonnT Ans agcopbuun H-napaguHoB. [locne Hacblwe-
Hua agcopbeHTa B OfHOM afcopbepe nUTaHWe Mepeknya-
eTcs Ha fgpyroi aacopbep, a cnoit agcopbeHTta noasep-
raeTcs NMpPoAyBKe H-FeKCaHoM, 4T0Obl 0CBOGOAMTbL NMPOCTPaH-
CTBO MeXAY rpaHynamu LeonuTa OT npumeceii. [anee ag-
copbep nepekntoyvaeTca Ha fgecopbuumio, B pesynbTaTe KOTO-
POl 3a CYET CHMXEHUS NapLuanbHOro AaBfieHWA H-TeKcaH
BbITECHAET 60MbWYK 4YacTb aAcopbupoBaHHbLIX H-napagu-
HOoB. CMeCb H-TekcaHa W TsXefblX H-rnapauMHOB nogaetcs
B PEKTU(MKALMOHHYIO KOJIOHKY AN pasfeneHusa. Takas e
KOJIOHKa CNYXWUT AN pa3feneHns CMecu H-rekcaHa u fena-
pamHata. MeTof no3BonfeT nony4vatb H-napapuHbl Ci4—
C2 KOoHUeHTpauuein fo 99% u Bbilwe, C COAepXXaHWEM apo-
mMaTuyeckux yrnesogoponos fo 0,25% npu cTeneHu unssne-
YyeHus U3 cbipua go 97—98%.

PaspaboTaH Takxe cnocob BblfeneHUsa  H-napapu-
HOB afcopbuueil Ha MOMEKYNSIPHOM CUTE C UCMO/b30-
BaHMeM cunbHoagcopbupytowerocs gecopbeHTa, cogepxa-
wero ammuak. lpouecc BKAOYaeT ABYXCTafuiiHyo agcopb-
UMIO H-napauHOB B MPUCYTCTBUM  rasa, COLEpXaLiero
Bogopod, npu Temnepatypax ot 300 go 400° C u gaBneHmnax
or 0,5 go 1,0 MMa. [ecopbuna npoBOAMTCSH MpU Tex Xe
TeMmnepaTtype u faBneHun. Metog obecneymBaeT MNonyyveHue
« napanHoB 98—99%-HoI 4NCTOTHI C cofepxaHnem 0,4—
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0,8% apomaTMuyecKux YrneBofopofoB npu Bbixoge 60-H
nee 95%.

Bce coBpeMeHHble MeTOfbl BbIAeNeHUsA XUAKUX napapu-
HOB He obecrneymBalOT HEOOXOAUMON UMCTOTbI MPOAYKTa, CO- :
LepXaHue apoMaTUyecKuUX Yrnesofopof0B B HUX HaxoAuT- »
ca B npegenax 0,25—2,0%. Heo6xoammas AONOMHUTeNbHAA
ouncTKa napamHOB MOXET MPOU3BOAUTLCA KaK XUMWYECKU-
MU (CEPHOKUCNOTHaA, TrUAPOreHM3aLMmoHHas o4ucTka W
030HMpPOBaHMe), TakK K Qusnveckumm (agcopbuma u 3KCT-
pakuus) mMetofamu.

CepHoKUcnoTHasa o4yuctka. MpMMeHeHWe CepHOW KWUCNOTbl
KOHUeHTpaunein 97—98,5%  HefoCTaTO4HO 3DPEKTUBHO
BCNEACTBME CHWMXEHUA ee KOHLEHTpauuu B npouecce obpa-
60TKU. MpumeHeHne oneyma, cogepxawero 20—25% cBso-
604HOr0 CEpHOro aHrmgpuga, MOo3BOMAAET CHU3WTb COofep-
)XaHue apomaTtuyeckux yrnesogopogos ¢ 1,4—2,5% po 0,2—
0,4% npwu pacxofe ofieyma O0Kono 7—10% Ha WCXOAHbIVA
napaguH. MeToj TEXHONOrMYECKM NPOCT, He TpebyeT 60/b-
WNX KanuTanbHbIX 3aTpaTt, OAHAKO MoTepu NPOoAYyKTa W pac- £
X0[ oneyMa Ha 06pabOTKy BE/IMKU, KpOMe TOro, mosBaseTcs
npo6nemMa yTunmMsauuu KUCAbIX TYLPOHOB, BbIXOA KOTOPbIX
coctaBnsetr 25—35%.

MmaporeHnsaunoHHasa ovuctka. CylwHoCTb, npouecca rua-
pupoBaHWA 3akK/iyaeTca B MNpeBpalleHUuM apomaTuyeckux'd
Yrneso4opofoB B Ha(TeHOBbIE MNPV MOBLIWEHHOM AAaBNEHUM
(no 6,0 MMMa) B npucyTcTBUM KaTanusaTopos. [lpouecc
MMeeT BbICOKWIA BbIXOA, OTHOCMTENbHO HU3KMe 3KcnayaTta-
LMOHHbIE 3aTpaTbl, HO NpeabABAAET MOBbIWEHHbIe TpeboBa-'
HUS K KAyeCcTBY WCXOAHOrO ChbIpbfA: 4YTO6bI UCKAKOUYUTL BO3-
MOXHOCTb W30Mepu3aumm 9-ankaHoB, He06XOAMMO WCMOSib-
30BaTb Cbipbe C cofepXaHuem H-napauHOB He MeHee 99% A
TakK KakK B Halleil CTpaHe eule He HajaXeHO NpPOoM3BOACTBO
XUOKMX napauHOB TakOro KayectBa, MPOMbILLIEHHOTO |
BHefpeHUa cnocob noka He noayyus.

O3oHupoBaHuMe. MeToj 3ak/oyaeTcd B MnpespaweHun nog*
feiiCTBMEM 030HAa WM 030HCOAEepXawux ra3oB (030HMPO- |
BaHHbIX BO3fyXa W Kucnopoga) npu Temnepatype 60° C |
apoMaTuUyecKux yrneBofopof0B B TBepAble 030HUAbLI, Bbina- 1
jawlme B 0CafoK U Nerko otaensemble uabTpauuen nnm*
neperoHkoii. OJHOBPEMEHHO C apoMaTW4YeCcKMMW YrieBogo-3
pofjaMmy npu 3TOM MeTOfe BblfensieTca OCHOBHOe Konu4yecT-H
BO CEPHUCTbIX COeAMHEHWA. MeTon TexHonoruyecku npoct, 1
He HapylaeT WM30MepHOro cocrtaBa MNPOAYKTAa, He BHOCUT B
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npoaykKT MWHEpanbHbIX Mpumeceil. HegocTaTKoMm MeTofa
agnsetcs HWU3Kaa 3P(PeKTUBHOCTbL: Mocne 06paboTku npo-
AykT cofepxuT 0,15—0,30% ocTaTO4YHbIX MapafuHoOB.

AgpcopbumnoHHaa oumcTka. CyLIHOCTb mpolecca HenpepbiB-
HOVi afcop6LMOHHON AeapomMaTv3aunu XUAKUX naparHOB
3aK/l0YaeTcs B HEMPEPbIBHOM MPOTMBOTOYHOM KOHTaKTUPO-
BaHUM pacTeBopa CbipbA B 6eH3uMHe (Mcnonb3yetca pakuyms
6eH3MHa, Kundwasa npu Temnepatype 80— 120° C, cofepxa-
was He 6onee 3% apomaTMyeCKUX YrnesofopofoOB) C ABU-
XyWmMmcsa MOTOKOM MefIKO3epHUCTOro ajcopbeHta (npume-
HAETCA CMHTETUYECKUI MeNKO3ePHUCTLIA antoMOCUANKATHbIN
agcop6eHT). MeTog OTAMYaeTCH CAOXKHOCTbIO W TpyJoem-
KOCTblO afcopbLMOHHBLIX MpoLeccoB, obecrneymBaeT Mojyuye-
HVe npoaykra, cofepxauwero 0,3—0,5% apomaTnyeckux
napaguHoB.

JKcTpakuMoHHas ouucTka. MeTopn 3akntouvaeTca B raybo-
KOii peapomaTu3auuu XUAKUX napapuHOB B pe3ynbTarte
n36mpaTenibHON XUAKOCTHOW 3KCTPaKLMWM pPacTBOPUTENAMM.
MeTo4 MMeeT XOopowwue TeXHUKO-IKOHOMMYECKMe nokasaTe-
M, obnagaet psgoOM MPeUuMyLecTB: He o6pasyeT MO60YHbLIX
TPYLHOYTUAN3MPYEMBIX MPOAYKTOB (Kak Mpu CepHOKUCNOT-
HO OYMCTKE); pacTBOPUTENN NEFKO pereHepmpyloTcs, npak-
TUYECKN He OrpaHM4YMBaeTCA WCXOAHOE CcOofepXaHue Heapo-
MaTUYEeCKUX YrneBogopogoB (Kak mpu rugporeHn3aunoHHOM
MeTOfe); He TpebyeTcsa CNOXHOA annapatypbl (Kak Ans
afcopbunoHHOro MeToda); NOMMUMKANYECKWE apomMaTumye-
CKME COEAMHEHUS YAANAKTCA NPaKTUYECKM MOMHOCTHHO.

B KayecTBe CeNeKTMBHbLIX pacTBoOpuTEneil Moryt 6biTb MC-
M0Mb30BaHbl TPUITUNEHTIMKONb, HUTpPONapaduHbl, AUMETU-
thopmamug, ypdypon, mMetunnupponugoH (HMM). Wc-
nonb3oBaHWe (Gypdypona B 3KCTPaKUMOHHBbIX anmapaTax c
20 TeopeTUYeCKMMM CTYMEHAMU KOHTaKTa MO3BOJINIO CHU-
3UTb COfepXXaHWe apoMaTU4YecKUx Yriesofopogos ¢ 3,8—
3,0 o 0,05%. 3KcnepMMeHTbl MO OYUCTKe XUAKUX napadu-
HoB HMI Ha nonynpon3BOACTBEHHOW YCTaHOBKe HeMmpepbiB-
HON MPOTMBOTOYHOI 3KCTPaKLMM MOKa3ann BO3MOXHOCTb MO-
NYYeHNs OuULLEeHHbIX napaguHoB, cogepXalinx meHee 0,01 %
apoMaTUYecKnX YrneBoLOpo0B.

MWKpOOpraHn3mbl — NPOAYLEHTHI Genka

[pox>u, cnocobHble NoTpe6nATh YrieBofOpOAbl, LUMPO-
KO PacnpocTpaHeHbl He TO/IbKO B MOYBax HEQTENPOMbIC/IO-
HbIX PaioHOB, Ha y4acTKax B6/M3KM GEH3WHOBbLIX KOJIOHOK
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W T. 4., HO 1 B N0ONEBbIX W OFOPOAHbIX NOYBAX, NOYBAX ropumc-
TbIX MECTHOCTei, B PeyHOl W 03epHON BOAE W Ap.; MpUYEM
OPOXOKEW, NOTpebnalWwnx yrneBogopos, B nouysax, rge Het
YrNeBoAopoLOB, COAEPXUTCA He MeHblle, YeM B MoyBax, 3a-
rPS3HEHHBbIX HEQTbIO.

OpfHako Hambosnblleil cnocOBHOCTbIO MNOTPe6NAThL YrneBo-
fopoabl 06nafat0T WTaMMbl, KOTOPblE BblfeneHbl U3 3arpss-
HEHHbIX HepTbi0 M He(pTenpogyKTaMn MNO4YB, BOAbI U APYTUX
cy6cTpartos.

Hanb6onblweli cnOoCOGHOCTLIO YTUAM3MPOBaTb Yr1eBOA0pPO-
Abl 06N1afal0T acnoporeHHble 4POX>kKuU cemeiicTea Cryptococ-
caceae (mo cuctematuke Jlogaep u Kperep BaH Peit), oco-
6eHHO apox>ku poga Candida. N3 Hux Hambonee yacTo uc-
Nonb3ylTCA B MPOMbIWJEHHOCTM MNpeAcTaBMTENN BUAOB
C. tropicalis, C. guilliermondii, C. lipolytica, C. robusta,
C. pelliculosa, C. scotii, C. rugosa.

[0BONIbHO LWIMPOKO pacnpocTpaHeHHbIMU Yr1eBOLOPOAMNO-
TPe6nAIWNMN POXOKAMU ABAAKOTCA NPeACcTaBUTENN POLOB
Torulopsis n Rhodotorula. Hanbonee M3BeCTHbI Cpean HUX
T. colliculosa, T. dattila, T. famata, T. sake, Rh. glutinis,
Rh. gracilis. /3 KynbTyp, OTHOCALWNXCA K ApYrUM pojam ce-
meiicTBa Cryptococcaceae, HaljeHbl NULWb HEMHOTMe LWTam-
Mbl, pacTyliue Ha YrnesoAopojax: OTAefbHble LITamMMbl Po-
fnoB Trychosporon, Brettanomyces n Cryptococcus.

Ha yrnesofopofHbiXx cybcTparax XOpolo pasBuBaroTCH,
Hakannueaa 6uomaccy, 6akTepuu BugoB Pseudomonas
aeryginosa, Pseudomonas fluorescens, Pseudomonas met-
hanica, Pseudomonas desmolyticum, Pseudomonas pseu-
domonallei, Pseudomonas ligustri, Pseudomonas orvilla,
Nocardia opaca, Nocardia Carolina, Nocardia rubra, Micro-
coccus cereficans, Mycobacterium phlei, Mycobacterium
paraffinicum, Alcaligenes sp., Cellumonas galba, Brevi-
bacterium sp., Corynebacterium sp.

Ona mukpobuonoruyeckoin genapauHusaumm HepTAHbIX
NPOAYKTOB MOTryT MCNOMb30BaThCA APOXKM pogoB Candida,
Cryptococcus, Hansenula, B yacTHocTh Bugbl Candida lipo-
lytica, Candida tropicalis, Candida utilis, Candida pulche-
rrima, Cryptococcus lipolytica, Hansenula anomala, a Tak-
Xe Mukpockonuueckuin rpué Endomyces. Kpome apoxokeit
4na pgenapauHU3aumn LU3eNbHOr0 TOMAKWBA MCNOJMb3YIOTCA
6akTepun popos Pseudomonas unu Nocardia, BblfefleHHble
M3 BOAbl UAN UNa OTCTOWHWMKOB OUWUCTHbIX COOPYXXEHWM, KO-
TOpble ABNAOTCA 0ObIYHOW CPefoil NX 06uTaHuA.
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3 nocnegHue rofbl ANnA genapauMHM3auum  HeTAHbIX
npogykTos MPEA/OXKEHbl U ApYrne MWUKPoOOpraHusmbl: Ba-
cillus subtilis, Bac. megatherium, Pseudomonas ligustis,
pseudomonas pseudomonallei, Pseudomonas oroilla, Alca-
Ji<renes sp., Cellulomonas galga, Brevibacterium paurame-
tabolum.

Bonblioe BHWMaHWe yAenseTcs YYeHbIMW MHOTMX CTpaH
noucky TEPMO(UIbHbIX MUKPOOPraHM3MOB, CMNOCOGHBLIX YTU-
nu3npoBaTh Yyrnesogopoabl. OAHWM W3 MNPENMYLLECTB  UC-
NoNnb30BaHMA TakKMX MWKPOOPraHWsMoB A1 NPOU3BOACTBA
Genka SBNAAETCA, MNO-BUAMMOMY, BO3MOXHOCTb peLleHus
npo6naembl OXNaXAeHUsa epmeHTaTtopa. [ipyroe npeumytie-
CTBO CBfi3aHO C BO3MOXHOCTbIO BefieHWs npouecca 6e3 co-
610 4eHns acenTUYeCKUX YCNOBUIA, TaK KaK KONUMYeCTBO MUK-
poOpraHn3mMoB, CMOCOGHbLIX pacTW Ha Yyrnesogopogax npu
TemnepaType 0K0Jsio 60° C, BeCbmMa OrpaHu4yeHo.

Ha >nakmx napajuHax Xopowo Ppa3BMBAalOTCA MHOrue
BUALI APOXOKER, npuHagnexawmue Kk pogy Candida. OHuM Ha-
KanamBatT CpaBHMTENbHO 6onblioe Konu4vecTBo 6Genka (oOT
45 o 60% un 6onee) npu BLICOKOW CKOpPOCTW nmpoToka (OT
0,16 po 0,22 4-1) c 3KOHOMWUYECKUM Ko3ahPpuuneHToM 84—
103% (Tabn. 26).

Ta6bnuua 26

CkopocTh DKOHOMMYE-

N 0 CofaepxaHue
npoToka ;
Buga gpoxkeit D, w1 Cﬁ%ﬁ?ﬁ]% 6enka, %
C. tropicalis 0,20 94,4 58,8
C. guiliermondii 0,22 84,6 53,5
C. lipolytica 0,18 101,7 47,6
C. pelliculosa 0,20 103,0 55,0
C. robusta 0,22 84,0 53,4
C. intermedia 0,16 87,1 51,0
C. rugosa 0,20 98,5 47,2
C. arborea 0,20 99,7 51,0
C. reukaifii 0,18 91,0 45,3

Mo TexHonormyeckum ©  (U3NONOTUYECKMM MpPU3HAKAM
HaunyylwMy nokasaTtenaMmu obnagaroT apoxxkum Candida
guiliermondii, KoTopble B Halwei cTpaHe HauyuHas ¢ 1964 r.
MCNONb3YyIOTCA B KayecTBE OCHOBHOM MPOMbILWAEHHON KY/lb-
Typbl. Mo cpaBHeHUto ¢ gpyrumun Bugamu gpoxokei C. guili-
crmondii 06nagaet 60MbLIOA BbDKMBAEMOCTbLIO MpU  ONTU-
Ma/lbHbIX TemmepaTypax pocTa. 3OTa Ky/nbTypa B MpoLecce
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pocTa Bbifensetr MeTabonuTbl, UHIUOBMpPYOLWMe POCT Apyrus
MUKPOOPraHnM3MoB, 4YTO MO3BOASET AOCTATOYHO NEerko nog*
[ep>XX1BaTb acenTUYeCKMe YCNOBUA ee BblpawmeaHma. Lpoxu
xun C. guiliermondii oTAnvalOTCA  BbICOKOW  CTEMEHbHO
BapnabeNibHOCTM Ha M3MEHEHME pAfa napaMeTpoB KyJ/bTUBK-
pOBaHMA: KUCNOTHOCTW Cpefbl, KOHLEHTpauuu asota, ocdo.
pa, cepbl U ApYrnX KOMMOHEHTOB cpeabl. [03ToMy B npowus-
BOJACTBE CYLLECTBYeT M xopowo paboTaeT pAfg MYTaHTHbIX
wrtamMoB fpoxokeir C. guiliermondii, BblpalnBaemMbiXx B
NMPOMbILIIEHHbIX  (hepMeHTATOpax €O CKOPOCTbIO MPOTOKa
0,33 u-1 ¢ sKoHOMUYecKUM KoapuumeHTom oT 90 go 120%.

YuntbiBag 0COBEHHOCTM OCHOBHOrO WCTOYHWKa Yrnepoja,
paccMOTPUM BO3MOXHble NMYTW OKWUC/IEHUS H-afiKaHOB MUK-
poopraHusmamu.

|_|yTI/I YCBOE€HUA H-a/IKaHOB MUWKPOOPraHm3mMamu

B oT/iume oT yrnesofHoOro obmeHa, rae KuUC/opog CAyXuT
TO/IbKO KOHEYHbIM aKLenTOpOM 3/M1eKTPOHOB B AblXaTesbHOM
Llenun, Mnpu OKWUC/MEHUW H-afikaHOB KWCNOPOJ BK/IOYaeTCs B
MOJIEKYNy MPOMEXYTOYHbIX MPOAYKTOB B CambIX MepBbIX pe-
aKuuax.

OCHOBHOI MyTb OKWUCMEHUS H-aNKaHOB APOX>XaMu YCNOoB-
HO MOXHO pa3buTb Ha 3 3Tana.

I 3T an— MOHOTEpPMUHA/NbHOE OKWUC/IeHWe, T. e. OKuche-
HWE OfHOM M3 KOHLUEBbIX FPynn H-ankaHoB. CyuecTByeT
2 MPUHUMNUANBHO Pa3MUHbIX MNyTU 6MOIOrMYECKOro OKuC-
neHnsa. OAWH 3aK/no4vaeTca B akTuMBauum BOLOPOAA W OTLLEMN-
NeHWn ero o1 cybcTpata — gernapuposaHue cybeTparta
(puc. 69). Apyroin nyTb COCTOWUT B MNPUCOEAUHEHWM KWUCO-
poja BO34yXa HEMOCPeACTBEHHO K cy6CcTpaTy— OKCUreHa-
umsa cyberpata (puc. 70).

MexaHu3m [elicTBus (hepMeHTOB, OKUCNALWMX YrNeBojo-
pofbl No 060MM NyTAM GUONOrMYECKOr0 OKWUC/IEHUS, COCTOMT
B COMPSXXEHHOM OKWUCNEHWUWN MOJIEKYNAPHBIM KMCNOPOLOM Ma-
pahmHa W [pPYyroro BHYTPUK/IETOYHOrO BOCCTAHOBUTENSA
(o6blyHo HAL-H v HAA®P-H): R—CH2—CH3+(0)->

+HOH
->R—CH2—CH20H->2-HR—CH2—CHO — R—CH2—
—COOH.
AKTMBaLMA MOMEKYNAPHOT0 KUCNOpofa OCYLLEeCTBAAeTCA

NMyTEM CONPSXKEHUSA OKUC/IEHUA ABYX Cy6CTPaToB — HA [ -Hj
(nvin HAAQ®-H) w»n napaduHa. OguMH aTtoMm Kucnopoga Cco-



eannsetca C napapumHoMm (okcureHaums cy6cTparta), ApYy-
roii— C aKTMBMPOBAHHbIM Bogoposom B ¢opme HA/-H
(unu HAO®-H) v npoToHOM ¢ 06pa3oBaHuem BofAbl. Takum
o6pa3om, ABa MNyTM OMONOrMYECKOrO OKWCAEHMA B [aHHOWA
(hepMeHTaTMBHOW peakuun NpoTeKalT OLHOBPEMEHHO. B pe-
3ynbTaTe obpasoBaBlIafcs B KayeCTBe KOHEYHOro MNpPOAYyK-

CH3 (CH24—CH2—CH
HAL. YrneBopo rﬁep&
HAL-H?2 reHasapOf%
CH, (cn2;-CH=CH2

1+Oo+Fe2+
ICH—{CH)-CH-CH2
0
HAI-bL|

HAZ '(OrefprHpeAyKTaza?)

cH-(cH24 cH- cHDH

Haa 5 (T
hap-n2 reHasa)

CH3 (ch4—Cn2-C

HAL i (MurrTansaermapo-
nHaza)\$&*+HD

Hap-H2

CH- (©H24 cH2 coon

Puc. 69. Cxema OKMWUCNEHUA YrneBOAOPOLOB 4epe3 CTaguio LerUAporeHu-
3aumm.

Ta MOHOKap6OHOBasi KWUCNOTa MMEET TO Xe YUCNO Yrnepos-
HbIX aTOMOB, YTO U UCXOAHbIN H-aNnKaH.

OKWCNEHNe YrNeBOJOPOAOB MUKPOGMONOrMYECKUM MYTEM
MpoTeKaeT B YCNOBUSAX [OCTyna CBOBOAHOIO KUCNOpoAa:
R— CH2— CH3+ (0) -> R— CH2— CH20H -> R — CH2—

-2H
+HOH
—CHO -> R— CH2— COOH.

B 3aBMCMMOCTM OT TOro, K KakoMy aTtoMmy yrnepoga npu-
COEMHAETCH KWUCNOPOA, BO3HUKAKT pasNnMyHble MNPOAYKThI
(puc. 71).

239



MoOHOTEpMUHANIbHOE OKMCNEHWE M3BECTHO KaK OCHOBHOM NyTb Merp
fauMu K-ankKaHoB. B pegkux cnydasx Habniogaetcs aTaka fBYX Koga
HbIX MeTafibHblX FPYMM MOMEKY/bl f-a/lKaHa — [JeTepMUHANHOe OKWCA
Hue. Tpy 3TOM OAHOBPEMEHHO C KOHLEBbIM OKMWCNEHWEM MPOMCXOANT
OKMUCMeHWe YrneBoAOPOAHOr0 aToma, 3aHMMaloLLero a-nosoakeHne Mo oT
HOLLEHUIO K MEeTU/IbHON rpynne:

R— CH2— CH2— CH2— CH2— CH3.

<_ 6 \Y P «
2CH3HCH),;pCH3+202
2CH3(CH2#CH200H
T
2CH3(CH2),4-CH30OH
H
CH3(CHY,-c=0
+H2)|
Ho H
CH,-CH,L-C
-H2)

CH3(CH2® < ° H! cna(cu2oscnaon

cn3(cH2QBc-0-(CHIBCHI3+ HD
0

Puc. 70. CxemMa OKUC/MeHWUs YrNeBOAOPOAOB Yepe3 CTafui0 OKCUreHaumm

1 3Tan — janbHeWwnii pacnag yrnepogHoi uenu (noc-
ne 06pa3oBaHUA KUCNOT) — MeHee CrMeuuduyeH, 3TO M3BeCT
Hbll MyTb P-OKWCNEHWUS DKUPHBIX KWUCNOT, T. €. OKUC/IEHUS
aToMa yrnepofa, HaxoAslWeroca B P-NOAOXKEHUU MO OTHO
WeHNI0 K KapboKCcuIbHOI rpynne:

R— CH2— CH2— CH2— IH2— COOH.
\' p

B Xofle a-OKMCNEHWS B KauyecTBe MPOMEXYTOUHbIX MPO
AYKTOB 06pasyloTcs Moc/efoBaTeNlbHO YKopauuBaroumecs
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(Ha 2 yrnepogHbix atoma) auufbHble NPOU3BOAHbIE KO3H3U-
M A, a uTorom npouecca saBnsgeTcsd ob6pa3oBaHWe COOTBET-
CTBYIOLLEro ymncna monekysn auetunn-KoA.

i aTan — npespaweHusa auetun-KoA, CBfA3aHHble C
peakuMammn umkna Tpukap6oHoBbIX Kucnot (LTK).

B HacTofillee Bpems y6eauTenbHO MOKa3aHo, 4YTO pocT
MWKPOOPraHM3MOB Ha H-ajikaHax, TaK e Kak W Ha aueTarTe,

A-CH2-CH3
A-CH-CH3 ' R-CH2CHa
|+02 +02
“ H OOH
O0-CH-CH3M-mmemmmeeee- TAIONEPEAG —--------=--===--- » 1<-CH2-CH2
BTOPVUHEIA CcrvpT I_EI’.B/H-I:VI1CI'II/IpT
MeTu\eToH XXvpHaa kucnoTa

Puc. 71. CymmapHasa cxema [MepBOro 3artana OKWC/EHWUS Yr/eBo40pPOA0B
MUKpOOpraHusmamm.

obecrneynBaeTcd 6narogapd (PYHKUMOHWPOBAHWUIO Hapapy c
UMKIOM TPUKApPOOHOBLIX KWUCMOT T[AMOKCUIATHOTO LUKfa
(puc. 72).

KnioueBble peakuum LuKna — pacliensieHue usoumTparta
[0 CyKUuMHATa WU rnMoKcunaTa, Katanusmpyemoe msouutpart-
nvasoil, n o6pasoBaHMe mManata M3 raMoKcuiata u auetun-
KoA nop geiictBuem ManaTcuHTeTasbl. MPOAYKTbl, CUHTE3U-
pyemble B pe3ynbTate (YHKLWOHUPOBAHWA T[/IMOKCUNATHOIO
Linkna, ¢ OLHOIN CTOPOHbI, CAYXAT CTPOUTENbHbIM MaTepua-
NOM AN CUHTEe3a K/eTOYHbIX KOMMOHEHTOB (r/IlOKOHeore-
He3, CMHTe3 aMWHOKWUCAOT), C APYroi CTOpPOHbI, o6ecneynBa-
0T HenpepbiBHOCTb paboTbl LMTpaTCUHTETa3HOW peakuuu
(nocTaBKa okcanoauertata ANA KOHAeHcauuu c aueTtun-KoA
B umuTpat). Mpu pocTe Ha rNIOKO3€e FMNOKCUNATHBIA UMK Cy-
LWEeCTBEHHOW 3HAYeHWS HE WMEEeT, 4TO, MO-BUAMMOMY, CBS-
3aHO C JOCTaTOYHbLIM MOCTyMn/jeHVeM oKcanoauetata B UTK

Opyrum nytem (kapbokcunupoBaHue ocgoeHonnmpysaTa u
nupyBsara).
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Pasnnume peakuWil OKUCNEHWUS MOMEKY/ H-afiKaHa U rnw-
KO3bl NO3BOMIAET NPEANON0XKUTL, YTO MUKPOOPraHn3Mbl, pas-1
BMBAIOLLMECS HA [aHHbIX UCTOYHMKAX Yriepoja, UMeKT pas- f
NNYHblE (DEepMeHTHbIE KOMMMEKChbl. [MOoCKONbKY (epMeHTHble *
cMcTeMbl, OTBETCTBEHHbIE 3a OKWUCNEHWEe YrneBoA0pOAoB, Ha- \

Puc. 72. TlyTn OKUCNEHUA A-aNKaHOB JPOX>KaMWu.

XOAATCA BHYTPWU KeTKU, TO AOCTYNHOCTb YrAeBOAOPOLHOrO
cybcTparta AeiCTBUIO 3TMX (PePMEHTOB BO MHOFOM 3aBWCWUT,
OT MPOHMLAEMOCTU KNETOYHON 060n04ku. HabnwogeHnsa 3a
KneTkamu, pa3BuBaloLMMUCA Ha yrneesogopofax, B (ha3oBo-
KOHTPACTHBIA 1 MIOMUHECLIEHTHBI MUKPOCKOM, a TakxXe)
nccnefoBaHue yNnbTPaTOHKUX CPE30B B 31EKTPOHHOM MUKpPO-
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ckone MO3BOMUAN YCTaHOBUTb, YTO MPOHWKHOBEHME YTr/IEBO-
[lOpOA0B B KNETKY NPOUCXOAUT NPU HEenocpefCTBEHHOM KOH-
TaKTe M OCYLLECTB/ISIETCA KaK 4epe3 umerowmecsd B 060104-
Kax «Mopbl», TaK W NyTeM pPacTBOPEHUS B NUMNOMPOTENAHbIX
CTPyKTypax o6ono4yek. Ha mnepBom 3Tane YrieBofopoAbl
MPOHUKAKT B KMETKY NacCMBHO Gnarogaps npoueccam Mo-
NEKYNSPHOA copbLMM Ha MOBEPXHOCTM 0060/104KM U husnye-

Puc. 73. TyTu nocTynnieHuWss yrnesofopo-
Xra A0B 4depes3 uuTonaasmMaTnyeckyr MEMﬁpaHy.
B

cKoin gngdysmm 1 akkymynumpyrTcd B 060/104Kax, pacTBo-
PAACb B UX AUNUAHOA 4YacTu. HenocpeAcTBEHHOe yuvacTue
NMNOMPOTENAHOTO KOMMaekca 060/104KM B MEPEHOCE YTI/1eBO-
[OPOJ0B B KNETKY B MOCMeAHWe rofbl MONy4Ynno onpepeneH-

Hble 3KCNepUMeHTaNbHble NOATBEPXKAEHUS.

Mpwn BbipawmBaHum gpoxokein Candida intermedia u To-
rulopsis famata Ha cpegax ¢ napaMHOM B HWX Hakan/iuBa-
eTcs 6onbwe nonudocdatos, YeM MNpWM  BblpalMBaHUKU Ha
cpefax c rnwko3oin. Mpuuem nonudocdaTbl 3TUX BUAOB
OPOXOKen npepcTaBfieHbl B OCHOBHOM KMC/NOTOHEpPacTBOPU-
MbIMU nonngochaTamm, Hecywmmmn 60MbLIOIA 3anac 3Hepruu.

CnepgyowmmMm nocne 060M104KM W TNaBHbIM 6Gapbepom Ha
NyTX MNPOHWKHOBEHUS YINEBOAOPOAOB B KNeTKy fBASeTCA Lu-
TonnasmaTtmyeckas membpaHa LM, kotopas n3bupatens-
HO NponyckaeT BHYTPb KMeTKW TONIbKO Te BeLecTBa, KOTO-
pble el He06X0AMMbI ANS XKN3HEAEeATENbHOCTH.

BO3MOXHbI 3 MyTW MOCTYMN/JEHUA YrneBoLOPOAOB u4epes
UMM (puc. 73):

1) B UMM wumetoTca ycTbuua-npoxodbl (puc. 73, a), ue-
pe3 KOTOpble NMPOHMKAKT rnobynbl napapuHa (runoresa co-
MHUTENbHA ) ;

2) npoucxoguT BbinsymBaHme UMM (puc. 73,6), oHa 06-
BOMaKMBaeT rnobyny, 3amblkaetrcsd, U napapuH nog LencT-
BMEM (epMeHTOB  mnepeBapusaeTcs  (runoresa  COMHU-
TeNlbHA ‘) ;

1 CoMHeHus MpoTuMB 06eMx TruMMNoTe3 3ak/al4yalTca B TOM, YTO BPAA
M membpaHa cMOXeT 6bICTPO BOCCTAHOBUTLCS.
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3)  (epmeHTaTMBHbIM MNyTEM — B MecTe Mogxofa cyb6er-

paTta 06pa3yloTca UM aKTUBUPYHOTCSH (DEPMEHTbI, OHU 3axBa-
TbIBalOT Cy6CTpaTr M MepeHo-
CAT ero BHYTPb KNeTKW, a 3a-
TEM  pasrpyxawTcsa (puc.
73,B). OTW (epMeHTbl OTHO-

CATCA K Mepmeasam.
lMepeBog MWKPOOPraHus-
Ma Ha Yr/ieBoflOpofHOE MNuTa-
HMe CBA3aH C W3MEHEHUEM
60/bWIMHCTBA OOMEHHBIX MPo-
LIeCCOB U MepecTpoiikoi ¢ep-
MEHTHbIX cuctem Knetku. Co-
BOKYMHOCTb  cneunurnyeckmux
Puc. 74. HakonneHue 6uomacchl N3MEHEHWIA, nponcxoaswmx
APOXKeA Ha yrnesogHbix (/) v nop BO3geNCTBMEM HOBOW Cpe-
yrneBofopoaHbiX (2) cpegax. Obl, XapakTepusyeT nepuos
ajantauuy  MUKpoopraHusma

K YrneBsofopofam.
3aKOHOMepHOCTVI poCTa MUKpPOOPraHM3mMoB B WCKYCCTBEHHbIX cpejax
n3obpaxarmTca TPaguuMOHHbIMKU S-06pasHbIMU KpuBbIMM (puc. 74). Ha
3TMX KpuBbIX | (hasza xapakTepusyeTca AINTENbHOCTbIO MPUCNOCOBIEHNSA
MWUKpoopraHnsma K gaHHomy cyb6cTpaty; Il cdasa onpegensieT npenmytie-
CTBEHHOE pa3BUTME MWUKpoopraHmsmMa (Ha cTagum norapumMmMyeckoro
pocTa CKOpPOCTb AeNneHUs KNeTOK paBHa CKOpPOCTU MoTpebneHns nutaTenb-
HbiXx BewecTB); Ill dasa xapakTepusyeTcsa paBHOBECMEM MeXAY CKOpPO-

CTbIO OTMMPaHWs M o6pasoBaHWA HOBbIX K/eTok; Ha IV (ase ckopocTb
rn6enn MUKPOOPraHW3MOB MpeBblillaeT CKOPOCTb UX 06pasoBaHus.

Mpyv KynbTUBUPOBAHWUWU MUKPOOPraHW3MOB Ha Yr/ieBof-
HbIX cpejax mnpouecc agantauuum noyTW OTCYTCTBYeT, nar-
(ba3a oyeHb Mana (cMm. puc. 74). Tpu nepexone Ha yrneso-
[LOpPOAHOE NUTaHWe cTafgusa nar-gasbl pPesko yAJUHSAEeTCH 3a
CyeT ajanTauum MUKPOOpraHuM3mMa K HOBOMY WCTOYHMKY MK-
TaHuA.

CokpalieHusa nar-gasbl MOXHO JOCTUTHYTb MNyTEM MO-
cnefloBaTe/lbHOr0 rMepeceBa MWKPOOPraHM3mMa Ha [aHHOM
cybeTpare.

Ajpantaums MUKpoopraHusMa K YrneBofopofHOMY cy6CT-
paTty MOXeT 6blTb YCKOpeHa BBEJEHMEM B MUTaTENbHYHO Cpe-
4y MOHOKapbOHOBbLIX XUPHbLIX KUC/OT, ABMAAIOWMUXCA MNpome-
XYTOUHBIMW MPOAYKTAMWU OKWUCNeHUs H-napaguHoB. My-
paBbMHasA W [OuUKapbOHOBas KWUCNOTbl He AalT addekTa
yCKOpeHuns apgantauumn. MpucyTcTBUE B cpefax € YrneBofo-
pojaMy TNKO3bl WY APYroro yrnesoga YANUHAET MNepuog
agantauuu.
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TexHONorm4yeckne cxembl MNOMyYeHUS GeNKOBbIX
npenapatoB nNpv Ky/AbTUBMPOBAHUU MUKpoOOpra-
HU3MOB Ha XWUAKWUX YreBojopoaax

TexXHONOrn4yecKuni npouecc nonyyeHma APOX>XKeBbIX MaccC
Ha XWOKNUX yrnesogopogax nNpuUHUMUMMaNIbHO HE OT/INYaAETCA
OT TEXHOMOrMM KOPMOBBLIX APOXOKEW Ha Truaponmsatax u
CYyNbPUTHBIX LWeokKax. [oaroToBka cbipbf B 3TOM Ciy4yae
3aHMMaeT MWHMManbHOe MeCTO B TEXHOJ/IOFMYECKO CXeMme
Mo CpPaBHEHWIO C NOSYYEHMEM KOPMOBbLIX APOXOKeW Ha rug-
ponn3atax Ku LWenoKax. Paznnuusa 3aknwuyarwTcsd /Ullb B
obbemax Mpou3BOACTBa (MOLWIHOCTbL MpPeAnpuaATAA Mo npo-
n3BoacTBy 6eN1KOBbIX npenapartoB Ha XWAKUX yrnesogopo-
fax B HECKOJ/IbKO pas 60nblle, YeM I'Ipe,ELI'IpVIFITVIVI no npons-
BOACTBY KOPMOBbLIX APOXOKEN Ha rmaponmsatax U CynbPuT-
HbIX LW enoKax).

Mpu akcnayaTauunm nNpeagnpuATAA 60MbLIOK MOLLHOCTM 4YacTo BO3HU-
KaloT TPYAHOCTM B MOABO3e Cbipbsf, B 06e3BPeXMBAHUN CTOYHbIX BOfJ, B
ouncTKe BblGpacbiBaeMoro B aTmMoctepy Bo3fyxa M T. 4. CaMbIM 3Hepro-
eMKUM MPOLLeCCOM B TeXHONIOTMM KOPMOBbIX [POXOKeil ABNsAeTcs Bblpa-
WMBaHNe MWKPOOPraHW3MoB, 0CO6eHHO 6onblune 3HepreTMyeckue 3aTpa-
Tbl UMEIT MecTO MpWU KyJbTUBUPOBAHUM [APOXOKEN Ha yrnesojgopopgax
HehTW, cBA3aHHble ¢ 60/blUeli NOTPEOHOCTLI0O MUKPOOPraHW3MOB B KMWC/0-
pofe. Ha 3Toii e CTaguu NPOM3BOACTBA 3HAUMTE/NbHbI 3aTPaThbl CbipbA,
XMMWKATOB, BCMOMOraTe/lbHbIX MaTepuanoB (cocTaBnAalT 6Gonee '/3 Bcex
3aTpaT B Ce6ecToMMOCTM rOTOBOro npogykTa). M03ToMy paynoHanbHo
BbIGPaHHbIA PeXnM KynbTUBMPOBAHWUS, COBEPLUEHHas annapatypa W mnpo-
OYKTUBHBIA WITaMM BO MHOrOM OMpeAenstoT peHTabenbHOCTb faHHOTO
npou3BoACTBa.

OCHOBHbIMW MOKa3aTensamMu npouecca BblpalWnBaHUAa AB-
NAKTCA. KOHUEHTpauna MUKPOOPraHM3mMoB B Ky/bTypasb-
HOW XXMAKOCTMW, codepXaHue B 6uomacce npumeceid, BKIO-
Yad W 0CTaTOYHble yrnesoaopopfbl, Cbl/l?»l/lOﬂOFVI‘-IECKOG
COCTOsAHNE MVIKp06HbIX KNeToK ncebectommocte ~6mnomac-
Cbl. |_|03TOMy OT npoBeAeHna npouecCa BbipawinBaHUAa BO
MHOIrom 3aBUCAT W nocrefgyrouine TexXHO/I0rMYeckme onepa-
unn, CcBA3aHHbIE C NMOJy4YeHMEM TOBapPHOro npoAaykTa.

|_|pI/IHLI'I/II'II/Ial'IbHaF| TeXHoONorn4yeckasa CXeMa nony4dyeHua
6e/IKOBbIX npenapaToB MpU KyNbTUBUPOBAHWUW MUKPOOPra-
HU3MOB Ha OYULLEHHbLIX XWAKWUX H-napa@uHax HedTu.
Cxema (puc. 75) BKOYaeT cnefylolinme OCHOBHble oMepa-
umn: noAaroToBKy NUTaTeNbHO cpeabl, BbipawinBaHMe N A0-
3peBaHue 6uomaccbl MUKPOOPraHuama, OTAefleHue U npo-
MbIBKY MOMy4YeHHOl 6GuomMacchbl OT KynbTypanbHOW XWUAKO-
Cm, KOHUEHTpMpPOBaHne 6nomacchl n ee CYLUKY.

245



MpenBapnTeNbHO OYMLLEHHbIE XWUAKWe napaduHbl nocty-1
nawT B pe3epeyap /, OoTKyfZa [LO3MpYylOTCA B (pepmeHTaTOp
2 ona BblpawmBaHua apoxokeii. OQHOBPEMEHHO B (hepMeH-
TaToOp 3ajaltTcA MNOCeBHON MaTepuan (B HayalbHbll MO-
MEHT  KYy/NbTUBMPOBAHWA), PaCcTBOP MUHepanbHbIX MUTa-
TeNbHbIX CONEl, COCTOAWMA W3 BOLHOW BBLITAXKH Cynep-

Boaayx

Puc. 75. MpuHumMnuanbHaa TexXHONOrn4yeckas cxema MonyyvyeHus 6enKOBbIX
npenapatoB nNpu Ky/JAbTUBUPOBAHUN MUKPOOPTraHM3MOB Ha OYMULLEHHbIX
«-napauHax:

| — NPOMEXYTOUHbI peaei)ayap; 2— tepmeHTaTop; 3 — fgekaHTtatop; 4, 7, 9 u
12— cenapatopel I, Il, 11 "v IV cTyneHeit; 5, 8, 10, 13 — COOPHUKM [ApPOXKEBOW
cycneHsun nocne cenapatopos I, I, 111 n IV cTyneHeil; 6 — c6b0pHMK OTpaboTaH-
HOM KynbTypanbHOW >XWAKOCTW W MPOMbIBHbIX BOA; // — axekTop; 14 —Tennoo6-
MeHHUWK; 15— ABYXKOpPMNyCHas BaKyyM-BblapHas YCTaHOBKa; 16 — COOPHMK [pOX-
)KEBOro KOHLUeHTpaTa; 17 — pacnbl/inTenbHas cylunka; 18 — byHkep.

(hocdara, XNI0PUCTOr0  Kanusa, CEepHOKUCNOro  MarHus,
cynbaTa amMMOHMA, aMMWa4vyHON BOAbl, MWUKPO3NEMEHTOB
(8 kauectBe pacTBopuTensa Ha 60—80% wucnonib3yeTca OT-
paboTaHHaa KynbTypanbHafd >XWAKOCTb) W KOMMPECCOPOM
HarHetaeTca ©XaTtblli BO34yX. [lpouecc BblpalinMBaHWs
OPOXOKEN  HEMpepbiBHbIA M MOAHOCTHH)  aBTOMaTU3NPO-
BaHHbIA.

MuTtaTenbHaa cpefa, NpUMeHsemas [ANd BbipaliMBaHuWs
OPOXOKEN Ha OYMLLEHHbIX «-MapajuHax, CocToMT K3 napa-
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(uUHOB ¥ CMecu MuHepanbHbix coneit: (NH4)2S04, cynep-
pocata, amMmMuavHol Bogbl, MgS04, MnS04, KCl, FeS04
a Takxe paga Cconeil, BHOCMMbIX B ManbiX [03aX KaK MCTOu-
Hukn Zn, Cun, Co, n gpyrux anemeHTos. CyllecTByeT creyu-
anbHbIl y3en 4ns NpuroToBieHWA conesoi fob6aBkM K nuTa-
TenbHoil cpefe. CynepdochaTr rotoBAT pacTBOPEHWEM ero B
BOZE, NMOLKWUC/EHHOI CEpPHOI KUCNOTON. NCnonb3yoT TONbKO
pacTBop, B KOTOPbIA f06aBnSOT COMU, UCXOAS U3 UX COBMe-
cTumMocTi. PacTBOpP MUKPO3/IEMEHTOB 06bIYHO rOTOBUTCA OT-
ZenbHo. AMMMayHas BOJa nofaeTca B pepMeHTaTop Kak uc-
TOYHMK a30Ta U KakK perynatop pH KynbTypanbHOW XMAKO-
ctn. Mepen nofayeil pactBopa nuTaTesbHbIX COMeidl B (ep-
MEHTaTop €ero Heob6xogumo QuAbTpoBaTb [ANA  yAaneHus
ama, KOTOpbIiA COLEepPXMWT TUNcC U ApYrue HepacTBOPUMble
ocajgkm.

Y3en nNpuroToBneHUs MNOCEBHOr0 MaTepuana Ha 3aBofe
KOPMOBbIX ApOXO>Kell paboTaeT MOCTOAHHO. [loceBHO MmaTe-
puan nonyvalT KaxXAblii pas, Korja HayuMHalT Npou3BOA-
CTBO, KOTfAa MOHWXAEeTCA NPOAYKTUBHOCTb KyNbTypbl, MOAB-
NAeTCA WHpEeKUMa, nNpu nepexofe Ha HOBYH NMPOU3BOACTBEH-
HYI0 KynbTypy, QAN NOAAEPXAHWA YPOBHS  WCXOAHOWA
Ky/bTypbl B pepMeHTaTopax u T. 4.

BblpawuBaTb MPOU3BOACTBEHHYI  KY/NbTYpPY MOXHO B
(hepmeHTaTOpax pasIMYHON KOHCTPYKUMUW. OO6bIYHO ANSA Bbl-
pawmBaHnA LpOXOKel Ha napamHax UCNONb3ykT (PepMeH-
TaTopbl 60nbWO BMecTMMOCTU — A0 850 m3. Mpouecc Bbi-
pawmBaHUa APOXOKeN PEerynmpyetca CKOpPOCTbIO MPOTOKa
XUAKOCTW Yepes annapart, KoAnMyecTBOM MoAaBaeMbixX napa-
(hvHa N aMMUaYHOI BOAbI.

B cBA3M ¢ TeM 4TO nNpu nepepaboTKe XUAKMX NapagpuHOB
HeobX0AMMO WCMOMb30BaTh BCE COAEpXaliuecs B nutaTeb-
HOW Ccpefie H-afKaHbl W MNOAYYUTb APOXOKM C MUHUMANbHO
JOMYCTUMBIM ~ COZEpPXaHWeM OCTaTOYHbIX Yr1eBoAOPOL0B
6e3 ux LONONHUTENbHOW 3KCTpakumm u3 buomaccel, cnegyet
BblpawimBaTb APOXXW MPU OTHOCUTENIbHO HU3KUX KOHLEHT-
pauuax napauHoB B cpege. Ona yTunmsaumm OCTATOYHbIX
napauHOB, aKKyMY/IMPOBaHHbIX [APOXOKEBbIMU K/eTKamu,
BHWWcuHTe36e10K NpeanoXun HOBbIA cnocob BbipalinBa-
HUA Apoxokeil. lpouecc ocylwecTBnseTcs B ABYX (DepmeH-
Tatopax B fBe cTaguu. lepBoHayasbHO LPOXXKW Bblpaliu-
BalOT Ha MWUTaTeNbHOW cpede C H-mapauHamu M BCEMU He-
06XoauMbIMM  f06aBKaMK NuTaTe/lbHbIX BELLECTB, a 3aTeM
noc/ne CryLieHWs M OTMbIBKM MX MOMELLAlOT BO BTOPON dep-
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MeHTaTop, Kyda He [A06aBNAT MCTOYHWK yrnepoja —3
LPOXXKU BbIHYX/EHbl WCMNOMb30BaTh HAKOM/EHHbIE B KNeTKax”
YyrneBoAopoabl W AUNuMAbl. 3Ta CTaAWs 4acTo HasbiBaeTcs
«[03peBaHNEM», WUNN «TONofaHWemM». Ha 3Toii cTagum B
APOXOKEBOI 6rOMacce pPe3Ko CHMXaeTcs CofepXkaHue ocTa-
TOYHbIX YIN€BOJOPOAOB W JIMMUAO0B, YTO MONOXMUTENbHO
CKa3blBaeTCA Ha Ka4yecTBe FOTOBOM MNPOAYKLUW.

Bo3nyx

Puc. 76. MpuHumMnuanbHas TexXHONMOrM4Yeckas cxema Mnony4vyeHUs 6enKoBbIX
npenapatoB MNpuv KyJAbTUBMPOBAHUN MMUKPOOPraHU3MOB Ha HepTAHbIX
aucTunnsaTax:

| —c6opHuK; 2 —depmeHTaTop; 3 — nojorpesatens; 4, 7 —pjekaHtatop; 5, 8—
CO0pPHMKM C Melankown; 6, 9 — cenapaTopbl COOTBETCTBEHHO | u |l cTyneHei; 10—
BblapHas YycTaHOBKa; 11 — CylunnKa; 12— >kapoBHf; 13 — BanbLioBbiii (hopmoBa-
Tenb; 14 —Waii6oBbIA 3KCTpakTop; 15— LeHTpuUdyra; 16 — cywunka-gesonoparop;
17 — cenapatop Ana penapatuHu3ata; 18 — c60pHUK; 19 — PuAbTP; 20 — COOPHUK
OYMLLEHHOrO genapaduHusara.

MpuHyMNnanbHasa TexXHONOrn4yeckas cxema noJsyvyeHus
6eNKOBbIX MpenapaTtoB Mpu Ky/JAbTUBMPOBAHUM MUKpoopra-
HU3MOB Ha HEMPTAHbIX JAUCTUNNATAX. Mo aToii cxeme
(puc. 76) HedhTAHOW AUCTMANAT M3 cOOpHMKa 1 Ao3upyeTcs
B q)epmeHTaTop 2, Kyfa OAHOBPEMEHHO nNOoAaeTCA BO,quII‘/'I
pacTBOp MNMTATEeNbHbLIX CO/eid, COCTOAWMA u3 cynepdocha-
Ta, XNOPUCTOro Kanaumda, CepHOKMCNOro marHuA, cyan)aTa
aMMOHUA, aMMMUaAYHO BOAbI N MWKPO3/1IEMEHTOB. B thep-
MEHTaTop OAHOBPEMEHHO NoAakTCA NMOCEBHOW MaTepunan u
BO3AyX M3 KomMnpeccopa. FoToBasi 6uomacca ,D,pO)K)K&VI He-
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npepbIBHO O0TOMpaeTcad M NojaeTcsd HacocoM 4epe3 nogorpe-
BaTens 3 B AieKaHTATOp 4, rhe OHa pasfenseTcA Ha BepPXHWI
CNoii — APOXOKEBYIO CYCMEH3UI0 B HENTAHOM JUCTUNNATE U
NHXHWUIA — 0TpaboTaHHY KynbTypanbHYH XWAKOCTb, KO-
TOpas nocrie OXNlaXAeHUs CHOBa BO3BpallaeTcs B (DepMeH-
Tarop 2.

N3 pgekaHTatopa 4 ApoX>KeBasf CYyCNeH3usa MocTynaetr B
COOpHMK C Mewankon 5, rge o6pabaTbiBaeTca ropsymMm BOA-
HbIM  pPacTBOPOM MOBEPXHOCTHO-aKTUBHOTO  BeLLecTBa
(MAB), u 3aTem HanpasnseTcs Ha cenapaTopbl 6 1 CcTyne-
HA. TMony4YeHHbIA genapauHuM3aT NoCTynaeT B feKaHTaTop
7, a Apox>keBas CcycneHaus — B COOPHUK C Mellankoin 8,
rge OoHa NOBTOPHO o06pabaTbiBaeTCA BOAHLIM  PacTBOPOM
MAB u© nofjaetca 3aTeM Ha cenapatopbl 9 11 CTYMNEHMW.
CKOHUEeHTpMpOBaHHAA ApPOX)KeBas CYCMeH3us nocTynaet B
BbIMapHY0 YCTaHOBKY 10, rge OKOHYATeNbHO KOHLUEHTPUPY-
eTcq, W 3aTeM Hanpasnfetca B Cywwunky 11, [Jpoxxu
nocne CyLWKW HanpaBnAlTCA B LWab0BbIA 3KcTpakTop 14,
raoe oHW ob6pabaTbiBatoTCH 6EH3MHOM B MPOTMBOTOKe. Mony-
yaemas npu 3TOM XuMAKas (pakuus HanpaBnseTcsd Ha pek-
TUUKALMIO NS pasfefieHns Ha 6MOXWP U pPacTBOPUTEND.

JKCTpakTMBHasa o6paboTka 6uomacCbl pacTBOpUTensMM, KoTopas
06bIYHO OCYLL|eCTBAAGTCA MPOTOYHLIM MeTOAOM B 3KCTpakKTopax, npume-
HSieMbIX NPW BblfeNeHUN pacTUTEeNbHbIX Macen U3 ceMsiH, Heobxoguma Ans
nosly4yeHUss JpoxOKeBol 6uomaccbl Tpebyemoro KauvecTBa Mo cojepxa-
HUK OCTaTOYHbIX yrnesogopogos (He 6onee 0,1%) u nunugos (He 60-
nee 5%), Tak KakK HedTsiHble AUCTUANATBI cofjepxaT TpyAHoycBawuBa-
eMble TSXKeflble H-a/nKaHbl C YUCAOM YrNepofHblX atomoB 6osee 18.

Monyyaemblii NpyY 3KCTPaKLUU LPOXIXKEA 6MoXMp cocTouT Ha 90%
M3 WUCTUHHOrO >kupa (auuarauuepuHsl, dochoramuepuabl, CcBO60AHbIE
XXMPHble KWUCAOTbI) M Ha 10%— M3 HeoMblNsieMblX BelecTB (60nbluei

YacTblo YrN1eBof0pPOAOB).

PaUHMpPOBaHHbIA APOXKEBOI LWPOT MOCTYyMaeT Ha LeHT-
pughyry 15, 0TKyfa nocne OTAENeHUs pacTBOPUTeNa TpaHc-
nopTuUpyeTcs B CYLWWKY-Ae3ogopaTop 16. 34eCb OH OKOH-
yaTeNbHO OTAenfgeTca OT PacTBOPUTENA W B BUAE FOTOBOIO
OPOXOKEBOr0 KOHLEHTpaTa OTnpaBfseTcs Ha CKnaj roToBoOl
NpoayKuum.

Mpu Mukpobmonornyeckon fenapapmHusaunn HeMTAHbIX
AOvnctunnatoB BblgenseTca  He(TAHOW  «AenapaduHuU3aT»,
cofepXaliMil HeKOTOpoe KONM4YecTBO MPOAYKTOB MeTabo-
nvsma. [Ans wux yganeHua penapauHms3at nogsepraeTcs
LLlenoyHon oumcTKe, a 3aTeM CMelUIMBaeTCs B OMpefeneHHON
nMponopuMn C rofoBHOW (pakuueil Ans MNOAyyYeHUs CTaH-
JAapTHBLIX AN3efIbHbIX TONAUB UAN Macer.
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OcobeHHOCTH npouecca BblpalmBaHna

MWUKPOOPraHU3MOB Ha XWAKWUX YrnesBoAopofax
HedTH

MoTpebneHne cybcTpaTa M pocT 6Momacchl

CKOpoCTb M MOHOTA MNOTPe6/ieHNns MUKpPOOpPraHu3mMamm
YrNeBO4OPOAOB B KayecTBe eAMHCTBEHHOrO WCTOYHWKA yrie-
poja npexpae BCEro 06YyCnOBMeHbl CTEMEHbD TeTepOreHHo-
CTu cybcTpata M HalMyMeM B [aHHOM cjy4yae 4veTbipexdas-
HOW cucTembl (ras — Bofa — XXWAKWUIA YrieBoAopos — TBep-
[l0e BelLecTBO).

MccnegoBaHusa pacnpefeneHns KNeTOK B XWUAKMX (asax
(yrnesopopof — Bofa) Mnokasanu, UYTO 73 MUKPOOHbLIX Kie-
TOK pacTyT B BOAHOWN (hase, a % agcopbupytoTca Ha no-
BEPXHOCTM napadmHOBLIX Kanenb. [Mpu 3TOM KAeTku, aTa-
Kylouwue Kanau napapuHa gumameTpom MeHee 3 MKM, pacTyT
B BOAHON cpefe uam NoTpebnsaT pacTBOPeHHbIE napaduHbl
M3 BOAHOWM cpefbl. Kannu napaduHa AnameTpom 6onee
3 MKM ajcopbupyloT Ha CBOel MOBEPXHOCTWU KIETKM MMWKPO-
opraHnsMoB. ®dpakuma KNeToK, aTakylwux Kanau napa-
(huHa puameTpoM 5 MKM UK 60nee (agcopbupyrowmnxca Ha
HUX), OYeHb Mana. Takoe COOTHOLIeHMe (paBHOBECWE) MEX-
Ly fBNeHUsMU afcopbumm n gecopbumm ocTaeTcd MOCTOSAH-
HbIM B MpoOLeCCe KynbTUBMPOBAHMA MMWKPOOPraHW3MOB.

Kannu yrnesofopofioB pa3MepoM MeHee 3 MKM ycBauBa-
I0TC MUKPOOPraHuamamu, NPOHUKas BHYTPb KNETKM 4epes
nmeroLmnecs B KNETOUYHOW CTeHKe rnapodoOHbIe OTBepCcTUs.
Kannu pguametpom 6onee 3 MKM, agcopbupys Ha CBoei
MOBEPXHOCTU KNETKU MWKPOOPraHM3mMoB, 06pas3yloT 6uono-
rnyeckne GNoKynbl — arperarsl.

O6pa3oBaHue (NOKYN BbI3bIBAETCA MNPUCYTCTBUEM NUNOPUALHBLIX Ma-
TepnanoB Ha KNeTOYHbIX CTeHKax yrnesojopogaccCMMunumpyrouwmnx MuUKpo-
opraHusmoB. B uacTHocTu, y apoxkel Candida tropicalis agcop6ums wn

yAepXUBaHWe Kanefb YrneBOLOPOLOB Ha MOBEPXHOCTU KJIETOK MPOMCXO-
OAT 3a CYeT KOMMJEeKca MaHHaH — XWpHas KucfoTa.

B HenocpeAcTBeHHON 6/M30CTM OT KNeTKW Noj AelicTBUEM
BHYTPUKNETOYHbIX BeELIECTB 60nblIMe Kanau yrnesopopofa
pacnagatTcsd (pacTBopAtoTca) A0 HebonbWUX MO pasmepy
Kanenb (NceBAOPacTBOPMMOCTbL), CMOCOGHLIX Npo-
HWKATb BHYTPb KNETOK. C YBE/IMYEHWEM KOHLEeHTpayuu
KNeToK NceBOpPacTBOPMMOCTb W, CNefoBaTeflbHO, pacTBOpU-
MOCTb Yr/1eBO4OpPOA0B NoBbiWarTCA (puc. 77). Makcumanbs-
HOe YyBEeNuMYyeHue MCeBAOPacTBOPUMOCTM COOTBETCTBYET /-

250



LenHoi ha3e pocTa MUKpoopraHuama. Mpu 3TOM U3MeHeHwue
BE/IMUMHbLI NCEeBAOPACTBOPUMOCTN HE OKa3blBaeT BIUAHUSA
Ha CKOpocTb POCTa MWKPOOPraHu3ma B BOAHOW (hase.
KonunyectBo knetok o6emx pakuuii (pacTywmx B BOj-
HI[ dase n agcopbmpoBaHHbIX Ha MOBEPXHOCTW Kamesb
napaduHa) yfBanMBaeTcs C OAHON W TOW XXEe CKOPOCThLH.

MexaHuU3M BHYTPUK/IETOYHOrO MepeHoca Yr/eBOAOPOAOB MOMHOCTbLIO
He BblficHeH. OJAHAKO M3BECTHO, UYTO Yr/eBOAOPOAbl aKKyMynuMpylTCa B
MUKpOTenax WAW NUNUAHBIX BK/AYEHUSAX KNeTOK, [fAe JI0Kanu30BaHbl
(hepMeHThl, Katanusupytouime
OKWCNEHNE anKaHOB [0 OpraHu-
yeckux Kucnot. [losTomy copep-
XaHue NUNUA0B B KNETKax MUK- 8 87
poopraHu3mMoB, pacTylUX Ha yr- | oM
neBOAOPOAAX, 3HAYNTENbHO Bbille
Nno CpaBHEHUIKD C UX COfepXaHWu- I/I
eM B K/JeTKaX MWKPOOPraHwmsmoB, $ 38.V
pacTywux Ha rnawkose. [lpuyem
yXe "B MOMEHT BHeCeHWa MUKpPO- E
OpraHM3MoB B cpedy C YrneBofo- [1
POJAMU COZEepPXaHUe B HUX AUMU- l|'l,2 1515124 21305336 56
A0B YABANBAETCA. [T enbHOCT b Ky b TUBMPOBaHUA, Y

TUNUYHBII nepmnogunye-

CKUI npouecc KynbTUBUPO- ( Puc. 77. 3smeHeHne pacTBOPUMO-

cTm (ncesgopacTtBopumoctn 1) u
BaHWA MUKpPOOPraHM3MoB j KOHUeHTpauun 6uomacchbl (2) npwu

Ha >KMWAKNX yrnesoAopo- NepMoAMYecKoM  KynbTMBMPOBa-
pax npeactaBnieH Ha puc. Hun Candida lipolytica (cko-

78. KpuBas HakonneHus pocTb aspauum 3,92 mMIu).
6romaccbl MOXeT 6bITb yC-

NOBHO pasfeneHa Ha Tpu

yyacTka. [lepBblii  OMNUChbI-

BaeT Nepuoj, XapakTepusy- .ﬂl
owmiics  M36bITKOM Ccy6CT-

pata W OTHOCUTENIbHO He-

60MbLWINM KONn4ecTBOM

Knetok. B 3ToT nepuog |

Kaxkpas nocreaytoujas J 10 12 M 16 18 20 22 24 |.

Kanns cy6cTpata  Koanec- L/VTerbHOCTb KylTsTUBMPOBAHMS, Y

LinpyeT ¢ cnokynoin nocne

T°ro, KakK npegbiayLias Puc. 78. HakonneHune 6uomaccol

Kanns MofHOCTbIO I'IOTpe6- n notpebneHne cybcTpaTta B Npo-
o Lecce MepuofMYECKOro KyNbTUBU-

NneHa KneTkoW. B aToT ne- poOBaHWS  MMWUKPOOPraHW3MOB Ha

pnoa KNeTKn CMOCOGHbI XULKUX YyrneBogopojax:

Pactm ¢ MaKCUManbHOM 1—KOHUeHTpauns  6uomaccel; 2 —

o6wWwmnii cy6eTpat; 3 —cy6eTpart, He
CKOPOCTbHO. CBA3aHHbI BO (AIOKYNbI.
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BTopoii yuyacTok (npsmas NMHWA) XapaKTepusyeT Mepuog
pocTa KNeToK C MOCTOSHHOW CKOpOCTbio. B pesynbTaTe He-
MPepbIBHOIO0 poCcTa K/ETOK MX KOMYECTBO Ha efuHuUUy duio-
Kyn MnoBbllaeTcs, KOAWYeCTBO cybcTpaTta B Ky/bTypasbHOWM
XWUAKOCTU CHMXXaeTCsi, OCTAeTCA MeHblUee KOMM4YecTBO cyb-
CTpaTHbIX Kanenb. T[loTpebneHne cyb6cTpaTa YyckopseTcs
TOrga Kak BpeMs MeXAy KoafnecueHuuei cybcTpaTHOWM Kam-
nv ¢ NoKynoin Bo3pacTaeT, Tak Kak 6onbwemy uucny do-
Kyn COOTBETCTBYeT MeHbllee KO/M4YeCTBO Kamesnb cy6cTpa-
Ta. MoaTomy B HekoTopbiXx ioKynax cybcTpaT 6yger
ncTowatbecs ewe [0 TOro, Kak Apyras Kanfis CMOXeT Koa-
necympoBatb C (DIOKynoin. PocT KNeTok B 3TuX (haoKynax
3amepnsetcsa. Korga cybcTpaT B KynbTypasibHOM XXUAKOCTH
6yner noTpebneH, Bce (MNOKYNAbl WUCNbITAOT HeAOCTATOK
NUTaHUS.

AdhdekTUBHOE  perynmpoBaHue npouecca epmeHTaymm
MOXEeT OblTb OCYLIECTB/IEHO Ha NMHeliHOW (hase pocTa (Tpe-
TUIA y4yacTOK), KOrga MepeHoC pe3epBOB cy6cTpaTa W3 Xug-
KOCTU K pacTywum 3nemMeHTam (nokynam) nAuMUTUPYeET
obpasoBaHue 6Guomacchl. VcuesHoBeHue (NoKyn Habnwaa-
eTca B KOHLEe NMHelHOW (ha3bl, KOrfja BHEKETOYHbIA MaTe-
pvan npeBpawaeTca BO BHYTPMKIETOYHbIA MPOAYKT B pe-
3ynbTaTe MNOTEpU LENOCTHOCTU (hoKyN.

Mpyv NOCTPOEHWM MOJenei, OMUCbIBAKLWMX  MNpouecc
KYyNbTUBMPOBAHMA Ha YrneBofopojax, AenawTcs cnegyto-
Wwme NpUGANXKEHNS N NPELMNONOXKEHUSA:

1 KneTku npeumMmyLLecTBEHHO COAepXatcs BO (NOKynax.

2. dnokyna mMofenupoBaHa Kak amnapart MOIHOTo CMe-
LUEHMS.

3. PocT B npegenax (nOKynbl OMWCLIBAETCA  MOAENbHO
MOHO C KMHETUYECKUMW MapameTpaMmu, TUNUYHBIMU A5
Candida tropicalis, pacTywero Ha H-rekcajekaHe (|limax=
= 0,31 u-1; /Cs=0,I r/n; ¥=1,0 r Cb Ha 1T cy6cTpata).

4. BBefeHMWe CBEXEro nNUTaHWa BO (IOKY/bl OCYLLECTBAS-
eTcA B pe3ynbTaTe KoanecueHuuMu. YacToTa KoanecueHuuu
N OMWCbIBaeTCA YpPaBHEHWEM

28ra= 5,4-10-5%'0.6n1,33,4

roe ® —copepxaHue pakymm AUCNEPrupoBaHHON (asbl, %»

5 ®nokynbl  KoanecuupylT C ApyruMu  rokynamid, c
ny3blpbkamu BO3AyXa WAM Cy6CTpaTHbIMM  KanasaMu. Twn
KoanecueHLMn 3aBUCUT OT 0b6beMa (pakuumn, cnocoGhoil
Koanecumposartb.



6. Pasmepbl Kanesnb cy6cTpaTa, BKNOYAKOWMXCA BO (1O-
Kynbl MPW KoanecueHUuu, onpefenstoTcs WX CpPeaHUM aua-
meTpom (B CM)

rfcp = 0,193DMW e-s>

rae 0,193 — nepeBOAHON KOI(PPULMEHT;
Dm — gnameTp mewanku, m;
We — uncno Bebepa.

7. CtabunbHble pa3mepbl (AOKYn HaxogAaTcd B 3aBuCU-
MocTu OT YPOBHS TypOyneHTHOCTU. MakcuManbHbIA cTa-
O6UNbHBbIA Dmax W MWHUManbHbIA HeCTa6u/IbHbIA Drain pas-
Mepbl PpaCCYUTbLIBAKOTCA MO YPaBHEHUAM:

r0,44DMWe—6 npn 8°.1400 o6/MuH,
wax | 0,27£>m We—6 npu N < 1400 06/MuH,

Mnin = 0, KO Tax-

®ioKy/bl, pasmMepbl KOTOPbIX MPEBLIWAKT CTabu/bHbIE
pasmepbl, AeNATCA Ha ABe MeHbLWe (h/I0KY/bl PAaBHOW KOH-
LeHTpaymu.

YaenoHas CKOPOCTb pocTa MWKPOOPraHW3MOB, acCUMWU/IM-
PYIOWMX YrneBofopoabl, MOXET ObiTb MpeAcTaB/leHa B BU-
fe Crnefytolieil MaTemaTuyeckoli Mogenn:

Nz Wrax S/[Ks+ S+ Kr(S0-S) + Kprs (S0- 9)].

Ta6bnunuya 27

3HaueHNs KOIPPULMEHTOB ANA APOXOKEN
Candida guilliermondii

LTamm Amaxl
[Lpoxokei y—1
Ks. Iin Kr v ' ar r/rsCE
H-529 0,52 0,10 0,025 0,035 0,83
H-704 0,55 0,10 0,050 0,027 0,81
H-744 0,98 0,09 0,034 0,065 0,78
H-542 0,70 0,07 0,075 0,045 0,88
H-640 0,64 0,08 0,062 0,073 0,80
H-569 0,80 0,15 0,010 0,117 0,82
H-638 0,62 0,11 0,027 0,019 0,80
H-735 0,80 0,55 0,024 0,051 0,70
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KoHueHTpaLuio cy6cTpaTa MOXHO paccuuTatb MO ypas
HEHHIO

KoHueHTpauna 6uomaccel x paBHa (So—S)/as (rge
as — Ko3ah(uuMeHT NPOMOPUUOHANBHOCTM, PaBHbIA Konuue-
cTBY cybcTpara, pacxOAyemMoro Ha eAuHuULy BHOBb 06pasy-
oweca éuomaccsl).

B T1abn. 27 npuBefeHbl 3HavyeHUA KO3IPOULMEHTOB And
HeKOTOpbIX WTamMMOB Apoxokein Candida guilliermondii.

OCO06EHHOCTHW cocTaBa NMTaTeNbHOI cpefbl U
YCNOBUWIA KyNbTMWBUMPOBAHUS MUKPOOPTraHWU3MOB
Ha >XUAKWUX YyrNeBogopoAax HedpTw

CocTaB nuTaTenbHOW cpegbl. [na pasBUTUA MUKPOOP-
raHM3MOB Ha cpejax C XWAKUMMW yriesogopojamu (napa-
(huHamMn) HeobXOAMMO Hanuuue B cpefe UCTOYHWMKOB asoTa,
(hochopa M MUKPOINEMEHTOB, a TakXe BUTAMUHOB.

B kayecTBe WCTOYHMKA a30Ta Npu KyNbTUBMPOBAHMMW Ha
napaguHax MCNONb3YKTCA Pas3NMyHble OpraHuyeckne n He-
OpraHMyeckue asoTcojepxaliuMe BellecTBa: rMAPOAU3aTHI
6enka, LPOXOKEBOW 3KCTPaKT, aMWHOKMCAOTbI, acnaparuH,
MOYEBMHA, amMMWaK, aMMOHWIHble conn  (UUTpaTbl, CYfib-
thatbl, docgarsel M Ap.). Ha cpefax ¢ OKUCNEHHbIMWU dop-
Mamu asoTa poCT Yr/ieBOA4OPOSACCUMUNUPYIOWNX MUKPO-
OpraHu3MoB 3HaUYUTENbHO cnabee.

B cpefy BBOAATCA TakKXe WCTOUYHUKKU ocdopa (cynep-
thochat unam gocdopHas Kucnorta), Kanusa  (XIOPUCTLIiA
Kanuin), marHus (CepHOKUCAbIA MarHuid).

Ha akTMBHOCTb pOCTa MWKPOOPraHuW3moB, Ky/nbTUBUpYe-
MbIX Ha YrneBOAOPOAAX W XWUPHbIX KUCMOTaX, okasbiBaioT
CTUMYNMpYIOLLee BAWAHWE MWKPO3NIEMEHTbI, B 4YacTHOCTU
Xeneso, mMapraHey, W LUHK. [TOMUMO aKTMBUPYIOLEFO Bnus-
HUS Ha POCT APOXOKEH OTMEYEHO BAWUAHWE AAHHbIX mMukpo-
3/1IEMEHTOB Ha KayecTBO MNosiydaemMoil 6umomaccel. lMpu BbI-
pawmBaHMM MWKPOOPraHW3MOB Ha cpefax C HefOCTaTOUYHbIM
COZlep>XXaHMeM MapraHua, Xefiesa u LMHKa cofep>aHue yr-
JIeBOLOB B ApOXXax cHuxkaetca ¢ 5,78 go 1,5%, ogroepe-
MeHHO cofepaHue 6enkoB nosbiwaeTrca ¢ 41 o 50%.
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3aMeyeHo MNOMOXWUTeNbHOE BAUAHWE WOHOB Kanna U py-
OiAgMa  Ha Mpouecc OKUCNeHMA TeTpa- W TeKkcafeKaHa
kyneTypoii Corynebact sp.

MoTpe6HocTs [APOXOKEA B BWTaMMHaX, B YacCTHOCTW B
6uoTMHE, M3MEHSIeTCH B 3aBUCMMOCTM OT A/IMHbI Yrfiepog-
Hoi LIEMW MCMONMb3YEMOro M-afikaHa: Ha ajikaHax C 4YMC/IOM
yr/lepogHbix aTomMoB 10—11 n 12 pocT gpoxokei 6e3 6uo-
TMHa HEBO3MOXEH, Ha ankaHax ¢ C13— Ci7 HabnwogaeTcs
He3HaunUTeNbHbIA POCT B OTCYTCTBME OMOTMHA, NPU €ro BHe-
CeHMM CKOPOCTb pocTa MoBbIWAeTcs B 1,5—2 pasa; CKOpOCTb
pocta APOXO>Keik Ha Cie M Qg AOCTAaTOYHO BbICOKas, BHece-
H/e 6MOTMHA NPAKTUYECKN HE O0Ka3blBAeT B/IUAHUS Ha Hee.
HekoTopas MOTPEBGHOCTb MWKPOOPraHU3MOB B GMOTUHE Npwu
pocte Ha H-afikaHax CI7— C20 COXpaHSeTcs Ha paHHMUX
CTaAMsaX pasBUTUS.

PasnnyHas noTpe6HOCTb B OMOTWMHE APOX)Kel MOXeT OblITb cBA3aHa
C HeoOAWHaKOBbIM MeXaHM3MOM WX OKWUCMEHUA. He wncknio4yeHa BO3MOX-
HOCTb CHUXXEHMWA NOTPe6HOCTU B GMOTUHE 3a CYeT o6pasylLmMxca B Npo-
Liecce MepBUYHOIO0 OKWUC/MEHUSA YTr1eBOAOPOAOB BbICIUMX XXUPHbIX KUCAOT,
B 00bIYHOM CMHTe3e KOTOPbIX W3 auetarta y4dyacTByeT 6UOTUH. B vacTHo-
c, MyTaHT Rhodotorula glutinis, Hecnocob6HbIli pacTu 6e3 [06aBOK
HUKOTUHOBOIM KMUCNOTbl Ha YrnepofgHbIX cpefax, Ha cpejax C «-a/iKaHaMu
6e3 6MOTUHA AaeT 06UNbHYIO GMomaccy.

MoTpe6bHOCTb APOXOKEW B TMaMWHE MpKU UX pOCTe Ha cpe-
Jax C H-afkaHamu B 2—5 pa3 HMXXe NOTPEBGHOCTU Tex e
Ky/bTyp Ha cpefe C FniKo3oi. OTYeTnMBbIA POCT TUAMUH-
0eUUUTHBIX SPOXKENH Ha cpefax Cc f-aKaHaMy BO3MOXEH
npy 60nee HU3KMX KOHUeHTpaumsax TuamuHa CT, yem Ha
cpege ¢ rnwkosoi (puc. 79). CopepXaHue TuamMuHa B
KneTkax Kak TmamuHasToTpodHbiX (C. tropicalis), Tak wu
TMaMUHIeTepoTPOdHbIX apoxxkeir (C. lipolytica) 3Hauwm-
TeNbHO HUXe (B 2—5 pa3) npu UX pocTe Ha cpefje C rekca-
[JekaHoM. YMeHblUeHne NoTpebHOCTel B TMaMMHE MpU pPocTe
Ha cpefaX C H-aJKaHaMW CBA3aHO C YMEHbLUEHVWEM aKTUB-
HOCTU TWaMWHCOLepiKallero (epmMeHTa nupysaTaerungpore-
Ha3bl.

B ycnosuax geuumrta TMamumHa npu BblpawuBaHum Tua-
MUHTreTepoTpodHbIX apoxoken (C. lipolytica) Habnwopaetcs
NMMUTUPOBaHWE pocTa W Bbl4eNeHNne B Cpefy KETOKWUCOT,
nPu pocTe Ha cpefe € H-napauHaMmm — 7-KeTOrnyTapoBoid,

Ma  cpefe C T/IIOKO30/i — NMUPOBMHOIPajHOA  KWUCAOTHI
(Pvc. 80).

YeTKWX faHHbIX 0 TOM, B Kakux MMEHHO BMTaMMHax W B KaKUX Ko-
MYECTBAX HYXAAOTCA APOXOIKU MPU poCTe Ha YrneBOAOPOAHbIX cpejax,
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HeT. O6bIYHO NpPU BbIpaliMBaHUN APOXIXKel Ha «-ankaHax B cpegy Bs_
AAT YyHUBepcasibHble WCTOYHUKM BWTaMWHOB Tuna APOX)>KeBOro asT®

nusarta.

1

HekoTopble BuAbl Apoxxei Candida MOXHO BbipaLlW.
BaTb Ha Yr/IeBOJOPOAHbLIX cpeaax 6e3 A06aBNEeHUS KaKWX-
nmbo takTopoB pocta. Hampumep, 6e3 BUMTaMUHOB YycneLl,

HO pacTyT CMellaHHbIe

00001 0001 0,01 01
CT, MKr/M/r

Puc. 79. HakonneHue 6uomacchbl He-
KOTOPbIX APOXXEeBbIX KynbTyp (1 —
Pichia fermentans; 2— Endomyces
magmesii ¥-1079; 3 — Debaryomy-
ces disporus A-204; 4,5— Candida
lipolytica 695) B 3aBucumocTu OT
KonuyectBa TuammHa CT, BHECEHHO-
ro B NuTaTeNbHyK cpeay:

1—4 —cpefa C [/HOKO304;
rekcaZeKkaHoMm.

5—cpega ¢

Puc. 80. HakonneHue 6uomacchl C.
lipolytica 695 (1) »n o6pasoBaHue
KeTokucnot (2) B 3aBMCMMOCTU OT
KO/INYECTBEHHOrO0 COfepXaHus Tua-
MUHa B cpefile C rekcafjeKkaHoM.
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KYNbTYpbl

Candida intermedia
(wTamm, HyXAarLWwmni-
ca B 6uotuHe) u C. lj.
polytica (wTamm, HyX-
jalouwumiica B TUaMmu-
He) C B3aWMHbLIM CHab-
XEHVeM  BUTaMMHaMMU,
a TakxXe KynbTypbl, 06-
najawuwme  BblpaxeH-
HO/i  MOTPe6GHOCTbIO B
61MOTMHE WAM  TUamuHe
npy BblpawmMBaHuM Ha
rnwkose, Hanpumep C
tropicalis, C. quillier-
mondii, C. lipolytica.

Benkosble npenapa-
Tbl, MONyYeHHbIE BbIpa-

WMBAHWEM  MUKpooOpra-
HU3MOB Ha  YrneBojo-
POAHOM Cblpbe, B 4acT-
HOCTM Ha  OYUMLLEHHbIX
H-napaguHax, nverT
cneayrowmii COoCTaB
(8 %): Boga — 6—10;

cbipoit 6enok (NX6.25)—
50—60 1 Bbllwe; XUp —
fo 5, yrnesofgbl— 10—
22, 3ona — 10.

B 6enkoBbiX npena-
patax cofepxaTcs cre-
oywoue  aMUHOKKCNO-
Tol (BT Ha 100 r 6enka):
TpunTohaH 1,0—3,0;
nm3unH - 5,0—8,0; meTuno-
HUH 0,5—15; apruHuH
4.6—5,7, rMCTULAMH
1.6—2,1; TpeoHuH 3,3
6,7; BanuH 4,6—5,6; u3o-



eivmn 3,4—4,8; neiuuH 5,2—=8,5; deHunanaHnH 2,5—5,0;
yiictun 1,8.

Ycnosus  KynbTMBMpOBaHUA. Ha npouecc passutud
MWKPOOPraHn3mMoB 60/blIOE BAWUAHWE OKa3blBAKOT YCNOBUA
WX KyNbTUBUPOBAHMA: CKOPOCTb MepeMellnBaHns, KOHLEHT-
paums MOBEPXHOCTHO-aKTUBHbLIX BellecTs, aspauua u pH
cpefbl, Temnepatypa U T. 4.

CkopocTu noTpebneHns yrnesofopofoB U pocTa MUKpPO-
OpraHn3mMoB 3aBUCAT OT BefIUYMHbLI MOBEPXHOCTU KOHTaKTa
K'ETOK MWKPOOPraHn3MoB W Kamnenb cyb6bcTpata. BenuuuHa
MOBEPXHOCTU KOHTaKTa B CBOK O4Yepeib 3aBUCUT OT CKOPO-
CWM nepeMelinBaHNUA W BEAWYMHBLI MOBEPXHOCTHOrO HaTA-
XEeHUA.

YBennyeHne ckKopocTu noTpebneHus cybcTpata U cokpa-
LeHVE NPOLO/MKUTENbHOCTU POCTA MOXET ObITb LOCTUTHY-
TO MHTEHCWBHLIM MepemelinBaHmeM. B Tabn. 28 cnpasegnu-

Tabnuuya 28

CkopocTb Mpopgonxu- CKopocCTb Mpogonxu-
nepepmemm- MpoaonXn-  ‘renphocts  nepemewwn-  JPOAOKMU- “qenihiocTy
BaHUS, TENbHOCTh NINHEIiHOIA BaHus, TENbHOCTD NINHeliHOM
w1 nar-asbl, 4 hasbl, 4 w1 nar-tassl, 4 dasbl, u
2500 4,0 1,05 1000 6,3 2,8
2000 4,0 1,25 500 12,2 3,6

BOCTb TAKOr0 YTBEPXAEHUA MNOKa3aHa Ha MpuMepe Mepuo-
[MYECKOro KynbTuBMpoBaHMsA apoxckeit Candida.

C YBEe/WYEHMEM CKOpPOCTM MNepemeLunBaHUs MNOBblLIaeTcs
CTeneHb 3MY/brMPOBAHUSA U COOTBETCTBEHHO YMEHbLUAETCH
pasmep Kanenb YrneBofopoaoB. [lepemelwnBaHne [OSKHO
ObITb OPraHM3oBaHO TakuM 06pa3oM, 4TOObl MOCTOSAHHO B
cpede cofepxanacb Heob6xoaumas KOHLEHTpauus Kanesb
napaguHa ¢ pasmMepom MeHee 5 MKM. CTeneHb 3Mynbrupo-
BaHUs XapakTepu3yeTCAa MoKasaTefieM CpefHero guametpa
Kaneno dg. B npouecce KynbTMBMPOBaHWA € noTpebneHu-
eM (hpakumMm napaguHOB BeUYMHA CPeLHEro AmameTpa co-
OTBETCTBEHHO CHMxaeTca (puc. 81).

Lpyrum (hakTopoMm, OKasbiBalOLWMM B/IUSHWE HA BEIMUYUHY
MoBEPXHOCTM KOHTAKTa KJ/IeTOK MUKpPOOpraHu3ma u Kanesb
cybcTparta, ABNSETCA MOBEPXHOCTHOE HaTAXeHWe. BeepeHue
MOBEPXHOCTHO-aKTVBHbIX BELLECTB CHUXAET MOBEPXHOCTHOE
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HaTs>XeHUe 1 NoBbIWaeT YAe/NbHY CKOPOCTb pPOCTa MUKPO.
opraHusmos. Kpome TOro, B npouecce Ky/bTUBMPOBAHMS
HEeKoTOpble MWUKPOOPraHW3Mbl cCaMy BbiAensaoT B cpefy b
BEPXHOCTHO-aKTUBHble BeulecTBa: Arthrobacter sp., Brevi-
bacterium sp., Corynebacterium sp., Ps. aeruginosa. No-
cardia rhodochrous BbigenatT Tperanosonunug; Torulopsis

DeoLLM G1/1
45 -
36 - 10
7™ 9
-8 Puc. 81. lMoTpebneHue dpakuymm
8. 7 napaguHoB (1) u nsmeHeHue Be-
NIMUMHBI  CPEJHEro AuameTpa Ka-
gmb nenb (2) B npouecce nepuognye-
=S ckoro Bblpauwusanus C. lipolyti-

1 2 18 24 30 36 T2 g CKopocTM  aspaum

[TenbHOC T KyNbTUBMPOBaHNS, Y

magnoliae — pamHo3onunug; Torulopsis gropengiesseri —
caoposonunug; C. petrophilum — nentugonunug; C. lipo-
lytica — >X1pHble KUCNOTHI.

B npouecce Ky/lbTMBMPOBAHWA MWKPOOPraHU3MOB u4epes
onpefeneHHble MHTepBaibl NPOMCXOAUT BCMEHMBAHWE XWG-
KoW (pasbl. CTagms BCMEHMBAHWA COMYTCTBYeT 06pa3oBaHUIO
(IOKYN U akKKyMynauum napaguHOB B KNeTKax, T.e€. OHO
NMPOUCXOAUT B MOMEHT MWHUMAaNbLHOTO COfepXKaHusd B cpeje
MAB. KonnyecTBOo MOBEPXHOCTHO-AaKTUBHbLIX BELLECTB, Bbl-
LensgemMblX KNeTKOW, B OGONbLUMHCTBE CNAy4YaeB 3HAUYUTENLHO
HWXe TOro, MpPM KOTOPOM MOBEPXHOCTHOE HAaTAXEHWE CHU-
XKaeTcsd HaCTO/MbKO, 4TO He HabnopgaeTcs  BCNEHWBaHWA.
B aTux cnyyaax Heo6XO4MMO BHECEHMEe AOMOSHUTENbHbIX
MOBEPXHOCTHO-aKTWBHbIX BELLECTB.

Ha ckopocTu pocTa yrfieso4opoAacCuMUINpPYOLWNX MUK-
poopraHM3MoB ¥ nNoTpebneHns cybecTpata BAUAET TaKXe Be-
NIMYMHA He3aHATOM, AOCTYMHON MOBEPXHOCTM cy6CcTpaTa.

Ha puc. 82 mokasaHO W3MEHEHWEe BEeNYMHbI BHYTPEHHel
MOBEPXHOCTU MapaMHOB 5 B Mpouecce KyabTUBUPOBAHWA.
Ba)XHO OTMeTWUTb, YTO MaKCWManbHbIA POCT HabnwgaeTcs B
cnyyae, KOrga BeMYMHA BHYTPEHHER MOBEPXHOCTU CHMXKa-
€TCA MO0 CPaBHEHMIO C MaKCMMaNnbHOW BEeNUYUHONA.

BennumHa BHyTpeHHeil nosepxHocTM 5 (B cm2cmM3) Mmo-
XeT 6bITb paccumMTaHa Mo ypaBHEHUIO

5 = 6®/dcp.
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Ha puc. 83 npusegeHbl BeNMYMHbI CBOOGOAHON BHYTPEHHel
n0BepxHOCTM Sc, JOCTYMHOM AN MWKPOOPraHM3moB. JTa
nOBepxHOCTb paBHa 06LW el MOBEPXHOCTU Napa)MHOB MUHYC
nowagb, yXe 3aHATas [LPOXXKEBbIMW K/eTKamu.

Ha 3(ppeKTUBHOCTb KyJ/IbTUBMPOBAHWA MWUKPOOPraHW3MOB
Ha XWUOKUX yrnesofopofgax 60/blli0e BAWSAHWE OKa3bliBaeT
aauus cpefbl. B oTnmMume oT yrneeBofHbIX CcybcTpaTos
YrnesofopofHble MOTYT MCMO/b30BaThbCA LPOXXKAMU TONbKO
B a3pO6HbIX YCNOBMAX.

Tak, npu BBeAEHUN KUC- " s cmZcm3
nopoaa B cpedy, copep-

Xalwyto napauHbl, ak- H
TUBHOCTb JbIXaHuns

C. lipolytica 3HauuTenb- #

HO  MOBbILWaETCA no .
CPaBHEHNIO C BbIpalLm- .

BaH/MEM  KynbTypbl Ha

OPYrMX WCTOYHUKAX Yr-

nepopa, Tak KaK Ha 12 18 2U JO SB
OKuUcneHne n apacp MHa [ANMTeNsHOCT b KyNb TVBMPOBAHNS, Y
Tpebyetcas B 2,6 pasa

60/bLLE Kucnopoga Puc. 82. WN3meHeHWe BennuYnH nora-

pucma knetouyHoro pocta (1) wm

H4eM Ha OKMCNEeHWE Tio- BHYTpPEHHeld noeepxHocTM S (2) B

KO3bl. B npouecce Kynb- npowuecce MNepuUOANYECKOro KynbTu-
TUBUPOBaHUA MUKPOOP- BMPOBAHUS MUWKPOOPraHM3mMoB Ha H-
raHM3MoB Npu aspauuu reKcajexate.

cpefbl M3MEHAKTCA KO-
3ahPUUMEHT AblXaHMsa ©
yAenbHasa CcKoOpoCcTb Mo-
TpebneHusa  kucnopoga
(puc. 84).

bonbloe BUSAHNE
Ha PpocT W pasBuTUe
MUKPOOPraHn3MoB OKa-
3biBaeT pH cpeabl. O6bI-
YHO 4S9 Ky/NbTWMBMpOBa-
HUA MPUMEHSIOTCA  Cpe-
bl ¢ pH ot 3,5 go 5,5
lMocKkoNbKY B KayecTse Puc. 83. BusiHMe AANTENBHOCTM

MPOMEXYTOUHOI0 npo- Ky/NbTUBMPOBAHUA Ha BeMUYUHY CBO-

604HOV BHYTpPEHHel NOBEPXHOCTM Ma-
AYKTa OKUCNEHUA H-an- padhuHa SC nNpu MNepmoanNYecKom
KaHOB BbICTYNaKT B OC- KynbTuBMpoBaHuu Candida lipolyti-
HOBHOM >XWPHbIE KWUCNO- ca Ha K-rekcajekade.
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Puc. 85. BnusiHne pH BogHoii cpeabl
Ha yfleNbHYl0 CKOpPOCTb pocTa B 3KC-
noHeHuuanbHol ase (L), KOHEYHYIO
KOHUeHTpauuo Knetok (X|), npogyk-
TuBHocTh (P) u cpegHiolo ckopocTb
no6asneHna NaOH (R) ana nog-
nepxaHua pH.

Puc. 84. N3MeHeHNEe KOHLEHT-
pauum 6uomaccbl X (/), Ko[
apgpuumeHTa abixaHua RQ (2)
pacxofa OCHOBaHMS Ana nog’
gepxanns pH B (3), ygenb!
HOW CKOpPOCTM noTpebneHus
kucnopoga Qq2 (4) v yaenb-
HO  cKopocTu BblJeneHus
yrnekucnotel CxO0r (5) TIpwm

nepuvofNYecKOM  KynbTUBUPO-
BaHum C. lipolytica Ha rekca-
fleKaHe Mpy CKOpOCTU Mnepeme-
wuBaHusa 2000 06/MuH, ;

oM O5Rr/y

Puc. 86. 3aBUCUMOCTb MeX[y Ko-
HEYHO KOHUeHTpauuelii knetok X
H cpefHeli CKOPOCTbIO BHECEHUSs
NaOH R pgna noppepxaHusa pH
(B ckobkax faHbl 3HauyeHus pH,
I — KO3(h(hMUMEHT Koppensaumm) e

H pH MuHepanbHOIi BOAHON CpeAbl B Mpouecce pocTa Mnpo-
T eccusHo CHMXKaeTcA. Ecnm B 3TOT npouecc He BMeLIMBATb-
cs poct ObICTPO MpekpawaeTcd, T. €. HacTymaeT CTauuo-
HapHas (pasa pas3suTMa. NS  CTUMYNMpOBaHMS pocTa
Apox>keit B YrNeBOLOPOAHOW cpede BenuumHa pH nocTosiH-
Ho MOAJAEPXMBAETCA Ha OMpefeseHHOM YPOBHE, OMNTUMalb-
Hom [ANS KYNbTUBMPYEMOr0 MpoAyLeHTa

Ha pwuc. 85 npuBefeHbl 3aBuU- auw
cumocTn  BAUSIHUS  Ha4vasibHOW
senuunuel  PH BOAHON  cpefbl

npy pocte pgpoxxkeir Candida
quilliermondii Ha cpege, copaep-
Xalleil He(TAHble AUCTUANATSHI,
Ha ocHoBHble [MOKa3aTenun npo-
uecca KynbTuBMpOBaHMA. Kak
BuaHo u3 PUCYHKa, MaKCuUMalb-
Has yfenbHas CKOPOCTb poCTa s
3KCMOHeHUManLHoW ¢hase |x, co-

oTBeTCTBYytO L, as MaKCUMasnbHOM’
KOHUeHTpayum OMOMaccbl X\ K
MaKCUManbHO NPOAYKTUBHO-

01224 48 72 9%

ctn KYNbTYypPbl P, n makcunmans-
O/ VTeNsHOCT Ky/b TYBVPOBaHIAS, Y

Has CKOPOCTb MNojayn OCHOBa-
HAS ans  nogaepxaHus pH Ha

nocTosiHHom YPOBHe Habnwopgaer- FP4c. 87. Brmanue Temnepary-

_ pbl cpeabl (B °C) Ha pocT
¢A npu BENYMHE pH B npene apoxoken C. intermedia H-30:
nax 6.5—1,0. /| —32; 2—28; 3—40
Cratuctuyeckass  o06paboTka ’ ' '
NoNYy4YeHHbIX 3aBMCUMOCTEN

Nno3Bo/ivna YCTAHOBUTb KOPPENALMI0 MeXAYy CKOPOCTblo MOo-
flaum ocHoBaHua (B paHHoMm cnyyvyae NaOH) v KoHueHTpa-
umein 6momaccbl B cpefe. MonydyeHHas 3aBMCUMOCTb MMeeT
BWL NPAMON MHMK (puc. 86).

Mpn BblpawWwMBaHMM [POXOKEN Ha yrnesogopogax 605b-
LIoe 3HauyeHWe UMeeT TemnepaTypa cpedbl. ONTUManbHOW
aBndeTca temneparypa 28—30° C. KynbTuUBMpPOBaHME MNpK
6onee HU3KMX TemmnepaTypax MPUBOLUT K YMEHbLUEHUIO CKO-
pocTy pocta Knetok. W3meHeHue TemnepaTypbl OT 28 [0
40° C npu BblpawmBaHum gpoxokeid C. robusta H-331,
G intermedia H-30 oka3blBaeT CYLLECTBEHHOE BAMAHME Ha
NPOLYKTUBHOCTb KY/bTYpP W XapakTep ux pocTta (puc. 87).
Upn Temnepatype 40° C oTcyTCcTBYeT cTauuoHapHasa (asa
Pa3BuTMA KynbTypbl: MOCne JOCTMXKEHUS KaKOro-To Makcu-
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MyMa HakKonneHus 6uMomMaccbl MPOUCXOAWUT pe3koe OTMUpa-
HWe KNeToK, 4TO He HabnogaetTca npu BblpaliuBaHu»
Apoxokein npu 32—34° C.

CpaBHeHMe NpoLeccoB BbipaluBaHns
MWUKPOOPraHW3MOB Ha OYULLEHHbIX XUAKUX
napaguHax v HePTAHbLIX AUCTUNNATAX

Mpu cpaBHEHUW NPOLELCCOB MOSYYEHUS MUKPOOBHOro 6en-
Ka Heob6XoAMmMo OTMeTWUTb cneaytoulee. KynbTuBUpoBaHue
MUKPOOPTraHM3MOB Ha HE(TAHbIX AUCTUNNATAX, WUMEOLUX
Temnepatypy kuneHua ot 300 go 380° C, c copep>kaHuem
thpakumm CB— CD oT 10 fo 25%, Hambonee 3h(HeKTUBHO
npu cofepxaHun a-napauHos 6onee 15%. [MapauHbl
YTUAN3NPYIOTCA MUKPOOPraHnu3mMaMmu u3 HedTAHbIX LWUCTUS-
naToB Ha 60—75%, npu 3atom noTpebnserca okono 10%
HeTAHbIX  gucTUNNATOB. [pouecc KynbTUBMPOBaAHUA Ha
HEPTAHBIX AUCTUNNATAX a3PO6HbIA, HECTEPUbHBINA.

[na BblpalyBaHUa MUKPOOPraHW3MOB Ha XWAKUX Yrie-
BOAOpOJax nanauu npefBapuTeslbHO OYuULAOT A0 COAep-
aHua Cio—C2Z ot 97,5 po 99%. KoHueHTpauua yrne-
BofopoaoB B cpege 1—10%. lMpouecc KynbTUBUPOBAHUA Ha
H-napauHax aspoObHbIli, MOXeT ObiTb KaK CTepu/bHbIM,
TakK U HECTEPU/IbHbIM.

BbiXo4 KOPMOBbIX APOXOKEN MpU BblpalMBaHUM WX Ha
HeTAHbIX auctunnatax Huxke (0,83—0,85), uem npu BbI-
paliMBaHMM Ha OYULLEHHbIX XuUAKMX napagpuHax (0,95—
1,15).

CpaBHUTENbHAA XapaKTepUCTUKa FOTOBOr0 MPoAyKTa, Mno-
NYYeHHOro npu BblpawmBaHum fpoxkeir Candida lipoly-
tica Ha OuYMWEHHbIX H-napauHax U HeMTAHbIX AUCTUNINSA-

Tax, npueejeHa B Tabn. 29.
Tabnuuya 29

Copaepxanue (B %) NpU BbIpaWMBAHWN Ha

KOMMOHEHTbI He(TAHBIX ANUCTUN-

H -napamHax ® ﬂFITa'c)‘( l
ChbIpoli npoTeunH 60—62 68—70
JTn3nH 5,26 6,36
MeTunoHuH 1.0 1,10
rncTngnu 1,67 0,62

Bcero amumHokucnot 54—55 60—62



, 2 KYNbTUBUPOBAHWE MUKPOOPIFrAHN3MOB HA
rasoo6pasHbix YIrn1eBOAO0pPOfJax

BblpalimBaHue MUKPOOPraHM3MOB Ha ra3oobpasHbiX yr-
nesogopogax WMEET pAL MPEUMYyLLECTB MO CPABHEHWIO C Bbl-
pawusaHuem WX Ha Yr1eBOAHOM cCbipbe. K HUM OTHOCATCS:
oTcyTcTeue B Fa3000pa3sHOM Chipbe HeXenaTesbHbIX npume-
ceit, ucknwuatwouee HEOOXOAMMOCTb AOMOMHUTENbHOW OUYUCT-
Kii rotosoii MWKPOGHOW 6MOMaccbl, HU3Kags CTOMMOCTb
cbipbs M XOpOLLAs ero TpaHcnopTabenbHOCTb.

OpfHako nepepaboTka ra3oo6pasHbIX YrnesofopoLoB MUK-
pobunonornyeckMm nyTeM CBfi3aHa C OMNpefeseHHbIMU TpYA-
HocTaMu: HU3KOM WX pacTBOPUMOCTbIO B KYNbTypanbHON
cpefe, MefNeHHbIM POCTOM 6aKTepuil, CNOXXHOCTbK KOHCT-
PYKTVBHOTO O(OpPM/IEHUS MpoLecca W MOBbIWEHHOW NOTpe6-
HOCTbIO MUKPOOPraHM3MOB B KWUCNOPOJE.

XapaKTepucTuka Chipbs

MICTOYHMKaMWU MONYy4YeHMs ra3oo06pasHbIX YraeBof0pOA0B
KaK cbipba 418 MUKPOOGMONOrMYECKONn nepepaboTKu ABAAKOT-
CA MPUPOAHbLIA W MONYTHbIE Tasbl, ra3oBblii KOHAeHcaT, ra-
3bl He(TenepepabaTbiBalOLWMX 3aBOAOB.

MpupogHbll ra3. M3 razoobpasHbiX YrneBOAOpPOAOB Hau-
Gonee MEPCNEKTMBHbLIM CbIpbeM ANA MNONy4YeHUs 6GenKOoBbIX
sewecTs ABNAETCH MPUPOAHLIA ra3. MNpupoaHbIii ras B oOc-
HoBHOM COCTOMT M3 MeTaHa (o 98,6%). CopepxaHue 3Ta-

Ta6nunya 30

CofepxaHue B MPUpoAHOM rase, %
PaiioH i
co2 C, J c2 c3 C (05} N2

3anagHas Cn- 0,02 94,3 0,07 0,03 0,01 0,03 0,2
61pb

TiomeHckas 06- 0,2 95,2 2,2 0,4 0,12 0,04 2,0
nactb

Tomckas 06- 0,06 98,6 1,3 0,5 0,3 0,08 0,3
nacTb

CpepHas Asns 0,6 93,4 2,1 0,6 0,2 0,05 0,3
Y3bekckas CCP 2,0 93,9 2,2 0,9 0,3 0,5 2,2
wmeHCKaﬂ 0,3 93,3 3,5 0,9 0,12 0,03 0,4
YKpaunHa 0,1— 92,5- 0,2— 0,06— 0,01— 0,01— 1,5—

0,2 98,0 1,0 0,8 0,03 0,03 1,6



Ha, nponaHa, 6yTaHa v APYrux 3NeMeHTOB B MPUPOLHOM ra-
3e 3aBUCUT OT ero mectopoxgeHua (taén. 30).

MonyTHble rasbl. [,06bIBAlOTCA COBMECTHO C He(TbO U
npeacTaBAslOT co60M NpPeMMyL,eCTBEHHO  Yr1eBOLOPOAbI
pacTBOpeHHble B HedpTU. OHM XapaKTepu3ykTCA MOBbILWEH-
HbIM CcOfepXaHWem roMosoros MeTtaHa. B cpegHem B no-
NYyTHbIX rasax cogepxutca (B % 06.): yrnekncnoro rasa —
0,1—0,2; metaHa — 30—35; artaHa — 4—20; nponaHa —
5—22; 6yTaHa — 5—20; neHTaHa W 60nee BbICOKOMO-
NeKynspHbIX  YrneBoaopofos — 1—5; asoTa U peakmx
rasoB — 0—10; ceposogopofa — 0—0,01. B pesynbTate
pasfeneHns CbIPpOro MOMYTHOr0 ra3a Ha rasobeH3MHOBbLIX
3aBojax B KayecTBe TOBApPHOW NpPOAYKUMW MNOAyYawT npo-
naHoByk, OyTaHOBYK, MEHTAHOBYK (pakuuu, CTabunbHbIN
rasoBbili 6EH3UH N «CYXON ras».

a30BbI KOHAeHcaT. 3aHMMaeT MO COLEepXaHui cocTaBs-
HbIX BELLECTB MPOMEXYTOUYHOE MOJMIOXEHUe Mexay npupoj-
HbIM UM NONyTHbIM rasoMm. OH fo6biBaeTCs M3 TaK HasblBae-
MbIX Ta30KOHAEHCATHbIX MECTOPOXAeHUN ¢ 60MblIKMM naac-
TOBbIM AaBfieHnem (15—20 MMa u 6onee). N3 Takoro rasa
NpY CHWXEHWUW [aBNeHUs BblgenseTcs 3HaYUTeNbHOE KONu-
4YeCcTBO KOHfAeHcaTa (KMAKOCTW), cOfepXaliero BbiCLIMe
romMonorn MeTaHa, B TOM 4uC/ie NeHTaH U 60fee TAXeNble
YrneBoAopoAbl, BXOAAlWlMe B cOCTaB OEH3MHO-KEPOCUHOBOW,
a uHorfja rasoiineBsoin pakyuia.

Masbl HedTenepepabaTbiBawWwMx 3aBofoB. B npouecce
nepepaboTkn He(pTn yacTb HedTenpoayktos (oT 30 pgo
200 KFr ¢ 1 T B 3aBMCUMOCTW OT YCNoBMIA nepepaboTKu)
npespauiaeTcsa B rasbl. [asbl HedTenepepaboTKn 06bIYHO
cogepxaTt (B % 06.): Bogoposa — 6—8; MeTaHa — 30—40;
3TaHa — 9—12; 3TuneHa — 4—5 (B rasax napadgasHoro
KpeknHra — go 23); nponaHa — 4—14; nponuiaeHa —
7—15; 6yTaHa — 2—8; 6yTuneHa — 8—10 un ap.

Takum 06pa3oM, MeTaH SIBAAETCA OCHOBHbIM KOMMOHEH-
TOM MNPUPOAHOr0 U PYAHWUYHOIO rasoB, a TakXe 60/0THOro
rasa u rasa nonein opoweHusi. Ob6pasyetcs B GOMbLWINX KO-
NnYyecTBax NPU KOKCOBAHWW yrns, BblAenseTcd npu nepe-
rOHKe, KpekWHre, nNuMponuMse u Apyrux nmnpoueccax nepepa-
60TKN HedTw.

Mpn 06bIYHBbIX YCNOBUAX METaH B XMMMWUYECKOM OTHOLIE-
HUN WHepTeH (MHEPTHOCTb OGBACHAETCA MPOYHOW XMMMUYec-
KON CBA3bIO MeXAy yrnepofom v BOAOPOLOM), NPU KOMHaT-
HOW TemnepaType pearupyeTt Anlb ¢ XA0poM. IMpu BbicOKOW



TemmnepaTtype B MNPUCYTCTBUW KWUCNopofa OH BCMNbIXWBAET U
cfopaerT.

KOMNOHeHTLI NpupogHOro rasa, CMeLWKWBasACb B onpege-
NIeHHOM COOTHOLUEHMM C BO3AYXOM, [alT B3pbiBOOMACHbIE
cmecu. pegen B3pbiBaeMOCTM B CMecu c Bo3gyxom (B %):
metaHa— 5— 15, 3TaHa — 3,2—12,5; nponaHa — 2,1—9,5;
A-6yTaHa — 1,5—8,5.

MuKpoopraHn3aMbl — NPOAYLEHTbI Genka

Cnoco6HOCTb MMKPOOPraHW3MOB  MCNONb30BaTb ra3006-
pasHble yrnesogopofbl 6bifa o6HapyXeHa euwe B 1905 T.
MWKpOOpraHu3mbl, OKMCAAKOWMe ras3oobpasHble YrneBojo-
poabl (rnaBHbIM 06pa3omM MeTaH), HalfeHbl B 6010TUCTHIX,
OFOPOAHLIX W APYrMX Mnoysax, B Pe4YHOM, 03epHOM U MOp-
CKMX WnnAax, B uaax rOpPOACKUX OUYUCTHbIX COOPYXEHWUl, B
BOJE PeYHbIX BOAOXpPaHWNUL,, B BOJe 03ep, MOpei, Ha
NNCTbSAX BOASIHBIX PaCcTeHUI, B WaXTHbIX BOAAax, B BO3JyXe
M 0Cafj04HbIX OTNOXEHUAX He(TerasoHOCHbIX palioHOB
(Ha rny6buHe go 300—400 m n 6onee).

Hanb6onee yacto cnocobHOCTb OKUCAATL ankaHbl oT Ci go
C4 BCTpeyaeTcsa Y MMUKPOOPraHW3MOB, OTHOCALUXCA K poO-
gam Mycobacterium n Pseudomonas. OHa o06HapyXeHa
TakXe y npeactaBuTeneih poaoB Bacterium, Proactinomy-
ces. Bacillus n y HeKoTOpbIX OpraHu3sMoB, NpuHagnexatwnx
K pogam  Actinomyces, Streptomyces, Flavobacterium,
Chromobacterium, CoryneBacterium, Acremonium, Micro-
coccus, Staphylococcus.

B nocnefHue rogbl NosiBMNAcCh TEHAEHLMA WCMNONb30BAHUSA
Ona 6uocuHTesa 6Genka Ha OCHOBE MeTaHa CMeLlaHHbIX
KynbTyp 6akTepuii. Tak Kak MPUPOAHbIA ra3 COAEpPXMUT Kpo-
Me MeTaHa W Jpyrue Bel,ecTBa, KOTOPble HE TO/NbKO He
CNoco6CTBYIOT POCTY MWKPOOPraHU3MOB, HO U B HEKOTOPbIX
cnydasx faxe NoAaBnAlOT ero, ANA MUKPOOGMONOrMYecKoro
OKWUCMIEHNS NPUPOLHOro rasa BbIOMPaKOT MWUKPOOPraHWU3Mbl,
cnocobHble He pearnpoBaTb Ha MPUCYTCTBUE MpuUMmeceit
K MeTaHy. YucTble KynbTypbl, KOTOpPble XOpPOLIO yCBauBawT
NPUMpOAHbIA  ra3, Hepeako COCYLLecTBYHT € 6GakTepusimu,
abConNTHO He okKucnawuwmmm MeTtaH, 6onee Toro, 6e3
3TMX 6GaKTepuii MOfie3Hble MUKPOOPraHU3Mbl He yCBauBawT
ra3 CwmelaHHble MONynAauuMM 3a4acTyto pacTyT 60nee akKTUB-
HO. YeM BblfefIeHHbIe U3 HUX YUCTble KYNbTYpbl; CMELIaHHbIE
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NoNynsiuuM ycTOWUYMBBLI: Ha MNPOTSXEHUM MHOFMX nepece-3

BOB B HUX MOAAEpPXWBAeTCA MOCTOSAHHOE COOTHOLWEeHW/]
BUAOB.

B03MOXHOCTU paboTaTb CO CMELIAaHHbIMU KynbTypamu MukpoopraHus/i
MOB yaensetca 60/nbwoe BHUMaHMe. 3TO 06bACHAETCA Npexje Bcero Tem |
4TO MOXHO C€O03[aTb MHOFOKOMMOHEHTHYI WCKYCCTBEHHYI MWKpo6uono-
TMYecKylo CUCTeMY, B KOTOPOW OCHOBHOIW BuA MUKpoopraHuamos (Hampu-
Mmep, Ps. methanica) 6yaeT okucnATb ra3 u BblpabaTbiBaTh 6enok, a gpy. !
rme BuAbl 6GakTepwii, Tak HasbiBaemble CNYTHUKMW (Hanpumep, M. muco-
sum, M. phlei, M. luteum, HekoTOpble MUKPOOPraHu3Mbl U3 poga Pseudo- m
monas), 6yayT o6orawatb cpejy amMMHOKUCAOTaMW U BUTaMWHaMK, T. €.
6yayT co3jaBaThbCA ONTUMAaNbHbIe YCNOBUA AN KaXOro BuAa MWKpo6oB
B WCMOMb3YeMOW CMeLIaHHOW MPOW3BOACTBEHHOW KYnbType.

He Bce conyTcTBylLWMe MUKPOOPraHM3Mbl 0KasblBAKT
CTUMYNMpYytoLLee fLelicTBME Ha POCT GaKTEPMWil, OKMUCASOLWLNX
mMeTaH. Tak, B MCKYCCTBEHHON cMecu KynbTyp c Ps. aerugi-
nosa uau Micrococcus mazei HabnwopgaeTcs yrHeTeHue poc-
Ta ApYrux BUAOB OGaKTepuid.

VcTouHMKamun yrnepoga ANs MWKPOOPraHW3MOB, OKWCAA-
IOWMX MeTaH ¥ ero 6nuxanwmue romonoru, MOryT CHyXWUTb
KaK yrneBsofopoAbl, Tak W ApYyrue OpraHn4eckue BeLiecTBa.
WwmewoTcs BUABI MWUKPOOPraHM3MoB, M36UpaTesbHO WUCMNOMb-|
3yloliMe MeTaH W HecrnocobHble ycBauBaTb ApYrue yrieBo-.
popoabl (Ps. methanica, Methanomonas methanooxidans,
Methylococcus capsulatis). M3BecteH BuAg 6GakTepuin Bact.
methanicum, KOTOpbIiA ycBaMBaeT M3 razoobpasHbIX Yrneeo-
[OpOLOB TOMbKO MeTaH, HO B OT/AM4YMe OT 06/MraTHbIX Me-
TaHOKUCNAKWUX 6GaKTepuii 3TOT MMUKPOOPraHM3M MOXeT
pa3BuBaThCA UM Ha cpejax C >KUAKUMWU Yrnesojopo-
famu.

HekoTopble MWKpPOOPraHM3Mbl He MOTYyT pa3BUBaAThHCA 3a
CYeT MeTaHa WM UCMONb3YKT H-afnKaHbl, HauyuHaa C 3TaHa
UAn nponaHa, UaM ux 6onee TAXenble FOMOJOIMN.

3HauynTeNnbHO 60/ee WKNPOKO B NPUpPoOAe pacrnpocTpaHeHbl
MWKPOOPraHW3Mbl, CNOCOBHbIE yCBauBaTb BCHO FaMMmy raso-
o6pasHbiX YrnesofopoAOB, HayMHas C MeTaHa no GyTaH
BKIKOUNTENbHO. Kak npaBuio, Takme MUKPOOPraHW3Mbl uc-
MoNb3ykT YrneBofopoabl M ¢ 60fiee AJUHHON yrnepogHo®
uenbto. CTONb pa3MYHOE OTHOLWIEHWE MWKPOOPraHW3MOB K
yrnesogopojam o6bAcHAeTCA, MO-BUAMMOMY, 3KOJ0rmyec-
KUMUW YCNOBUAMM UX 0BUTaHUSA.

Y rneBofopoAbl CO CPefHein AAMHON yrnepofHoi uenu (ot
C5 po Ci) wucnonb3yrTca ¢ 601bWIKMM TPYLOM WM HE BCEMU
MUKpOOpPraHuamMamu. [ ns HEKOTOPbIX MMUKPOOPraHuM3mMosB,
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yCBauBalLWmx ra3oobpasHble ankaHbl, UCTOYHUKOM Yraepo-
fa MOTYT CAYXWTb YrNeBOAOPOAbI MHOTO CcTpoeHus. Tak,
Hanpumep, KyNnbTypbl, BblpalliMBaeMble Ha cpefe C npona-
HOM, NPENMYLLECTBEHHO MCMOML3YIOT NpefesbHble YrneBoao-
poabl ¢ npamoi uenbto (~80% ), 32% pacTyT Ha Henpe-
AeNbHbIX aJKaHax € MPsSMON Lenbd U ToNbko 16% wncnosb-
3yloT afikaHbl C pa3BeTBfieHHON Uenbk. Corynebacterium un
IMocardia B aTmoc(epe nponaHa accuMuaupywT 1-xnop-
6yTaH, l-XnopneHTaH, 1-xnoprekcaH, 1-X/l0poKTaH U T.[4.
MukobakTepnu, BblAeNneHHble B aTmoctepe rasoobpasHbix
yrneesofopooB, pacTyT Ha cpefax, cofepxawmnmx MnpoAyK-
Tbl nNepepaboTkn HedTU: napaPuHe, KepoCUHe, HEPTAHbIX
auctunnatax u ap.

MHOre MUKPOOPraHuW3Mbl, OKWUCAAKOLWME MeTaH U Apy-
rve yriesoAopoAbl, MOTyT WCNONb30BaTb B Ka4yeCcTBe eAWH-
CTBEHHOT0  WCTOYHUKA Yyraepoja oOpraHuW4yeckme BellecTBa
HeyrneBOAOPOAHOI0 XapakTepa: YrneBOfAbl, XWUPHbIE KUCNO-
Tbl, CNIUPTHI W T. M. pn 3TOM CAUPTbI U XUPHbIE KUCNOTHI
yCBauBalTCA XYXe, YemM yrnesogbl. W3 cnupToB HaumeHee
[JOCTYMHbI MeTaHO/M W reKcaHon.

MMUKpPOOpPraHn3mbl, afanTUpoBaHHbIe K OKWUC/IEHUIO KaKo-
ro-nn6o yrnesoAopofa, CnocobHbl MCNOMb30BaTb COOTBETCT-
BYOLW WA CNUPT, anbferuj U XUPHYK KUCNOoTy. Tak, Ha-
npumMep, KyNbTypbl MWKOOGAKTEPWA, OKUCAAKLWUX MeTaH U
Apyrue rasoo6pasHble yriesofopofbl, pacTyT Ha MUHepalb-
HO cpefe B mapax MeTW/IOBOrO CNMpTa M MypaBbWHOWN Kuc-
NoTbl NPU UX KOHLUEHTpauuu B cpege He 6onee 0,5— 1%.

MHoOrme MWKPOOPraHU3Mbl, OKUCAAWOLWMEe ra3oo6pasHble
yrnesoaopoabl, Mocne AAUTENbHOT0 KYnbTUBWPOBAHUA Ha
OpraHuyYeckux cpefax CHWXKAKT OKUCAUTENbHYK aKTUB-
HOCTb W/ MOJIHOCTbIO YTpauMBaKOT CNOCOBHOCTb K OKuUC/e-
HUIO ra3oo6pasHbiX yrnesoAopofos. Mpu 3ToM npeacTaBu-
Tenn poga Pseudomonas ObicTpee TepslOT 3TO CBOWCTBO,
yeM opraHuambl poga Mycobacterium. Y HeKOTOpbIX BUAOB
Mycobacterium cnoco6HOCTb pacTu Ha cpejax c razoobpas-
HbIMM YT/1€BOAOPOLAMU COXPAHAETCA CTOWKO.

Cpean MWKPOOPraHW3MOB, OKUCAAKOLWMX Tra3oobpasHble
YrneBo4opoabl, CYLECTBYIOT U CTPOro cneuntuyeckne Buabl
(Pseudomonas methanica, Methanomonas carbonatophila,
Methylococcus capsulatus, Mycobacterium paraffinicum),
KOTOpble He MOTYT pacT¥ Ha O06blYHbIX OpraHM4Yeckux cpe-
flax 1 pa3sBuBalOTCA TOMbKO 3a CYET MeTaHa WM OLHOrO U3
ero 6nxanwmnx roMonoros.
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MyTn ycBOeHWS ra3oo6pasHbiX YrieBOAOPOLOB
MWUKpPOOpPraHu3Mamu

OkucneHne ra3oo6pasHbIX YrneBofOpPOAOB MUKpOOpra-
HU3MaMy MOXeT NPOMCXOAUTb MO TemM >Xe cXemam, 4YTo [
OKUCMIEHWEe >XWUAKUX YrNeBofOpOAOB (Hanpumep, OKwucne-
HWe 3TaHa), T.e. NyTeM aTaku TepMUHaNbHOW MeTanbHOM
rpynnbl  ankaHa KWCMOPOAOM BO34yxa C 06pa3oBaHuMEM
cnupTa, anbaerumja W >XKUPHON KUCNOTbl — NPOAYKTOB C
HEU3MEHHbIM CTPOEHUEM YrNepOAHON Lenu.

MpucyTcTBME METUNKETOHOB MPU OKWUC/IEHUU MpoMaHa u
H-OyTaHa KneTkamu KynbTypbl Ps. methanica cBugetens”
CTBYeT O TOM, 4YTO aTake MOXeT MOABepratbCAa He TO/bKO
nepBbli  (TEpMUHANbHbLINA), HO W BTOPO/ aToMm yraepoga
(a-okucneHune). CnocobHOCTbL K 06pa3oBaHUD MeTUNIKETO-
HOB M3 raszoobpasHbiX YrnesofOpPOAOB [JOBO/bHO LUIVPOKO
pacnpocTpaHeHa cpeau MuKoGakTepuit. [Npu o6pasoBaHuUn
METUNKETOHOB [fernmgporeHusannun yrnesofopoja He npowuc-
XO4UT.

MeTogoM  OAHOBPEMEHHON  ajanTauunm  YCTaHOBJ/IEHO,
YTO METWU/IKETOHbl  ABAAKTCS  NPOMEXYTOYHbIMU  MpO-
OYKTaMu OKWCNeHusa nponaHa u 6yTaHa. [lpu okucne-
HAM MeTaHa W 3TaHa MeTUIKETOHbl He O06Hapy>XeHbl.
3TO M MNOHATHO, TaK KakK TMpoCTeAWNM MeTUIKETOHOM
ABNAETCA alLeTOHCOEJMHEHME C TpeMs YraepofHbIMU aTo-
MaMu.

Bonpoc o NyTAX OKUCNEHWS MuKpoopraHuamamu Cpcy6-
CTpaTOB ele OKOHYaTe/bHO He peLleH, B 0COOGeHHOCTU npu
noTpe6AeHUN UMW CUABHO BOCCTAHOB/IEHHbIX, OfHOYrNe-
POAHbIX COEAWHEHWUNR, TaKUX, Kak MeTaH W MeTWUIO0BbIiA
cnupt. HekoTopble aBTOPbl CKAOHHbI CYUTaTb 3TU MUK-
poopraHu3mbl XemoaBTOTpodamu, [pyrue — retepoTpoda-
Mu. TyTu aBTOTPOHOW U TreTepoTPOHON accumunaLnUn
yrnepoja MeTaHa MOTYT ObiTb BbIpaXeHbl CHefylOUUM
obpasom.

ABTOTPOHbLIA NyTb: CH4-f-2H2D —C02-f-8 (H) 1
4(H)+ C02- (CH2) + H2

4 (H)UY-02 2HD

CymmapHasa peakuusa: CH4-(-02—-(CHX) -|-H2
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retepotpodnuii NyTh: CH4+ (02 unm H2) -* C (OKWACNEHHbIN) +
-(-aKTuBHbIA H
C (OKWCNEHHbIN) + aKTUBHbIA H->-(CH20)*
C (okucneHHbli)+H20->-C02+akTuBHbIA H
AKTUBHbIA H+Or-"-HrO

CymmapHas peakuymsa: CH4+ 02 (CHX2) + C02+ H2

Mpu aBTOTpOPHOM 06MeHe MeTaH AO/MKeH O6biTb pasfo-
XeH MukKpoopraHusmamu Ha COr u akTuBHblli H u, cnego-
BaTeNbHO, C/IYXWUTb LOHATOPOM BOAOPOAA ANA CUHTe3a Kie-
ToyHoro MaTepuana m3 C02 [pu reTtepoTpohHOM nNyTwU
MeTaH OKMCNSieTCA 4YaCcTUYHO [0 MEHee OKWCNEHHOro, YeMm
COr, NnpoAyKTa, KOTOpbI/A 3aTeM BK/HOYAETCA B KMETKWU.

MccneqoBaHua No BKAKOYEHWIO MeTaHa, MeTUN0BOro Crnup-
Ta W YrNEKUCNoro rasa C MeYeHbIMU aToMamu yrnepoga
(HQ B kneTknm Pseudomonas methanica npu pocTe Ha Me-
TaHe N METW/IOBOM CMUPTE MOKasanu, 4To U OAHOYrNepos-
Hble COEAMHEHUS, HaxoAslWMecsa MO CTeneHW BOCCTAHOB/IEH-
HOCTW MeXJy MeTUN0BbIM CNUPTOM WM MYpaBbUHOW KUCNO-
TOW, acCUMMUAMPYKOTCH  pasHbiMKM  NyTaMu. MeTaH u
MEeTUOBbIA CAUPT ObICTPO aCCUMMUAUPYIOTCA pPasBUBAIO LU~
MUCA KMeTKaMun TnaBHbIM o06pa3om u4epe3 docdaTbl caxa-
pos nytem o06pa3oBaHWA COeAUHEHUI C TpeMs aToMamu
yrnepoga, B TO Bpems Kak accumunauma C02 cBAs3aHa C
CUHTE30M YeTbIPexXyrfnepoAHbIX COeAUHEHWIA W3 COeAUHEHWUN
c Tpems aToMaMu yrnepoga.

MpoBefeHHble B nocnegHee BpeMs uccnefoBaHMA nokasa-
N, u4TOo aBTOTPOMHLIA MeTabonuam, BKAOYawWUii pubyno-
3oaudoctaTtHbin uukn dukcayum CO02, npu OKUCNEHUM Me-
TaHa OTCYTCTBYeT. B Monb3y reTepoTpoHOro Tmna NUTaHUS
MUKPOOPraHU3MOB, OKUCAAKLWMNUX ra3oobpasHble Yrneso-
AopoAbl, OCHOBAHHOr0 Ha pubyno3omoHooChaTHOM LUKNe
thmkcauun ¢opmanbaernja, roBOPUT, B HaCTHOCTWU, OTCYTCT-
BMe B 6eCKNeToYHbIX 3KcTpakTax Pseudomonas methanica
cneundunyeckoro ¢epmeHTa aBTOTPOPHOro ob6meHa — Kap-
6okcuancmyTasbl. BkalouyeHuMe yrnepoga MeTaHa B cOCTaB
KNeToK Ha ypoBHe (opmanbiermja fBAAeTCA HOBbIM NOA4-
TBEPXAEHUEM TFeTepoTPOMHOro NyTW acCUMMUAALUM MeTaHa.
PnbynosomoHogochaTHbIl UMK ¢dukcauum ¢opmanbaerun-
fa BKAvaeT KoHpeHcauyuto Ci-eguHuy (popmanbgermvga) c

*

(CH2) — ycnoBHoe 0603HauyeHWe COEAMHEHWIA, yuyacTBYHOLWUX B
®OpMUPOBAHNU KETOUYHOTO BELLEecTBa.
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C5-caxapgoctpatom (pubynoso-5-cpocthaTtom) u© pereHepa
umo Cb6-akuenTopa MOJSIEKYl W3 TeKco3o- W Tpuosodoc

thaToB:
—»Pv6os0-5-hoodpaT - CH,0
bv60s0 -5-tpoctpam - CHD
KoL LyHOso-AHchogum ArWHNK!néqnmaT Almm—6—tpoa]nm AMdeﬁ-deu
Ceporerrynoso~2~cpoocpa ™™ P ATth
+-Tviepanbaenan3-chocca™  3pvTposo- 4 -hocchaT ®pyT030-1,6-apocsLll
*Kewny/130-5-choapaT”

Mepansaemvachocta™ JvvopokovaugTol,

TexHo/ormyeckass cxema MoslyvyeHUs GenKoBbIX
npenapaTtoB npu [KynbTuBMpOBaHUY
MWUKPOOPTraHU3MOB Ha ra3oobpasHblX
yrneBoAopofax

TexHOnormyeckass cxema Ky/l1bTUBUPOBAHUS MUKpooOpra
HU3MOB Ha cpejax, cojepXawwux ra3oobpasHbie Yraeso
L0pOAbl, CYLWECTBEHHO OT/IMYaeTCa OT TEXHOMOTMYECKOM cxe
Mbl MONyYEHUS APOXO>KEBOW 6Guomacchl Ha XMAKMX cybCcTpa-
Tax, OCOGEHHO Ha CTaguu BblpallMBaHWA MUKpoopra-
HU3MOB.

TexHonornyeckas cxema BK/KOYaeT Cnefylolne OCHOBHbIE
onepayuun: MOATOTOBKY >XUAKWX MUTaTeNbHbIX pacTBOpPOB,
nofavyy B pepMeHTaTOp ras3oo6pasHOro MCTOYHMKA Yraepo-
fLa U KUCNopoAa, BblpaliMBaHUe MWKPOOpPraHuW3ma -r- npogy-
ueHTa 6enka, OTAENeHWE W NPOMbIBKY MOAYYEHHOW 6Kmo-
Maccbl OT KyNnbTypanbHOW >KUAKOCTU, KOHLEHTpUpOBaHue
6nomaccbl 1 ee CyLIKY.

Oco6eHHOCTb BblpalWMBaHWi MUKPOOPraHM3MOB Ha npu-
pO4HOM ra3e COCTOMT B TOM, 4TO MUTaTeNbHble BeLlecTBa
(NnpupofgHbI/ ras u KMcnopos) nofjarTcs B Mpouecc B raso-
06pa3HOM COCTOSIHUW, U OQHUM U3 OCHOBHbIX (haKTOPOB, OM-
pefenslOULNX €ro Npon3BOAUTENbHOCTb, SIBASIETCA Maccone-
pejatowas xapakTepucTuka MPUMEHSeMOl anmapaTtypbl.

CTagns KynbTUBMPOBAHWA MUKPOOPTraHU3MOB BbIMOMHSA-
eTcs B repMeTu3MpoBaHHOW B3pbiBOO6E30MACHON annapatype
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C pasHoobpasHbIMKM cuUcTeMamu rasoobecrnedveHusa. N3 cuc-
T™eM rasoobecnevyeHus cneayetT BblAeIUTb [Be OCHOBHbIE:
NPsSIMOTOYHYK 6e3 peuupKynsauuu rasoBoin dasbel (puc. 88)
i c peunpkynauueli rasoBon gasbl.

Puc. 88. TexHonoruyeckas cxema MojyuyeHus GeNKOBbIX MpenapaToB Npu
KYNbTUBUPOBAHUN MUKpPOOPraHN3MOB Ha MeTaHe:

N—pesepByap ANs NPUTOTOBMIEHNS NUTATeNbHOW CpeAbl; 2 — cTepunusatop; 3 —
pesepByap ANA NWTaTeNbHOW Cpefbl; 4 —eMKOCTb AN aMMuaka C KnanaHom; 5—
®depmeHTaTop; 5— (hUNLTP; 7 —pe3epByap C MPOMbLIBHON BOLOIA; 8—cyu.||/m|<a
9—cmecuTenb; 10— dunbTp; 11— komrnpeccop; 12 —cknaj roToBOA NPOAYKUUM.

B NpsAMOTOYHOW CUCTEMeE, OCHOBAHHOW Ha NPUMEHEHWUU
rasoBo34yLWHOW CMecKn, CTeMeHb yTUAM3aLMN MeTaHa He npe-
BbllwaeT 20—25%- B cucTeMe C peyupKynasuuein rasoBoi
(asbl, OCHOBAHHOW Ha MPWMEHEHWU KUCNopoja BMeCTO BO3-
OyXa, cTeneHb yTunmsauuy MetTaHa W KWUCAoOpofa, 3aBuCA-
Wwas OT CTeMeHW peuupKynauuuM rasoBoi (asbl, gocTuraeT
85 90% no metaHy n 90—95% no kucnopogy. HecmoTpsa
Ha HEBbICOKYI CTeMeHb yTunmsauum meTtaHa, NPAMOTOYHAasA
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cuctema rasoobecnevyeHus epmeHTaTopa MOXET ObiThb
CTaToOYHO 3P(EeKTUBHOW MpPU paLMOHaIbLHOM WUCMOMb30BaHUM
0TXO0AAWMX ras3oB, Hanpumep B CAy4vyae MCNOMb30BaHWA Ten-
na OTXO0AfAWMUX rasoB AN BHYTPEHHUX HYX[ MPOM3BOACTBA-
B KanopugepHoOin cucteme CyWUIKU ANS nofjorpesa Bo3ady!
Xa, ANf noAcobHbIX MPOU3BOACTB, Hanpumep Ans oborpesa
Tenauy, u T. 4.

PereHepupoBaHHaa rasosas cmecb W (MnKU) CBEXWI ra-
30006pasHbIli YrNneBOoAOpPOS, KNUCNOPOA W MHEPTHbLIA ras nopa-
I0T B (JepMeHTaTOp KaXAblil yepe3 COOCTBEHHYK cucTemy
nogsogawmx TpybonpoBofoB. KonuyectBo nogaBaeMblX
rasoB peryaumpyeTrca CUCTeMOW aHanM3aTopoB rasoBoil (a-
3bl Ha BXOofe B (epmMeHTaTOp W BbIXOAE W3 HEro u onpe-
fensetca notpe6HocTaAMU npouecca. OLHOBPEMEHHO B ep-
MEHTaTOp 3ajalT pacTBOP MUHepasbHbIX COMeli U MoceBHOM
maTepuan. MakcumanbHas pacTBOPMMOCTb ra3oobpasHoro
yrnesogopoga 0,02 r/n onpegensetca He TONbKO €ro HW3KOU
pacTBOPMMOCTbIO, HO W NapumanbHbIM [aBfieHUEM APYrux
rasoB: Kuciopoja, asoTa MAM ABYOKUCWU Yrnaepoja.

Oco06eHHOCTU MpoLecca BblpaliMBaHus
MWUKPOOPTraHU3MOB Ha ra3oobpasHblX
yrneesogopogax

MoTpebneHne cybcTpaTa 1 pocT 6omMaccel

OCHOBHbIMW KOMMNOHEHTaMy ra3oBoi atmocdepbl, B KOTO-
poii BblpalWuMBalT rasooKUCAAKLWME  MWUKPOOPraHU3Mmbl,
ABNAOTCA ra3oobpasHblii yrnesogopos u kucnopog. Mukpo-
opraHu3ambl CNoco6Hbl pa3BMBaTbCA B aTMocdepe ras3oo6-
pasHoro yrnesofopoja Kak npu o4yeHb Hu3kmx (oT 0,01 go
0,0001 %06.), Tak n npu BbiCOKUX (cBbiwe 70%06.) ero
KOHUeHTpaunax. OLHAKO NpU HU3KUX KOHLEHTpauuax MUK-
poopraHu3mbl pacTyT cnabo, a Npu BbICOKUX KOHLEHTpauu-
AX HabnopaeTcqd He4OCTaTOYHO MOMAHOe nNoTpebneHue yrne-
Bogopoga.

OnTumManbHas KOHLEHTpauua yrnesofopoga, Heobxoau-
mMas 4N NOCTPOEeHMA KNeTOYHOro BelLecTBa, 3aBUCUT OT CO-
OTHOLWEHNS YrNeBOLOPOA : BO3AYX WAM YrNeBOAOPOL : KACMO-
poa.

CTexnomeTpuyeckme COOTHOLIEHUA B PacTyWMX KynbTy- L
pax nokasanu, 4yto 80—90% o6pa3oBaHHOro ¢opmanbaerii-1
fa (ukcupyeTtcs 06AMraTHbIMKW MeTunoTpodamu B Buge yr-9
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nepofa KneToK, OCTalbHOE €ero KOMM4YecTBO OKMUCSeTcs Ao
MYpPaBbWHON KMUCNOTbI, a 3aTem Ao CO2:
dochorprosa (80—90%)
O -* CHgOH -V CHD*+HD
-2 —2H\
HCOOH CO02
—2H
YuuTbiBasd, UTO 3/eMeHTapHblli cocTaB 6akTepuanbHOWA
6romacchbl, NONYYEHHON U3 MeTaHa, MPakTUYeCKU TaKol Xe,
Kak OPOX>XeBON u H6akTepuanbHOW 6GuoOMacchl, Bbipal,eHHON’
Ha APYrMX WCTOYHMKAX YrNepoAHOro MUTaHWUS, 3MMUpUYec-
kas opmyna 6uomacchl MOXeT ObITb MpejcTaBfeHa B BuUie
C3.arH6.60b3rM0.6-67- Ha O0OCHOBaHWW CTEXUOMETPUYECKUX
YPaBHEHWA ANA pasMUYHbIX KyNbTYp MUKPOOPTraHW3MOB WU
IMMUPUYECKOWA (OpMYyNnbl 6GMOMAcChl MOMlyYeHbl MOKa3aTenu
yAenbHOro pacxoja a Kucnopoja u meTaHa:

a®-= 3,5+ 0,5 kr 02/kr Cb n afH‘= 1,2 + 0,2 kr CH4/kr Cb.

Takum o06pas3om, NOTPeOHOCTb MUKPOOPraHM3MOB B KUC-
nopofe npesblWaeT noTpebHOCTb B MeTaHe B 2—3 pasa.
OfHako npu Bbl6oOpe ONTUMAaNbHON KOHLEHTpauuu yraeso-
fopofa B cMecu Heo6XOAUMO YUYUTbIBATb, YTO 30Ha B3PbIBO-
OMacHbIX KOHLUEeHTpauuii mMeTaHa B BO34yXe HAxXO4UTCA B
npegenax 5—15%, B kucnopoge — 6—60%. Mpu npubnun-
XEHUN K CTEXMOMETPUYECKOMY COOTHOLUEHUIO CMecu MeTaH :
1BO3A4YyX (1:7—1:7,5) yBennunBaeTCcs KOHUeHTpauus
Kncnopoga. M3 COOTHOWeEHWI A rasoB MeTaH :Bo3ayx (1:1,
1:2, 1:3, 1:4, 1:5, 1:6, 1:7) onTumanbHbIM siBifieTCA
COOTHOWeHMe 1:4, cOOTBETCTBYHILLEe chefytouwemy coaep-
XaHu rasoB Ha Bxoge B (epmeHTaTop: CH4— 20%,
02— 16,8%. lMpn yBeNIMYEHUN COOTHOLIEHUA B CTOPOHY
cTexmomMmeTpuyeckoro, Hanpumep 1:5, B pe3ynbTate noTpeb-
NeHWs rasoB B npouecce KyNbTUBUPOBaHUS 06beMHAas KOH-
LeHTpauusa MeTaHa B (DEpMeHTATOpe W Ha BbIXOAE U3 Hero
bygeT HaxoAWTbCH B 30HEe B3PbIBOOMACHbIX KOHLUEHTpauui
(13—15%). CnepoBaTenbHO, nNpouecCc Ky/bTUBMPOBAHMUA
ra3ooKMCnALWMX MUKPOOPraHM3MOB HEOOXOAMMO BeCTU Npu
cocTaBe ras3oBOW CMeCM, OTAMYaKOLWeMCA OT ONTUMAaNbHOrO
B CTOPOHY M36bITKa MeTaHa, Npu COOTBETCTBYIOLEM NUMUTE
no Kucnopogy BO u3bexaHue B3PbIBOOMACHLIX CUTyauuil.

Kucnopog B npouecce KynbTUBUPOBAHUA Tra300KUCNAKO-
nw\ MUKPOOPraHM3MOB BbICTyMaeT KakK WHIubupyrowuii
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cybetpat. 3aBucumocTb 4=/(C) mMoXeT 6bITb npeAcTa
NneHa B BUge

rae C — KOHLEHTpauua pacTBOPEHHOTO B KyNbTypanbHOW XWA- |
KOCTW KNCNOPOAa;

Vor. K ¢, Ky— KMHeTUYecKne KOHCTaHTbl, WUMewlne A8 CMeLlaHHo

KynbTypbl cnegytwouwue 3HayeHusa: ixm= 0,30; Kc~ 4
= 0,15; Ky= 20,00 (+10%).

MpW KOHLEHTpayuy pacTBOPEHHOTO KWCNOPOAa MeHblue
0,04 r/n KUcnopog NMMUTUPYET CKOPOCTb pocTa MWUKpoopra-
HU3MOB, a NMpWU KOHUeHTpauun 6onbwe 0,175 r/n Habnwpa-
eTCH CHWKEHMe YAeNbHON CKOPOCTU pocTa KynbTypbl BCeA-
CTBME WMHIUGUPYHOLLErO BAUSHUS PAcCTBOPEHHOr0 KUCN0Opoja.
CnepoBaTenbHo, nNpu paboTe C rasoBO3AYLWHbLIMU CMeCAMM

pekoMeHAyemMoe COOTHOLIEHWEe KOMMOHEHTOB AO/MKHO obec- -

neymeaTb COfep>KaHuWe Kucnopofa B CMecu He Bbiwe 17—1
18%,
6nopaetca rnbens 6aktepuii. B cnydvae npumeHeHus raso-1
BOM CMecW yrnesojopoja C YUCTbIM KUCAOPOAOM ONTUMYM !
pocTa HabnwgaeTca NpM HanMyuMmM B ra3oBoi aTtmocdepe
30—40% kucnopopa.

npu 60Nee BbICOKOW KOHLEHTpauuu kucnopoga Ha- 1

MpucyTcTtBue yrnekucnoro rasa (ot 3 go 10%) ynydwa- 1

eT pocT GakTepuii, UCMONb3YIOLWMUX MeTaH W MponaH B Kaye-
CTBE €MHCTBEHHOrO UCTOYHMKA Yrnepoaa.
B Ta6n. 31 npuBedeHbl COCTaBbl Tra3oBbIX CMeceil Ans

BbipalMBaHWS HEKOTOPbIX BUAOB MeTaHOKUCAAWOLWMUX MUK- '
poOpraHu3mMoB.

Ta6bnuuya 31

CocTaB rasa, % o6.
Bug MukpoopraHusma

CH, 02 co2 n2 Bo3ayx
Meth. methanooxidans 65 30 5
Ps. methanica 25—45 45 2—10 - —w
Ps. methanica 10—90 20 0,3 - —* 1
Methanomonas 40 10 5—10 40—45 — |
Methanomonas methanica 33,3 - - - 66,7
Bacillus sp. 40 40 5 15 —m1
CmMellaHHaa KynbTypa 25 - — - 75

Mpy BblpalWMBaHWN CMeEWaHHOW KynbTypbl MeTaHOKMUCAA-
DTNUX 6GakTepuin poga Pseudomonas u Mycobacterium
B (JepMeHTaTope C LUPKYyNALMeRd rasoBO3LYLIHOW CMecu B
samkHyToii CUCTeMe 6blla MNoayyeHa KOHUeHTpauus 6uo-
Maccbl B KynbTypanbHO xwugkoctm 12 r CbB/n 3a 38 v,
Bbixog 6uomaccbl =— 0,6 1 Cb Ha 1 /1 noTpebneHHOro meTa-
Ha. B Hauyane ¢epmeHTauuUu cofepXXaHue MeTaHa M KWUCNO-
posa COCTaBNA/NI0 COOTBETCTBEHHO 25 u 16%, BBeJeHUE B
YCTaHOBKY B 3KCMOHEHUMWanbHOW (hase pocTa KynbTypbl CBe-

Xeli MeTaHO0-BO3[YLWHOM CcMecu, cogepxaweidh okono 5%
Kucnopoga, Npoanauno

norapummuueckylo  ha- & pH gk

sy pocCTa MUKpoopra- g 11

HU3MOB U COKpaTunio 3.9

BpemMs  KynbTUBMPOBA- 70 7

Hus (puc. 89). Makcu- 50 -5 -05

ManbHas yfenbHas CKo- oo o o

pocTb pocCTa paBHANACh

0,077 4-1, a cpeHAs Npo- 18';'0% o ne cof o
LOMKUTENbHOCTb  TeHe- [T eNLHOCTb KYLTHDIGAHAY

pauymn coctasmna 9,9 u

npy KOHUEHTpauunn Me- Puc. 89. [nHamuka pocTa KynbTy-

TaHa 19—22%, KOHLEH- pbl, W3MeHeHus BennyuHbl pH, no-

Tpaunn Kucnopoga 9— TpebneHns MeTaHa M KUCNOPOAA npu

13% M 3HAYeHUM H BBEJEHWUU CBEXeil cmecn MeTaHa U
p Bo3gyxa (AB u CD) B ¢hase nora-

6,7—7,1. B pacyete Ha PUAMUYECKOTO POCTa KY/bTypbl:

1 n notpe6bneHHOro Me-

1—coAepxaHue KUCMOPOJa B CUCTEME

(16%); 2 —cofepxaHue MeTaHa B cucTe-
TaHa (0’715 r) 6bino me 225%); 3—BennunHa pH; 4 —KoH-
nonyyeHo 0,59 r 6uo- LeHTpayus knetok N.

Maccbl, 4YTO cCOCTaBndaeT

82,6%. Pacxof MeTaHa

n Kucnopoga Ha 1,8 r cyxoro BelwecTBa, MOJAYYEHHOro B
onbiTe, COCTaBUN COOTBETCTBEHHO 2,18 un 547 r. MonsapHoe
COOTHOWeHMe noTpebneHHbIX MeTaHa u kucnopOpga 1: 1,2,
maccoBoe — 1:2,5.

Mpu wncNonb30BaHWM B KayeCcTBe WCTOYHUKOB Yyrnepoja
roMOn0roB MeTaHa ONTWUMaNbHOE COOTHOLWeEeHWe Tras3oB B
cMecun u3MeHsaeTca. Tak, ANA pasBUTUA 3TAHOKUCAKLWUX
6akTepuii oNTUMaNbHON ABNSeTCA CMecb, coaepxawas 35—
40% sTaHa, 45—50% Bo3gyxa n 10% CO02 lNponaHokucna-
tolllve 6akTepun Pseudomonas propanica nydwe BCero pa-
CTYT Ha ra3oBOil cmecu, cofgepxauwein 20% nponaHa, 5%
Yrnekucnoro rasa u 75% Bo3gyxa.
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Oco6eHHOCTMU cocTasa NUTATENLHON Cpefbl U
YCNOBUW KyNbTMWBUPOBAHUA MUKPOOPraHW3MOB ~
Ha rasoobpasHblX yrnesofopogax

CocTaB nuTaTeNnbHOWN cpedbl. [ns pocTa MUKpPOOpPraHus-
MOB, OKMCAAOWNX rasoobpasHble yrnesofoposbl, Heo6Xoan-
MO Hanuuue B COCTaBe MUTATENbHOW cpeAbl MCTOYHWKOB a30-
Ta, ocopa, MUKPOINEMEHTOB U APYTUX POCTOBbIX BELLECTB.

MukpoopraHusmbl, noTpebnstowme razoobpasHble yrneeo-
LOpOAblI, MOTYT yAOBNETBOPATb CBOK MOTPEe6HOCTb B asoTe
3a CYeT cambiX pa3Hoo6pasHbiX a30TUCTbIX COEAUHEHWIA:
HUTpPaTOB, COMeili aMMOHUA, aMmMmuaka, MOMEKYNAPHOro
asoTa.

M3BeCTHbl cnyyanm pa3BuTtus 6GakTepuii B atmocdepe Me-
TaHa M nponaHa Ha MWHepanbHOW cpefde 6e€3 as3oTa 3a CueT
He3HauWTeNbHOW KOHLUEHTpauuun ammuaka, MpuUcyTcTByOLLe-
ro B OKpyxXakwem Bo3gyxe. MmMewTca pasHOBUAHOCTM
Pseudomonas methanica n 6yTaHOKMCAAOWMKUX MUKOOaK-
Tepuin, cnocobHbIX YycBauBaTb aTMoc(epHbIli a3oT. HekoTo-
pble MWKpPOOPraHuW3Mbl OAMHAKOBO XOpPOLIO pa3BMBalOTCA Ha
cpefax KakK C HUTPaTHbIM, TaK W C aMMOHWIAHbIM a30TOM,
B TO BpeMs KaK OTAefbHble WTaMMbl Ps. methanica wu
Ps. propanica npegnoyuTaldT as3oT HWUTpaToB. [Mo-BMAMMO-
My, MPeMMyLLeCTBEHHOe YCBOEHMEe TeX WAnM ApYyrux dopm
asoTa 3aBMCUT OT (M3MONIOTUYECKMX OCOBGEHHOCTEN MUKpO-
opraHusma.

MukpoopraHusMbl, BblfefieHHble B aTMocepe rasoobpas-
HbIX YrneBO4OPOAOB, MOFyT MWCNOMb30BaTb OpraHu4veckue
MCTOYHUKM a30Ta: >XenaTuH, NenToH, aMUHOKWUCNOThbI. Heko-
TOpble NMPOAKTUHOMMULETbI U MWUKOOGAKTEPUU XOPOLIO YycBawu-
BalOT a30T MOYEBWHbI; UMeETCA CBefleHWs 06 MCMNoNb30Ba-
HUW Ta300KUCNAKOLWMUMU MUKPOOPraHW3MamMu TpUaTUaMuHa
M NUPUAMNHA.

WcTouHukoMm cocdopa npu KynbTUBMPOBAHUU Fa300KMC-
NAOWNX MUKPOOPTraHU3MOB MOTYT CAYXWUTb pas3finyHbie co-
nn QocgopHOi KucnoTel. ECTb MpegnonoXeHue, 4to gocga-
Tbl MPUHUMAIOT yyacTue B NpoLeccCe OKWUCNEeHUS YrieBoAopo-
0B U COBEPLIEHHO HeobXoAuMBbI ANA pocTa bGakTepuit. On-
TUMaNnbHOW KOHUEHTpaunein ocgaTtoB B cpefe ABAsAeTcH
0,1—0,5%. MMpn KynbTuBMpPOBaHWM Ha cpegax C MNponaHoMm
M H-6YTaHOM XOpOWMWIA pocT HabngaeTca MNpuM KOHLUEHTpa-
umm 0,05%, fononHWTeNbHOE BBeAeHMe B cpedy ¢ocgaTos
3aMeTHO CTUMYNMPYeT HaKoMjeHWe KynbTypoi 6uomacchl. 1
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MMuUKpoaneMeHTbl, Kak MpaBuno, He fob6asnAawTca B cpe-
abl AN BblpalMBaHWA 6GakTepuid, MCNONb3YIOLWMNX raszoo6-
pasHble YrneBofopofbl, TaK KakK CUYMTAeTCcs, 4TO MX AOCTa-
TOYHO B BOJOMPOBOAHOW BOAE M COMAAX, Ha KOTOPbIX roTo-
BUTCA cpefa. Tem He MeHee A06aBKM MWKPO3INEMEHTOB K
cpefe MOTYT OKasblBaTb Kak CTUMynupytouiee, Tak U Top-
Mo3siliee AeincTBMe Ha pocT 6GakTepuit. Hanpumep, pa3BuTune
HEKOTOPbIX METAHOKUCAAWLWMX 6aKTepuii TopMO3UTCa nNpwu
Hanuuum B cpege 0,01% cynbgata marHusa, 0,002% xnopu-
cToro umHka, 0,001% cynbata Meau, HO CTUMYNuMpyeTcs
npucytcteumem 0,00025—0,3% xnopuctoro Hatpusi. Monn6-
JeH, BONb(pam, LUMHK W MapraHel B KOHLUeHTpauuu oT
0,0001 go 0,00001 % yrHeTalT POCT MeTaHOKUCAAOWMNX Bak-
TEpWil, HO CTUMYNUPYIOT pas3BUTUE 6GaKTepuil, OKUCAAIOLLNX
nponaH. CBWHeL B YyKa3aHHbIX KOHLEHTpauusx TOPMO3UT
pocT TeX W LPYrUX MWKPOOPraHn3moB. Mefdb B KOHLEHTpa-
umm 0,00001% ynyuwaeT pocT 6aKTepuil, OKUCASKOWNX Me-
TaH, W YrHeTaeT pa3BuTuUe 6akKTepuid, MCNONb3YKOLWMX NpoO-
naH. Job6aBku kob6anbta (10— 150 wmr/n) yBennyusaroT
CKOPOCTb poCTa CMOPOHOCHLIX 6akTepuit popga Bacillus, no-
TPebNALWMX MeTaH.

Mpu BblpalWMBaHUM MeTaHOKUCAAKOLWNX 6akTepuin cme-
lWaHHble KYAbTYypbl 3TUX MUWKPOOPraHW3MOB pa3BMBalOTCH
Ha cpede C MeTaHOM Jyu4lwe, 4eM YucTble. YacTto nocne
HECKONbKMX Naccaxel Ha MWHepanbHYH Ccpefy C MeTaHOM
YUCTble KYNbTYpbl MNOMHOCTbIO TEpPSOT CNOCOBHOCTb pacTu
TO/IbKO 3a CYeT yrneso4opoja.

YCTaHOBMIEHO, YTO POCT MEeTaHOKUCAAKIWMNX 6GaKTepuii
ynydwaeTcs nNpu BHECEHWM B cpefy He6ONbLWIOro KONuW4yecT-
Ba BbITAXKMW W3 MOYBbI, 9KCTpaKTa arap-arapa, LPOX>XeBO-
ro aBToNM3ata, NUPUAOKCUHA, TMaMUHA, B6UOTUHA, acKkopou-
HOBOW KWUCNOTbl W APYrMX aMUHOKWUCAOT. 3KCTPaKT MOYBbl
CTUMYNMpPYeT TakXXe POCT MPONaHOKUCAALWNX 6aKTepuii.

YcnoBua KynbTuBupoBaHusa. Cneumgpuka KynbTUBUPOBaA-
HUA MUKPOOPraHM3MOB Ha ras3oobpasHbiX Yraesojopogax
COCTOWUT B TOM, 4TOObl NuUTaTeNbHble BellecTBa (ras um Kucno-
P°l), Haxogsauwmecs B rasoob6pasHOM COCTOSHUU, Nepeme-
CTUTb U3 MY3bIPbKOB, pacCesiHHbIX N0 BCeW XWAKOW (ase, K
CTeHKaM pacTylWux KNeToK ANs AanbHellero nepeHoca ux
B 06/MacTb NoKanm3auuu (epmMeHTOB, OCYLLECTBAAIOLWMNUX Me-
Tabonmueckne peakuum.

Ons yBennuyeHUs MNOBEPXHOCTU KOHTaKTa rasa C XupA-
KOCTbHO MPU KY/NbTUBUPOBAHUU B CTaLMOHapPHbIX YCNOBUAX
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Ha XMWUAKUX W TBEPAbIX MUHEpaNbHbIX Cpefax pPeKoMeHAayeT-H
CA BHOCWUTb B MNWUTaTe/lbHYH Ccpeay MNecoK, OKUCb >Xenes3a—
acbecT, CTeKNAHHYH BaTy, CWUAMKarenb, FAWHY W p[pyrue
MeNIKonopucTble MaTepuans.

Nyuwne pesynbTaTbl HabnwpjalTcs MNpu nepeMellnBsa-
HUM — CKOpOCTb pocTa 6akTepwii nosbiwaeTcA. LNa Heko-
TOPbIX KYAbTYp ra300KUCAAKLWNX MUKPOOPraHM3MOB peKo-
MeHAYeTCS He MNOCTOAHHOe, a Mepuofuveckoe nepemeLlun-
BaHue.

Ona obecneyeHns nepeHoca HEO6XOAMMbIX KONMYECTB ra-
3006pa3HbIX WUCTOYHWKOB MNUTAHUA MUKPOOPraHW3MOB U3
rasoBoii asbl B XWAKYH cpeay Heob6xoaumo cos3faTb B
(hepMmeHTaTOpe YCNOBUSA [OCTATOYHO MHTEHCMBHOMO Macco-
o6MeHa, 4YTO He0b6X0AMMO Y4uUTbIBaTb MNPU BbIOGOPE KOHCT-
pykumu annapata. OLHOBPEMEHHO (epMeHTaTop [LOXKEH
obecneymBaTb B3pblBO6e30onNacHble ycnosus paboTbl (rmgpo-
3aTBOp, OrHenperpaguTens), UMeTb npucnocobneHna ans
BCaCblBaHUA U PeLUpPKYyNsaLUM ra30BOA CMECU.

MaccoobMeH ra3oo06pas3HbiX MNMUTaTeNbHbIX BELWECTB Npu
MOCTOSIHHOW CKOPOCTU ra3oBOro NOTOKa W NepeMellnBaHuu
MOXHO YBENNYUTb MNyTeM MOBbILIEHUS O0OLWEro gaBfeHUs B
CUCTEME MAN U3MEHEHWUS COOTHOLIEHWS ra30BblX KOMMOHEH-
TOB, a TakXe CO3[4aHWEM HOBbIX a’3pUpPYIOLWNX CUCTEM (ep-
MEHTaTOpPOB C MHTEHCUBHbLIM MaccoobmeHOM. OJHAaKO yBenu-
YyeHWe faBneHWs BneyeT 3a cobOl NOBblWEHME PAaCcCTBOPUMO-
cTm  gpyrux rasoB (C02wm N2), a TakXxe MpuMBOAUT K
MOBbILIEHWUIO 3aTpaT Ha co3jaHue W 06CAYyXUBaHWe ycTa-
HOBKMU.

Kncnopos MoXeT nojaBaTbCA B CUCTEMY B BUAE aTMoO-
chepHOro BO3jyxa, ra3oobpasHoOro cxaroro Kucnopopga wus
6annoHOB WAM WX CMecu, CXaToro rasa, 60raToro Kucnopo-
LOM. BO3MOXHO MNpUMeHeHWe reHepaToOpoB KuWcnopoja Xu-
MWYECKOro, 31eKTPOIMTUYECKOTO MAM 3H3UMATUYECKOro Tu-
na, NPAMOro 31eKTPONM3a XWAKOW KyNnbTypanbHON cpedbl,
KaTaIMTUYECKOro wuanM ¢GepMeHTATUBHOIO pas3foXeHus Be-
uwecTs, 60raTtblX KUCMOPOAOM, B XUAKUX cpefax.

Ha pocT 6uomacchl OKa3blBalOT BAUAHWE TemnepaTtypa u
pH cpeabl. MPUHATO cuMTaTb, YTO ONTUMAa/bHbIA YpPOBEHb
pH ansa passutusa 6akTepuii, OKWUCAAOWUX YrNeBOLOPOLHI,
HaxoauTca B npegenax 7,0—7,2, TeMnepaTtypHbliA ONTUMYM
6n1130K K 30—36° C. OfHaKo, KakK noKasann MHOFOYUCNEHHbIE
nccnegoBaHus, onTUManbHblie npegensl pH u TemnepaTypsl
0N KOHKPETHbIX BWAOB MWKPOOPraHM3MOB pasnumuawTcs™



40K MakcumanbHOe noOrfoweHWe MeTaHa  Ky/nbTypoW
jViethanomonas carbonatophila Habngaetcsd npu cpasBHW-
TeNlbHO HW3KOM 3Ha4YeHWM HavanbHoro pH (okono 6,5) u
Temnepatype KynbTuBupoBaHus 30—36° C. [Onda pocTa
jvjethanomonas methanooxidans OnNTUManbHbIMKW NapameT-
pamu npouecca pocta asnawTca pH 6,1, Temnepartypa 30° C.
pseudomonas propanica Nyd4lle BCEro pacTeT npu Temne-
patype 30° C Ha cpejax C HayanbHbIM pH oT 6,6 A0 6,8.
pseudomonas methanica npu BbipalWMBaHUU Ha cpefe c
HUTPATOM HaTpuUA fAydlle pacTeT B UHTepBane pH ot 6,6 Ao
8,0, Ha cpefie C CEPHOKUCABIM aMMOHWEM ONTUMYM pH cABwU-
raetca B KUCNYH 30HY.

OThenbHble KYyNbTypbl MWKOGaKTepuil, ycBamBalolWuUX ra-
3006pa3Hble YrneBogopoabl, UMelOT 60/ee WUPOKUIA Havalb-
Hbli Aunana3oH pH — ot 4 pgo 10. Tak, M.rubrum var
propanicum u M. lacticolum Hanbofnee MHTEHCMBHO pacTyT
npu pH 7—38,5, KynbTypa M. flavum v. methanicum npwu
pH 9,5 pacTeT TakK Xe X0opowo, Kak u npy pH 7.

OnTuManbHas TeMnepaTtypa pocTa MWKPOOPraHW3moB 3a-
BUCMT OT (PU3MONOTMYECKUX OCOOGEHHOCTEl faHHOro WwTamma
n oT ycnosuin ero obutaHma. Cpegum MUKPOOPraHM3MOB,
okucnswWwmMx raszoobpasHble W XWUAKWE YreBOLOPOfLbI,
BCTpeyalTca TepMOTO/IepaHTHble BUAbl, pa3BuMBarLLneCH
npy Temnepatypax 32—55°C u BbifepXuBarwl e KpaTKo-
BpeMeHHbIA nporpes o 70—80° C.

XumMuueckuii coctaB MMKPOGBHbLIX Macc,
BblpallleHHbIX Ha rasoo6pasHbliX YrieBofOpPOAax

MukpobHas 6uomacca, Mofy4vyeHHas U3 MeTaHa, npea-
cTaBnsieT 060 MpoAykT, cogepxawwnii 60—65% 6enka, B
KOTOpPOM eCTb BCe 06e3 WCK/KYeHUA HeoOXO0LUMbIe OPraHn3My
aMUHOKWCNOTbI, a TakXe BUTaMUHbI rpynnbel B. Tak, 6ak-
Tepun poga Bacillus, BbipalleHHble Ha MeTaHe, cofepxXart
cnefyrouiee KONMYeCTBO BUTaMWUHOB (B MKT/T):

TuamnH 4,3—3,9 XonuH 1890—2510
Pu6odnasuH 9,9—10,2 MupnaoKCUH 35,0—30,5
HwnauHH 45,5—23,1 Ko6anamuH 2,0—2,6

aHToTeHoBasa Kuc- 6,4—4.5 KcaHTohmnnn 0,2—0,8
nota

B cocTaB 3TOro npoAyKTa BXOAAT TaKXe YrneBOAbl, Nu-
Mubl, HEMHOTO MUHepanbHbIX conei (Tabn. 32). U rnasHoe,
B 6E/IKOBOM KOHLleHTpaTe, MOJYYEHHOM U3 MPUPOAHOro rasa,
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AMUWUHOKNCNOTHBIA cocTaB (B r Ha 100 r CB) cmelwaHHbIX
M YUCTBIX KYNbTYyp 06MUTaTHbIX M PaKynbTaTUBHbIX MeTaH-
oKMcnAlwWwmnx 6akTepuin npueeaeH B Tabn. 33.

Brnomacca MMKPOOPraHU3MOB, BblpalleHHbIX Ha TSHHXKENblX
rasoo6pasHblx Yrfiesogopojax, WMeeT CcreAylLWUin cocTas
(B %):

Ha 6y- Ha npo-

TaHe naHe
Bnara 5,54 5,67
Benok 57,5 53,0
O6uwmit asoT 7,60 8,50
O6wuii a3o0T B rmagponusare 6,80 7,20
Cymma aMUHOKUCNOT 48,9 51,8
nunugebl 6,08 6,13

O6a npenapata Maso pas3nMyaloTCA U MO aMUHOKUCIOT-
HOMY COCTaBY.

§ 3. KYNbTUBUPOBAHWNE MWKPOOPIAHM3MOB HA
KNCNOPOACOAEPXALWNX COEAUNHEHNAX

K KucnopopacogepxalwmumMm COefUHEHUAM OTHOCATCH OKWC-
NeHHble napaduHbl. Kak cybcTpat And BblpawMBaHUs MUK-
poopraHusMoB OHW o06nafalT PAAOM  TEXHONIOTUYECKMUX
MPeuMyLLecTs MO CPaBHEHWIO C OObIYHBIMWM NapaduHamm.
Nmea 6osiee BbICOKYIO pacTBOPUMOCTb B BOAe, 00YC/OB/IEH-
HYI0 HannynmeMm TrUAPOMUNbHLIX TFPYNMNUPOBOK, OKUCNEHHbIE
napauHbl nerye yceamBalTCA MUKPOOPraHW3Mamu, 4TO
Mo3BONsSeT COKpPaTuTb [AAWNTENbHOCTb WX BbipaliMBaHuWA.
BcnegcTBue xopoweid pacTBOPUMMOCTM OTnajaeT Heob6xogu-
MOCTb B 060pYyf0BAaHWN (EPMEHTATOPOB CMOXHBIMW NpU-
cnocobneHuaMu ANa nepeMewMBaHus u aspauuun. Mpouecc
KYNbTUBUPOBAHNA MUKPOOPraHW3MOB B MNPUCYTCTBUU OKWUC-
NEHHbIX MPOW3BOAHbIX NapauMHOB COMNPOBOXAaeTCHA MeHee
WHTEHCWMBHbLIM TeMNOBbIJENEHNEM, YTO MO3BONAET CHU3UTH
3aTpaThbl Ha OXNaXfeHWe annapatoB, a W3MeHeHWe MOoBepx-
HOCTHO-aKTWBHbIX CBOWCTB cyb6cTpaTta Cnoco6CTBYeT yMeHb-
LIeHMI0 NeHoo6pasoBaHusa.

K HefocTaTkam Ky/bTUBMPOBaAHUA MWKPOOPraHU3MOB Ha
OKMWC/IEHHbIX YrNeBoAopPOAax MOXHO OTHECTU HU3KUIA BbIXO[
6vomaccbl B npouecce epmeHTaumu (Tak Kak fons yrne-
pofa Mo Macce B HU3KOMONEKYNAPHbIX KUCNOPOACOAEpXKa-
WUX COEfMHEHUAX HaMHOro MeHblle, 4eM B napaduHax),
YCcnoxHeHne annapaTypHoOro o(opmMmeHus npouecca MOAro-
TOBKU CbIpbSi U HEW3BEXHOCTb 3HAUYUTENbHbIX NOTEPb (40
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15—20% napauHa) B BuAe YrAeKWcnoro rasa v BOAbl B
pesynbTaTe XecTKOro peXxuma OKWUCAUTeNbHOW 06paboTKm
(TemnepaTtypa 100—200°C, gaBneHue 0,1—0,9 MTMa),
0643aTeNbHOCTb CTafAMK 3KCTPaKLWM OKUCNAEHHbIX COefuHe-
HUIA B COYETAHUWU C HUSKUMWU CTEMEeHAMU KOHBEpPCUWM napa-
thuHa (10— 15%) 3a OAMH NpPOXOL.

NcTouyHMKamu yrnepoga npuv  KyJabTUBUPOBaHUU MUKPO-
opraHn3mosB Ha KMUCNopoacodepXalnx  COefUHEHUNAX
ABNAAKTCA XUPHble CNUPTbl (METWNOBLIA, 3TUNOBLIA, 6YTU-
NOBbI, aMWMOBbIA), MOHO- W AWKapbOHOBbIE KUCNOTHI (B
OCHOBHOM C12—C17 npu KOHUeHTpauun 0,1—0,2%) un wux
conun, anudarnyeckue CcoefuMHeHUs (B OCHOBHOM  OTXO[bl
NponW3BOACTBA KamposakTaMa W CUHTETUYECKMUX IKUPHbIX
KUCNoT) n Aap.

XunpHble cnupTbl — Hanbonee nNpocTble MNPOAYKTbl OKUC-
NeHWUs yrneBojopoLoB — MOMYT MCNOMb30BAaTbCA B KauyecTBe
€4VHCTBEHHOT0 WCTOYHWKA YrNepoaHOro nutaHus. Cpean
HU3LWMNX MepPBUYHbLIX CNUPTOB ANA pasBUTUA Apox>Kein Can-
dida Hanbonee npurogHbl MeTUNOBbLIA, 3TWUNOBLIA, 6GyTuUNO-
Bbli M amMunoBblii cnupTbl. OKTUNOBbLIA COUPT MOAaBAsieT
pOCT LPOXXEeN, a AbIXaHUEe KNeTOK B ero NpucyTCTBUU NNLb
He3HaYNTeNbHO OTAMYAeTCA OT 3HAOrEeHHOro. LleTnnoBbli
cnupT noTpebnserca ApoxXamu Candida rugosa B KOH-
ueHTpauun 0,1—0,3%, npu 3ToM HabnwfaeTca HesHauwu-
TeNbHbIA NpUPOCT 6GMomacchl.

MoOHO- 1 AnKap6OHOBbIE KUCNOTbI MOTYT ycBamMBaTb B Ka-
4yecTBe E€[MHCTBEHHOr0 WUCTOYHMKA yrfiepofa HEKOTOPble BM-
Abl Apox>elh Candida u Rhodotorula, pacTyuwue Ha cpegax
C YyrnesoAopojamu, HO He pacTyliue Ha METUNKETOHax, 0f4-
HaKo WCMoNb3ylolWmne UX B 3HepreTuyeckom obmeHe. Hau-
AydwuMn  cyb6cTpataMum  cpeiM  MOHOKAp6OHOBBLIX KWUCAOT
aBnATCcA KucnoTel Ci2— Cn B KOHueHTpauun 0,1—0,2%,"
Kap6oHOBbIe KUCNOThI cpefHeld MOnekynspHoi Mmaccbl (C6—
Cio) ycBauMBalwTCA MPU YCNOBUU CHUXEHUA KOHLEHTpauum
fo 0,02—0,05%, a B KOHUeHTpauun 0,1% K BbilWe NoAaBNA-
0T POCT KJIeTOK.

N36npaTenbHOe OTHOLWIEHME APOXXKeW K pasMYHbIM Op-
raHM4YecKMUM KUcnoTam 3aBUCUT OT MPOHWLLAEMOCTM KNeTou-
HOM o060n0ukn. lpekpalieHMe pocTa NpU AOCTMIXKEHUM On-
peAenieHHbIX KOHLUEHTpauuin KWcnoT, No-BUAMMOMY, CBS3aHO
C Halnymem HefuCcCOUMMPOBAHHBIX MOJeKyn cy6cTpara.
B oTtnnumne oT cBO6GOAHLIX MOMEKYNn WMOHbI RCO- ob6bnagatwT
MeHee BblpaXeHHbIM WHIMOWPYOLWNUM CBONCTBOM. [103TOMy
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CONMH Kapb6OHOBbLIX KMCNOT yCBaWBaKTCA LPOX)XKaAMU fydlle,
YeM COOTBETCTBYHOLME UM KWUCAOTbI, UX OMNTUMaNbHble KOH-
LeHTpauuu B cpefe Bbille, 04HAKO 3aKOHOMEPHOCTb BAUAHUSA
ONWHBL YTNEeBOAOPOAHOIO pajukana B npoLecce BblpaluBa-
HUA coxpaHseTcs.

Ounkapb6onoBbie KUCNOTbl MNOTPEBGAAOTCA MHOTUMMU Bugamu
apoxokein Candida, pacTywummy Ha yrneesojopofax, XoTs
B MeHblUe CTeneHu, YeM MOHOKapboHOBble. M3yuyeHue Ku-
HETUKM MNOTPe6aeHUs pasMUYHbIX OPraHUYeckMx KUcnoT
apox>kamun Candida nokasano, 4To HakonaeHue 6GuMomacchl
npu pasBUTUM Ha CMECM MOHO- U AUKAPOOHOBBLIX KUCAOT
UMeeT SIPKO BbIPaXEHHbIA ABYXCTagWliHbIA XxapakTep. Cne-
UManbHbIMK OMbITAMU C MPUMEHEHWEM MEYEHbIX WHAUBUAY-
a/lbHbIX OPraHMYeckUX KWUCNOT YCTAHOBJMIEHO, 4YTO SABMEHUE
BTOPMYHOro pocTa 06YC/NOBNEHO MoOCnef0BaTeNbHOCTbIO ac-
CUMUNALUN KOHKYPUPYIOLWNX KOMMOHEHTOB CMecu: AnKap6o-
HOBble KWUCNOTbl NOTPe6NnAlTCA Mocne TOro, Kak W3 cpepbl
ncyesaldT MOHOKApOOHOBbLIE KWUC/OTbI.

Kap6oHnnbHble coefnHeHUs (MeTunkeToHbl C3— C8 wuc-
NnoNnb3ylTcA [APOXXaMW B KayeCTBE WCTOUYHMKA 3Hepruu,
npuyem C YBeMYEHUEM [NWHbI YFAEepOLHON Lenn KeToHa
oKUCNUTeNbHass aKTUBHOCTb APOXOKeil Bo3pacTaeT. OfHaKo
CNocoGHOCTb MOAAEPXMBATH POCT APOXXKeW y MeTUIKeTo-
HOB 3HauMTeNbHO clabee, YeM y APYrMX KUCNOpoOLCOLepxa-
LUNX COeaNHEHNA.

Vi3sMeHeHUe MNONOXKEHUS KapbOHWUILHOW rpynnbl, pasBeT-
B/IEHWE UAN UWUKAM3auusa yrnepogHoi uenu, BBeAeHWe ABOI-
HO CBSI3M WAW BTOPON KapbOHWMbHOW rpynnbl fenakwT Ke-
TOMbl ManonNpuUroAHbIMU ANA pocTa APOXOKeW. Tak, LMKo-
reKCaHoH, fABMAKOLWMUNACA  KOMMNOHEHTOM  CTOYHbIX  BOJ
npou3BoAcTBa Kampofakrama, B HU3KMX KOHLEHTpaumax
(8o 0,3%) moxeT obecneuntb pocT Candida guilliermondii,
6onee BbICOKME KOHLEHTpaLuuMu KeToHa [eiCTBYKOT Ha poCT
Lpoxoked yrHeTaroule.

3HauYnTeNbHO MEHee W3y4YeHbl B Ka4yecTBe MCTOYHMKA Yr-
NIepoAHOro NUTaHUA MUKPOOPraHW3MoB 6U- U MOAUPYHKLMU-
OHa/lbHble KWCNOPOACOAepXaliue nNPOU3BOAHbIE YrNeBOAO-
pogoB. Kpome YNOMMWHABLIWXCHA Bbllle AUKAPOOHOBBLIX KWC-
NOT, B Ka4yecTBe cy6bCcTpaToB A1 BblpaliMBaHUA pasinyHbIX
KynbTyp MOTYT WCNOMb30BAaTbCA HEKOTOPble HU3KOMOMEKY-
NsipHble OKCU- N KeTOKapboHOBble KWCNOTbI (MOM0OYHan, s6-
NlovHasA, MMpPOBMHOrpagHas), TrAULEPUHbI U HEKOTOpble
CNOXHble 3(Mpbl Ha OCHOBE raAuuepuHa u copbuTa.
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WccnepoBaHMs 3aKOHOMEpPHOCTel pocTa APOXXKel B mpy,
CYTCTBUU KUCNOPOACOAEpPXKAWMNX anudaTuyeckux coeguHell
HU/A MMEIOT NMpakTU4YecKoe 3Ha4yeHue MpPU pelleHUMM BOMpocoB
61M010rMYECKOM OUYUCTKM CTOUYHbIX BOA.

TexHonornyeckas cxema noayvyeHus 6GenKoBbIX nNpenapa-
TOB NPU KY/NbTUBUPOBaHUM MUKPOOPraHM3MOB Ha KUCNOPOL,
cofepXalleM Cbipbe, XOpPOLWO CMeELWBAKLWEMCAS C BOAOM, He
0TAMYaeTca OT MNOLOOGHLIX CXEM MPWU WUCMONMb30BaHUU yrne-
BOAHbIX WCTOYHUKOB MNUTaHWA. OCOBEHHOCTbIO CXeMbl SIBASi-
eTCA NULWb NONYyYeHUe UCXOLHOIO ChblpbA.

CUHTeTUYECKUE KUCNOPOACOAEPXKALLME COeAUHEHUA nogy™|
4yalT B OTAENbHOM Yy3/e, COCTOfILlEM W3 Tpex OTAeNneHui:
OKUC/IeHNA, 3KCTpakuuu u npoayBkKW. OKWUCAEHUIO  MOryT
nojBepraTbCs YrnesofOpoOfbl, HaYMHaa C MeTaHa M KOH4Yas
knnawmmu npu 450°C (1. e. C3). NcxogHoe cbipbe (MH-
LVBMAYaANbHbLIA yrnesogopoj WAM CMecb Yr1eBoAOpPOAOB)
nojaeTcs B OTAe/IEHUE OKUCNIeHUA, rae OKUCNAeTcsa 40 chnup-
TOB MPW CpPaBHUTENbHO HeBONbWOW CTEMEeHW KOHBepCUK
(10—15%) 3a oguH npoxop. OKucneHue BepeTcs Npu no-
BbILLEHHON TemnepaTtype WM W36LITOYUHOM [JaBleHUWM KaTanm-S
TUYECKUM M HEKaTanuTU4yeckum nytem (NpuM NOAy4vYeHUM cnup-
TOB B MPUCYTCTBUM OGOPHOA KMCNOThbI). PeakumoHHas cMecb
M3 OTAe/leHUs OKUCNEeHUA nocTynaeT B OTAefeHWe 3KcTpan
UMK, rge n3 Hee 3KCTParupyrTCcAa NPOAYKTbl OKUC/IEHUS BO-
[OA nMAM BOAHO-CONEBOIN Cpefoi, mcnonb3yemoin Ana dep-
MeHTauun. [Ans HelTpanusauum OpraHuYeckux KuUCnoT B
COMEeBYH 3KCTPAKLMOHHYK Cpefy BBOAWUTCS BOAHbLIA aMMMaKk.
lMony4yeHHbI# 3KCTpPaKT HanpaBniseTca Ha GepMeHTayuio, a
HempopearnposaBLW e Yrnesofopobl BO3BpaLLaldTCA B 30HY
OKWUCNEHUS.

Mpu okucneHnn 6eH3NHOBLIX, KEPOCUHOBLIX U ra3oineBblX
thpakumin HeTn, a TakXe XWUAKUX W TBepAblX napapuHOB
KaTanuTUYeCKUM NyTem Mo TUMY MPOU3BOACTBA CUHTETUYECKNX
XUPHBIX KACNOT 06pa3oBaBlUMecs NPOAYKTbl OKUCAEHUS Tak-
e aKcTparupywTcs Bofoin. Hanpumep, okucneHno nogsep/
raloT H-napagpuHbl C20—C25 npu Temnepatype 100—200°C,;
N aTMOC(EPHOM  [aBfieHUM B NPUCYTCTBUM nepmMaHraHarta
Kanusa. BbIXo4 OKUCNEHHbIX MPOAYKTOB coctaBnseT 80—86%
OT MCXOAHbIX napapuHOB. Wnu okucneHuo nogeepratoT!
dhpakuuMto HedTu, BbiKMNawwyw B npegenax 50— 130°CH
cogepxawyt 51% HahTeHOBbIX yrnesogopogos, 30% H-na-n
pahHnoB, 12% wn3onapamMHOB M 7% apoMaTUYECKUX Yyrne-
Bogopogos. KaTtanmsaTtop okKucneHus — HaTeHaT kobanbta
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TemnepaTypa — 160° C, pasneHue 3,6 MTIla, BbIXx0oh okcupa-
Ta 80%-+ lonyyaemy B pe3ynbTaTe OKWUCIEHUA CMeCb B
KonuyectBe 1% BBOAAT B BOAHO-CONEBYK Cpefdy, Ha KOTO-
POV BblpalLMBalOT MUKPOOPraHU3Mbl.

B 3aBucMMOCTU OT MCNONib3yeMoro cybctparta CyLlw,ecTByeT
HECKO/IbKO TeXHONOrMYEeCKUX CXeM MNpPOM3BOACTBa 6ENKOBbIX
npenapartos.

BbIPALLNBAHWE MUKPOOPITAHN3MOB HA METU/1OBOM
CMUNPTE
XapaKTepucTKa Cbipbs 1 cnocobbl ero
nosyyveHus

OCHOBHbIMM MNpeumyLiecTBAMM METWUI0BOr0 cnuMpTa Kak
cy6cTpata ANS BblpaliMBaHWA MWKPOOPraHW3MOB U Mmonyuye-
HUA KOPMOBOro 6enka fABNAKTCA YCTOWYMBOCTb €r0 XUMMWU-
UecKoro €OoCTaBa, OTCYTCTBME MNOJULUKANYECKNX MPUMECEN,
Xopollasi pacTBOPMMOCTb B BOfe, NeTyyecTb (4TO NO3BONSA-
€T Nlerko 0CB0O6OXAaTb MPOAYKT OT €ro 0CTaTKOB). 3HaUYeHue
METW0BOr0 CNMpTa Kak cybcTpaTa 45 BbipalMBaHUA MUK-
poopraHU3MoB OCOGEHHO CTaNo 3aMeTHO B MOCNefHWe Tro-
[bl B CBSI3n C pa3paboTKOli HOBbIX 3D(HEeKTMBHbLIX CNOCO6OB
ero Npon3BOACTBa.

MeTWNOBbIA CAUPT MOXeT ObiTb NOAYyYeH W3 NPUPOSHOrO
rasa, NPoOAYKTOB CbIpoi HeTW, TakKux, KakK NUrpoumH (Had-
Ta), TSHKENOro AM3eNbHOro Macna, u3 yrns. B 3aBucumocTu
OT MCMOMb3YEMOr0 Cbipbsi MPOLECC MOAYYEHUS MeTWI0BOTO
cnupTa BKAKOYaeT pas3fMyHble 3Tanbl MOATOTOBKM M CO6CT-
BEHHO CWHTe3a npofykta. Ha puc. 90 npuBefeHa cxema
OCHOBHbIX 3TanoB CWHTE3a METW/IOBOF0 CnupTa U3 MPUPOA-
HOro rasa W TAXeNOro TOMAMBHOrO Macna. Mpouecc nony-
UeHMs MeTU/I0BOTO CNMPTa M3 THXKENOro Macfia 3HauYUTeNbHO
CNOXHee, BKAKOYaeT 6Ofbllee YUCAO MNOATOTOBUTENbHbIX
NpoLeccoB, YeM CMHTE3 €ro M3 nNpupogHoro rasza. CToumocTb
Mosly4yeHuss MeTUN0BOTO CAMpPTa M3 MPUPOAHOrO rasa, HegTw,
TSXENOro AW3eNbHOro Macna W yrns HaxoauTcs B CNefyio-
liem cooTHoweHumn: 1,0:1,05:1,3:1,6.

Mpun npou3BOACTBE METUNOBOr0 CNuMpTa M3 MNPUPOLHOIO
lM3a nnu HeTM MCNONb3yeTCs KaTaluTu4vyeckoe nepepopmu-
poBaHMe MapoB W NOMy4YeHMe HEO6XOAMMOr0 CUHTETUYECKOro
rasa, Torga Kak u3 TAXenoro macna CUHTeTUYeCcKUil ras no-
Nyvaetca B pe3y/nbTaTe 4YacTUYHOro okucneHus. Co6CTBeH-
HO CMHTE3 MeTWU/I0BOr0 CNMpTa™M3 OKUCK yrnepoja u BOLOPO-
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fa OCYyL,ecTBNAeTCA B MPUCYTCTBMM CMeLManbHOro KaTanu-
3aTopa npy MNOBbIWEHHOM AaBfieHWW. PasznuualoT npoLlecchb
CMHTEe3a Mpu cBepxBbiCOKOM faBneHnn (go 30 MTla) u He-
BbICOKOM AaBneHuun (go 10 Mla).

Haunb6onee ah(peKTUBHbBIM B HaCTOfLLEe Bpems ABNAAeTCHA
MOTOYHBI/ NPOLECC MOAYYEHUS MeTUA0BOr0 CNMpTa MPU HU3-

Puc. 90. OCHOBHble 3Tanbl CWHTe3a METW/IOBOTO CNWpTa W3 npupojHoe
rasa u TsXenoro TONAMBHOrO Macna.



KOm paBneHunm (5—10 MTa), pa3paboTaHHbIi B Benuko-
6puTtaHuu.

B ®PI wuccnepgytotcad cnocobbl MNOAYYEHWS METMIOBOTO
cnupta C UCNOMb30BaHWEM TOHKOW3MENbYEHHOTO Yrfis BMeC-
TO TAXenoro macna ANg 4aCTUYHOTO0 OKUCNEHUA U C NMpume-
HeHuem [NA Harpesa Tenna BbICOKOTeMMNepaTypHOro fapep-
noro pacnaja BMecTOo 06bIYHOro TONAMBA.

MWKpoOpraHuaMbl — NPoAyLeHTbl 6enKa

Cnoco6HOCTb accMMUAMpPoOBaTb METWMNOBbLIA CAUPT B Ka-
yecTBe eAWHCTBEHHOrO0 WCTOYHUKA Yyrnepoga O0COBeHHO
XOpoLWo BbISiBleHa Yy APOXXXei, B yacTHocTu Candida sil-
vicola, Candida boidinii, Hansenula polymorpha, Toru-
lopsis glabrata, Torulopsis ernobii. Cpegu 3Tux BuAO0B
apoxxu T.ernobii o6nagat0T HECOMHEHHbIMWU MpenMyLLecT-
BaMU MO CPaBHEHWIO C APYrMMW BMAaMU, YCBauBawLUMU
MeTUNOBbLIA CAUPT, TaK KaK HW3KOe ONTUMaNbHOe 3HauyeHue
pH yMmeHblaeT BO3MOXHOCTb 6GaKTepuasbHOr0 3apaxeHus
npouecca, a ONTMManbHas TemnepaTypa (37°C) CcHuxaet
3aTpaThl Ha OXNaXfjeHue (epmeHTaTopa.

Cpeaun 6akTepuii, cnOCO6HbIX ycBanBaTb MeTWUOBLIA CANPT
B KayecTBe €AWHCTBEHHOr0 WMCTOYHWKA MNUTAHWUSA, W3BECTHbI
HekoTopble BuUAbl pofoB Pseudomonas u Methylomonas:
Ps. methylotropha, Ps. rosea, Meth. methanolica.

Mpu pocTe MUKPOOPraHU3MOB, yCBanWBalOWMNX MeTUI0BbLINA
cnupT, B Cpejy BbIAENATCA CMAOXHble OpraHuW4yeckue Be-
wecTtBa. O6bIYHO OT 5 A0 10% Haxogsdwerocsd B nNuTaTeNb-
HOi cpefe MEeTW/MIOBOTO cnupTa MpeBpawaeTca B Apyrue
MPOAYKTbl, KOTOPble MOTYT SIBAATHCA WMHIMGUTOpamu pocTa.
3T0 NO3BOAINAO WMCMONb30BaTb ANA KYNbTUBUPOBaHUSA MUK-
poOpraHM3MoB — MPOAYLEHTOB  6efka — CMecu  KynbTyp,
cpean KOTOPbIX Of4HA WU HECKONbKO He NOoTpebnsalT MeTu-
noBblii cnupT. Bbixop 6enka npu MCNONb30BAHUU TakKUX cCMe-
WaHHbIX KYNbTyp 3HAYMTENbHO YyBeNW4MBaeTCH.

Harrison onucan cMmecb KynbTyp, COCTOSILLYH M3 NATU KOMMOHEHTOB,
CNOCOBHbIX pactm Ha MeTWU0BOM cCnupTte, KakK eAMHCTBEHHOM WCTO4YHUKeE
Yrnepoga. Mpu atom ofHa m3 kynbTyp (EN) noTpe6aseT TONbKO MeTu-
M bl /i cnupT, Apyrue — cy6eTpaThl, He cogepxalne Ci-KOMMNOHEHTHI.
t In yeTbipe KynbTypbl UAeHTU(ULMPOBaHbLI Kak Pseudomonas sp., Acine-
Hafi er SP' n Curtobacterium 13 n 47. OnTumanbHblii pocT EN KynbTypbl
A onopancd TONbKO B MPUCYTCTBMM B Cpefe BCEX YeTbipex KynbTyp.

>HanpoTWB, POCT OCTa/lbHbIX YeTbIpex KyNbTyp MNPOSIBAANACA TOMbKO B
PucytcTBumn B cpefie KynbTypbl, yTUAU3Mpytouieli MeTunosblii cnmpt. OT-
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MOCUTENIbHOE KONMMYECTBO YeTbipex [APYrux KyNnbTyp MWKpPOOPraHM3mMoB
B CMECM MOXET WM3MEHATbCA B 3aBUCMMOCTU OT CKOPOCTU pazbaBneHus —
oT 0,8 o 7,6% OT 06LLero KonMyecTsa K/eToK.

MpeumylecTBamMm WCNOMb30BAHUA CMECU  KynbTyp Mo
CpaBHEHWIO C OfHOW KynbTypoll sSBNAKOTCS 60Niee BbicOKas
ckopocTb pocta (EN nposBnsieT mMakCMMalbHYH CKOPOCTb
pocTa npu ckopoctu npotoka 0,27 1, cMeCb KynbTyp — npu
0,64 y-1), 6onbWNA KOIPPUUMEHT BbiXxoga (MaKCMMabHbI
MONSPHbIA BbIXOA CMecu KynbTyp 16,6; OAHOW KynbTypbl
EN—9,6), 60nblwas ycTOMUYMBOCTb K 3apaXKeHWI, CHUKEHME
BO3MOXHOCTU BCMEHWBaHWUsA, BO3MOXHOE MOBbILEHWE ONTU-
ManbHOMW TemnepaTypbl KyJ1bTUBUPOBaHWUA (B HEKOTOPbIX
cnyyaax pgo 65° C), yTuausaunsa u3 cpefbl BeWeCcTB — UHIU-
6UTOPOB A4NA KYNbTYp, NPOAYLUPYHOLWNX GenokK.

MyTn oKnUcneHna MeTUNOBOro crnupra
MUKpoopraHnsmammn

Y 60MblIMHCTBA MWUKPOOPraHU3MOB, YTUIUSUPYIOLNX Me-
TUNOBLIV CAWPT, MPOLECC OKUCNEHUA MNPOXOAUT uyepe3 dop-
ManbAerng u ykcycHyw kucnoty go COr (puc. 91,a). Mpu
OKMUC/TIEHUN KaXAbli CPKOMMOHEHT BblgensieT 2 3MeKTPOHa,
KOTOpble NEepeHOCATCA Ha KO3H3MMbl MeTaHONAernaporeHa-
3bl (X — (heHasMHMeTacynbhaT — UCKYCCTBEHHbI aKuenTop
3NeKTPOHOB Yy 6GakTepuii 1 ®AL —y ApOX>Keil), hopmanb-
pernpperngporeHassl (Y — 2,6-guxnopeHon, nHAogheHoNn —
MCKYCCTBEHHbIA aKuenTop 3neKTpoHoB wuam HAL+) u dop-
muatgerngporeHassl (HAL).

HekoTopble 6akTepuu, YTUAUIUPYHOULME  METU/IOBbINA
CNUPT, OKUCAAKT (opmManbierus yepes LUKANYECKUIA nyTb
(puc. 91,6), a He uyepe3 Qopmumat, Kak MPOMEXYTOYHbIN
OKWUCMIEHHbIA NPOAYKT.

Mo oboum nNyTam nNpu OokKucneHun 1 monekynbl popmalb-
fernga obpasyetrca 2 MONeKyNbl BOCCTAHOB/EHHOro Kodep-
mMeHTa ¥ 1 monekyna COr, B TO BpeMA KakK MO nepBoMy
nyTu okucneHus (4epes gopmuat) ToAbko HAL cnyxut
KO3H3UMOM [Ans opMmanbierui- n dopMuaTgeruaporeHas.
®epMeHTbI, BKIKYEHHbIE B LUKANYECKUI MYTb OKWC/EHWUS,
MCMNONb3YIT B KauyecTBe akLenTopoB 3/1eKTPOHOB Kak HAL+>
Tak n HAQ® +.

TeopeTMYeCKM OCHOBHOE KO/IMYECTBO 3HEpPrum B dopme
AT® [0MXKHO reHepupoBaTbCA Ha MEPBOM 3Tamne okucneHus
MEeTUNOBOro cnupTta A0 ¢opmanbgernga. Ecnu 6bl 310 6bII0
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aK, To MONSAPHbIA BbIXOL MUKpoopraHumaMoB M (B I Cyxol
6romaccbl KIeTOK Ha 1 MOb YTUAM3NPOBAHHOTO cybcTpaTa)
[l ncnofb30BaHMM MeTUI0BOr0 cnupTa 6bif 6Gbl Bbille, YEM
MpM MCcrnonb3oBaHUM (opmanbiermja. Ho Tak Kak ecTecT-
BEHHbIi KO3H3MM MeTaHONAernaporeHasbsl HeusBecTeH (ee
aKTUBHOCTb M3MepseTca C heHasuHMeTacynb(paToM B Kauye-
CTBE UCKYCCTBEHHOrO aKLenTopa 3M1eKTPOHOB), HEBO3MOXHO

X XH2 Y YH2 HAL+ HAAL-H*
n MCOH Y '— HCOOH — " co 2
| F'exkcynosorpoapaT-

1 CMHTETasa

3-I"Kcyno3o0-6-poc/paT

PV6y/1030-5-ipoctpam FbKC);ggiﬂog))gasgaT-
Haah-H2 * N [N co2 dpykT030-6-tpoc/pam

| \6-®oapornwowaT

Y  pervaporeHasa / qﬂ,%if,,%?ag‘o'
HAL®+
6-doaporHMoHaT ntoko30-6-thochaT
THVBO6403/— HD
HALD

Puc. 91. TlyTun OKucfneHus MmeTunosoro cnupta Craccumunmpyrowmnmm
6aKTepuAMy.

y3HaTb KOMMYECTBO 3HEpPruu, BblAensdrolLeecs Mpu OKucne-
HUM MEeTUM0BOTO cnNupTa A0 (opManbhernja.

Y MWKPOOPraHW3mMoB, YTUAU3MPYIOLWUX MeTUAOBbIA CAUPT,
nomMmmo pubyno3omMoHodochaTHOro UuMKna dukcaumn dop-
mManbferuga, oébuiero gna Bcex Ci-yTUAnM3Mpywmnx MUK-
poopraHn3moB, 60nblIOe 3HAYEHUE WMEET CEepUHOBbLIA MNyTb
(Puc. 92). O6a nyTu nexaTt B OCHOBe CcuHTe3a C3-Komno-
HeHTOB U3 Ci-eguHuy. B oTnnyme ot pubynoszomoHodochar-
KOro uuKna, WCKAWuYawlWero KoHaeHcauutw Ci-egnHuy c
Y-caxapodocaTom, CepUHOBbIA MyTb OCHOBAH Ha KOHAEH-
caumn CreguHuy (dpopmanbgermga n COr) c Cr- (ramyuH)
n C3(hochoeHONNNPOBUHOTPAAHON KUCNOTONW) KOMMOHEH-
TamMu. Kpome TOro, pasnumums 3akjauveHbl B NpUpPOAE akLuen-
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K

TOpa MOMEKynN:
cupyeTcs ToNbKo dopmManbaerug, Torga Kak rno CepuHOBOMY
nyTM opmanbierung pukcupyeTca Tak e Xopowo, KakCOr,

MocnefHee pasnuuMe OCOOGEHHO BaXHO NpPWU OnNpeaeneHnn
notpebHocTn B AT®.

L na pacuyeTa TeopeTMuyeckoro BbIx0da 6Guomacchbl van
Dijken n Harder npuHanu cnegyrouwimne ycnoBusa: acCUMuNS-

3CH3H —-3HCHO 2CH,OH--—-2HCHO

TeTparu3poLyTeBas
KucnoTa
3- Pubynoso-A-poapaT  3-I'ekcynoso-6- 2-MueH 2-CepiH
4 pocipam
MarnaT
3MeHTma S 1poclpai 3-PpykT030-6- 22-
Vv poapaT OxcanoaueTaT LepaT
Peakuys
repepacnpeseneHmus QI_JMO "u ;) 1? HON t I
C3 KreTo4Hble W KreTouHble
KOMMOHEHT b KOMMOHEH T

Puc. 92. CxemaTnyeckoe n3obpaxeHune gukcauun gopmanbiernga no pu-
6ynosomoHodochaTHomy (a) u cepuHoBomy (6) LuKnam.

uma Ci-KOMMNOHEHTOB MNPOUCXOAUT 4epe3 3-gocornuuepu-
HOBYIO KWUCNOTY, CPefHU 3NeMeHTapHbll COCTAaB KNeTOYHOro
Bewectsa C4H&2N; thukcupyemoe KOIMYECTBO CYXOro Kie-
ToyHoro BewectBa v (B r Cb), obpasytoweeca npu 3atpare
ofHON Monekynbl AT® npu pocTe Ha TF/IlOKO3€e, B CpPefHEM
paBHo 10,5. Mo gaHHOMy 3HayeHuto v (10,5) n umcny mone-
Kyn n AT®, obpasyemblXx B MpoLecce oKcuiauuum Ha OauH
atom cy6cTpata, MOXHO paccuMTaTb TeopeTuyeckuii monsp-
Hbl/A BbIXO4 MUKpPOOpPraHu3aMoB Y =\n. [OCTUXEeHWe TeopeTu-
YeCcKOro BbIX0Ja HEBO3MOXHO, TaK KakK B AeCTBUTENIbHOCTU
3HaueHue v AT® pgnsa 6akTepuil, yTUIN3NPYHOLWMNX METU0-
Bblli CAWPT, 3HAYUTeNbHO HWXe 10,5. OelicTBUTeNbHbIE 3HaA-
YEHUA MOJNIAPHOTO BbIXOJA ANSA PasNNYHbIX BULOB MWKPOOP-
raHu3mMoB npusefeHbl B Tabn. 34.

M3mepeHHble 3aBUCMMOCTM BbiXOAa OGUOMaccbl MUKPOOP-
raHM3MoB, YTUAM3UPYHOLWNX METWAO0BbLIA CAUPT NO ABYM ny-
TAM, MOKa3ajn HeKOTOPYH 3aBUCUMOCTb BbIX0Ofa oT CKOPOCTU
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no pubynoszomoHogochaTHOMy nyTn QUK

Tab6bnuuya 34

Konunyectso
E?Cq;gfw!]z notpe6neHHo-

ro asota, %

Y, r Cb A )
BakTepuu Ha 1 monb Tax
CH30H 4-1

Pu6ynoso MOHoOG OChaTHb i NyTh

pseudomonas C 17,3 0,49 67.5 13,2
pseudomonas methanolica 17,0 0,63 66.5 11,0
jViethylomonas methanoli- 15,7 0,52 62,0 11,7

Cepun HOBBIWW MyThb

Pseudomonas 1 12,1 0,176 47,5 11,37
pseudomonas 135 12,1 0,140 47,5 11,48
Pseudomonas AM-1 9,8 0,093 37,6 11,20
Pseudomonas M-27 13,1 0,108 51,0 9,40
Pseudomonas rosea 13,1 0,150 51,0 10,60

* J(hheKTUBHOCTL MpeBpalleHns yrnepoja W3 MeTUA0BOrO cnupTa
[0 KneTouyHoro yrnepoga.

pocTa nNpu HENPepbLIBHOM KYNbTUBUPOBaHUU. Tpu NOCTOAHHOM
cKopocTn paszbaBneHuns B xemocTaTe 3PPEKTUBHOCTb accu-
MUNAUMM Yrepoja COCTaBNsfieT AN pas3NYHbIX 6GakTepuii
ot 37,6 go 67,5% B 3aBMCUMOCTM OT MaKCMMasbHON CKOpPO-
CTM pocTa.

MonsipHbIA BbiIX0g4 6Guomaccbl M 3PHEKTUBHOCTb acCUMU-
naumMnM yrnepoga y 6akTtepuii, OKWUCAAKWMUX METUNOBbIN
cnMpT no pubyno3omMoHogocthaTHOMY NyTW, Obia Bbille, YEM
y 6akTepuid, acCUMUANPYIOLLMX €ero M0 CEepUuHOBOMY MyTW.
Kpome Toro, nepsble 6akTepun 06napatdT 3HAYNTENbHO 60-
Nnee BbICOKOW CKOPOCTbIO poCTa Ha MeTWU/IOBOM CNUPTe, YeMm
fakTepum C CEpUHOBbLIM LWUKAOM (ukcaumm. Takum obpa-
30M. ana ytunumsaumm Ci-KOMMNOHEHTOB U3 cpefdbl 6akTepuu
¢ PM®-nytem accumunaumu Hambonee 3KOHOMWUYHbI.

Oco6eHHOCTM npoLecca BblpalUBaHns
MVWKPOOPraHM3MOB Ha MeTU/I0BOM CNUPTE

MoTpebneHne cy6cTpaTa M pocT GUomMacchl

Peakuuss notpebneHus cy6cTpata — MeTUSIOBOFO ChMp-
Ta— pacTywyMy Ha HemM MMUKPOOPraHW3MamMum MOXET GbiTb
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CYMMapHO onucaHa CrefyllwmuM CTEXMOMETPUYECKUM YypaB-
HEHUEM:

1,72CHOH + 0,23NH3+ 1,5102— 1,0 (CHM8 OmB NO0,23 30518)* -+
+ 0,72COa+ 2,94H20 + 740 OO0 k[ X.

AP PeKTUBHOCTL 3TOW CUCTEMbI 3aBUCUT OT Cheayrowunx
(haKTopoB:

1) oT 3hheKTUBHOCTM MpeBpalLeHnsa yrnepoga cybcTpata
B KneTo4yHoe BewecTBo (0CHOBHOW (hakTop). OHa onpepge-
naeTcA KNeToyHbiM BbixogoMm (r Cb Ha 1 r noTpebieHHOro
BellecTBa) UAM MONAPHbIM BbixogoMm (r Cb Ha 1 Monb yTu-
nnsmpyemoro cy6ctpata). O6wunin BbIX0a 6enka 3aBUCKT
OT BbIXOfa KNETOYHOro BelecTBa W /cofepxaHusa 6Genka B
opraHusme. MpoayKTUBHOCTbL OnpefenseTrcsd N0 W3BECTHOMY
ypaBHeHuto P =D x=\xx\

2) OT noTpebHOCTM KNeTOK B Kucaopoge. 3aBUCUMOCTb
MeXAy MoTpeGHOCTbI KNEeTOK B KUCAOPOAEe W BbIXOAOM Of-
pefenseTcd Ha OCHOBe MPeAnoOfiOXKEHUs, YTO eAUHCTBEHHbI-
MU npogykTamu meTabonusma asndtwTca C02wm H2 npu
MCMONb30BaHWM B KauyecTBe MWCTOYHMKA asoTa amMmuaka
Mpu npousBofacTBe 6enka B YCNOBUAX HENPepbIBHOrO Mpo-
uecca, korga C ABnsfetTca AUMUTUMPYOLWUM (aKTOpoM (Xe-
mocTaT), Bbixog 6enka B npegenax 0,3—05r1 Cb Ha 1T
MEeTUN0BOr0 CnupTa COOTBETCTBYET MOTPEOHOCTU K/ETOK B
Kncnopoge COOTBETCTBEHHO B npegenax 3,4 v 14 1 02 Ha
1r KNeTo4yHOro BeL,ecTBa;

3) OT KO/MMYyecTBa BblAeNsemMoro Temnna, U36bITOK KOTOPO-
ro Heo6XoAUMMO OTBOAWUTL ANA NOAAEPXaHWS TemnepaTypbl
BblpallMBaHWA Ha OMNTMManbHOM YpoOBHe. B 3aBucuMOCTM
0T oONTMManbHOW TemnepaTypbl (B npegenax o7 30 fo
45° C) cToMMOCTb Mpouecca oTBOoJa Tenja MOXeT u3Me-
HATbCA OT 5 A0 24% o6ueii CTOMMOCTM FTOTOBOFO NPOAyKTa

Ha OCHOBaHMW 3aBUCUMOCTW MEXAY TpPemMs pacCcMOTPeH-
HbIMW MapaMmeTpamMy MNONYYEHO CleAylollee ypasHeHue ANS
pacyeTa OTHOCUTENbHOW CTOMMOCTM KopmoBoro 6enka OC:

/ 0,45 \ Ir 02t
OoC= 0,5, ;= 7-——-- 0,1 — =
\ \' 2,0

+0,2( X ~ ] 10,65.

OTO0 COOTHOWEHWEe OCHOBAHO Ha MNpPeAnosiOXeHUU, uTO
CTOMMOCTb MCTOYHMKA yrnepofa coctaBnser 50% OT KOHeu-

* CHi,g800,30No 23 30/1a — K/IeTOYHOE BeLLEeCTBO OGaKTepuit.
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HOM cToMMoOCcTM 6enka, a CTOMMOCTb aspauum M 0TBeAeHUN
Bblgenaemoro tenna — 10 n 5% coOTBETCTBEHHO.

M3BeCcTHO, YTO KOHUEeHTpauua MeTWU/0BOro cnuprta B Nu-
TaTenbHoii cpepe 1,5% wu Bbiwe MHIM6MpPyeT poCT U pas-
BUTME MWKPOOpPraHmamos. O6ULaA 3aBUCUMOCTb YAeNbHON
CKOpOCTU pocTa Apox>xeh T. ernobii oT HayanbHOW KOH-
LeHTpauum MeTUNOBOro cnupTa npefcrtasneHa Ha pwuc. 93.

A 1
0,20 -

Puc. 93. BnusHune KoHUeHTpa-
UMM MEeTMn0BOro cnupta B
cpege C (Mnm S) Ha ypgenb-
HYI0 CKOpPOCTb pocTa MMUKpO-
opraHusma.

MakcumanbHaa ygenbHasa ckopocTb pocta (0,17 4-1) Ha-
6nofaetcs npu KoHueHTtpauuu 0,5%- 3TWM faHHble XOpOLWO
OnucbIBalOTCA ABYMA KUHETUYECKUMU MOAENnAaMU: YpaBHEHUA-
MA MOHO U HEKOHKYPEHTHOro WHrMbupoBaHUs COOTBETCT-
BEHHO :

i N
gtm"yg npm 0<S <0,5%,

=
1

M= ~™a x npn 0,5<S< 4,0%,
Ki+ *
roe KS — koHcTaHTa HacblweHus cy6etpata (Ks =0,498 wmr/mn);
S — KOHUeHTpauua cybctpata, Mr/mn,
Ki —«oHcTaHTa paBHoBecus cy6eTpaTta (Kt= 19,83 mr/mn).

Ha ocHoBaHuwu NMPOBEAEHHbLIX PACYe€TOB, a TaKXe Y4YWUTbl-
Basi 0cobeHHOCTM cybcTpaTa, YCTAHOB/AEHO, 4TO ANSA nNony-
yeHuUst 6enKa Ha MeTUNOBOM cnupTe Hanb60/ee 3KOHOMUYHbIM
ABNAETCA HEMPEPbIBHbIA Npouecc KynbTUBUPOBAHWUS MUKPO-
opraHu3mos.

OcobeHHOCTHM cocTasa NUTaTeNbHOW cpefbl U
YCNOBUW KynbTUBMPOBAHUA MUKPOOPraHM3MOB
Ha MeTW0BOM CrupTe

CocTaB nuTaTesibHOM cpenbl. B KauecTBe NCTOYHMKA a30Ta
MUKpOOpraHn3smbl npm pocTte Ha METU/NIOBOM CnMpTe MOTyT
Mcnosib3oBaTb KakK HeopraHmM4yeckue cCosn, Tak U pas/inyHble
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opraHuyeckue npenapaTbl — MeNTOH, KYKYPY3HbIA 3KCTpaKT,k
APOXOKEeBOW aBTOoNM3aT M Ap. Mpu 3TOM NpegnoyTeHue OT- j
[0aeTcs OpraHUYecKUM UCTOUYHMKAM, COAEepXalum Aonos-
HUTENbHO pas3NuyHble 6MONOTUYECKUe CTUMYNATOPLI U BU-
TaMUHBI.

M3MeHeHWe KOHUeHTpauuum BUTaMUHOB (6MOTMHA U Tua-
MWHA) B CUHTETMYecKOlW cpefe, OCHOBHbIM WCTOYHUKOM yr-

Puc. 94. BnuaHue cKopo-
cTn pasbaBneHns D Ha
KOHLIEHTPAaLMI0  KNETOYHON
6uomaccel X (/), metuno-
Boro cnupta S (2) u npo-1
nyktueHocts XD (3). LU

Ta6bnuya 35

KOHLeHTpauus BUTaMUHOB, v 1eNbHas
clopocre - Keeea e
6roTMHA pocta U, 4“—1  skcTpakTa, Mr/n  pocTa g, u~
(0} 0 0,076 0
10 100 0,110 50 0,060
20 200 0,090 200 0,058
40 400 0,093 300 0,056
80 800 0,095 400 0,061
500 0,065
600 0,060
700 0,058

nepofia B KOTOpOU/ ABNsSieTCA METWIOBLIA CNUPT, He OKa-
3bIBaeT 3aMETHOr0 BAWAHWS Ha MPOAYKTUBHOCTb APOXKEN
(Tabn. 35).

MakcumanbHasa yfAefNbHas CKOPOCTb pocTa APOXXKEeN Ha-
6nofaetca Npu KOHUEeHTpauuu 6moTtuHa 10 MKr/n, ThamuHa
100 mMKr/n n gpoX>eBoro skctpakta 50 mr/n. 2]

YcnoBusi KynbTuBMpoBaHus. MakcuManbHas MPOAYKTUB-
HocTb 6GakTepuit pogoB Pseudomonas um Methylomonas,
BblpalWlMBaeMblX Ha METUI0BOM CNWPTE B HEMPEPbIBHOM
noToke, HabnwfaeTca nNpu ckopocTu pasbaBneHus B npege-
nax 0,08—0,15 y-1. B yacTHOCTU, ANA KynbTypbl Ps. met-
hylotropha MakcumanbHas npoAykKTuBHocTh [0,196 r
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CEB/(n-u)] Habnwpaetca npu ckopoctu pasbasBneHums D=
=0,12 u4-1 (puc. 94). Tpu 3TUX YCNOBUAX KOHLeEHTpauusa
MeTUnoBoro CNUPTa Ha BbIXofge He npesBbiwaer 0,012%.
C yBenuuyeHuem CKOpocTuM npoToka pfo 0,162 4y-1 HacTyna-
€T nonHoe BblMblBAHUE K/IETOK.

YcTaHOBMBLUEECA COCTOSIHWE HEeMNpepbiBHOrO npouecca npu
onTUManbHOW CKOpoCcTWM pa3baBneHWs pocTuraetcsa nocne

Puc. 95. 3aBucumocTb
YAENbHOW  cKopocTW  no-
Tpe6neHus MeTW/I0BOTO
cnmpTa OT YAeNnbHOl CKo-
pocTu pocTa gpoxokeit (1)
n Gaktepuii (2, 3).

YeTbIpeXKpaTHOW CMeHbl pabouynx 06bLEMOB W YCTaHOBNEHWUS
MOCTOSIHHOM KOHLUEHTpauuy 6MomMacchl.

Heob6xoaumblie 4ns onpeAeneHUs onTUManbHbIX mapameT-
poB KY/NbTUBMPOBAHUA KOIPPULMEHTbI NpoayKTUBHOCTM YO
W coxpaHeHuUs (MogaepXaHus) KynbTypbl T, a TakXe CKo-
pocTb MOTpPe6GNeHWs MeTWU0BOr0 CnupTa W Kucnopoga 3a-
BUCAT OT MWCTOYHMKA Yyrnepofga, TWMna MUKPOOPraHuMaMa W
CKOpPOCTU pocCTa M MOFYT 6biTb HaifeHbl U3 ypaBHEHUS

1/ dsS\ u
dt Ya m

roe  y' — yAenbHas CKOpocTb NoTpe6iaeHUs MeTWUNIOBOTO CNUPTa;
ya — Ko3(MUMEHT NpOAYKTUBHOCTU; Korja (X npubnuxaetcs K

6eckoHeyHocTH, Yo~Yx/5  m= v'. korga u= 0.

3aBMCUMOCTb V' OT L npeacTaBneHa Ha puc. 95. Koadgu-
LUMEHT NPOAYKTUBHOCTM MOXHO MOACYMTATb, YYUTbIBAA Yron
HaKNoHa U BENWYMHY OTPE3KOB KOOPAMHAT COOTBETCTBEHHO.
MpAmMas NUHKWS npefnonaraet, YTOo HUKAKUX ApPYrux meTa-
6onuntoB, Kpome C02u H20, He obpa3yeTcH.

YpaBHeHUE MOXHO MPeACTaBUTH Kak

Ma
y*/S~ B+ YaT
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T. €. B BUAE 3aBUCUMOCTM (hakTopa BbIXOAa

OT y[henbHeW

ckopocTn (puc. 96). MakcumanbHbIli foCTUraemblii hakTop

BbIXOf4a ANS Apoxxew T. ernobi

i (0,39 1 Cb Ha 1T meTu-

noBoro cnuprta) Habnwogaetca npu p=0,12 y-1.

Hwue npepfcTtaBneHbl 3HayeHu

A Bblxoga 6Guomacchl (B T

Cb Ha 1T cyb6cTpata) ANS pas3M4YHbIX MUKPOOPraHWM3MOB,

pacTywmnx Ha MeETUNOBOM CNUNPTE!:
Protaminobacter ruber

0,25
Pseudomonas extorquens (NT) 0,40
Pseudomonas extorquens (MyTaHT) 0,47
EN (obnuratbl, yTunusupytouime MeTunosblii cnupTt) 0,36
CmMewaHHaa KynbTypa (Bkntoyvawwas EN) 0,52
Pichia pinus 0,36
Hansenula anomala 0,54

Puc. 96. BnuaHue ypenb-

HO ckopocTH

pocTta Ha

(hakTop BbIXOAa.

MoTpe6HOCTb APOXXKEBbIX KNeTOK B KWUCIOpOAe

[}1yx/o)

MOXHO paccuMTaTb NO ClefyloLlleMy ypaBHEHUIO:

1 32C + 8H— 160
Yxlo Yx/s ~ ™

—0,010'—0,0267C" +

+ 0.01714N'—0,08H",

rge C, H, O — uucno aTomoB yrnepoja, Bofopoja M Kucnopoja COOTBeT-

CTBEHHO B WCTOYHUKE 3Hep
NnoBOM cnupTe,

ru, B AaHHOM ciny4yae B MeTU-

C'— cojepxaHue yrnepoga B ApoxXkeBblX kfieTkax (C'=47%);
H'— cogepxaHue Bofopoja B ApOoX>KeBbIX kKneTkax (H'=6,5%);
O' — cofepxaHue Kkucnopoja B [POXXKEBbIX KneTkax (0'=

=31,5%);

N '— cofep>xaHue a3oTa B Apox>keBblX Knetkax (N'=7,5%);
M — monekynspHas Macca meTwunooro cnupta (M=32).

CnepoBaTtefibHO,

Yx/o — ¥x/s/1 >49®— 0,75.

Mo 3TOMy YpPaBHEHUK MOXHO
nopofa, a TakXe KOa(h(puuueHT
nopopy yaon T o.CoOOTHOWeEHUA
cTa Mo 3TOMY YpPaBHEHMWIO faHbl B
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HaliTu noTpeb/ieHNe Kuc-
NPOAYKTUBHOCTU MO KWuC-
MeXnay napameTpamu po-
Tabn. 36.

0,011
0,015
0,033
0,044
0,054
0,065
0,080
0,099
0,108
0,132
0,135
0,162

0,075
0,100
0,125
0,150
0,200

0,034
0,065
0,102
0,138
0,152

V', ' CHaOH
Ha 1r CBb

B 4ac

0,030
0,036
0,075
0,104
0,126
0,144
0,209
0,230
0,244
0,304
0,345
0,374

v’O.r02Halr

Tab6bnuuya 36

MapameTpbl pocTa

CE B uac PacueTHble faHHble

Torylopsis ernobii

0,041 m=0,01 r CHXOH Ha 1T
0,050 Cb B yvac

8(1123 Ko=0,407 r Cb Ha 1T
0’142 CH3OH

0,170 +r =0025r 02Ha 1T
0,226 Cb B uac

0,227

0,229 700=0,498 rCbHa 1r02
0,324

0,374

0,395

Pseudomonas methylotropha

0,234
0,286
0,350
0,430
0,670

0,061
0,117
0,203
0,321
0,405

m=0,063 r CH3OH Ha 1

8%32 CE B uac

01350 Y0=0,431 r Cb Ha 1T

0,437 CH3OH

0.725 T0=0,075 1 02Ha 1T
Cb B uvac

KCO=0,455 1 Cb Ha 11 O,

Pseudomonas rosea

0,045
0,086
0,167
0,293
0,398

Huxe paHO BAUMAHME KOHUEHTpauuu MeTUI0BOro cnupta

1,0-10—6
3.0-10-5
6.0-10-5
5.0-10+4

B Cpefie Ha CKOpPOCTb AblXxaHus GakTepuit Pseudomonas ex-
torquens (B MKM0nb Or/MuH):

1,0 112
6300 2,0 I
3.0 65
75 0
111 5.0

OnTuManbHas TemMmnepaTypa pocTa MWUKPOOPTraHW3MOB Ha
MeTU/MI0OBOM CMUPTE, Tak Xe& KakK M Ha Aapyrux cy6crpartax,
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3aBUCUT OT WHAMBUAYaNbHbIX OCOGEHHOCTElN WCNOb3yeMo-
ro poga u Buaga MukpoopraHmsama. OTKAOHEHUE Temnepa,
Typbl BblpawmMBaHWg B Ty WAM [APYryl CTOPOHY OT ONTU-
ManbHon (37°C) NPUBOAUT K CHUKEHUIO MPOLYKTUBHOCTHU
KyNbTypbl MUKpOOpraHusma. B 4acTHOCTM, ANa APOXXKel
T. ernobii M3MeHeHMe TemnepaTypbl cpedbl B npegenax ot
32 po 40° C okasblBaeT 3aMeTHOE BAWAHWE Ha YAeNbHYIO
cKopocTb noTpebneHus cybetpata (tabn. 37).

Puc. 97. BnugaHune
BeiMunHbl pH  Ha
YAeNbHYI0 CKOpPOCTb
pocta  MuUKpoopra-
HU3Ma Ha MeTuno-
BOM criupTe.

006_ 1 1 1 1
3,04,0506,07,0

M3meHeHne pH o1 3,0 go 7,0 4na faHHOrO BUAa APOXXKEWH
nokKasano HaumboNblWYylO YAeNbHYH CKOPOCTb pocTa MNpu Be-
nnumHe pH 4,0 (puc. 97).

Tab6bnuuya 37

V' (81T CHOH Ha 1T V' (Br CH30H Ha 1T
CBE B 4ac) B 3aBUCK- Cb B y4ac) B 3aBucU-
MOCTW OT KOHLEHT- MOCTM OT KOHLEHT-S
Temnepatypa, paLun MeTUI0BOro Temnepatypa, paLuu MeTUn0BOrO 5
c cnupTa, % C cnupTa, %
0,5 1,0 0,5 10 |
2 0113 0,075 37 0172 0135 1
35 0,140 0,126 40 0,114 0,101
Tabnuuya 38
Mepuog T Bbixog 6I/|/0-j
emnepa-  maccbl yx/s, 1
Bug mMukpoopraHusma y,qsoSHMﬂ, pH Typa, °C r CB ha 11
CHDH 1
Candida silvicola 4 5 37 0,37
Torulopsis glabrata 8 3-8 30 0,45
Hansenula polymorpha 3 4—5 37 0,37
Candida boidinii 9 5 30 0,24
Torulopsis ernobii 5,8 4.0 37 0,39 1
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Lna opyrux MWUKPOOPraHW3MOB, YTUAUIUPYHOWUX MeETuW-
nosuiii CAUPT, ONTWManbHble 3HavyeHUs pH u TemnepaTypsbl,
TaK XXe Kak W nepuoj yABOeHUs Guomacchbl, HECKONbKO MHbIE
(Tabn. 38).

BbIPALLNBAHVWE MMWKPOOPITAHN3MOB HA 3TU/IOBOM
CNUPTE
XapaKTepI/ICTI/IKa CbIpbA N €ro nony4vyeHue

3TUNoBbIM CNUPT ABASAETCS MEPCNeKTUBHLIM CbipbeM ANS
Bblpal|MBaHUa Ha HeM MWUKPOOPraHW3MOB — MPOAYLEHTOB
6enka. ITO Cbipbe KaK Cy6CTpPAT HETOKCWMYHO, YTO AaeTBO3-

CTausa cuHTe3a CTams 0UMCTKU CTragvaykpenneHus

Puc. 98. Cxema npouecca nony4yeHms ataHona cornacHo VEBA-npoueccy:

1—peakTop; 2 — cKpy66ep; 3 — pesepByap HEOUMLIEHHOTO 3TWNOBOrO CNUpTa; 4 —
annapatbl NpeABapuUTeNbHON O4YMCTKM; 5—annapaTbl pekTUduKayum; 6 —annapat
obecconneaHna oTpaboTaHHON BOfbI.

MOXHOCTb NOMy4YaTb T[OTOBbIA MNPOAYKT, He Tpebytowuii
cneumanbHOM OYMCTKU, XOpPOLWO CMell MBaeTcs C BoAoW. Mpu
BblpaliMBaHUM Ha HEM [APOX>Xel NoTpebHOCTb B KMUCNOpOAe
[OCTATOYHO HMW3Ka, TaK Xe Kak u BblAgefieHne Tensa.

3TWUNOBLIA CcNUPT nony4varoT cbpaxunBaHveM Yrnepopgco-
Jepxawmx MNpoOAYKTOB, a TaKXe CUHTeTMYeCKM MNpu KaTta-
NUTWUYECKOW ruapaTaumm atuneHa (cnocobsl VEBA, USI,
NCC n ap.).

Mo cnocoby VEBA (puc. 98) aTuneH U BOAAHble napbl
npejBapuTeNibHO HarpeBawT B TeNnJIOOOMeHHWUKe Npu fasne-
Hm 7,0 MTla, nosbiwasa 3aTeM Temnepatypy pfo 230—
250° C. C06CTBEHHO CUHTE3 OCYLLECTBAAETCA B CreynanbHOM
PeakTope.
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[a3-HoCWTeNb 3TWU/IOBOTO ChNuMpTa MNOC/ie CUMHTe3a oxfax-LU
LalT, 3TUNOBbLIA CNUPT BbIMbIBAKOT W3 ra3o0BOro MNOTOKAa=
BOLOM, OUMLL AT AUCTUANAUMENA U YKPennsawT pekTugunka-1
Lmen.

B HacTodwee Bpems paspabaTbiBatoTcAs cnocobbl non™i
YeHUs 3TUNOBOr0 CNuUpTa HemnocpeaCcTBEHHO U3 CUHTeTuyell
CKOro rasa wuaM wn3 MeTWNOBOr0 CcnupTa romosiorunsauueins

Mpun ucnonb3oBaHUKM 3TWNOBOTO cnupTa B KavecTBe cy6dd
cTpaTa 4NiS NMpou3BoACcTBa 6ENKOBbIX MpenapaTtoB TUMMWYHbINA
BbIxoa 6enka coctaenset 0,7 r 6uomacchl Ha 1r cy6eTpatall,

MWUKpooOpraHuaMbl — NpoAyLeHTbl Genka

Ha 3TunoBoM cnupTe KakK eAWHCTBEHHOM WCTOYHUKE yr*
nepoga moryTt pactu n 6aktepum (Acetobacter, Acinetobac-f
ter, Arthrobacter, Bacillus, Brevibacterium, Corynebacte-
rium, Hyphomicrobium, Nocardia, Pseudomonas), u gpox-
un (Candida, Debaryomyces, Endomycopsis, Hansenula,!
Mycoderma, Pichia, Rhodotorula, Saccharomyces). Heko->
TOopble BMAbl Cbefo6GHbIX rpuboB, Takue, Kak Zentinas.l
Pleurotus u Schizophillum, TakXxe pacTyT Ha 3TW/IOBOM-
cnupTe.

Oco6eHHOCTU MpoLecca BblpaliMBaHUS
MWKPOOPTraHW3MOB Ha 3TU/I0BOM CRUpTe

MoTpebneHne cybcTpaTa M pocT Guomacchl

Hannyywmnii pocT HEKOTOPbIX MWKPOOPraHW3MoB — Mpo-
AYyUEeHTOB 6enka — HabntogaetTcd NpPuM HayanbHOW KOHLEHT-
pauuMu 3TUNOBOr0 cnupTta He Bbile 1%06. u noggepXxaHuu
3TOM KOHUEeHTpauun B npouecce KynbTUBMPOBaHMA. B yacT-
HocTu, 6akTepum Acinetobacter calcoaceticus B 3Tux ycno-
BMAX gatoT oT 2,5 go 12,0 mr Cb/mn.

Mpu KyNnbTUBMPOBAHWM MUKPOOPTraHM3IMOB — NPOAYL,EH-
TOB 6enka — Ha 3TW/NOBOM CNUPTE B KyNbTypanbHOW XuUp-
KOCTM 06pasylTca YKCyCHas KucnoTa WM aueTanbgerug. J
HakonneHne 3TUX nNpPOAYKTOB MeTabonuMama MNpUBOAUT K
npeKpaweHno pocTa KynbTypbl, COKPALWEHUIO 4Yucaa mony-x
nayuni.

WccnepgoBaHnsa, npoBogumble ¢ Acinetobacter calcoace- ;
ticus, wrtamm 4736, nokasanu, 4YTOo aueTtanbfernj B KOH-
ueHTpauumn 0,01 %06. CHMXaeT CKOpocTb pocTa Ha 80%-!
CTeneHb CHMXXEHWS CKOPOCTW pocTa npu 6onee HU3KUX ?
KOHUEHTpauusax auetanbernga TPYAHO OMNpeAennTb, Tak
Kak obpasoBaHue aueTanbjernpga HabnwpgaeTca paHblue |
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n0ga ypaBoeHMa 6uomaccbl. LNA WMCKAKYEHUS WHIU6M-
0BaHMA poOCTa MVIKDOOPTaHVIRWoB yp@BeHb aleTaNbferiia
ﬁ)e X0A4MMO CHMXaTb Ao 0,001% 06.
ccnefoBaHWs 3aBUCMMOCTU CKOPOCTU POCTa OT KOHLEHT-
UMM B Cpefie 3TMA0BOr0 CAMPTA M YKCYCHOW KWCAOTbI MO-
Kasanu, 4YTO NpW UX KOHLeHTpauum Bbiwe Yyem 1,0 10,1%06.
Co0TBETCTBEHHO CKOpPOCTb pocTa A. calcoaceticus cHuXa-
nacb HWXe MakKcumanbHol. ToAfepXaHue KOHLeHTpauuu
3TUNOBOr0 cnupTta Ha ypoBHe 1,0% 06. n HUXe obecnevmBa-
€T ONTUMa/bHble YCNOBUA poOCTa MWUKPOOPraHU3MOB.

OC06eHHOCTWM cocTaBa NUTAaTENbHON cpeabl n
yC]'IOBI/IVI KynbTWUBUPOBaHNA MUKPOOPraHM3MOB Ha
3T WN0BOM CnunpTe

CoctaB nuTaTenbHoit cpeabl. ANd 3(PEKTUBHOIO KY/b-
TUBUPOBAHUS MUKPOOPraHW3MOB Ha 3TUIOBOM CNUpTe Heo6-
XO4MMO Hanuuue B COCTaBe MUTaTeNbHOW cpefbl UCTOYHUKOB

Puc. 100. BnuaHue pH Ha
yAenbHY CKOpPOCTb pocCTa
Acinetobacter calcoaceti-
CUS Ha 3TW/IOBOM CnupTe.

Puc. 99. BnuaHue Temne-
patypbl Ha yfAenbHYK CKO-
pocTb pocTa Acinetobacter
calcoaceticus Ha 3TMNOBOM
cnuprTe.

asoTa, ¢ochopa U MUKPO3NemMeHTOB. [N a30THOro nuTa-
HUA MWKPOOPraHM3MOB MOTYT WCMNO/b30BaTbCA pPasfinyHble
°PraHnyeckne u HeopraHmyeckme WCTOYHWKW: MENTOH, aMu-
HOKMUCNOTbI, APOX)>KEBble aBTOMAM3aTbl, amMMWaK, aMMOHWI-
H'e conn.
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[Jo6aBKkn [pOoX>KeBOro aBTonM3aTa W O6MOTUHA K CUHTeE-
TWYECKOW cpefie C 3TUNOBbLIM CNMPTOM He OKa3blBalOT 3aMeT-
HOro B/IMSIHWS HA CKOPOCTb ero YCBOEHWS B MpoOLEecce Hernpe-
PbIBHOTO KY/bTUBMPOBAHMA. B yacTHOCTW, Npu Ky/NbTUBMPO.
BaHUM wTamma C. utilis 136A Ha CMHTETMYECKON cpefe, co-
pepxawen (8 r/n):  (NH4)2HP04—4,0; K:SO0.—O0T-
(NHH2HP04— 1,0; MgS04-7TH20 — 0,2; CaC12-HaO—a0,l|
NaCl—0,1 n umetouwein BenuunHy pH nocne crepunmsaymnm 45
(nocne oxnaxpaeHus B cpefy pobasnanocb 2% 06. 3Tuno-
BOro cnupra), a TakXe Ha cpegax c gob6akoi D, L-Guo-
TnHa (0,4 mkr/n), gpoxxesoro astonmsata (0,1 r/n) wu6Ges
[06aBOK [APOXXW MpW  HEMpPepbiBHOM  KY/NbTUBUPOBAHUU
pocnn Xopowo, n BbIXod 6uomacchbl K 120-my yacy (epMeH-
Taumu cocTtaBnan B cpefHeMm 69,7% OT BHECEHHOro B cpegy
3TMNOBOro cnupTta. MonyyeHHbIW 6EN0K APOXOKEWA MO cBoe-
My COCTaBy HM B KONWYECTBEHHOM, HUW B KAYeCTBEHHOM OT-
HOLWEHUN He oTAMYanca OoT 6enka APOXKel, BblpalleHHbIX
Ha NpUPOAHbLIX cybcTpaTax.

YcnoBua  KynbTuBUpOBaHuWsA. BnusaHue  Temnepatypbl
KynbTMBMpOBaHUA wtamma Acinetobacter calcoaceticus Ha
BbIX0f 6uomacchl (yAesbHYH CKOPOCTb poOCTa) MoKasaHo
Ha puc. 99. OnTumanbHaa TemnepaTtypa KynbTUBMPOBaHUA
HaxoAuTca Ha ypoBHe 32—35° C.

3aBMCUMOCTb yAenbHOW ckopocTu pocTa A. calcoaceticus
Ha 3TWUN0BOM CNWpTe OT BeNWYMHLI pH npejcTaB/ieHa Ha
puc. 100. OnTumanbHas BennymHa pH HaxoauTca B npefe-
nax 6,5—7,5, HO xopowwuit pocT HabnwgaetTca euie NpupH|
Ao 5,5. Mpu pH Huxe 5 n Bble 8 pocTa He HabnwpgaeTcs.

BbIPAWMBAHWE LOPOXXXEW HA OTXOOAAX
MPON3BOACTBA KAMPOMNAKTAMA

MepcneKTUBHLIM  CbipbeM 4N MWUKPOGMOMOrMYECKOro
CMHTEe3a ABNATCA MOGOYHbIE MPOAYKTbI W OTXO04bl MpPoOU3-
BOACTBA KanposakTama (CTOYHble BOAbl), MOMYy4YaeMOro Me-
TOAOM XWAKODA3HOTrO OKUCMEHUS LMKNOFeKcaHa, cogepka-
iMe MOHO- W AMKap6OHOBbLIE KUCMOTbI B KonuuyecTBe 350—]
500 Kr Ha 1 T no/sy4yaemoro TOBapHOro KanponakTama. Of-
HaKo He BCe KWUCNOTbl CTOKOB OJMHAKOBO XOPOLIO WCMO/b-
3YIOTCS APOXKIXKAMMW, a HEKOTOPble [aXe OKa3biBalOT Ha MUK-
poopraHuM3mbl yrHeTalolee felicteue. Mpyu 3TOM xapakTtep
OTHOLIEHUS APOXXXel K KUCAoTaM 3aBUCUT HE TOMbKO OT



Ta6nuuya 39

Copiep>xaHue KUCNoT B CTOKe, % K CymMMapHOMY
KO/MYeCTBY KapbOHOBbLIX KUCNOT

Ne 3 nocne obeccmo-

KucnoTa Ne 2 nocne NIMBAHUA W BblJeNeHuns
N° 1 ucxogHbiii OOECCMONMBAHNA  41ynyHOBOI KWCNOTBI,
6e3 obpaboTku Y BblAGNEHNA C TIOBbILUEHHBIM COAEp-
aaunuHoBou XaHueMm KarnpoHOBOM
KUCNOoTe KNCNOTbI
MypaBblHas W YK- 0.4 2,1 4,0
cycHas
MponuoHoBas 1,2 Cnegpbl _
MacnsaHas 1,3 4,4 6,8
M3oBanepnaHoBas — 4.8
BanepuaHoBas 7,0 14,4 3,6
KanpoHoBas — 12,1
AHTapHas 11,5 33,0 4.8
rnyTtapoBas 8,6 14,2 12,1
AfnnuHoBsas 70,0 31,9 49,8

NpUpPoAbl KNCAOTbl, HO U OT 0COBEHHOCTEN KYNbTypbl, a TakXe
B M3BECTHOW Mepe OT cOCTaBa Cpefbl, B YaCTHOCTU OT Hau-
ymsa B Hell pYyrux UCTOUYHUKOB Yyraepoja.

CoOTHOLIEHMEe KUCNOT, Kak BUAHO un3 Tabn. 39, B oTAeNb-
HbIX NapTMAX CTOKA MOXEeT MEeHATbCH, HO BO BCeX Cliyyasax
60NblIy0 4aCTb WMEKLWMUXCA KUCAOT COCTaBAAKT: W3 K-
Kap6oHOBbIX— fIHTapHad, rayTapoBas W afunuHosas, u3
MOHOKap60HOBbIX — BaJIepMaHoOBas M WHOrga KanpoHoBas.

KuncnoTbl CTOKOB B KOHLUEHTpauusx, B KOTOPbIX WX BHO-
car B cpeay (ot 0,4—0,8 go 2,0%), mMcnonb3yTCca APOX-
XaMy B KayecTBe eAMHCTBEHHOrO WCTOYHMKA Yrnepopa.

O6e MOHOKap6OHOBbIe KWUCNOTbl, BBEJEHHble B Cpefy Kak
6e3 gpyroro WCTOYHMKA yrnepoga, Tak M Ha (hOHe CTOKOB,
a TakXe B CMecU CTOKOB C napajuHamu, B KOHLeEHTpauuu
CBblle 2% YrHeTalwT pocT Apoxkel. OAHAKO yrHetawlulue
KOHUEeHTpauum MOTYT MEHATbCA B 3aBMCMMOCTW OT COCTaBa
cpeabl. Ana  AMKapb6OHOBLIX KUCAOT YyrHeTawolwas pocT
Opoxokeld KOHUEHTpauusa HeCcKO/IbKO Huxe—1—2%.

MATUKpPaTHbIA BO3BPAT KYNbTypasbHOW XUAKOCTU, MNONY-
YaemMoii Nocfe pocTa [APOXOKel Ha OYULWEHHbIX CTOKax,
e NpMBOAUT K BUAUMMOMY MNOLaBIEHUIO pocTa LPOXOKEN.
Hao6opoT, npu BO3BpaTe HakannuBaeTcs 6onbwe 6Guomac-
Cbi>4yem 6e3 BO3BpaTa B pacyeTe Ha OAHO M TO Xe KOaM4e-
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CTBO KWCMOT, KakK B C/ly4yae KOPOTKMX LUWK/IOB BblpaljuBa.
HUS Ha CBeXel cpefe, Tak v Npy ANUTENbHOM BblpawmBs!
HUN C APOGHbLIM BBEfEHMEM CTOKOB B CTapyl cpegy, T.e. npi
BO3BpaTe 0TpPaboTaHHOW KynbTypanbHOW XWAKOCTW He Ha-
KannnBalTCA TOKCMYEeCKMe ANA pocTa LPOXIKeil BellecTBa
KakuMmn MOryT 6biTb BafepuaHoBas KUCaoTa, LuKorekca’
HOH MW LWKOTeKcaHon.

B pesynbTaTe AAWTENbHOrO0 BblpaliMBaHMA  LITaMMOB
OPOXOKEN B MPOTOYHOW KyNbType Ha OYMLLEHHbIX U Heouu-
WeHHbIX CTOKax MPOM3BOACTBA KanpofiaktaMma, cofepxXalyux
Kap6oHOBble KWUCNOTbI, OTO6GpaHbl fABa LWTaMMa, aKTUBHO
ycBamBawle MOHO- U AUKAPOOHOBbLIE KWCNOTbl CTOKOB W
obecneymBarwme BbICOKUIA BbIXOS 6GMOMAcChl MPU CKOPOCTU
pas6aBneHus 0,10— 0,12 y-1: C. guilliermondii W-4 wn c.
mycoderma LW-1 (ta6n. 40).

Bbixof 6uomacchl y LWECTU MUCMbITaHHbIX KYNbTyp, Bbipa-
LEHHbIX HA HEOUYMULLEHHbIX CTOKAaX, HECKO/MbKO Bbllle, YeM npu
MCMNONb30BAHUUN OUYULLEHHbIX CTOKOB. OTO 06bACHAETCH Npu-
CYTCTBMEM B HEOUYMLLEHHbIX CTOKaX HEeMAEHTU(PULUPOBAHHbLIX
OpraHMYyeckux coefguHeHuih (3—4% oT oOLWen cymMMmbl Kuc-
NOT), KOTOpble NOTPe6nAlTCS APOXXKaMuW Hapsgy C opra-
HUYeckumMmn kucnotamu. Mo copepxaHuw Pr05 u  3onbl
OPOXOKMW, BblpalleHHble Ha O0TXo4ax MPOM3BOACTBA Kanpo-
nakTama, WAEeHTUYHbI KOPMOBbLIM [POX)XXaM U OTAM4alTCA
OT nocnegHWX NOBbLIWEHHbIM cojepXaHuem 6enka. Mo uBe-
TY APOXOKMW, BblpalleHHble Ha HeOYMLEHHbIX CTOKax, He-
CKOMbKO TeMHee APOXXKel, BblpalleHHbIX Ha OYULLEHHbIX
CcTOKax.

TexHO/MOrnYeckne nokasatenu (LONYyCTUMAn KOHLeHTpauus
KapbOHOBbLIX KWCNOT B MCXOA4HOW NUTATeNbHOW cpefe, BbIXOL
6nomacchbl M CKOpOCTb MpoLecca) YTOUHEHbl B YCNOBUAX
aspauuy BO3LYXOM Ha NAy4ylWUX W3 MUCNbITAHHbIX LITAMMOB
apoxokei: C. guilliermondii H-249 un UW-4. O6a wTamma
ONUTENbHO BblpallMBann Ha pasinyHbiX 06pasyax HeoUnLLeH-
HOr0 BOAHO-LLEN0O4YHOr0 CTOKAa MpU KOHUEeHTpauuum kKapboHo-
BbIX kucnot B cpege 0,75—1,0% u ckopocTu pasbaBneHus
0,10—0,12 y-1. C yBeAMYEHMEM KOHLEHTpaLnuy KapbOHOBbIX
Knucnot fo 1% BbIXog abCcoMTHO Cyxoli 6MOMAacchl APOX-
xen y wrtamma C. guilliermondii H-249 6bin1 Ha 12—20%]
HUXe, yeM B onbiTax e 0,5% KapOOHOBbLIX KUCNOT. Bbixog
abconoTHO cyxoil 6uomacchl y wTtamma C. guilliermondii
LL-4 ocTaBanca MPUMEpPHO TakKWM >e, KakK MNpu BblpawiuBa-
HUM Ha cpege ¢ 0,5% kapboHoBbIX KUcnoT; oT 90 Ao 97%]|
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AccumMunaumna Lpoxxamum KapbOHOBbIX KWCMOT MpW co-
fepXaHun ux B nuTatenbHoW cpege 1% Oblna LOBONbHO Bbl-
cokoit: and wtamma C. guilliermondii H-249— B npegenax
82—87%; pnsa wrtamma C. guilliermondii L -4—90—92%
a KOMMYEeCcTBO OCTaBLUIMXCA OPraHUYecKMX Kucnot B oTpabo-
TaHHOI KYyNnbTypasbHOM XMAKOCTU B nepecyeTe Ha afunuHo.
BYI KUCNOTY He npesbliwano 0,1%- MNpu yBeNUYeHUU KOH-
LeHTpauun KapboHOBbIX KUCNOT B cpeae fo 1,25% Habnwo-
fanocb pe3koe CHUXEHWe acCUMUNALUM KapObOHOBbLIX KUCAOT
LPOX>XKaMW U YMeHblUeHMe Bbixoga 6nomaccol (Ao 30—35%).

BbIPAWWBAHWNE LOPOXXEWN, NCMNONb3YOLWNX
FMMNUEPNH B KAYECTBE EAMHCTBEHHOIO WCTOYHWUKA |
YIrNEPOOA

MpepcTaBnseTcs uenecoobpasHbIM MCMNOMb30BAaTh B Kaye-
cTBe cybcTpata NS 6MOCMHTe3a 6enka OTXO4bl NPOU3BOA-
CTBa CMHTETWYECKOro rnuuepmHa — Ky60Bble OCTATKMW, KoOTO-

pble cogepxaTt o 504-
70% ranuyepuHa wun 30--
50% XxnopucToro HaTtpus.
MccnepgoBaHuamu, npose-
LeHHbIMKU BO BHU W cuHTES'
6enok, 6bl1 BbIABNEH psj
KYNbTYyp LPOX>Kei popos
Candida u Rhodotorula,
aKTUBHO yCBanBaw Wwmnx
ravuepuH. OfHako npu-
cytctBue B cpefe NacCl
obycnosnvMBaeT  NOBblLUE-
HMe OCMOTUYECKOro AaBs-
NleHUa pacTtsBopa, 4YTO npu-

Puc. 101. WHTeHCMBHOCTb pocTa
BOAMUT K W3MEHeHW BHYTLL,

K Ha rnuuepuHe B mpucyTCcTBUM

NaCl pasnuuHoii KOHLEeHTpauuu PMKNETOYHOTO AaBNEHNA
LPOXOKeN LWTaMMOB: MWKPOOPraHN3mMoB. N3Be-
1—C. arborea 1257; 2|—C. reucaufii CTHO, 4YTO MNOBblWeEHNE O|.|.|I
H-221; 3 — C. tropicalis K-4; 4—

C. rugosa KP-15; 5—C. guilliermon- MOTUYECKOTO [AaBNEHUA A0
dii HM-4; 6—C. intermedia H-30; onpeneneHHoro npeaena

7—Tr. cuteneum H-222. \
He TOJIbKO He CHWXaeT

XU3HefeaATeNbHOCTU KneT-
KU, HO fiae MOXEeT CTUMYNMpOoBaTb HEKOTOpPble BMOXUMUYE-
ckue npouecchbl. Mpu 3TOM BO3AeCTBME HAa POCT MUKPOOP”B
raHW3MOB MOBbIWEHHbIX KOHLEHTpaLuii BewecTs, Bbl3blBato ™
WMX YBENMYEeHMe OCMOTUYECKOro faBfeHUs pacTBopa, MO-
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j°ho 06BACHMTL KakK BAWAHMEM 3TOro AaBfeHus, Tak U
06bIYHbIM XMMWUYECKUM BO3JECTBMEM BeLLeCTBa.

CycruHoii u [pagoBoOi M3y4vyanocb BO3JelCTBME pasHbIX
KoHueHTpauuit NaCl Ha pasBuTuhe ApoxKel, akTUBHO accu-
MUAMPYOWNX TAULEPUH. ABTOPbLl UCCief0Ban CNoCoBHOCTb
ceMn wTamMmMoB gpox>ei wu rpubos (C. arborea 1257,
g tropicalis K.-4, C. rugosa K.P-15, C. guillirmondii HM-4,
C. reucaufii H-221, Tr. cuteneum H-222, C. intermedia
H-30J, aKTMBHO pas3BMBalOLWUXCA Ha napauHax WM rnMapo-
nusaTtax, ycsameaTb T[/INLEPUH B KayeCTBe EeAWHCTBEHHOTO
NCTOYHMKA Yyrnepoga. Hanbonbwas akTUBHOCTb pocTa 6bina
oTmeveHa y C. arborea 1257 u C. reucaufii, KoTopble Ha
cpege C rNMULEPUHOM HakanauMBalwT 6uMomaccy TaK Xe WH-
TEHCUBHO, KaK Ha cpejae ¢ rnwkosoi. Ha puc. 101 npeacras-
NeHbl flaHHble 06 MHTEHCMBHOCTU pOCTa LPOXOKEN Ha rauue-
puHe (1%) B MPUCYTCTBUM PasnnMyYHbIX KOHUeHTpaumnihi NaCl
(C). CopepxaHue 6enka B ApoxxXax 6bl10 HOPManbHbIM —
57-58%.
®EHO/NT KAK UNCTOYUYHUK YTJIEPOOA
ans BbIPALLMBAHNA MIWKPOOPIrAH3MOB

deHoNMbl BXOAAT B COCTaB LIBENEBO BOAbl, SBAAMOLLEACS
No6oYHbIM NPOAYKTOM MUPOAUTUYECKUX npoueccoB. Mpobne-
Ma yTunmsaumm (eHona MUKpoopraHuamMamu MOMOXET pe-
LWNTb BOMPOCHI OYUCTKM MPOMbBILWJ/IEHHbIX CTOYHbLIX BOL.

I3BECTHO 3HAYMTENbHOE YMCNO0 BWULOB MWKPOOPraHM3MOB,
npuHagnexawmx kK pogam Micrococcus, Mycoplana, Myco-
bacterium, Bacterium, Pseudomonas, Vibrio u Bacillus,
KOTOpble MOTYT pa3BMBaTbCA Ha cpejax Cc (PeHONOM, OpToO-,
MeTa- W napakpe3onom, HaTaiMHOM, pPe3opLUHOM, TONyO-
IOM W ApPYTMMU apoMaTUYeCKUMU COeAUHEHUAMMU.

B HacTofiL,ee BpemMa CNOCOOGHOCTb pa3fiIMYyHbIX BUAOB 6Gak-
Tepuii MeTabonM3MpoBaTb apoMaTUYeCKUe Yrnesofopofbl U
X MPOM3BOAHbIE [OCTAaTOYHO XOpowo u3y4yeHa. bonee 100
COeANHEeHNI, OTHOCAWMXCA K (DeHonam, 6eH3010BbIM CNUp-
Tam, 6eH3anbgerngam, 6eH3onam, LUKNOreKcaHy U retepo-
LUMKINYECKMM COELMHEHUAM, MUCMNbiTaHbl Ha BO3MOXHOCTb
OKMCNeHUs MUKpoopraHusmamu sugos Pseudomonas, Ach-
romobacter, Flavobacterium, Xhanthomonas. [JaHHble MUK-
poopraHmM3mMbl CNOCOOGHLI acCMMUNMPOBaTb B KayecTBe €fUH-
CTBEHHOTr0 WCTOYHMKA yrnepoga (MEHON, KaTexos, Pe3opLuH,
XVNoH, 2,4,6-TPUHUTPODEHON, X-XN0PHEHON, TUMOS.

Cnoco6HOCTb OKUCAATb (PEeHONbl npucyuia pagy rpubos,

MwnkobaKTepuid, LPOXIXKEN.
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Mpn nepuognyeckom BbipaliMBaHWKM Ha eHOne npepsapu
TENbHO CeNeKLUUMOHMPOBAHHbLIX afanTUPOBaHHbLIX fAponoked
HabnofaeTcsd OYeHb ANUTENbHbIA nar-nepuoj u o4eHb KOpox.;'
KW nepuof pocTa, 4YTO OOYC/MOBMEHO HE3HAYMTENIbHbIM CO-
flep>xaHuem B cpefe WUCTOYHWMKa yrnepoga. locne wucnonb-
30BaHUA (heHoNa ApOXKXKaMW npoucxoauTt 6bicTpas Aeafan-
Tauusd, M MO3TOMYy Mepef aTtakoi crnefyolein nopuuyu 3TOBA
MCTOYHMKA Yyraepofa KjieTKam CHOBa HEOOX0AUM AAUTENbHbIN
nar-nepuof, B TeY4eHUe KOTOPOro OHM CHOBa NOABeprawTcs
agantayuu. Mpn BblpalWMBaHUM MUKPOOPraHM3MOB Ha Ccpe-
fax ¢ (peHONOM Haubonee MepcneKTUBHLIM SBNAETCA Henpe-
PBIBHbIA Npouecc KynbTUBUPOBaHUSA.

MpegenbHble KOHUEHTPaLuu heHona, K KOTOpbIM OTAeNnb™
Hble KynbTypbl MWUKPOOPraHW3MOB CMOCOGHbI aganTupoBaTh-
cA, 3aBUCAT OT (HU3MONOTMYECKUX CBOWCTB MWUKPOOPraHu3-
MOB. B 4acTHOCTW, Npu KyNbTUBMPOBaHUU ApoxKel Deba-
ryomyces Ha cpefie ¢ eHONOM B KOHLeHTpauuu 3, 6, 9 u
12 mr/mn  6b1710 06HAapYXeHO, YTO faXe MpPU KOHLEHTpauum
theHona 6,65 mMr/Ma MUKpoopraHusMm afanTupyeTcs OTHOCU-
TeNlbHO NIerKO Kak B MPOTOYHOM, TakK U B CTaLMOHapHOM pe-
XUMax KynbTUBMPOBaHUA. TpU NOBbIWEHUN KOHLEHTpauuu
(heHoNa acCMMUNALMA 3HAYUTEeNbHO 3aTpygHsaeTca. Mepuog
BPEMEHWN, HEOBXOAMMbIA APOXXaM ANA OKUCNEeHUsa (eHona,
Haxo4UTCA B MPSMONA 3aBUCMMOCTM OT KONM4yecTBa cybecTpaTa
B cpefde: 4Yem 060Nbllie KOHUeHTpauua deHona, TeM MeaseH-
Hee NPOTeKaeT ero paclienneHue.

OkucneHve ¢eHona upger noj feincTesmem (HepMeHTOB,
rMAPOKCUNNPYIOLWMNX apoMaTUyecKoe KO/bLo, MO creaytoLei
CXeMme:

>H
(0]
HC,
Hb’\ XO0OH 1 < (I
CH Y
deHon MypokaTexvH Linc-umc-r.b-rekcaamer- k -KapGokeume Tw-
[voBas kucnoTa Z-tymeH-4-o/w/1
CHoCOOH
|
V.32

4-Kapbokeme Twi-3- 3-OKco-rekcaHanoBas kuenoTa
6yTeH-b-ommg (J3 - OxoogyrvHoBas KUCNOT )
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[ Jlioasylowmecs yKCycHas M sHTapHas KUCNOTbl BCTynakwT
* N N B' TEPMUHANbHbIA LUKA TPUKApBOHOBLIX KWUCAOT, 06-
3aT? N1 BCeX MWUKPOOPraHW3moB, YTUAM3UPYIOLWUX pa3nuny-
ne cyberpatol (cm. puc. 52).

TEXHONOITMYECKWE ACMNEKTbI NCMONTb3OBAHUNA
PA3NNYHBIX YITNEBOAOPOAHBLIX
n KNCNOPOACOAEPXALMX CYBCTPATOB
anad KYNbTUBUPOBAHUA MUMKPOOPITAHM3IMOB

BaHeliwmMy napameTpaMu, XapakKTepusyluwumum uc-
nonb3yemble C-cybcTpaTbl, SBAAKTCA BbIX0S 6GMOMacCh
/Bkr Cb Ha 1kr cy6cTpaTta), TeNnnoBbIAENEHNE NPU KYNbTU-
BupoBaHUM (B KO X/Kr), yaenbHas noTpe6HOCTb B KWUCNO-
poge (B kr Or Ha 1 kr Cb), pacTBOpuMOCTb cyb6cTpaTa B
KynbTypanbHoli Xugkoctu (B Kr cyb6cTpata Ha 1 M3) u npo-
oykTuBHocTh (B Kr CB Ha 1 M3B yac).

Kpome TOro, MMelTCA W apyrve gakTopbl, OKa3biBaloLlue
HenpsiMoe BAMAHWE Ha 3P (PEKTUBHOCTb MCNONb30BaHUA CYy6-
cTpaTta, 3aBuCAlMe OT TOro, Kakme MUKPOOpPraHuM3Mbl WcC-
MoMb3yTCA B KayecTBe NpofyueHTa, — APOXXU unn bakTte-
pun: OTCYTCTBUE NOCTOPOHHUX MUKPOOPraHM3MOB B (DEPMEH-
Tatope (BenuumHa pH); npocToTa BbIJENEHUA KIETOUYHOW
Maccbl U3 KynbTypalibHON XMAKOCTM (pasMep KNeTok).

Mpun BblipalMBaHUN MUKPOOPraHW3MOB Ha H-MapaguHax B
KayecTBe NPOAYLEHTOB OObIYHO MCMOMb3YHTCA APOXKXKU.

MpenmylecTBaMun BblpalmBaHUs APOXXKel — NpofyLeH-
ToB 6enlka — Ha «-napauHax SBNAOTCA BbICOKWA BbIXOA
[poxoKkei, MpocToTa OTAENEeHUS KNeTOYHOW Macchl, He6GOMb-
e 3aTpaTbl Ha nopgepxxaHue cTtepunbHocTu (obycnosne-
HO HW3KOW BeNUYMHOW pH).

K HefocTaTkaM OTHOCATCS BblCOKas CTOMMOCTb MPOLECCOB
BbI€NEHNA W OYUCTKU H-napaMHOB, BbICOKOE YAeNbHOe
notpe6neHve 02, 3HaYMTeNbHOE TennoOBblAeNieHWEe NpPU HU3-
KOM YypOBHe ONTUManbHON TemnepaTypbl pocTa, nNaoxas pac-
TBOPUMOCTb cybcTparta, 06ycnoenuBaloLias BbICOKME 3aTpa-
Tbl 3HEPrMM Ha nepemewnBaHWe; MNPUMEHEHUE [OMNOAHU-
TENbHOW OYMCTKM KNETOYHOM MacCbl LN CHUXEHWUS copep-
XaHus  OCTaTOYHbIX MapauHOB;, HU3KOe COAepXaHue
6enka B 6uomacce.

Mpn BbipawMBaHUM MUKPOOPTraHM3MOB Ha METWUIOBOM
cnupTe NPeVMyLLeCTBEHHbBIMU MpOAYLeHTaMWN ABNAIOTCA Gak-
Tepuun.
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OCHOBHbIMW NpPEVMYLLECTBAMU BblpallUBaHUS MUKPOOPA
HW3MOB Ha MeTWMN0BOM CNMPTe SABNAAKOTCHA BbICOKAA YUCTON
cybcTpaTa, ero nerkas pacTBOpMMOCTb B BOfe, xopouial
CMEeWnBaeMoCcTb (T. €. 3aTpaTbl 3HEPTrUMN Ha NepemMeLInBaHUe
HEeBeNMKW), BbICOKWE ONTUMaNbHble TemnepaTypbl B (¢6p.
MeHTaTope, IerKOCTh yAaNneHWs 0CTAaTOUYHbIX KONU4YeCTB cy®
cTpaTa, BbICOKAas CKOPOCTb pOCTa MWKPOOPraHW3MOB W Bbl
COKOe cofep>xaHune 6enka B 6uomacce

K HepocTaTKaM OTHOCATCA HUW3KWIA KETOYHbIA BbIXOf,
BbICOKME 3aTpaTbl Ha MojjepXXaHue CTEPUALHOCTU Mpolecca
(onTumanbHaa BenuymHa pH 7,0), MHoroctaguiiHoe oT-
fefneHne KNeToYHOW 6GUMOMACChl W BbICOKOE COAepXXaHue
HYKNEWHOBbLIX KUCAOT B KNETOYHOW Macce.

Tabnuuya A
Cy6cTpar
MNokasatenun " TUIOBLIN
epr Tenwpr | HTepagu
MukpoopraHuambl B oCHOBHOM B ocHoBHOM Pa3ninyHbIMK
6akTepuum, pasnuuHble OPOXXM A
HEMHOro APOXXKN
LPOXOKeN
Bbixog, kr Cb Ha 1 kr 0,50 0,70 10 1
cyb6cTpaTa
TennosblgeneHune, KA Ha 17,2 22,0 26,0 1
1 kr Cb
Temnepatypa  KynbTUBU- 37—40 30—32 30—32 1
poBaHus, °C
Motpebnenne Or, kr 02 1,4 1,65 2,1
Ha 1 kr Cb
CofepxaHue cbiporo 6en- 80 55-60 55-60 j
Ka, %
CopepxxaHue HYKNenHo- 10— 15 5—10 5—H1O
BbIX KWUCMOT, %
Mpeumyujectsa MpocToTa MoONyYeHuUs B — -
4yncTomM  BMAe, MpocToTa
oTAeneHns 0T  roToBOro
npoAyKTa, Xopowas CcMme-
LINBAEMOCTb C BOAOM
HepgocTtatku Heob6xoamMmocCTb MMoytn non-
AOMOMHNUTENbHOI Has HepacT'l
06paboTku gns BOPUMOCTb
oTfAeneHns B BOZE; |
6romacchl 9KCTpakLumns;
rotoeoro 1
nNpoAyKTa-.-;
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3TunoBbIN CNMPT Kak cybcTpaT Ans  BblpawuMBaHus
MKPOOPraHU3mMoB MMeeT OAMH OCHOBHOW HefOCTaTOK — Bbl-
oKY10 ctoumocTb. OfAHAaKO B TEXHONOrMYECKOM OTHOLUEHUM
°H 06najaeT pAAOM MNpPeUMMYLLECTB: XOpolel pacTBOPUMO-
°rblo, NPOCTOTON OTAENeHWA OCTAaTOYHOro KonuyecTsa cyb6-
cTpaTa, OTCYTCTBMEM 3aTpaT Ha nojfepXaHwe CTepUNbHO-
cfuwn 1. 4. B 1abn. 41 faHbl CyMMapHble KPUTEPUU UCNONb-
30BaHUA pas3fIMUYHbIX CYO6CTPaATOB AN BbipalMBaHUA MUKPO-
OpraHn3MoB W MNofy4vyeHUs OGenkoBbIX MpenapaTos.

MoTpebneHne B mnpouecce KynbTUBMPOBaHWUA cy6CTpaTa,
Kucnopoga W APYruxX WUCTOYHWMKOB MNUTaTeNbHbIX BELECTB
MUKpOOpraHM3mMaMu npeacTaBiseT LENOYKU CAOXHbIX 6MO-
XMMUYECKUX peaKUuii, B KOTOPbIX KaK MO6GO0YHbIA NPOAYKT
BblfenseTca Auokcup yrnepoga. B npupofe atu peakuum
M3BECTHbI, MO3TOMY /1IerKO MOXHO OnpeAennTb MUHUMaNb-
Hoe Konu4yecTBo CO02 KoTopoe o6pa3yeTcs Mpu CUHTe3e
MUKpOOHOro 6enkKa NO COOTBETCTBYHOLWEMY NyTu 6uonoru-
yeckoih accumunauuun. SdPeKTUBHOCTL npouecca KynbTu-
BMPOBAHUA MOXeT 6biTb BblpaeHa KONMYEeCTBOM Yyrnepoja
notpebnsemoro cy6crpara, HEMOCPeACTBEHHO BK/IIOYAEMOTrO
B K/IETOYHOE BeL,eCTBO MWKPOOPraHu3MoB. PaccumTaHHas
MakcuManbHasa 3pheKTMBHOCTbL noTpebneHms yrnepoga (co-
OTBETCTBYHOLLAA MWUHMManNbHOMY BbigeneHntio CO02) uyacTo
HaxoauTtcs B npepgenax 70%. Ha npakTuke 3Ta BenM4YMHa
HECKONbKO Huxe (B npegenax 40—65%), Tak Kak B 60/b-
WwMx (hepMeHTaTopax BO BCeX WX YacTAX TPYyLHO CO3A4aThb
ycnosust', obecneymBarowme ONTUManbHbIA 6GMONOTNYECKMIA
nyTs noTpebneHus yrnepopa: BMecTo 60/5ee 3aPHEKTUBHOrO
61onorMyeckoro npotecca MMeeT MeCTO MOBbILIEHHOE 06pa-
3o0BaHve C 02 u BbigeneHue Tenna.

MoTpe6HOCTL B KUCAOpOAe M OTBOA Tennaa 3aBUCAT OT
ncnonb3yemoro cybcrtpata M gocturaeMoin 3(eKTUBHOCTM
notpebneHns yrnepoga, Ho Mano 3aBUCAT OT BUAA WMCMOSb-
3yeMbIX MWKPOOPraHu3mMoB. B 3aBucMmMoOCTM OT 3 (eKTUB-
HOCTM noTpebneHus yrnepoga cyb6ctpara MOryT 6biTb onpe-
JeneHbl M MOTPebHOCTb B KWUCAOpPOAEe, W HEOOXOAWMBIA OT-
BOA Tenna.

O603HaYMM NPOAYKT UAeanbHON 3MNuMpUYeckon Gopmy-
noin CHi,800,4No,2. 3Ta thopmyna 61M3Ka K AEACTBUTENbHO-
My cocTaBy 6Oenka APOX>XXel u 6akTepwuii, uckaw4yaa 301y
M BOAY, KOTOpble He Y4yacTBYIOT B Mpolecce BblgeNeHUS
Tenna, U MOXeT OblTb MNOAyYeHa W3 ypaBHEeHWi, MPUBOAM-
MbIX HVKE.



Tennota cropaHua (TC)Q | kr cyxoro 6enka, coapp/
wero 46% yrnepoga, 06bI4HO cocTaBnseT 21,4 k>x. Tenl!f
Ta cropaHusa 1 r-monb 6enka CHi,s00,4No2, cogeprkallei

1 r-aTom Yyrsepoja, COOTBETCTBEHHO OyfeT paBHa r
21,4-12
—— -— = 560 KAX.
0,46

MNMpoBegem aTOMHbLIA W TennoBoW 6anaHc. V3meHeHus
Tenaa paccuMTbiBaeM W3 TenjoTbl CropaHus Belwee®
BCTyMawLWmMX B peakuuto, W BellecTs, MNo0AyyYaemMblxX B
3yfnbTarte peakumm (peakTaHTOB W pe3y/ibTaHTOB).

TennoTa cropaHusi U M3MeHeHWe Tensa B MpoLEcce accu-
MUALMM HEKOTOPbIX CybCcTpaToB crnefyloLyue:

Yrnesofbl:

CH2 (t8) + 0,2NH3— 0,1 02= CHIi8 O014NO2+ 0,4 HXD - Tenno.
w5 oA\

AnKaHbl:

CH2(x) + 0,2 NH3+ 0,402= CH!800x»N, 2+ 0,4H2Q + Tenno. |
64&)) 72 0 ]g

MeTunoBbIi cNupT:
CHXH (k) + 0,2NH3+ 0,4 02= CHX8004N02+ 1,4 H0 + Tenno.
6% T2 50 +203

MeTaH:

CH4 (r) + 0,2 NH3+ 0,902= CHi 8004N02+ 1,4 H2 + Tenno. |
(S I 50

MpumevyaHue, TB— TBEPAbIA, X — XWUAKUA, T — razoobpasHblii. A

N3 3TuUX ypaBHeHWUli ACHO BWAHbI pasnMuMsa B NOTPe6-
HOCTU MMWKPOOPraHU3MoB B KWUCAOPOAE MNpu WCMOSb30BaHUU
3TUX cybeTpatoB. MOTPe6HOCTL B KWUCNOPOAE U Heobxonu-
MbliAi OTBOJ Tenna B [eliCTBUTE/IbHOM MpoLecce MosyyYeHus
6enka MOryT 6bITb MOMyYeHbl MpU 00beAUHEHUMN B COOTBET-
CTBYHOLLME 3aBUCUMOCTU 3D(PEKTUBHOCTU NOTPebneHns yrne-
poga npu okucneHum cybetpata go CO2 no cnegyowmm
YpaBHEHUAM:

CH2 (18) + 02= CO02+ H20 + 448 kX, |
CHr(x) + 1,502= C02+ HrO + 640 k[x,

CH30H (x)+ 1,50r= C02+ 2H2 + 696 KX,
CH4(r)+ 202= CO02+ 2HrO + 852 K[ x.

3TU 3aBUCMMOCTM NpuBeAeHbl Ha puc. 102 n 103. Tenn<i;
BbleneHne U noTpebHOCTb B KWUCNOPOAE MWUKPOOPraHWM3MOB

npu BblpalwMBaHWM Ha OMpedefieHHbIX cy6cTpaTax cBs3aH!®
Mexnay co6oii [OBO/MILHO 6/1IM3KO: BO BCEX Cllydasx, MpeB
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NcHHBbIXHA puc. 103, TennoBbigeneHne coctaBnano 12,8—
0*4 K> Ha 1r nmcnonb3yemoro Kucnopona,

Mpy  KynbTUBUPOBAHUM  MUKPOOPraHM3MOB Ha MeTaHe

pebHOCTN B KWCNOPOAE BeNWKW, TaK KaK 3h(eKTUBHOCTb
nocamMunaynum yrnepoja metaHa HuM3Kas, a cofepXaHue BoO-
& oga B mMonekyne cybcTpata Benuko. llpouecc xapakTe-

LibKwdkr
0

703,%

Puc. 102. 3aBucumocTb yaens-  Puc. 103. 3aBMCUMOCTb YfefibHOro
HO/A MOTPEeGHOCTM B KWCNOPO-  TennoBbifeneHus g OT 3PpdeKTUBHO-
fe o1 ah(hpeKTUBHOCTM NoTpeb-  CcTU noTpebiaeHMa yraepoga pasnuny-
NeHVs  yrnepofa pas/MYHbIX  HbIX Cy6CTpaTos:

cy6cTparos; 1— metaH; 2— MeTunOBLINA cnupT; 3— H-
1—mMeTaH; 2, 3—H-anKaHbl U ankaHbl; 4 — yrneBofbl.
MeTUNOBbIA CAUPT; 4 — Yrnesopbl.

pusyeTcss 3HAYUTENbHbIM TenjoBblAeneHWeM. MeTuUNoBbIl
cnMpT M ankKaHbl Kak cy6cTpaTbl 06nagat0T OAMHAKOBLIMM
noTpe6HocTsiMM B Kucnopoge  (MeTUNOBLIA CAMPT MOXET
ObITb NpeACTaBNeH Kak rmgpatupoBaHHbIi ankaH CH2-H20)
M 0fMHAKOBbIM TEMNA0BbIAENEHNEM.

Mogava BO3gyxa (kucnopoga) B (hepMeHTaTop M 0TBOJ
Tenna, obpasytouierocs B npouecce 6MOCUHTE3A KIETOYHO-
r° BellecTBa, ONpefeNnsaloT OCHOBHbIE 3aTpaTbl Ha NPOU3BOA-
cTBO 6enka. lMoaToMy npu MPOM3BOLCTBE KOPMOBOro 6enka
€06X0ANMO CTPEMUTLCA K YBEAWYEHUI0 3PEKTUBHOCTU MNO-
TpebneHnss yrnepoga u BbI6GOpPY COOTBETCTBYHLWEr0 Cy6CT-
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YacTte |l
TEXHONOTMA MWUKPOBHBIX NAMAOB

OCHOBHbIMW UCTOYHUKAMW NUNWAOB ANA 4YenoBeKa B Ha-
cToslLee BpeMs ABAAKTCA PacTUTENbHbIE U XXUBOTHbIE Opra-
HU3Mbl. Hapsagy ¢ noTpe6ieHMeM OrFpoMHOro KojuyecTsa
XWPOB ANA NULLEBbIX Leneid 3HauyMTenbHas MX 4YacTb WC-
NONb3yeTCA U Ha TEXHWYECKMe HYXAbl (MPOU3BOALCTBO Mbk
Na, NakoKpaco4yHas MPOMBILINEHHOCTb, CMas3Ku, MeTannyp-
ma nTt. g.).

B HacTofiulee BpemMs BeAyTCS MOUCKM HOBbIX, LO CUX MOp
HEWCMONIb30BaHHbIX WCTOYHWKOB MPOWM3BOACTBA Xupa. Ta-
KUM WCTOYHWKOM MOTYT CTaTb MWKPOOPraHW3Mbl, KOTO-
pble yXe 3apeKoMeHAoBann cebs Kak cBoeobpasHble «hab-
pUKU»  MNPOM3BOACTBA CNWUPTa, PasiMUHbIX OpraHUYeckmx
KWCNOT, BUTaMUHOB, 6enka, epmeHToB M np. Kpome Toro,
opraHusauus npousBofcTBa 6eNKOBbIX MpenapaTtoB Ha oc-
HOBE HEMWLLEBOr0 W OCOBEHHO HEMTEXMMMUUYECKOrO Cbipbs
OTKPbIBAeT HOBbIE, AOMOSHWUTENbHbIE pEe3epBbl MOMYYEHUs
AMNULHOW (pakyuu  MUKPOOPraHM3MOB (MUKPOGHBIX K-
pOB) B MpoLecce 3KCTPAKTUBHOW OYUCTKM 6GMOMACChl OT
0CTaTOUYHbIX KOMNYECTB YrneBoj0pOAOB.

WccnenoBaHMsa, NpoBeAeHHbIe B Hallell CTpaHe, Mokasanu,
4YTO AMNUAbI  MWKPOOPraHM3MOB MNOCME COOTBETCTBYHOLEN
06paboTKM MOryT 6bITb MCNOJSIb30BaHbl B pa3fMYHbIX OTpac-
NAX MPOMBIWNEHHOCTN: B MeAULUHCKOW, XMMUKO-(hapmaL,eB-
TUYecKoli, nappoMepHOW, NaKOKPaco4YHOM, LIMHHOM, KOXe-
BEHHOWN, FTOPHOPYAHOI, MeTannypruyeckoim u gp., 4To MO3BO-
ANT BbICBOOGOAUTbL 3HAUYMTE/NbHble KonM4vecTBa Xupos [H
MULLEBBLIX Liene.

Mnasa 1L NPUHUUNWMANBHAA TEXHONOIMMYECKAHA
CXEMA TMONYYEHUNA MWUKPOBHbLIX NnnnaoB

TexXHOMOrnYeckMii Npouecc MonyyYeHUss MUKPOBHbLIX Uns-
[O0B, TaK Xe KaKk n60ro Apyroro npoaykta MUKpPOGHON
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»CXOX[AEHNSA, BK/IOYaeT CTaguuM MNPUroTOBMEHUA NUTa-
»P HOW cpefbl, BblpalwiMBaHUSA MWKPOOPraHW3MOB, OTAefe-
Ha 6uomaccbl MWKpOOpraHuM3mMa OT Ky/bTypanbHON >XUA-
HCTW, NA1asMoan3 N CyLlKy. TexHonornyeckas cxema mnony-
K T MUKPOGHbIX NMANAOB B OT/IMUME OT TEXHONOrMYecKom
4welVbl NoNyYeHUss MUKPOBHbIX 6eKOBbIX MPenapaToB BK/IO-
UGET cTajuio BbIJeNEHNA NUNUAOB W3 KETOYHOM 6uMomacchl
meTtogom IKCTpakumm (cxema 5). MNpu 3TOM OLHOBPEMEHHO
nonyyatoTca ABa MNPOAYKTA — MUKPOOHBLIA XUP N 06€3XNn-
peHHbIi 6e/1KOBbIV Npenapar.

CblpbeM ANA MNOAYYEHUS MUKPOBHOMO XUpa ABASAKTCA Te
e nuTaTesibHble Cpedbl, 4TO W ANSA MONyYeHUs 6eNKOBbIX
npenapaToB: rUAPONM3aTbl pPacTUTENbHbIX OTX0A40B, Topd,
MOJIoYHasi CbIBOPOTKaA, nocnecnupToBas 6appa, XWAKue, ra-
3006pasHble Y OKUC/IEHHbIE Yr1eBOA0PObI.

B npouecce KynbTUBMPOBAHUSA MUKPOOPraHM3MoB Ha pas-
nMuHBIX Cyb6CTpaTax MOXHO MOAy4YMTb Bce 3 Kjacca nnu-
[0B: MpPOCTble, CMOXHbIE AUNUALI U UX MNPOU3BOAHbIE.

K npocTblM nunugaMm OTHOCATCA HeWTpasibHble XUPbl ©
BOCKM (cxema 6). HeWTpanbHble Xupbl (aumnrnumue-
pyHbL, WAV TANLEPUAbI) MNPeACTaBASAT coboi ampbl raunue-
pUHA 1 KUPHbIX KUCAOT. BcTpeyalwTcs MOHOAUUNTAnLepu-
Hol (ECNTM XXUPHOM KWCNOTOW 3TepuduuymMpoBaHa ofHa rug-
poKcunbHasa rpynna ravuepuHa), au- u TprauunrnmuepuHsbl
(Tpurnuuepuabl):

H,COCOR, H2COCOR, h2cocor,
HEOoH IICIOCOR, hcocor?2
HjCOH HZOH h2ocor,
T-MOHOALMMTAILIEPVH 12-Avaupnr/uam,epiul Tpuaumnranuepn/

TpMaUUNrIMLepHbl  COCTaBASAIOT OCHOBHYI Maccy npu-
POAHLIX HEWTPanbHbIX XUPOB, ABMAALINXCA OCHOBHbIMMW 3a-
MacHbIMM  KOMMOHEHTaMUN K/ETKMU.

Y MUKPOOPraHW3mMoB HelTpasnbHble HEMonspHble NUMUAbI, BbIMOAHAIO-
LWWe ponb 3HEpreTUYecKoro pecypca, NPUCYTCTBYHOT B OCHOBHOM B [POX-
'Kax 1 MuuenuanbHbix rpuéax. BoMbWMHCTBO 6aKTepuil NULIEHbI COOT-
®TCTBYIOLMX (DePMEHTHbLIX CUCTEM W He MOTYT WCMONb30BaTb AUMUAbI

K awgorenwHbie 3aMacHble MaTepuanbl, MO3TOMY HeATpanbHble NUNUAbI
* GaKTepuii COCTaBNAT He6ONbLWY uacTb 06Lieil CyMMbl NMMUAOB,
BCTABNEHHOW B OCHOBHOM C/IOXHbLIMU UMUAAMM.



Cxema 5. OCHOBHble 3aTanbl MosyyYeHns MI/IKpOﬁHbIX nnnuaos

MunTtaTtenbHble lMpurotosneHune
KOMMOHEHTbI nUTaTeNbHON cpepbl
MoceBHoW

matepuan

BbipalimeaHue

Bo3gyx

OTaeneHne Knertou-

Hol Gromacchl dunbTpaT Kynb-

TypanbHo"
XNAKOCTH
Mnasmonus (temnepatypa 100° C)
Cyuwka pacnblfe-
Map Huem
Bopga panynaunsa
Map Cyuka
PacTtBopuTtens JKcTpakuuns
|
> Pactsopute
Map [econbBayuns - Avctunnauns Wa perenepaui
+ 1
Fpanynsums MWKpOGHBIiA
CyLka

O6e3)KUPEHHbI
6enKoBbIii
npenapat



g 0CKMWN—3ONPbl BbICLINX >XUPHbIX KWUCAOT WA MOHO-
ciikucnoT U anngaTnYecKuUX CNUpPTOB C ASIMHHOW yrnepopg-
°oii Lenblo, MO CBOE CTPYKType W cBOWCTBaAM 61U3KU K
HeliTpanbHbiM Annugam. Bock wumeeT ob6wyto dopmyny
0 CH2OCOR:2 (rge RiCH20H — ofgHOATOMHbI MNepBUYHbIN
nmpT; R2COOH — xupHaa kucnoTta). K Bockam Takxe OT-
HOCcAT 3(UPbI XOosecTepmHa, OOHapyXeHHble B LPOX)Kax B
konunyectee 0,7—1,5%, n supbl BUTamnHoB A u D.

CnoxHble NUNUALI MWKPOOPraHW3MOB BKAYawT 2 60/b-
WMX Kjacca CoeAuHeHW: dochonunuabl U FANKOAUMUABI.
K pochonumnunupgam oTHOcATCcA dQochornuuepmnibl wu
cpuHronMnuibl.

dochornnuepuibl (rnnuepodochatsbl) npeacTaBNAOT
co6oii 3Upbl ranuepogocopHoin (pocthaTMaHON) Kucno-
Tbl— MPOM3BOAHOW TFNULEPUHA, Yy KOTOPOro ofHa ruapo-
KCcuibHas rpynna aTepuduumpoBaHa ¢GochopHOW Kucno-
Toit, — W COOTBETCTBYHLLEr0 cnupTa:

CH20COR, ch2ocor,
R2COOCH OH r2cooch N0
CH20p-OH CHZ)-R-O-X
0 0]
mPoapaTVIHas KACIOTa oodhormepma

MpnmevyaHnme. Ri n R2— ocTaTKU >KUPHbIX KWUC/OT,
X—cnupTos.

cDOC(*)E\TI/I,CI'HbIe KNCNO0Tbl B KJ/IETKax cojep>XaTtcA B OYEHb
Ma/ibIX KO/1n4yecTtBax, OHU ABNAKTCA CaMbiIMW BaXXHbIMU
MPOMEXYTOUHbLIMA MPOAYKTaMu CUHTe3a (ochonMnuaoBs u
oYeHb GbICTPO MpeBpalialTCs B APYrue COeAUHEHMUS.

dochonmnuasbl ABAAIOTCA CTPYKTYPHBIMU  KOMMOHEHTaMU KeTKW 1,
BXOfS B COCTaB pa3/MuYHbIX MeMm6paH, B TOM uucfe W LuTOMNasMatuye-
CKOIA, NTPAIOT CYLLECTBEHHYIO pO/ib B XapakTepe ee MpOHMLAeMocTu. Bxo-
Jflie B COCTaB MUTOXOHAPWIA NUMUABI TakKXe MouYTU LEeNMKOM MpeAcTaBs-
®Hbl hochonunugamu. [pegnonaraeTcs, UTO OHWM OTBETCTBEHHbI 3a
"TPYKTypy M MpOCTPaHCTBEHHOE PacnofioXeHue (PEPMEHTOB AblXaTelbHOiA
LM 1 NpUHUMAalOT aKTUBHOE yyacTue B MepeHOCe 3NeKTPOHOB.

® coctaB (ochornmuepnaos MUKPOOPraHM3MOB BXOAAT
B OCHOBHOM 3(hmpbl ochaTUAHON KUCNOTbl M CRefyoLmnX
cnmpToB: cepuHa (ochaTtmanncepuH), uHosmuta (docca-
MNannunosnt), rauvuepuHa (dpochaTUANArAnLEPUH). 3Tu
PousuofHble MosyyaloTCA 3amelleHMeM aTtoma BOjopoja
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“ Cxema 6. Knaccutukauma nunugos

@®
MpocTble nunuAbl
HeliTpanbHble Xupsbl Bocku
1 1
AUnnranuepyHsbl [vnonosble Adupbl BbICLUNX
(rnnuepungbl) mnngbl XUPHBbIX KUCNOT
1 1
'\r/II'IOI/IHLlOeapU'I/IMHnb-I Ovaunn- Tpuauunrau- [MoHooKcucnup- XonecTe- ButamuHos
rMLEpnHBI LiepyHbI ITOB (MCTUHHbIE puHa AnbD
(Tpurnuuepugbl) BOCKM)
----- 5 CnoxxHble aunugpl
Cnnkonunungbl
/
1 docthornmuepugpl CdpuHronunmgp
1 1
. - " nnkosnnguaunn-
®octara- doctparu- dochatmann Llepe6po Cynbhosngpl
AnncepuH AVAMHO3UT rvLepuH 3nabl FNHUEPUHBI
[anaktosnngua-
doctarmannaTa- qmnrnmuepmﬁubl
HOMamuH
MaHHo3ungnaumn -
docharnann- rnNLepuHbI
XO/INH
MpoussofHble MNNA0B
KupHble Yrnesogo- BuTamMuHbI
KMCNOTbI CnupTe POAbI D, EuK

co



B TWAPOKCWUAbLHOW rpynne Ha COOTBETCTBYHOWMUA cnupT
Kpome TOro, B cocTaBe (hocgornuuepngoB MUKpoopraHus!
MOB O6HapyXeHbl NPOAYKTbl AaNbHEAWNX MpeBpaLLeHuii
3TUX CcOoefuMHeHWUl, Hanpumep QochaTuamnataHonammH (Ke.
thanuH), obpasyemblit B pe3ynbTaTe AeKapboKCUIMPOBAHMSA
cepuHa B MoOneKkyne dqochatngnuncepmnHa, u gochatmgnnxo-
nMH  (NeymnTuH), obpasyemblii NpuM MNepeHOCeE Ha 0CTaTok
aTaHONaMuHa B MoJjekyne GocharugnnaTaHonamMmnHa Tpex
MeTanbHbIX rpynn (cm. c. 321).

Brnonornuyeckne yHKUWW OTAENbHbIX MpeAcTaBuTenei gochonunuios
OKOHYaTe/NlbHO He BbIACHEHbl, U3BECTHO, 4YTO (*)OCCbaTI/I,IJ.I/II'ISTaHOI'IaMVIH Bbl-
NONHAET CTPYKTYPHble (YHKUMKU, a ochaTUAnNCcepuH, npeaecTBeHHUK
(I)OC(I)aTVIAVII'ISTaHOHaMVIHa, ABNAeTCcA NMNNAHLIM KOMMNOHEHTOM M6M6paHbI
AT®-ii cuctembl B KneTkax.

dochonunuabl BecbMa nonsapHel, npu pH 7,0 unx doc-
thaTHas rpynna HeceT OTpuuaTenbHbil 3apaj. CnupToBbie
rpynnbl  HEKOTOPbIX (MOCHOrNMULEPULOB XOTA W He HecyT
3apdfja, HO CUbHO NOMAPHbI, & CAMPTOBbIE TPynnbl ¢ocga-
TMannatTaHonammHa v xonuHa npm pH 7,0 HecyT nNONOXMu-
TeNbHbIN 3apag.

ChuHronmnugbl He cofepXaT B CBOeii MONeKyne rnauue-
puHa. 3TO NPOWU3BOAHbIE HEHACbIWEHHbIX anupaTndyecknx
aMWHOCMUPTOB C AJIMHHON Uenbl, cuHrosmHa (Al8 wm
anrngpoctuHrosnHa (Al18) u XUPHOW KKUCNOThHI, COAepXa-
umne [AOMNONHWUTENbHO OCTAaTOK (OCHOPHON KWUCNOThI, aToOM
BOAOpPOAa B KOTOPOM 3aMeleH CNMPTOBOA Trpymnnoii.

OcCTaTKM XUPHbIX KUCAOT CBA3aHbl C MOMEKYNON CHUH-
rosuHa 4yepe3 aTtom asota. MAPOKCWUNbHAA Trpynna B cepe-
OVHe anudatnyeckol uenn 06blYHO cBO6OAHA. TepMuHasb-
Has rugpokcunbHas rpynna nmb6o ceob6ogHa (uepamugbl),
nnéo aTepudmumpoBaHa C€ (OCHOPUNXONUHOM, JaBas
CPUHTOMUENNH:

ManbMUTUHOBaA KUcnoTa

CH3CH) —co—NH o]

CH3CH3I CH=CH-CH-CH-CH2 0-pP-0- CHXHN(CHJ3 -

OH OH
COpyHIosvH docchopHast XomnmH
| 1 KcnoTa
HenompHble XBOCTbI PonapHas ronoga.

Frafmkonunwupgbe B OTAu4Me OT ¢ochonmnuios se
cofjepXxaT MONeKyny (ocPOopHOi KMCAOTbl, OfHAKO TakKxe
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HC—c —cH2

0 0 0

1 | |

CoO CO co

R r2 R3

R r2©® CH

R r2 ® -o-ch2chZ rj ch3
XawH CH3

R r2 ® —O—CH2CH2-NH3

' 3TaHonaMvH

Ri r2 ® - o-ch2 ch2 nh3

COO!

1 HO OH

R r2 ®
B OH
§ VHosT
E 1~ 1
g r2 -0 OH oH
1 1 1
o HX -CH-CH 2
vuepvH
1
R r2 ® —O OH
HZ -CH—CH2
0
®
1
0
HXC-CH—cCH2
0 O
1 1
CO CO
1 1
Ri R2

21.-212

TpraLnrmLEpVHbI
docthaTu3Has kcnoTa

dochaTVIIXOWHbI
(neuyTVHbBI)

docthaTUdnzTaHo-
NaMUHbI

docthaTV3uceprHbI

(kechanmHbl) ,

PochaTUWIMHOIMT

dochaTr3n-
MMLEPUHBI

AycpocdpaTman-
TMLEPYHb
( Kap3vonMnuHbI)



ABNAOTCA CANBHONONAPHLIMU  COEAMHEHUAMU, NOAAPUN»
y4acTOK B MOJieKy/ne KOTOpbIX npejcTaBieH ruapouibH
MW YrneBOAHbIMW rpynnaMmu, B YacTHOCTU T[/IIOKO30M, T
NakTo30l, MaHHO30/ M uX KOM6MHauuammu. [MpocTeiw v
ravKkonunuagaMmn  ABNAKOTCA  FUKO3UNANALUATANLEPUS 1
Opyraa rpynna raukonunugos  (Lepe6po3ugbl)  mojrp
O6bITb OTHeCEeHa TakKXe M K clhuHronunupam, Tak Kak QT
LepXUT oCcTaToOK yrnesofa M 0CTaTOK CPUHIO3MHA.

K cynbgponmnuagam oTHocATCA 3dupbl Lepebpo3nios
Lepebpo3nacynbdatbl, a TakXxe Cynb@onunuAabl, Coaepxa,
Wwue rANLEPUH, OCTATOK XWPHOW KUcnoTbl (0NEUMHOBOR) K
CYNb(OKUCNOTY ranaktosbl.

K npou3BOoAHbIM NWNUAOB OTHOCATCA XXWPHbIE KUCNOTbI
CnupThbl, yrnesogopoabl, sutamuHel D, E n K

XnpHble KWCNOTbl — Hanbonee W3YyYeHHbIe KOM-
MOHEHTbl NUNWAOB, (U3NYECKMe U XUMUYECKUe CBOICTBA
KOTOPbIX OMPejenalTcad UX XWUPHOKUCMOTHBIM COCTaBOM.
B nunugax MWKPOOPraHM3MOB COAEpXaTcad B  OCHOBHOM
HacCbllWeHHble >XUPHble KWUCAOTbl HOPMAasbHOro CTPOEHUs U
HEHaCbllWeHHbIE KUCMOTbI C OAHOM [BOWHON CBA3bIO (MO
HOEHOBbIE) C YeTHbIM YMUCAOM YrfiepoAHbIX atomoB. Hawbo-
Nee 4acTo BCTPeYawLWMMUCH W3 HACbILEHHbIX KWUCNOT fB-
NATCA NanbMUTUHOBas W CTeapuHOBasA, W3 HEHACbILeH-
HbIX — ONenHOBaA KWCAoTa, MWMewlas [ABONHYK  CBS3b
mexgy C9 u Cw yrnepogHbiMnm atomamu, 0603Havaemyto
AQ:

CH3 (CH2)14 COOH CH3(CH2), CH = CH (CH27COOH
ManbMUTMHOBAA KucnoTa OnenHoBsas Kucnota

HeHacblWEeHHbIE >XUPHblE KWUCAOTbl C ABYMSA [BOWHbIMK
CBA3AMM (LMeHOBble) W TpeMs U 60nee LBONHbIMU CBA3SA-
Mn (NONWEeHOBble) B AMNMAAX MUKPOOPraHU3MoB BCTpe-
4alTCA 3HAYMTENbHO peXxe, M3 Hambonee pacnpocTpaHeH-
HbIX K HWM OTHOcATCA nuHonesas A912 M nuHoneHoBas
[0912515 [1BOiHbIE CBA3M B HEHACbIWEHHbIX >XWPHbIX KMC-
noTax AUNWAOB [OBOSILHO 4acTo pacnonarakwTcsd Tak, 4To
[enaT MX Ha 4acTu, B KOTOPbIX YUCAO YrAepoAHbIX aTOMOB
KpaTHO Tpewm:

CH3(CH24CH = CH— CH2— CH =CH — (CH27COOH
JlnHoneeas kucnota
CH3- CH2CH= CH- CH2CH = CH-CH2CH=CH- (CH2;COOH
JlnHoneHoBsas Kucnota

MoOMUMO KOMMOHEHTOB MWKPOOGHbLIX JIMNUAOB KUPHbIE

KWCNOTbl BbIMOMHAKT PAf CaMOCTOATENbHbIX (PYHKLUMWIA, CBS-
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HbIX C PerynsaTopHbIM MeXaHW3MOM [AeATeNbHOCTU TUa-
3aN3yLWMX U CUHTE3NPYOLWMX (epMEHTOB.
P°Cnu pTbl, MNPUCYTCTBYKOLWME B NAUNUAAX, BKAKOYaKOT

MM TPYMNNbl COEAMHEHWIA: COWUPTbBI C MNPAMONR Lenbi, C p-
OHOHOBbIM KOJIbLLOM W CTepuHbl. K nepBbIM OTHOCATCH Le-
HTOBbI, OKTafAeUWNOBbIA M MUPULWUAOBBLIA CAMPTHLI, NONy-
yaemble MPU TFUAPONAM3e BOCKOB. [1pom3BOfHble NUNWUAOB,
cofepxaline p-MOHOHOBOE KOMbLO, BKAKYAKT BUTAMUH A
M KapoTumHoONbl. K TpeTbeil rpynne OTHOCATCA CAUPTHI CO
CTepaHOBbIM CKefeToOM (CTepuHbl), pPacTBOPUMbIe TONbKO
B XXupopacteoputensax. CTepuHbl SABAAOTCA OJHUMMU U3
KOMMNOHEHTOB HEOMbINAeMOW uYacTu nunupos. bnarogapsa
HanMunio TUAPOKCUIbHOW TFPynnbl OHW LEeACTBYIOT KakK cna-
Oble geTepreHTbl. B ApoX>aX OCHOBHbIM CTEPUHOM ABNSA-
€TCs 3ProCTepuH.

YrnesoLopoAabl, TakxXxe BXxofAauiue B cOCTaB He-
OMbIJINIEMOI YaCTU NUNMAOB, MOXHO MoApasfennuTb Ka Tpu
rpynnbl:  anudaTtnyeckne YyrneBoaopoAbl, KapoTUHOUAbLI WU
CKBaseHbI.

B coctaB /MNMAO0B  MWKPOOPraHM3MOB BXOAAT XWUPO-
pacTtBopuMble BUTaMUHBL rpynn D, E n K

§ 1. MWKPOOPFAHN3Mbl — MPOAYLEHTHI TUNMUA0B U
XWUPHbIX KUCIOT

Jiunugbl NpUCYTCTBYIOT BO BCeX 663 MWCKOUYEHUS MUK-
poopraHuamax, OfHAaKO CMOCOGHOCTbIO K YCU/JEHHOMY Ha-
KonneHuto NunugoB o6nafaldT NWWb HEMHOrME W3 HUX, B
nepByl0 ouepedb APOXKU.

O poXxKn

innuaHelii 0bMeH  ApoxoKel  BkAO4YaeT notpebneHune
AUNWAOB U3 NUTATENbHON cpefbl, HaKOM/JeHWe pe3epBHbIX
XXupoB B KneTkax, MpeBpalieHWe wux B mnpouecce o06MeHa
BELECTB U BbifiefleHNe B OKpyXawlyl cpegy. Jlunugbl
[poxokeld BXOAST B COCTAaB  KMETOYHOW CTEHKM U LUTO-
nnasmatnyeckold mMemOGpaHbl, NMPUHMMAKT y4yacTue B pery-
NMPOBaHWW  K/METOYHOW  MPOHWLAEMOCTW — Y4yacTBYHT B
TpaHCNOpPTe BeW,ecTB KJETKMW.

Mpouecc o6pa3oBaHWs NMNWAOB Yy 6GOMbLWIMHCTBA APOX-
Xel cOoCTOWT M3 ABYX UYETKO pasrpaHUYeHHbIX CTafuii:
MepBas xapakTepusyetca ObICTpbIM o06paszoBaHMeM 6enka



MBNAOTCA CHNBHOMONSPHBIMW  COEAWHEHUAMU, NOAAPLY.»
y4acTOK B MOJieKy/ne KOTOPbIX MpefcTaBneH rugpoduibHa
MW YrneBoAHbIMW Tpynnamu, B YaCTHOCTM T[/OKO30W, T

NakTo30l, MaHHO30/ M MX KOMOGUHauusmu. [MpocTeiuu,

rMKonunuaamum  ABAAKTCA  TAMKO3UAAMauunramuepy™”
Opyrasa rpynna ravkonunugos — (Lepebposngbl)  Moxe
O6blTb OTHECEeHa TakKXe W K chuHronunupam, TakK Kak oo
LEepXUT 0CTaTOK yraesofa U 0CTaTOK CPUHIO3UHA.

K cynbonunugam oTHOCATCA 3dupbl Lepebpo3ngos
uepebposmacynbdatbl, a TakXe Cynb(onunuabl, COAepXa.
Wwue rANLEPUH, OCTATOK XWUPHOW KWUCNOTbl (0NEeMHOBOW) K
CYNb(OKNCNOTY ranakTosbl.

K npou3BOAHbIM NUMNUAOB OTHOCATCA XXWUPHbIE KWUCNOTbI
CNUpThLI, yrnesofopoasl, sutamuHbel D, E n K.

XunpHbole KWCNOTb — Haubosee WU3YYEHHbIE KOM-
MOHEHTbl AUNWAOB, (U3NYECKMe U XUMUYEeCKMe CBOWCTBA
KOTOpbIX OMpejensftoTcsd MUX XXWUPHOKWUCNOTHBIM COCTaBOM.
B nunmpgax MWKPOOPraHU3MOB COAepXaTcs B OCHOBHOM
HaCbIWEeHHbIE >XUPHbIe KWUCAOTbl HOPManbHOIO CTPOEHUA U
HeHacCbIWeHHble KUCNOTbl C OfHOW [BOWHON CBA3bI (MO
HOEHOBbIE) C YeTHbIM 4YMCAOM YrnepofHbiXx atomoB. Hawbo-
flee 4acTo BCTpevYallWMMUCA M3 HACbILLEHHbIX KWUCNOT £B-
NATCA NaibMUTUHOBas WM CTeapuMHOBAas, W3 HEHACblLeH-
HblX— ONeMHOBaA KWCNOTa, WMeluWas [BOWHYK  CBA3b
mexay C9 u Cwo yrnepogHbiMnm aTtomamu, 0603Havyaemyto
A9:

CH3(CH214COOH  CH3(CH2), CH= CH (CH27cooH
ManbMUTUHOBAA Kucnota OnenHosas Kucnota

HeHacbllWEeHHbIE >XWUPHbIE KWUCAOTbl C ABYMSA [ABOWHbIMU
cBA3AMMN (4MEHOBble) W Tpems M 6ofee [ABONHLIMMW CBA3A-
MU (NONMEHOBbIE) B AMNMAAX MUKPOOPraHMU3MoOB BCTpe-
4yalTcAa 3HAUYUTENbHO peXe, M3 Haumbonee pacnpocTpaHeH-
HbIX K HUM OTHocATCcA nuHonesas A9YR wn nuHoneHoBas
oM2N5  NBoWiHble CBA3W B HEHAaCbIWEHHbIX >XWPHbIX KKC-
notax NMNWLOB [OBOMbHO 4acTo pacnonarakTca Tak, 4ro
LenaT MX Ha 4acTu, B KOTOPbIX YMCAO YFNepOfHbIX aTomoB
KpaTHO Tpem:

CH3(CH2)4CH = CH—CH2— CH =CH — (CH27COOH
JlnHonesaa kucnorta
CH3- CHXH= CH- CH2—CH= CH-CH2CH=CH- (CH2,COOH
JInHoneHoBas Kucnorta

MoMUMO KOMMOHEHTOB MWKPOOHBIX NUNUAOB XUPHbIE

KWCNOTbl BbIMOAHAKT PAA CaMOCTOSATENbHbIX (YHKLWA, CBS-
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HbIX C PErynAaTopHbIM MeXaHWU3MOM [AeATeNbHOCTU TuUa-
3% U3y UWMX N CUHTE3NPYIOLWNX DEPMEHTOB.
P°C MU P ThIl, MNPUCYTCTBYKWOLWME B NUNUAax, BKIKOYAKOT

W rpynnbl COeAWHEHWI: CNUPTblI C MpPAMOA Uenbil, ¢ (3
LUHOHOBbLIM KOJ/IbLLOM U CTepUHbI. K nepBbIM OTHOCATCA Le-
WIOBbI, OKTajeuunoBbli U MUPULWAOBBLIA CAUPTLI, MOAYy-
yaemble MNPW TUAPOAM3e BOCKOB. [1pou3BoAHbIE NUMNUAOB,
Apoepxawme pP-MOHOHOBOE KOJbLO, BK/KOYAKT BUTaAMUH A
M KapoTuHonbl. K TpeTbeil rpynne OTHOCATCA CAMPTbl CO
CTepaHOBbIM CKeneToM (CTepUHbI), PacTBOPUMbIE TOJIbKO
B Xwupopacteoputenax. CTepuHbl ABAAKTCA OLHUMU U3
KOMMOHEHTOB HEOMbIJIAEMO 4YacTu nunugoB. bBnarogaps
Hanuuui FUAPOKCUBHOW rpynmnbl OHW AeNCTBYHOT Kak cna-
6ble geTepreHTbl. B gpo>k)Kax OCHOBHbIM CTEPUHOM SBASA-
€TCA 3ProCTepuH.

Yrnesopgopoabl, TaKXe BXoAdline B COCTaB He-
OMbI/IIEMOI YaCTW NUNWAOB, MOXHO MOAPa3feNuTb Ha Tpwu
rpynnbl:  anudaTuyeckne YraesoLopoAbl, KapoTUHOUAbI W
CKBaJIeHbI.

B cocTtaB NuNnaoB MUKPOOPraHM3MOB BXOAAT XUPO-
pacTBopuMble BUTaMWUHbI rpynn D, E n K

§ 1 MUKPOOPIAHU3Mbl — MPOAYLUEHTbI Annuaos U
XUPHbIX KNCNOT

Jvnnabl NpUCYTCTBYIOT BO BCeX 6e3 WCK/IOYEHUS MUK-
poopraHmMaMax, OAHaKO CMOCOGHOCTbIO K YCUEHHOMY Ha-
KOM/EHWI0O NUNNAoB o6najalT /Wb HEMHOTUe M3 HUX, B
MepByH0 oUepeb APOXKMU.

A poxxu

vnngHblii 06MeH  APOXO>Kel  BKJKOYaeT noTpebneHue
NUMNWAOB W3 NUTaTeNbHOW cpedbl, HaKOMJEHWE Pe3epBHbIX
XXupoB B KfeTKax, MpeBpalleHMe UX B npouecce obmeHa
BEWECTB U Bblfe/leHNe B OKpyXXawuwyw cpegy. Jiunugbl
LpoxoKeli BXOAAT B COCTAB  K/IETOYHOW CTEHKM W LUTO-
nnasmaTuyeckol MembpaHbl, MPUHUMAIOT y4yacTue B pery-
NMPOBAHUM  K/IETOYHOW  MPOHWULLAEMOCTU — y4acTBYOT B
TPaHCMOpPTe BELLECTB KI/ETKU.

Mpouecc o6pa3oBaHWs NUNUALOB Yy GONbWMWHCTBA APOX-
Xeli  COCTOMT W3 [BYX UYETKO pasrpaHuyYeHHbIX CcTaguii:
MepBasi xapakTepuayeTcs O6biCTpbIM 06pas3oBaHMeM Gefka



B YCNOBUSAX OOWNBLHOFO CHabXeHWSA KynbTypbl a30TOM
CONpoOBOXAaeTCs Mef/IeEHHbIM HaKoMIeHnemMm  MNUA0B
(dbochornnuepunHoB N HelTpanbHbIX  XXWUPOB), BTo_
pasi— npekpaleHneM pocTa [POXXKEN U yCUIeHHbIM
HakonneHnem nuUNMAoB (B OCHOBHOM HelTpasbHbIX Au-
nnaos).

Mpu uccnepgoBaHMM K 0T60pPe BO3MOXHbIX MPOAYLIEHTOB
MUKPOOHbLIX NUMNUAOB paccMaTpuBaroTCAa B OCHOBHOM CMo-
COGHOCTM MUKPOOPraHM3MOB K MOBbILLIEHHOMY CUHTE3y U
HaKOMJEHNI0O B K/eTKe OTAeNbHbIX (pakumini nunuaos B
00blYHbIX ANs  6ONbLIMHCTBA APOXOXKEW ycnoBusAx. [Mpu
3TOM OCHOBHbIMU TpeboBaHUAMU, NPeAbABASEMbIMU K u-
NMA006pasyoLWMM SPOXXKAM, SBASATCA:

1) CNOCOBGHOCTb 6bLICTPO pacTU Ha  pasIMYHbIX nu-
TaTeNlbHbIX Ccy6cTpaTax, faBasi BbICOKUIA  BbIXoh 6Guo-
Macchl;

2) pactu B YCAOBUAX [NYBMHHOIO  Ky/NbTMBUPOBAHUS;

3) HakannmBaTb 3HA4YUTeNlbHOE KOJIMYECTBO NUNUAO0B Mo
OTHOLUEHUIO K CYXUM BeLLecTBaM KeTKW;

4) OCyWecTBNATb  aKTMBHbIA  6MOCUHTE3  AUNWAOB B
00bIYHbIX 418 KYNbTypbl YCNOBUSAX.

KynbTypbl apoxxe Endomyces vernalis u Oidium
lactis, pacTywme TOAbKO B YCNOBUAX MOBEPXHOCTHOIO
Ky/lbTUBMPOBaHMWSA, MO3BONAKT MofyvyaTb HebBONbLION BblI-
xon nunugoB — Ao 18—20%. OCHOBHbIM  He[OoCTaTKOM
3TUX [APOXOXKEN SABNSAETCAS WX HeCNoCO6HOCTb K POCTY B
rNy6MHHbLIX YCNOBUSAX.

B ToO e BpemMs CywecTBYeT MHOF0O LUTaMMOB [POXOKeid,
CNoco6HbIX HakKanaMBaTb 3HAYUTeNbHOE KOAIMYEeCTBO WMK-
[OB Mpu FAY6UHHOM KynbTuMBMpPOBaHuMW. Cpean AMnuao-
obpasyloLwmnx APOXOKelk MPUCYTCTBYKT OTAe/IbHble BWAbI
pogoB Rhodotorula, Lipomyces, Cryptococcus, Sporobo-
lomyces, Candida n gp. W3 aTux gpoxk>xkein Hambosnee wu-
pPOKO pacnpocTpaHeHbl B npupoge Apoxxu Rhodotorula,
Sporobolomyces n Candida (no4ysBa, LUBETbl, NWLIEBbIE
NpPoAyKTbl, BOAbl peK, Mopei n okeaHoB); Cryptococcus u
Lipomyces 06onblUeil 4acTblo O0OHapyXWBaKOTCHA B pasimy-
HbIX Tunax Mo4B. M3 3TUX pPOAOB APOXIKEN B 60nbLUelt
WA MeHbLUen cTeneHW OTBedaoT TpebOBaHUAM, npeabsB-
nfembiM K nunupoobpasoBaTensam, BUAbl Cryptococcus
terricolus, Lipomyces starkeyi, L. lipoferus, Rhodotorula
glutinis (gracilis), Sporobolomyces roseus. [lBa nocneg-
HUX Buga 06pasyoT KapoTUHOMAbI.



O6wwum ana BCex 3TUX OpraHW3mMoB fABMISETCA CTPOro
OKWUCNUTENbHAA acCUMUNALUA caXxapoB W HecnocobHOCTb K
6poXKeHuto.

TunuuHeiMu UNMLoo6pa3oBaTensiMu, MNOMHOCTbIO OTBE-

ownumy  TpeboBaHMAM, MNpeAbABAAEMbIM K HUM, SBAA-
etca Apox>km Cryptococcus terricolus, obpasytouwue Ao
60% nunupgos. Ha pocT M nunupgoo6pasoBaHue 3TUX LPOX-
Xeli mano BAWUAET W3MEHEHWE COOTHOLWEHUS KOMMOHEHTOB
cpegbl, B YaCTHOCTWM asoTa u yrnepoga. OTAMYMTENbHOW
ocobeHHOCTblD ApOXXei Cr. terricolus asnsetca cnoco6-
HOCTb CUHTE3MpOBaTb AWNMAbI B NHO6GbLIX YCN0BUAX, AaXe B
Haubonee 6GNAroNpUATHbIX AN CUHTe3a 6enka. Y 3TOW
KynsTypsl 610KMpOBaHWe (EepPMEHTHbIX CUCTEM, OTBETCT-
BEHHbIX 3a CWHTE3 aMWHOKWMCNOT, HacTynaeT Ha MepBbIX
cTagusx PasBUTUS KYNbTYpPbl, U APOXIXKW MOMHOCTbIO nNepe-
KnuyaoTcs Ha CUHTE3 XUPHbIX KWUCNOT W AUNUAOB. 3TO
eANHCTBEHHble W3BECTHble TWUMWUYHbIe AUNUAoo6pasyloLLne
OpoXOKU. Bce pgpyrue BuAbl  CMOCOGHbI  CMHTE3UpPOBaThb
3HauMTenbHble KOAMYeCTBA NUNWAOB, OLHAKO WX Aunore-
He3 saBucuT NpPeXfJe BCEro OT YCAOBWUIA KyNbTUBUPOBAHUA.

Ons npeactaBuTeneir poga Rhodotorula xapakTepHa
CNOCOBHOCTb K O6MOCHHTE3y NAUNUAOB U TIMKOTeHa. 3Tu
OPOXOKM NpU TNY6UHHOM KYNbTUBMPOBaHWW MOTYT ycBau-
BaTb pas3/iMuHble yrnepofcofepxauine WUCTOYHUKKU, B nep-
BYlI0 ouyepefb Menaccy. -Ha oTxogax caxapHOro Mpou3BOA-
ctBa Apoxxum Rhodotorula gracilis HakannuBakT B
knetkax ot 30 go 55% nunupos npu ANUTENbHOCTU Bbl-
pawwusaHua ot 1,5 o 2,5 cyr.

OfHuUM u3 HepocTaTkoB Apoxokeid Rh. gracilis asnsetcs
OTHOCUTENIbHO MJ/0Xas YyCBAaMBAEMOCTb WMMWU KCWUIO3bl —
OfHOrO M3 OCHOBHbIX YrfeBOAHbIX KOMMNOHEHTOB JpeBec-
HbIX ruagponusatoB. OJHaKo ONbITbl MNOKasanu C€noco6-
HOCTb 3TUX APOXOKeW npucrnocabnmeatbCa K KCWU03e.

Mo cBoeit nunugoobpasyroweid aKTUBHOCTU  LPOXIKU
Rh. gracilis pe3sko oTanualTCca OT LPYTUX [APOXIXKel 3To-
ro poga:

Apoxxun HakonneHue nunu-
f08, % no oTHoLe-

HWIO K CYXUM Be-

L ecTBam KneTok

Rhodotorula

glutinis (Rhodotorula gracilis) 30—55
rubra 6,9—134
aurantica 10,3
micilaginosa 10,3—24.8
sanguinea 39,5



flava 21,2—39,9

suganii 33,0

aurea 21,1

longissima 20,4

minuta 12,4

pallida 11,9

sanniej 19,8
Sporobolomyces

pararoseus 31,2

roseus 30—60
Endomyces

reesii 27,5

trumpyi 15,8
Lipomyces

lipoferus (Torulopsis lipofera) 18,6-58,6

starkeyi 50—55
Zygolipomyces

tetrasporus 34,2—37,8

lactosus 33,1-34,5
Trichosporon pullulans  (Endomyces 30,0—55,0
vernalis)
Pullularia

pullulans 10,9-11,2
Cryptococcus

terricolus 55—60

laurentii 13,67

diffluens 34,5
Hansenula

ciferri 20,0

anomala 9,6—16,9
Candida

humicola 10—30

pulcherrima 16,3
Torulopsis

aeria 28,5

utilis 20-30
Saccharomyces cerevisiae 2,0—42,8
MuBHbIE APOXOKM 2,0-43,0

Opoxokun Lipomyces lipoferus (Torulopsis lipofera)

noYTM HE OTANYaKTCA NO KOJINYECTBY CUHTE3INPYEMbIX JN-

nngos ot Rh. gracilis,
60% OT cyxoi Macchl.
ce pocTa 3TOW KynbTypbl
rMOKO3bI,

BbIXOf, NMNUZAOB
O6pas3oBaHue NUMNUAOB B MpoLiec-
MPonopLMOHaNbHO
cTaguitHoCTb mpoleccoB 06pasoBaHUsA
HaKOMMeHWs NUNULOB MeHee BCEro BbISIB/EHA.

pocturaet 50—

notpebneHuntio
6enka un

APOX-

ICh]

XM  XOpowWo npucrnoca6nuBaldTCsd K Pas/iMYHbIM  WUCTOYHU-

Kam yrnepoja, CnocobHbl
BbIXx0g nunugoB (o 50—55%)
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aX) BKAWYaKWMX rugponusatel TOopa W LPEBECUHbI.

Bbicokoe cojepXxaHue NUNUAO0B MOXET OblTb JOCTUTHY-
To MPU KYNbTUBMPOBAHUWM [APOXXKel Lipomyces starkeyi,
Sporobolomyces roseus u ap.

MepcneKTUBHBIM WMCTOYHUKOM MWKPOOHOro XwWpa B Ha-
cTosujee Bpemsa ABAANOTCA APOX>KM poga Candida, 06bl4HO
ncnonbsyemble Kak MpogyueHTbl 6Genka. CogepxaHue nu-
nugos Yy APOXXKelW 3TOro pofja, B YacTHOCTU Yy [APOXIXKEN

Tabnuya 42
CogepxxaHue (B % oT 06LLero cogepxxaHus

0 0XOKa.
Ppakumn nnuaos /IMNMAOB) B APOXOKAX

L.starkeyi S. roseum  C. guilliermondii
MoOHO- U AnaLUATANLEPUHbI 4,6 4,8 2,5-6,0
TpuaunnranuepuHbl 71,4 72,2 16,0—19,0
CTepuHbI 2,5 3,7 1,0—1,5
CTepuHOBble 3P UPbI+BOCKN 1,2 2,1 0,5-4,0
dochonunugbl 2,2 3,3 18,0—50,0
CB060AHbIE XXWPHbIE KWCoO- 16,4 10,1 3,5—22,0
Thl
Candida guilliermondii, OTHOCUTENbHO HeBbICOKOE —

16—20% K cyxoh macce, O0fHaKO, y4uuTbiBas 6Gonblwue
o6bembl NpomM3BOACTBA 6€NKOBbIX MpenapaTtoB C WUCMO/b-
30BaHMEM 3TOW Ky/nbTypbl, NapaniefbHOe MOAYyYeHUe MUK-
po6HOro >Xwupa SBNAETCA IKOHOMUYECKU IDPEKTUBHBLIM.
Kpome TOro, aTv APOXXW oTAuyaloTca 60oratbiMm COCTaBOM
AUNNLOB, B YacTHOCTW BbLICOKMM cofepXaHuem Qocdonu-
nugoB. Mo paHHbIM  KasaHuesa (BHWMWMcuHTe36enok),
cogepxaHue Qochonunugos B fgpoxxax Candida guil-
liermondii moxeT gocturate 50% oT o6uiero cogepxaHus
nwnngos (tabn. 42). MpoayueHTol nunugos (Lipomyces
starkeyi un Sporobolomyces roseus) B 0OTAMYME OT APOX-
Xei c. guilliermondii HakanauMBalT 3HauyuUTe/bHble KONU-
yectBa TpuauunrnmuepuHos (6onee 70%).
KauecTBeHHbI/i aHanu3 (octhonnnuaoB APOXOKERA MoKa-
3an npucyTcTBMe B HUX GochaTtuguncepuHa, gochatngnn-
NHO3MTa, ochaTugmnstaHonamuHa, GocpaTtninnxonmHa
n chnHrommenmHos. lMpuyem B Apoxxax Torula npeo6na-
palT  gocharmgunxonmH  un  dochaTtugmnsaTaHonaMuH, B
Mekapcknx Apoxxax — gocharngnnxonud. Lpoxxun C.
guilliermondii, no pgaHHbiMm BHWWcuHTe36enka, cogep-
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xat go 20% dochaTugnnataHonamuHa, fo 27% docda
TMaMnxonuHa, Ao 9% dgocharnagmnuHosuta u go 2% U
thatmgmncepuHa.

MukpoopraHusMmbl, B AuMnNupax KOTopbIX Haubonbw”
YAEeNbHbIA BeC 3aHUMAKT TPUALUATANLEPUHBI, UMEKT Mo
TW OfWHaKOBbIA Habop XWPHbIX KUCNOT, HO COOTHOLUEHWS
3TUX KUCNOT Yy OTAEeNbHbIX KynbTyp pasnuyHo. Tak, B
ApOX>Kax pofja Saccharomyces NpUCYTCTBYIOT KUPH'LE
KWCNOTbl C ANUHOW yrnepogHoin uenn oT C4 go C26 npm
3TOM OT 36 00 64% D KWPHbIX KUCAOT C ANWHHOW  LEMbio
cocTaBnaT C2X%. B npouecce cTapeHUa KynbTyp Koauyec-
TBO XXUPHbIX KWCNOT C AJIMHHON YrnepofHoON Lenblo yBe-
nnynsaetca. Ons gpoxxein poga Rhodotorula xapakTep-
HO Hanuune Cro—C26 XMUPHbLIX KUCMOT MNPENUMYLLECTBEHHO
C YeTHbIM 4YMCNOM YrAepoAHbIX atomoB. Y popga Lipomyces
B u4ucne TPUBMaANbHbIX XUPHbIX Kucnot ot Ciwo pgo CB
npeo6nagalT NanbMUTONEMHOBAA W OfleMHOBAsA, Cpeau
KUCNOT C ANWHHOW uenbto—o6ereHoBas C2 u nurHouepu-
HoBas C24.

MccnefoBaHns XXUPHOKMCNOTHOTO cocTaBa (ochonunu-
pos Candida guilliermondii, B 4aCTHOCTW OCHOBHbIX KOMMO-
HEHTOB (QochaTmannxonnuHa un GochaTnannaTaHonammHa,
nokasasu, 4YTO OHW OT/AMYalTCA LWKUPOKUM HabopoMm XKup-
HbIX KUcnot Cu—C1s, OTCYTCTBMEM MOMMEHOBbLIX KWUCAOT C
6onee uyemM ABYMA ABOMNHbIMW CBfA3AMM (NpM 3TOM cofep-
XaHue HeHacbllWeHHbIX KucnoT Cio—Cil ¢ 1—2 [ABOMHbIMK
CBA3AMM cocTaBnseT 0Kono 60%) OTHOCUTENbHO BbICOKUM
cofep>XXaHWeM D>KUPHbIX KUCAOT C HeyeTHbIM YWUC/NOM aTo-
MOB yrnepoga.

MWVKPOCKOMUYECKIE TPUGBHI

OfHUMU M3 nepBbIX ObIW U3Y4YeHbl NEeHULWUNNbI U acnep-
rMANbl, COfepXaHWe Xupa B KOTOPbIX cocTaBnseT Ao 30%-
B pesynbTate paboTbl C MOMOYHONM nNneceHbd Geotrichum
candidum (O. lactis) BblfeneHbl WTaMMbl, o6pasytouine
8o 50% nunupos. Mpu BblpalWiMBaHUM 3TOW KyNbTypbl Ha
MO/IOYHON CbIBOPOTKE MOXHO MOMYyYUTb OKOMO 5 KI >Xupa
c 1 T. 3TM Xe wWTaMMbl BblpalWwnMBann Ha cojioMe K nony"
yanu Ha 100 T cosombl 5 T xupa. OfHAKO [aHHble Ky/lb-
TYypbl He CNoco6Hbl pacTu B FNYOGUHHBIX YCNOBUAX.

B pesynbTaTe ANUTENbHbIX WCCMeA0BaHW HalfeHbl op-
raHusmol, gatowme 40—50% »xwupa (Fusarium, Rhizopus,
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,AugoB ABnawTca rpmbel Asp. phoenicus, Asp. terreus,
W Ochraceus. Bbixog XupoB y Asp. terreus Ha yrneBog-
N’(pepax ¢ NaN03B KayecTBe UCTOYHMKA a30Ta fJocTuUra-
et 51%, Y Asp. ochraceus Ha cpege C MOYEBMHON BbIXOS CO-
ctaBnset 47,5%. '

Cpean apyrux nunugoo6bpasoaTtenen u3BecTHbl Cladios-
Orum fulvum, Cladiosporum herbarum, Penicillium cru-
stosum, Pen. gladioli, Alternaria tenuis.

CoctaB 1MNuWAoB rpuboB npefcTaBfieH B OCHOBHOM MoO-
HO-, AM- W TpuauunrauuepuHamum un  gochonunugamu. B
HeGoNbWOM KONM4YecTBe B rpubax copepxarca adupbl
CTEPVHOB U YTNEBOAOPOAbI.

B npouecce KynbTUBUpPOBaHWA B NepBblii nepuojg pocTa
NpoOMCX0AUT HakKoMNaeHue MOAAPHbIX NUNUAOB (B OCHOBHOM
tochonnnuagos)— ao 80% oT o06WEro KonuyecTea, B
nocnegywouleid pase pocTa [ONSA HeWTpanbHbIX NMNULOB B
obwein cymMme NUMNUA0B MUKPOCKOMUYECKUX Tpu6OB YyBe-
nnuynsaetca [0 60%. KonnyecTBEHHOE COOTHOLUEHUE >KMU-
poBbIX (hpakuuii rpuboB Ha cpefax € yrnesogopogamu 3a-
BUCUT OT [A/INHbI YFNEepoOAHON uUenu ankaHoB. Tak, KyabTy-
pa rpu6a Cunninghamela elegans cnocobHa CUHTE3MpPO-
BaTb AMNWUAbI Ha TNOKO3e M K-ankaHax (Cu—Cn). MMpu
3TOM B MPWUCYTCTBMM M-afiIkaHOB C KOPOTKOM LUenbl ypo-
BeHb HaKOMMEHWs NUNWAOB HMXKe, 4eM Ha rnwkose. C
yBe/UMYEeHNEM [ANUHbI YrNepogHON uenu H-ankaHoB (Cu—
C|6) KOMM4ecTBO NWUMNULOB B K/eTKe pe3ko BoO3pacTaeT
M npeBbilwaeT B 2—3 pa3a MX YPOBEHb Ha cpefje C [NOKO-
301, cocTaBnaa 49% Ha rekcajekaHe.

KayecTBeHHble COCTaBbl /IMNWAOB Ha cCpeAax C H-anKa-
HamnM W TOKO30M MAEHTWYHbI. KonnuyecTBeHHOE COOTHOLle-
Hue (pakuuii 3aBUCUT OT UCMONb3YEMOro H-ankaHa. [pu
yBennmyeHnn 4ymcna atomoB yrnepoga ¢ 14 go 17 yMmeHblia-
eTcs COAepXaHue CyMMapHoOW d¢pakuum ¢dochoamnnios,
MOHO-, AU- W Tpurauuepupos (aumnranuepuHos), csobog-
HbIX XWPHbIX KUCNOT, YBEeNWUYMBaeTCA cofepXaHue Qpak-
UMM 3hmpoB CTEPUHOB U YITNeBOAOPOAOB.

dochonunuabl  MuULennManbHbiX FpUO60B  NpeAcTaBfeHbl
TeMu XKe OCHOBHbIMU Tpynnamu, KOTOpble OBGHapy>XuBaroT-
ca Y Opyrux MumkKpoopraHusamMoB. CpaBHUTENbHOE WU3y4eHue
dochonnnugos Ceratocystis stenoceras u  Sporothrix
schenekii nokasano, 4To Muuenuii UX COAEPXUT B OCHOBHOM
KaPAuonunuH, ¢ochatngunstaHonamuH un dochaTtugmnxo-
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NWH N TONbKO Yy ofHoro wrtamma C. stenoceras o6HapyXxy
thocthaTUANANHO3NT.

Xup rpnbos no ceBoemy cocTaBy npubauMxaetca K pac.
TUTENbHbIM >XUpam. XXWPHOKWCNOTHBIA COCTaB MUKPOCKO-
nnuYyecknx rpubos npefcTaBfieH MOYTM BCEMU Kucnotamm-"
oT Cio go Cr6 u Bbiwe. [MpyM 3TOM MX COCTaB CUMIbHO W3-
MeHsfeTCa B 3aBUCMMOCTM OT cOCTaBa cCpefbl W YCnoBui
KyNbTUBUPOBAHUA. OCHOBHbIMW XWUPHLIMW KUCNOTAMWU AB-
nawTcsa Cigo n Cis2.

Mpn cpaBHEHUU >XUPHOKWCNOTHOrO CcOCTaBa MuLenunanb-
HbIX rpn6oB Cunninghamela elegans, Penicillium zonatum
BblpalleHHbIX Ha cpefje C aueTaToMm, MPOMNMOHATOM W H-an-
KaHaMW WAN afkeHaMW B KayeCTBE EAUHCTBEHHbIX WUCTOY-
HWKOB Yyrfepoja, YCTaHOB/IEHO, 4YTO Ha Ccpeje C aueTaToMm
mMuuenuii rpuba COLEPXMUT DXKUPHble KWUCNOTbl C YETHbIM
YUCNOM YrNepofHbIX artomMoB, Cpeau HuX npeobnaganu
Ci8i, Cig2- NMpwn BblpawmMBaHMM Ha Cpege C MNPONMOHATOM
MOBbLIWANOCH COAEPXAaHUEe D>KUPHBIX KUCMOT C HEYETHbIM
yncnom yrnepogHbix artomoB 3a cyeT Ci70 n Ci7i. MNpm
pocTe Ha cpejax C H-afKaHaMWU CUHTE3UPYHTCH XUPHbIE
KWCNOTblI, TOMONOrMYHbIE cyb6CTpaTy, T.e. Ha cpeje C TeT-
pagekaHoMm Hakannueanucb CH:0-kucnotel (840 24%).

bakTepuu

Ocob6eHHOCTb 6aKTepuil Kak NpoOAYLEHTOB NWNMAOB 3aK-
NOYeHa B WX AMNUAHOM cocTaBe. Jlunuabl B 6GakTepuab-
HOM KNeTKe CayXaT Mpex/je BCero CTPYKTYPHbIMW 371€MEH-
TaMM, Y4yacTBYKOT B KayeCTBe OUONOTMYECKM  aKTUBHbIX
BelecTB B MeTabo/MyeckMx npoueccax M MOTyT SBASATbCA
MCTOUYHUKAMU 3HEpPruu.

MeTabonuam NUNUAOB y OaKTepUili 0YEHb CNOXeH, Y
HEKOTOPbIX MWKPOOPraHWM3MOB OH WrpaeT KJYEBYH pofb
B 0OMeHe BewWecTB KneTku. Tak, M3MeHeHWe B COCTaBe [bl-
XaTeNbHOW CUCTEMbl COMPOBOX/JaeTCs WM3MEHEHUsSIMU B COC-
TaBe M MeTabonmsme GocoNMNULOB, MEHAETCA COOTHOWE-
Hue  QoctaTnannatTaHonamumHa, gochaTuaunramuepuHa,
dhochaTngnngnurnnuepmnHa, obuiee cogep)xaHue Qocdonu-
NULOB B KMeTKe MOBbILWAeTCS.

®YHKUMOHANbHOE 3HayeHWe 6GaKTepuanbHbIX nunNuaos
onpegensercs WX n0Kanusauueid BO BHELIHUX CAOSX KieT-
KN, CTPYKTYPHOW CNOXHOCTbH W ObLICTPBIM W3MEHEHUWEM WX
cocTaBa BO BpeMs MPUCNOCOGMEHUA KNETKU K U3MEHUBLUUM-
CSl YCNIOBMAM BHELLHEW cpejpbl,
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[JoctaB nunupoB 6akTepuili npeAcTaBfieH Npexae BCEro

? saoXKHbIMM  aunugamu — @oco- M TAMKONMMMAaMWU.
AenTPanbHble  JIMMWOblI cocTaBnsitOT  OYeHb HeO6ONbLIYHO
uacTb 06Llero kKosamyectsa nunugos. PochaTUANANHO3ZUTHI
1¥0Orcss OCHOBHbIMM  (pocaTuiHbIMU  KOMMOHEHTaMK
CMOXHbIX T[IMKOAMNNAOB MUKOGaKTepuii n KopuHebakTe-
miA. Bronornyeckne ¢GYHKUUM KX HEWU3BECTHbl. Pochatu-
AUNxXonuHbl (NEeUUTUHLI) Yy 6GONbLIMHCTBA BWUAOB bGaKTepuit
o6HapyxeHbl. docharmgnnataHonamuHbl (KedanuHsbl)
ABNAOTCA  OCHOBHbIMM  pochaTUAHbBIMU  KOMMNOHEHTaMM
rpamMoTpuuaTenbHblX 6akTepuid, BbINOAHAIT CTPYKTYPHYHO
tyHkuuo. PochaTuanicepuH — nNpefwecTBeHHUK ¢ocpa-
TUANN3TAHONAMWHA — ABAAETCA NUNWUAHLIM  KOMMNOHEHTOM
mem6paHbl AT®- cucTtembl B KneTKax.

CocTaB XMWPHbIX KWUCNOT OakTepuin 6onee pasHoobpaseH
Mo CPaBHEHWUID C MUX COCTaBOM Y APYrMX MWUKPOOPraHM3moB.
B Hero BXOAAT XMWPHble KWCAOTbl C YUMCAOM aTOMOB Yyrne-
poga ot 10 go 20. Mycobacterium tuberculosis o6pa3syeT
fo 40% nunugoB, B COCTaBe KOTOPbIX HalfeHbl NafbMUTM-
HOBas W apaxufjoHoBas KucnoTbl. CAOXHbIA KOMNAeKC
XUPHBbIX KWCNOT COAEPXUT LMTOnnasmatnyeckas MmMembpa-
Ha Lactobacillus plantarum: kKpome nanbMWTUHOBON, LUC-
BakLUEHOBOW, nakTob6aynMNIMHOBON WU MUPUCTONENHOBONW B
Heli ob6HapyXXeHbl Hebonbline KonuyecTBa Cuwo, Cl12, C13,
C17 N C 20:2-KUCNOT.

Bonpoc 06 wucnonb3oBaHUM 6GakTepuin Kak nMNUA006-
pas3oBaTefieii MOKa He CTOMT, HO OH MOXET BO3HUKHYTb
npu Heob6XO0AUMMOCTU MONAYYEHUA CReunPUUEeCKUX >KUPHbIX
K1CnoT.

Bogopocnu

MepcnekTuUBb UCNONb30BaHWA BOAOPOC/AENd B KayecTBe
XupoobpaszoBaTeneil OYeHb 3aMaH4YMBbI, TakK KaK OHW He
HYXJalTCa B OpraHMYecKOM MWCTOYHWKE yraepoja pANs
CMHTe3a yrnesogos, 6enka u Xwupa. Ha nnowagam 500 m2
Bogopocnu fatT 3a 6 Mec okono 100 kr »xupa (3a TO Xe
BpPeMA M Ha TOW e nnowagaum MNOACONHEYHUK paeT 10—
24 kr, mak 20— 40 un poxb 24 — 50 kr xwupa). Copepxa-
HMe XXupa B KneTkKax Bogopocnei cocTtaBnser 40 — 50%
IO OTHOLIEHUIO K CYyXMM BellecTBaM.

M3yyeHne xnopennbl Mokasano, 4TO B YCNOBUAX T[NYy-
6MHHOrO KynbTUBMpPOBaHMA (aapauua Bo3gyxom ¢ 5% CO02)
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OHa MOXeT fgaBaTb Ao 72— 85% »>xupa. KneTku ee
MUKPOCKONOM BbITNAAAT KaK MeLWKN, 3aN0NHEHHbIE XUPO.A

XUMWUYecKUii coctaB BOAOpPOCNel 3aBUCUT OT YC/OBWIA
BblpaliMBaHUs, W B MNEPBYI O0yepelb OT KOMUYECTBEHHOrO
cofepXaHusa aszoTa B cpefe. MeHsAs 3To cofepXaHue, mojr.
HO nofny4yaTb KneTkn ¢ 58% 6enka u 5% >xupa uin 87
6enka n 85% >xwupa.

Xnopenna MoXeT HakannuBaTb ClejytloliMe KONU4YeCTBa
XWUPHbIX KucnoT (B % oT Mmaccbl): CHo — 6; Ci4l—3.
Ci6:o0— 18; C161— 34; Cis:o —3; Ci8i — 23 u Cro1— 13

HepgocTaTkamy BOAOpOCNEi KakK nunuaoobpasoBaTenei
ABNAKTCA Manas CKOpPOCTb MX pocTa M HakomnjeHue TOK-
CUYECKUX COefMHEHUNA.

§ 2. BWOCNHTE3 NnNnagoB MUKPOOPITAHN3MAMMN

OCHOBHbIe npouecchol 6noCcMHTE3a XWPHbLIX KWUCNOT U nn-
nMAaoB y MUKPOOPraHM3mMoOB MNPOTEKAKT TEMWU XXE NyTAMWU,
YTO Ny PaCTUTENIbHbIX, N XUBOTHbLIX OPraHM3MoOB.

MyTn 6nocmnHTe3a XUPHbBIX KUC/NOT U nnnmnaos

B npouecce 6uocuMHTE3a NUNUAOB MUKPOOPraHM3Mamm
BaXHbIM 3BEHOM SBNAETCA CWUHTE3 W3 MNPOAYKTOB OKMCe-
HUS MCTOYHWMKA -yrnepofa XMWPHbIX KUCAOT, KOTOpble 3aTeM
C MNOMOLWbIO 3PUPHbLIX CBA3E BKAOYAKTCA B COCTaB /-
nnAoB.

MONHbIA CUHTE3 HACbIWEHHbIX XWPHbIX KWUCAOT C AJWH-
HO LUenblo OCYLWecTBNAETCA B PacTBOPUMON (pakumm um-
Tonnasmbl. CymmapHas peakuus CUHTe3a XUPHbIX KUCNOT
npeacTaBnseT coboli KOHAEHcAUM OAHOW MONEKynbl ale-
Tmn-KoA n cemyn Mmonekyn manoHun-KoA c o6pa3oBaHueM
OfHOW MOMeKynbl NanbMWUTUHOBOW KMCAOTbI (BOCCTaHOB/e-
Hue ocyuiecTBnsetcsa 3a cyet HALP-H):

Auetnn-KoA+ 7 ManoHun-KoA + 14 HAA®P-H++ 14 H +->
- CH3(CH214COOH + 7C02+ 8KoA+ 14HAA®+ + 6HX. |

EonHcTBeHHass Monekyna auetun-KoA B 3Tol peakumm
CNYXWUT «3aTPaBKOM», WAW WHMLMATOPOM. PoCT wuenu npu
CMHTE3e >XUPHOMN KUCAOTbl HayMHaeTCa C KapbOKCUIbHO
rpynnsl auetun-KoA u npoucxoguT nNyTem nocnefoBaTefb-
HOro fo6aBfieHNsA aueTUNbHbIX OCTaTKOB K Kap6OKCW/IbHO-
MYy KOHUY pacTywein uenu. Mpu 3TOM BaXHYH Ppofib wur-
paeT ocobblli 6enok, Tak HasbiBaemblii auunnepeHocslL Bl
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,4MB)- 3T0oT 6enok ABAsfeTCA akKLenTopoM, Ha KOTOpbIl
nocnefosateNbHo MEPEHOCATCA ABYXYrnepofHble GparmeH-
« (Cr). obpasysa 3a cuyeT 3(QUPHbIX CBA3EN KOMMAEKCHI

—CO — S —AIlBb. [OoHopom Cr-parMeHToB ABNA-

ca manoHun-KoA.

COOH
CHS3 CIH2
AMB-SH T
AMB-SH Tc —KoA | o s
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o I
AT® AlD ©
© mKOoA- SH -» KoA-SH
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0 n
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OHa MoOXeT paBaTb A0 72— 85% Xwupa. Knetkun ee of
MWUKPOCKONOM BbITAAAT KaK MeLWKW, 3an0NHEHHbIE XUPO»,

XWMUYecKuidA cocTaB BOLOPOC/E 3aBUCUT OT  YCNOBUIA
BblpallMBaHus, W B MNepBYK o0yepelb OT KOMUYECTBEHHOIO
cofjepXaHusa asoTa B cpede. MeHAs 3To cofepXaHue, MOX-
HO nonyyaTb KneTkm c¢ 58% 6enka u 5% >xupa wan 8
6enka n 85% xxupa.

Xnopenna MOXeT HakannueaTb CclejytoliMe KONUYECTBa
XUPHBbIX Kucnot (B % ot maccbl): CHO — 6; CHm —3.
Ci6:o— 18; C161— 34; Cisso'—3; Cisii — 23 n Crol—13

HepocTtaTkamMnm BOAOPOCNEl KakK nunupoobpasoBaTeneit

ABNAOTCA Manas CKOPOCTb WX pOCTa W HaKOMJeHWe TOK-
CUYECKNX COEANHEHUA.

§ 2. BUOCUHTE3 NMnNnaoB MUKPOOPITAHN3MAMMN

OCHOBHbIe npouecchl 6MoCMHTE3a XWPHbIX KUCAOT WU Nn-
nAaoB 'y MUKPOOPraHmM3mMoB MNPOTEKAKT TEMU XE NYyTAMU,
YTO Ny paCTUTENbHbIX, U XXUBOTHbIX OPraHN3mMoOB.

MyTtn 6uocnHTE3a XWPHbIX KUCNOT 1 nnunnpos

B npouecce 6uocuMHTE3a AUNUAOB MUKPOOPraHM3Mamm
Ba)XXHbIM 3BEHOM SB/IAETCA CWUHTE3 U3 MPOAYKTOB OKWUChe-
HUA WUCTOYHMKA -Yrnepoja XWPHbIX KUCNOT, KOTOPble 3aTem
C MOMOUWbI 3(UPHbIX CBA3e BKAKYAKTCA B COCTaB /-
nnAaos.

MONHbBIA CWHTE3 HACbIWEHHbLIX XWUPHbIX KWCNOT C A/VH-
HOM Lenbl OCYLECTBAAETCA B pacTBOPUMON pakuum uu-
Tonnasmbel. CymmapHas peakuus CUHTEe3a XWPHbIX KUCNOT
npejcTaBnseT co60i KOHAEHcauuito OAHOW MONEeKynbl ale-
Tn-KoA n cemn Monekyn manoHun-KoA c obpasoBaHuem
OfHON MOJIeKYyNbl MasbMUTUHOBOW KWCNOTbl (BOCCTaHOB/e-
Hue ocyuiecTBnseTcsa 3a cyeT HAL P -H):

Auetun-KoA + 7 ManoHun-KoA + 14 HAL®-H++ 14H+-»
CH3 (CH2)14COOH + 7 C02+ 8KoA+ 14HALD+ + 6H2. |

EQMHCTBeHHass Moniekyna auetun-KoA B 3TOW peakuyuu
CNYXWUT «3aTpPaBKOM», WAW WHMLMATOPOM. PocCT uenu npu
CMHTE3e >XMUPHOW KWUCAOTbl Ha4YMHAeTCA C Kapb6OKCU/bHO
rpynnsl auetun-KoA u npoucxoguT nyTem MocnefoBarteb-
HOro fo6aBfieHNsA aueTUNbHbIX OCTaTKOB K Kap6OKCW/IbHO-
My KOHLY pacTywei uenu. Tpy 3TOM BaXHYK Ppofb WUr-
paeT 0co6blii 6enoK, Tak HasblBaeMblli aumnnepeHocslllos
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AMB).

3T0T 6eNoK fBAAETCA aKLUenTopoM,

Ha KOTOpbIl

‘cnefoBaTe/lbHO MEPEHOCATCS ABYXYrnepoAHble ¢parMeH-
Y (Cr), obpasys 3a cuyeT 3(PUPHbIX CBA3ENA KOMNNEKCh

1'3— CO — S — AMNb. [oHopom C2-hparMeHTOB $SBASA-
gxcH manoHun-KoA.
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Mpu nepeHoce ¢ nomowsblo AlMNB C2-¢pparmeHTa K yLi
nMmeroLleica Uenu YyraepofHbIX aTtomMoB  0CBObOOXAaeTcs
C02 n pereHepupyetcs cBo6oAHbIN AMB. B pe3ynbTat’
nepeHoca C2-hparmeHTa Ha KOHLe NPOAyKTa OKa3blBaeTcs
aueTunbHaa rpynna, Kotopas B XOfe MNochefyrowmux pead.
UMiA BOCCTaHaBnMBaeTCs, AeruagpupyeTca M CHOBa BOCCTa.
HaBnueaeTca. B wutore nonyvaetca kKomnnekc AlB c He-
HacblWeHHbIM auunbHbIM OCTaTKOM, cofepxawum asa ao.
NONMHUTENbHbLIX aTtoma yrnepoga. [anee peakuuu ¢ 4 no 7
MOBTOPAIOTCA M Uenb YAJIMHAETCA KaXAbl pa3 Ha 2 yrne-
pPOAHbLIX aroma.

CsobofHas kapbOKCUAbHAs rpynna Kaxgoro HOBOro oc-
TaTka ManoHun-KoA 3ameuiaeTcs Ha KapboKCcun pacTyLiel
uenun auetun-1\oA. ManoHun-KoA, HenocpeACTBEHHbIN npef.
lWEeCTBEHHUK MNanbMUTWMHOBOW KUCNOThI, 0b6pasyeTcs W3 Lu-
Tonnasmatuyeckoro auetnn-KoA n C02no peakyuu

COOH
CHS3 1
| Mn CH2
C-S-KoA +C02+AT®-------—-- *- + AQD + dH
I C-S-KoA
0 I
AueTul-Kpk

ManoHun- KoA

MpefWwecTBEHHUKOM LMTOMNNa3MaTuyeckoro auetun-KoA
ABNAETCA BHYTPUMUTOXOHAPUANbHBIN aueTun-KoA, KoTopbli
obpasyeTcs B pe3ynbTaTe OKUCAUTENbHOrO fekapbokcunm-
poBaHusA nupyBaTa U [3-OKUCNEHUS XWUPHbIX KUCNOT C A/WH-
HOW LenbHo.

MOHOHeHaChILWEHHbIE XUPHbIEe  KWUCNOTbl 06pasytTcs y
pasfMyHbIX 6aKTepuinl c NOMOLWbI OAHOrO0 U3 ABYX NyTeil:
aspo6bHoro (Mycobacterium sp., Corynebacterium, Micro-
coccus, Bacillus, rpubbl, npocTeliline, XMBOTHbIE) WU aHa-
apo6Horo  (Clostridium sp., Lactobacillus sp., E. coli,
Pseudomonas sp., GOTOCMHTe3npyrLwWwmne 6akTepuun, UMaHo-
6akTepumn). BTopoit nyTb BCTpeyaeTCcs KakK y aHa3poboB, Tak
ny aspobos.

A3po6HbIA NyTb 3aKfloYaeTcsd B fanbHelllein nepecTpoii-
K€ HaCbIWEHHbIX XWUPHbIX KUCAOT Mpu 06sA3aTeNbHOM Yyua'
CTUU Kucnopoga.

CVHTEe3 MOHOHEHACHILWEHHbIX XXWUPHbIX KUCNOT, Hanpumep
NanbMUTOONENHOBOM, MO aHaspobHOMY nyTM y Takmx muK'
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raHusmoB, Kak E. coli, HaumHaeTca C pJermgparayum
N KCWLEeKaHOBOW KMCNOTbl. 3aTeM K KapO6OKCUIbHOMY KOHLY
N HaCbIWEHHOro auunbHoro C/-npou3BofHOro fo6aBnsioT-
3 ABYXYrNIepoAHbIX efuHuLbl B Gopme ManoHun-KoA wu
oas'yetcd agup AMNB NanbMWTOONEMHOBON  KWUCAOTHI.
FMHTE3 TPUaLWNTANLEPUHOB (HEWTPanbHbIX XWUPOB) MpoOMUC-
O0gMT Ha OCHOBe [ABYX MpeALllecTBeHHWKOB: L-rauuepun-3-
Aocata U1 KOA — NpPOM3BOAHOIO XMWUPHOI KUcnoTol. L-Inu-
uepundochar obpasyetcsd M3 ABYX PasfiIMYHbIX UCTOYHWUKOB:
OWOKCHaLeToH(ockaTa, Nonyyalowerocs B pesynbTaTe pe-
akumuii AbIXaTenbHOro umknia

AnommnaueToHpoapaT +HAL-H +H -+~ -ruuepug-3-tpoapam <HA I+

N nNpu AEACTBUN TANLEPONTKMHASLI
AT® + MuuepnH-—-——*~1-rauuepun-3-cpoapat +A0P.

CO6CTBEHHO CUHTE3 TpUaLUATIMLEPUHOB OCYyLLeCcTBAAETCA
BHECKO/MbKO 3TanoB. Ha nepBoil cTagum NPoOMCXOAMUT auunu-
poBaHue CBOGOAHbIX TMAPOKCUMAbHBLIX FPynn rauuepodgocda-
Ta ABYMS Mofiekynamu KoA — Mpon3BOAHOrO XUPHOW Kuc-
NnoTbl — 1 o6pasoBaHne L-thochaTuaHo KMCnoTel. B aTol pe-
aKuMM y4yacTBYKT HacbllEHHble W HeHacbiweHHble C,6 n C[8
npounssogHble KoA. Ha BTopoii cTaguu oT dochaTugHON
KMCNOTbl OTWennseTcad HeopraHuwyeckuin ocdaTt n obpasy-
eTca guauunrauuepuH. Ha TpeTbeil cTagunm guauunrauue-
pVH auunupyeTtca ¢ obpa3oBaHWeEM TpuaLUATIULEPUHA:

2R-C-S-KOA HX—O—-—CR
7

CHDH | H
HCOH ——— *~ HC-O-C-R + 2KOA-SH —
| 0A -pon3BoaHoe i Il
CH20-PO3H2  >upHoii KUCNOTbI \ o
yuepodbocchaT H2CO0P03H2
L- docpaTugHaskicnoTa
H2C -0 —C—R R"-%-S-KOA HXO0—LC—K
r.
doapaTasa | . O 1 s
— e — » HC—O—C—R ------mmmmmmmmeeeee * HCO-C-R
o | 6
CH%)H HjCO-ﬁ—H"
0]
[OvaupnrnvuepuH TpuraumnrmuepuH
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dochaTtugHble KUCAOTbl MPUCYTCTBYIOT B K/eTKax B e
[OBbIX KONM4YecTBax, OAHAKO OHW ABAAKTCA BaXHbIMW nn?
MEXYTOUYHbIMU NpPOAYyKTamu, o6WMMU Ana GuocuHTe3a To»'
aunnNrnMuepuHoB un gocgornmuepnsos. B npouecce 6uocuii
Tesa Qocgornuuepupos L-thocpaTtmnpHaga kucnoTa, BCTyua
B obOpaTumylo peakuuw ¢ uutuauHtpudocpatom, npesp/
waeTca B uutuguHdochaTamauunriuLepuH, KoTopbId ciy
XWUT 00WMM npeaLecTBEHHUKOM Bcex hochornnuepuios
obpasytowuxcs no atomy nytu (1) (cm. c. 337).

Monekyna uutnguHgudocharguaynnrnuuepuHa (ee uB.
TUAMHAUGOChATHAA YacTb) CAYXMUT MepeHoCUYNKOM docda.
TUAHOW KucnoTel. B nocnegylolwmnx peakumsax, Kaxpas B
KOTOpbIX KaTanum3aupyetcs cneynipuyHbiM (EepMeHTOM, BA.
TUAMHMOHOGOCHAT BbiTeCHAeTCA U3 MOMEKY/abl OfHUM 1B
ABYX cnumpToB: MHo3uTom (5) wam rauyepodgochatom (6) —
c 06pa3oBaHWeEM COOTBETCTBEHHO (ocdaTuanAnHO3UTa WA
3-pochaTmannranuepon-1-gpocdara.

Mo gpyromy nytu (I1) uyepes AnMauMANTAMLEPUH peakLums-
Mu ¢ LLA® 3amelweHneM XOAuMHa, 3TaHONaMUHA W CepuHa
06pasyloTca COOTBETCTBEHHO (ochaTUANNXONUH, docda-
TUAWN3TaHONaMWUH U pochaTUunicepuH.

OcobeHHOCTM cocTaBa NUTaTeNbHON cpefbl U
YCNOBUA KyNbTUBUPOBAHUS MUKPOOPTaHWM3IMOB—
npoAyLEeHTOB NMMNNAO0B

CocTaB nuTaTenbHol cpedbl. WcTouyHMKamu yrnepoga u
3Heprun And MUKPOOPraHM3MOB — NPOAYLEHTOB NUNUAOB—
npyM HanpaBneHHOM KyNbTUBWPOBAHUMU c LENbI MOMYyYeHUs
MUKPOGHOro >Xupa MOryT ObiTb Yrneeofbl, KapOGOHOBble WU
XWUpPHble KWCNOTbI, YrNeBoAOpoAbl, cnupTbl. [lo3TomMy ans
MONYyYeHUs MUKPOGHBLIX NMUNUA0B UCMOMb3YeTCA TO Xe MNnTa-
TeNbHOE Chipbe, YTO W ANA NPOM3BOACTBA KOPMOBOro 6en-
Ka: TMApOoNM3aTbl PacTUTENbHbIX OTXOA0B, [APEBECUHbI, TOp-
(ha, OTXO0Abl MWULEBO MPOMBILWNEHHOCTWN, nociecnupToBas
f6apaa, MOMOYHAs CbIBOPOTKA, MPOAYKTbl HedhTenepepabaThl-
BalolWeld MNPOMbIWIEHHOCTN — M-NapauHbl W HedTAHbIE
ANCTUNNATHI.

Ocob6eHHO Nerko nunuaoo6pasytome MUKpoOoOpraHu3Mmbl
acCUMUNINPYIOT MOHOCaxapuabl — raKo3y, GpykTosy 1
MaHHO3Y, 3aTeM Au-, TPU- M NonuMcaxapuibl, LEHHOCTb KOTO-
pbIX MOHWXAeTCs C YBENWYEHWEM CTEMNEHU nonumepnsaywii-
OT LEHHOCTW WCTOYHMKA YTNepOAHOro MUTAHUS WU 3Hepruii
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BO MHOIFOM 3aBWUCSAT BbIX0[4 [APOXXEN, KOMMYECTBO M cocTaBs
CUHTE3UPYEMbIX NUNMAoB. WCTOUYHMK yrnepoga B CU/bHON
CTEMeHW BAUAET Ha 6MOCMHTE3 HEHACBIWEHHbIX KUPHbIX
KUcnoT: o6uwas HeHacblWEHHOCTL  AUNWAOB  MpPU  UC-
MoJIb30BaHUM MEHTO3HbIX CaxapoB M cnupTa MOBbIWIA-
eTcs.

VICTOYHMKMN yrnepoAa BNUSAKOT WM Ha npolecchl obpa3oBa-
HUS HeWTpanbHbIX NUNKUAOB. MpW MCNONb30BAHUM B KauyecT-
Be €4WHCTBEHHOr0 MCTOYHMKA yrnepoga cnuptoB (MaHHUT
UAn TAnuepuH) y Apox>keli Lipomyces starkeyi npouecchl
CUHTE3a CBOGOAHBLIX JKUPHbLIX KUCNOT W dochornuuepuibl
npeBannMpyloT Haj NPOLECCOM CUHTEe3a TPUaLUNrNULEPUHOB.
Han6onblinii yaenbHbIi Bec B TaKMxX Nunugax nagaeT Ha
[0/110 CBOBOAHBIX XUPHbIX KUCMOT.

Oco6oe BNWSAAHWE Ha 6GUMOCKMHTE3 MUKpPOOPraHM3Mamu fu-
NUAOB O0Ka3blBalT YrfiepoAcojepxallme COeiUHEHUS, KOTO-
pble caMy ABNAAKOTCA KOMMOHEHTaMu nunuaos. Mcnonb3oBa-
HMe B KayeCTBe MCTOYHWUKA Yrnepoga HEKOTOPbIX >KUPHbIX
KUCNOT Pe3Ko yBeNMUYMBAET COflepXaHWe UMEHHO 3TUX KUc-
NOT B MUKPOGHbLIX nunuaax. Hanpumep, BBeAeHWe B NuTa-
TENbHY CpeAy NUHOMEBOW KWCMOTbl MO3BO/SET YBEIUYUTH
ee cofepXaHue B APOXXeBblXx nunupax 6Gonee Yem B
12 pas3, nanbMUTUHOBON — Ha 48%, 0NeUMHOBON — Ha 46%
MU T. 4 OT0 00bACHAETCSA TEM, YTO MUKPOOPTaHU3Mbl UCMOMb-
3YHT XUPHbIE KUCNOTbl B KauyecTBe MPOAYKTOB CUHTe3a Nu-
nmaoB 6e3 npeaBapuUTeNbHOr0 UX KapOOKCUAMPOBAHUS, Mpwu
9TOM 3HEepreTUYeckue 3aTpaTbl Ha CUHTE3 NUMNULOB CBOAAT-
C K MUHUMYMY.

MpumeHeHMe B KayeCcTBe MCTOYHMKA yrnepoja Yyriaesojo-
poAoB BeAeT K 3HAYMTENIbHOMY U3MEHEHWUHD XXUPHOKUCIOTHO-
ro coctaBa NMNugoB. B 3ToM cnyyae CUHTE3MPYEMble XUp-
Hble KMCNOTbl KAETOK NNG0 UMEKT [ANMHY, PpaBHY [ANUHe
LUenn WCNonb30BaHHOTO ankaHa, /AM60 Ha UYETHOE YMUC/Io
YrNepoAHbIX aTOMOB 60/blue ANWHbI YrNepoAHOW Uenu Mo-
NeKynbl UCXOAHOro ankaHa. Mpu Mcnonb3oBaHWKU ANS Bbipa-
WMWBAHUA MWUKPOOPraHM3MOB Yr1eBOAOPOAOB C HEYETHbIM
YMUC/IOM YTNepoAHbIX aTOMOB B COCTaBe APOXXEBbIX NNMNKU-
OOB NosBNseTcs 60MbLIOE KOMMYECTBO JXKUPHbIX KUCAOT C
HeyeTHbIM YWC/IOM YrnepoAHbiXx atomoB. KonuuecTtBo KX
BO3pacTaeT C YyMeHbLWEHWEM [ANWHbI LENW WCMONb3yeMOro
ankaHa. Cpeau BbICWIMX XWPHbIX KNCNOT MUKPOOPraHU3MOB,
BblpallMBaeMblX Ha yrneeogopojax, npeo6nagatT nanbMu-
TUHOBAsA, CTeapuMHOBas, NWHONEeBas, NUHONeHOBas,
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MCTOYHUKM a30Ta He SIBASKOTCSA OCHOBOW AnsA 6MOCMHTe3sa
[JUNUAOB, & TOIbKO MPUHUMAKT y4acTue B KOHCTPYKTUBHOM
o6meHe KNETKMW, MO3TOMY UX BAMAHWE Ha BUOCUHTE3 NMNUA0B
HOCMT KOCBEHHbIi XapakKTep. IOTO CBf3aHO C HEOAMHAKOBOM
yCBaMBaeMoCTbi0 MWKPOOPraHM3MaMu pasiMyHbIX a30TcCo-
pepxauux COEANHEHUN.

Mpy ucCnonb30BaHUM  TPYAHOYCBaWBaeMbIX WCTOYHUKOB
a30oTa BO3pacTalT 3HepreTuyeckne NOTPeGHOCTM MUKPOOP-
raHusma, Ha KOTOpble pacxXOAyeTCs MOBbILWEHHOE KOMN4YecT-
BO MCTOYHMKA yrnepoga. [losTomy pans obecneyeHns Ha-
NpaBAeHHOr0 G6MOCMHTE3a AMMNWAOB MWKPOOPraHW3MaMu uc-
Monb3ylTCA  NIerKOACCMMUAMPYEeMble  UCTOYHWMKM a3oTa, K
umcay KOTOPbIX MOXHO OTHECTM HEKOTOpble OpraHuyeckue
coeflMHeHUs, 0COBEHHO acnaparMH M Mo4YeBUHY. Bbicokas
3(h(heKTUBHOCTb YCBOEHWNS MOYEBUHbI B Ka4yeCTBE UCTOYHMKA
asoTa cBfi3aHa C ee QU3MONOTMYECKON HEeNTPanbHOCTLIO.

CpaBHMBas BNWUSAHWE HEOPraHWYECKWX COefMHEHWI, a3oT-
HbIX M aMMOHWWAHLIX COMeil Ha CKOpOCTb HakonaeHus 6uo-
Maccbl, HEO6XOAMMO OTMETUTb, YTO 60Nee OKWUCAEHHbIA Wuc-
TOYHUK a30Ta CNoco6GCTBYeT nepepacnpefenieHuo dpakyui
NUNWAOB, BbI3biBas YBE/NIMYEHUE YPOBHSA TpUALUATANLEPU-
HOB M YacTUYHYH 3aMeHy C/-KUCNOTbl HACbIWEHHON Kuc-
NOTOW.

Ha CcWHTE3 AMNWAOB MMWKPOOPraHM3MaMu OKa3biBaeT
BAWAHWE COOTHOLWIEHWE Yyrfiepoja W a3oTa B NuTaTeNbHOW
cpefe, KOTOpoe onpefensetr HanpasieHue O6uoCUHTe3a |
CTOpoHy o6pa3oBaHus 6enka nu6o nunugos. CpABuUr 3atorc
COOTHOLUEHUS B CTOPOHY MOBbIWEHUA KOHLEHTpayuu asor;
BbI3bIBAET PE3K0Oe CHUXeHWe NUNuAoo6pa3oBaHuUs Y MUKPO
OpraHM3MoB, a HeAoCTaTOK a3oTa Mnpu  06ecnevyeHHOCT)
yrnesofamu BeAeT K MOHWMXEHWI0 BbiXO4a Cyxux BewecTs 1
K BbICOKOMY MPOLEHTHOMY cOAepXaHut xupa. W36bITO
asoTa Npu HepocCTaTKe YrneBOAOB BfeyeT 3a CO6OM NMOHMXKe
HME BbIXOJa CYXMX BELLeCTB MpU OLHOBPEMeHHOM (HO H(
3HAYUTENIbHOM) HAKOMAEHWU NUNULOB.

OnTMManbHOe And MaKCMMasbHOro nuMnuaoobpasoBaHu
COOTHOLLEHME a30THOFO W YrAepoAHOro NUTaHWUA 3aBUCUT C
MCNONb3yeMbIX MCTOYHWKOB yrfiepoja M as3oTa, a TakXe C
BMAa MUKpOOpraHu3moB. Hanpumep, Ha cpegax C r1HKo3e
M TAOKO30CoAepXawnmm NpoayKTaMyu ONTWManbHOe COOTH
Llenne N :C gnsa gpoxxeii Rh. gracilis coctaBnser 1:'
m 1:78, Ha cpefax C caxapo3oin — 1:60. Mpu Bbipawus
ynn Rh. gracilis Ha cpefge C KCUMN030M WM FAMLEPUHOM 3
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BO MHOrFOM 3aBUCAT BbIXOA APOXJXKEN, KOMMYECTBO M COCTaB:
CUHTE3UpPYeMbIX NuNuUAoB. WVICTOYHUK Yyrnepoja B CU/bHOMN
CTeNeHn BAUSET Ha OMOCUMHTE3 HEHAaCbIWEHHbIX XUPHbIX
Kucnot: obuias  HeHacblWeHHOCTb  AMAUAOB  MpWM  UC-
NMoMb30BAHUM TMEHTO3HbIX CaxapoB W cnupTa nNoBbllia-
eTca.

McTOYHUKKN yrnepoga BAUAKT WM Ha npoueccbl o6pasoBa-
HUA HeWTpanbHbIX AMNUAOB. MpWM MCNONb30BaHUU B KayecT-
Be E€JWHCTBEHHOr0 WMCTOYHWMKA yrnepoga cnupToB (MaHHUT
WA TANLEpPUH) y ApoXxikel Lipomyces starkeyi npoueccol
CuMHTEe3a CBOGOAHbLIX JKWPHbLIX KWUCNOT U octhornnuepusbl
npeBanuMpyloT Haj NPOLECCOM CUHTEe3a TpUauuarinuepuHoB.
Hanbonblimnii yaenbHblli BeC B TakuUX nunupax najaet Ha
LOMK0 CBOGOAHBIX XUPHbIX KWUCNOT.

Ocoboe BAUAHME Ha 6GMOCMHTE3 MUKpPOOpPraHusMamu nu-
NUAOB OKa3blBalT YyraepoAcojepxalime coefUHEHUA, KOTO-
pble caMy ABNAKTCA KOMMOHEHTaMW nMnuaos. cnonb3osa-
HMEe B KauyeCTBe MCTOYHMKA yrnepofa HEKOTOPbIX XUPHbIX
KUCNOT pe3Ko YyBeNMYMBaEeT COLepXXaHWe WUMEHHO 3TUX KWUC-
NOT B MWKPOOGHBLIX nunupgax. Hanpumep, BBeAeHWe B NuTa-
TEeNbHYI0 Cpefy NNHONEBOI KWUCAOTbl MO3BOASET YBENUYUTb
ee cofepxaHue B APOXOKeBbIX nunugax 6Gonee 4Yem B
12 pa3, NanbMUTUHOBON — Ha 48%, 0NenHOBO — Ha 46%
MT. A OT0 06bACHAETCA TEM, YTO MUKPOOPraHU3Mbl UCMOSb-
3YHOT XUPHbIE KUCNOTbl B KauyecTBe MPOAYKTOB CUHTe3a M-
nnpaos 6e3 npegBapuUTesbHOro MX KapboKCcuAMpoBaHus, npu
3TOM 3HepreTMyeckue 3aTpaTbl Ha CUHTE3 NMMNUAOB CBOAAT-
CA K MUHUMYMY.

MpuMeHeHWe B KauyeCcTBe MUCTOYHMKA yraepofa yrnesofo-
pofOB BeAEeT K 3HAYUTEbHOMY WM3MEHEHUI0 XXUPHOKUCIOTHO-
ro coctaBa NMNuAoB. B 3Tom cnydyae CUHTe3UpyeMble XUp-
Hble KUCNOTbl K/IETOK NMB0O MMeT ANWHY, paBHYO LAUHe
Luenn MUCNoNb30BAHHOINO ajskaHa, /M60 Ha YeTHOE YuUCNo
yriepogHblX atomMoB 60fblie A/MHbI YINEepPOAHOW Lenu Mo-
NeKynbl UCXOLHOrO ankaHa. MpW ucnonb3oBaHWUM ANS Bbipa-
WMBAHNA MUWUKPOOPraHW3MOB YrfeBOAOPOAOB C HEYEeTHbIM
YUC/IOM YrNepofHbIX aTOMOB B COCTaBe APOXXKEBbIX UMU-
[OB noasnsfetcs 60/blIOe KOAMYECTBO JKUPHbIX KUCNOT C
HEYeTHbIM 4YWUC/OM YrnepoAHblX atomoB. KoamyecTBo uX
BO3pacTaeT C YMeHbLIEHUEM AAWHbI LEenM UCNOAb3yemMoro
ankaHa. Cpefam BbICWUIMX XMWUPHbIX KNCIOT MUKPOOPraHU3moB,
BblpallMBaeMblX Ha Yyrnesojopofax, npeo6nafatT nansmu-
TUHOBasA, CTeapuHOBas, NMHONEBasA, NUHONeHOBas,
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VICTOYUHMKM a30Ta He ABAAKTCA OCHOBOW ANs 6GMOCUHTE3a
ANUAOB, a TONbKO MPUHMMAKOT yyacTue B KOHCTPYKTUBHOM
o6MeHe KNETKW, MO3ITOMY WX BAWAHWE Ha 6MOCUHTE3 NNNMAO0B
HOCMT KOCBEHHbIi XapakTep. 3TO CBS3aHO C HEOAWHAKOBOM
yCBanMBaemMoCTbl0 MMWUKPOOPraHM3MaMu pasfiMyHbIX a30TCco-
nepxauwux CoOeNHEHWIA.

Mpu wcnonb3oBaHWKM TPyLHOYCBamMBaeMblX WUCTOYHUKOB
a3oTa BO3pacTaldT 3HepreTuyeckme nOTPeBGHOCTM MUKPOOP-
raHuaMa, Ha KOTOpble pacxofyeTcs MOBbLILEHHOE KOMIMYECT-
BO UCTOYHMKa yrnepopa. lMoatomy Aans o6ecnevyeHUs Ha-
npaBfieHHOro 6uocuHTE3a NUNUAOB MUKPOOPraHuW3mMamum uc-
MONb3YKTCA NEerkoacCUMMUNUpPYeMble WUCTOYHUKKM a3oTa, K
Yyucny KOTOPbIX MOXHO OTHECTU HEKOTOpble OpraHuveckue
coefiHeHUsl, 0COBEHHO acnaparuH M MoO4YeBMHY. Bbicokas
3h(PeKTUBHOCTb YCBOEHWS MOYEBMHbLI B KayeCTBE MCTOYHMKA
asoTa cBfA3aHa C ee (PM3NONOrMYECKON HEeWTPaNbHOCTbIO.

CpaBHMBas BNWSAHWE HEOPraHUYeCKUX COeAUHEHWI, a30T-
HbIX U aMMOHWIHbIX COMEl Ha CKOpPOCTb HakKonaeHus 6uo-
maccbl, He06X0AMMO OTMeTUTb, 4YTO 60/iee OKWUCAEHHbIR uC-
TOYHUK a30Ta CNocob6CTBYeT nepepacnpefencHuio (pakuyuii
AUNWAO0B, BbI3blBAas YBENWYEHUE YPOBHA TpUALMUATAULEPU-
HOB M YaCcTUUYHYK 3ameHy CATr-KUCAOTbl HacCbIWeEeHHOW Kuc-
NOTOW.

Ha cuHTe3 nunugoB MWUKpoOpraHusmamy okasbiBaeT
BAWSHWE COOTHOLIEHME Yyraepofa M a3oTa B MUTaTeNbHOW
cpefe, KOTOpoe onpegensieT HanpaeieHuWe 6GMOCUHTE3a B
CTOpoHy o6pasoBaHus 6enka nubéo nunmugos. CABUT 3TOro
COOTHOLUEHUS B CTOPOHY MOBbIWEHWUA KOHLeHTpauumn asoTta
Bbl3biBaeT PE3KOE CHWXEHWEe NMNMA006pa3oBaHMa y MUKpPO-
OpraHu3mMoB, a HeAOCTAaTOK as3oTa nNpuM  06ecrnevyeHHOCTHU
yrnesofamMmu BefeT K MOHMXKEHUIO BbIXOfa CYXMX BELECTB U
K BbICOKOMY MPOLEHTHOMY COAEpPXaHU Xupa. W36bITOK
asoTa Npu HepocTaTKe YrneBoAo0B BfieyeT 3a coboli MoHMXKe-
HMWe BbIXOfa CYXUX BeWecTB MNpW OfHOBPEMEHHOM (HO He-
3HAYMTENbHOM) HaKOMAEeHUU NUNULOB.

OnTumManbHOoe ANA MaKCUMManbHOro nunugoobpasoBaHus
COOTHOLUEeHWEe a30THOr0 WM YrNepofHOro NMUTaHWs 3aBUCUT OT
MCNonb3yeMblX WUCTOYHWMKOB yrfepofa M as3oTa, a TakXe OT
BUAA MWKPOOPraHW3MoB. Hampumep, Ha cpejax C r/ll0K0O30A
M rNKo30coepXxawmnmn npogyKTamm onTUManbHOe COOTHO-
weHne N :C gna agpoxxeit Rh. gracilis cocTtaBnser 1:76
m 1:78, Ha cpepax c caxapos3oil — 1:60. MNMpu BbipalwmnBa-
Hum Rh. gracilis Ha cpege ¢ KCWI030W M FAULEPUHOM 3TO
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COOTHOWEHMe HaxoauTtca B npegenax 1:40-.50. Ucn ®
30BaHWe YrneBOOPOAOB B KauyecTBe WCTOYHMKA Yyrner?/b
Ana BblpawmBaHua apoxxkeli Candida Tpeb6yeT ycTtaHoB 3
HMS COOTHOLWEHWA a30Ta M yrnepoja B npejenax 1
OnTumanbHoe cooTHoweHne N :C TeM MeHble, 4yeM th>v
HOAOCTYMHee WCTOYHMK yraepoja ANd MUKpoOOpraHvsma

MOMMMO WMCTOYHWMKOB yrnepofa M a3oTa Ha POCT MUKM
OpraHnM3MoB 1 CKOpPOCTb MNpoueccoB nunuaoobpasoBaHu
onpefeneHHoe BNAHUE OKa3blBalOT WCTOYHWUKM MUHEPa/b
HOFO nNWTaHWs, a TakXe Ouonormyeckme GakTopbl, cpeav
KOTOpPbIX OCHOBHas po/ib OTBOAWUTCA BMTaMWUHaAM, MPOBUTaA-
MWHAM U UX NPOU3BOAHbIM.

N3 6e3a30TUCTbIX MWUHEPanbHbIX COMEW Ha PoOCT MMUKPO-
OpraHM3MOB W HakKoNjeHWe NUNWAOB Hambonee CUlbHOe
BNUAHME OKa3blBaldT (ockaTbl. YCTaHOBMEHO, 4YTO HOp-
MafbHOEe HaKoMneHWe NUMNUA0B BO3MOXHO TONbKO MpU Ha-
ANYMKN B cpefe onpefeneHHbIX J03 ycBamBaemoro docdopa.
HegoctaTtok qocdopa NpuBogUT K HEMOMNHOMY WCMNO/b30Ba-
HUIO UCTOYHMWKA yrnepoga cpefjbl, a ero M36bITOK U3MeHseT
HanmpaBfeHWe npouecca B CTOPOHY HAKOMAEHUS HeNUNUAHON
thpakumn. Takoe AeiAcTBue coneil dochopa 06bACHAETCA
yyactTuem ux B MeTabonuueckux npoueccax MUKPOBHON
KneTku. HepgocTtaTok ¢octopa B cpefe BAMAET Ha npouec-
Cbl, CBfi3aHHble C acCMMMUNsUMel yrneBoAaoB, C OAHOW CTO-
POHbI, U C CMHTE30M 6enka — C Apyroi. M36bITOYHOE CHab-
XeHue Qochopom BefeT K MNOBbIWEHHOMY CUHTe3y 6efka,
a HefjocTaToK ¢ocopa B cpefe ycunusaeT nunugoobpaso-
BaHMe. Takum o6pa3om, BAUAHWE Qochopa aHanoruyHo
feicTBuilo a3oTa. Ha cocTaB CMHTe3MpyeMmbiX AMNUAO0B oc-
(hop NpakTM4YeCcKW He OKa3blBaeT BAUAHMUA.

Bnnanne noHos Mg, K n Na cka3biBaeTcs Mnpexpae Bcero
Ha WHTEHCMBHOCTW MCNONb30BaHMWA uctounnkos YrNepoga, Ha
CKOpPOCTM pocTa APOX>KeW W, Kak CneACcTBUE, Ha KonuyecTse
CUHTe3upyemblX nunugos. CocTaB NUNUAOB He 3aBUCUT OT
cogepxaHusa noHos Mg, K n Na B cpege.

BONbWMHCTBO NMNMAo06pasylWmnx APOXXKEA camy 5B-
nalTCA npoToTpodamm, T.e. NpoAayLeHTaMU OTAeNbHbIX BU-
TaMWHOB, OHW MOTYT pa3BMBaTbCA Ha Cpefax, noutu He CO
pepXawmnx 3Tux coefumHeHuin. OpfHako BBefeHue B cPe
HEKOTOPbIX BUTAMWHOB MOXET OKa3blBaTb nonoxutenss
BINAHNE Ha NnunoreHe3 W COCTaB NUMNUAOB. Yctawosne >
4YTO OTCYTCTBME MNaHTOTEHOBOM Kucnotbl y
Rh. gracilis oTpuuaTensHo BAWAET HE TOJNIbKO Ha cuH
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P IX nunugoe, HO U Ha obpa3oBaHWe 3procTepuHa. Bnns-
06No aHTOTEHOBOW KWCMOTbl Ha 6GMOCMHTE3 NMNULOB APOX-
UM  cBfzaHO C TEM, YTO MAHTOTeUMH (MPOM3BOAHOE MaHTO-

OBOM KWCNOTH W LWUCTEMHA) BXOAUT B COCTaB KoA, KOTO-
Te\ yuacTByeT B CUHTE3E BbICUMX XWPHbIX KUCAOT W CTe-
Poi 0B YacTuyHo obecneynTb MNOTPEOHOCTb [POXIKEBbIX
P°eTok B MaHTOTEHOBOW KMUCNOTe MOXHO BBEAEHWEM B Cpe-
Kv R-anaHuHa, KOTOpbI ABAAETCA COCTaBHOW YacTbi NaH-
TOTEHOBON KWCNOThI.

Hanuuve B cpefle TMaMMHa Npu HefocTaTke napaaMuHO-
6eH30/HON KMcnoThl Bbl3blBART HapYLUEHWe CUHTe3a CepuHa
N meTnoHuHa. OTCYTCTBME 3TUX AMUHOKWCNOT BeAeT K Ha-
pyweHussM B CMHTe3e Qocdoranmuepuaos, 4YTO B CBOK O4e-
peab okasbiBaeT BAMAHWE Ha 06WMIA MeTabonusm NMNUAOB.

Ha npoueccbl, cBfi3aHHble C CUHTE30M Qochoranuepuios,
60MblUOe BAMUAHME OKa3blBaeT TakKXe WHO3UT — LecTuaToM-
HbliA CMWMPT, MPOM3BOAHOE LUKAOreKcaHa. YMeHblIeHWe Cco-
[epxaHus B cpefle WHO3WTA MNPUBOAUT K U3MEHEHUSM B
CTPYKTYpe KNETOYHON 060M104YKM (XPYMKOCTb), YTO CBA3AHO
C HapylweHusMun B MeTabonmMame NAUNULOB WU CHUXKEHUEM
OTHOCUTENIBHOTO cofiepXaHus Gochornnuepuios.

BnuaHue Ha pocT ¥ nunugoobpasoBaHWe MUKPOOPraHus-
MOB ApYrux BMTaMUHOB W POCTOBbIX BELWLECTB WM3YYEHO He-
pocTatouyHo. OJHAKO BBLIACHEHO, UYTO Ha pasfiMyHble opra-
HU3Mbl OHU [AeNCTBYIOT HEOAMHAKOBO, YTO CBA3aHO Npexje
BCEr0 CO CMOCOBHOCTbHD MUKPOOPraHW3MoB K WX CUH-
Tesy.

PaccmoTpeHHble akTopbl OKa3blBalOT B OCHOBHOM BAUA-
HWe Ha NINNoreHes MWKPOOPraHU3MOB, He SABNAIOLWMUXCA MUC-
TUHHbIMM Nunugoo6pasosatensamu (Saccharomyces, Candi-
da). Uto KacaeTcs ApOXx>Keil Lipomyces, TO OHU Mano HyX-
[aloTcA B LONOMHUTENbHbLIX (PakTopax pocTa.

Ycnosus KynbTUBUPOBaHWA. B mnpouecce BbipalwmBaHus
MWUKPOOPraHU3MoB, MPOAYLMPYIOLWMX AUNUabl, ANS OKWUce-
HUS KOMMOHEHTOB MNWTATeNbHOW Ccpefbl U BbICBOBOXAEHUSA
Heo6X0AMMOW AN 6MOCUHTE3a KJIeTKU 3HEeprum Heobxogum
KUCNOPOA, KOTOPbIA MrpaeT posb akuenTopa npu cBA3bIBa-
HUM YeTblpex nap aTOMOB BOAOPOAA, BLICBOGOXAAKLMXCA
Loy obpa3zoBaHUM MPOMEXYTOUYHbIX MNPOAYKTOB pacnaja
YrnesofoB (LUUKA TPUKapOOHOBBLIX KUCNOT) B npouecce Abl-
XaHus.

HenocpeACTBEHHOro B/IMAHMA  KWCNOpOfa Ha MNpouecchl

nnpoo6pa3oBaHMA TOYHO He ycTaHoBfneHo. [lpepnonara-



COOTHOLWEHNe HaxoguTca B npegenax 1:40-750. yuOn 4
30BaHWe yrnesojopoAOB B KayecTBe MCTOYHMKa \Tnen®/b
ANs BblpawmBaHua gpoxxeh Candida TpebyeT ycTaHOB a
HMWA COOTHOLWIeHWA as3oTa W yrnepojga B npegenax 1-at
OnTumanbHoe cooTHoweHne N :C TeM MeHblle, 4yeMm tdv

HOAOCTYNHee WUCTOYHUK yrnepoga ANf MUKpPOOpraHusma

MOMMMO WCTOYHUKOB yraepofa M asoTa Ha POCT MMKM
OpraHu3MoB ¥ CKOPOCTb NpPOLECCOB nunugoobpasoBaHu
onpefeneHHOe BAUAHWE OKa3blBalOT MCTOYHWKWA MUHepanb*
HOFO0 NMTaHWA, a TakXe 6uonormyeckme GakTopbl, cpeay
KOTOpbIX OCHOBHas poOnb OTBOAWUTCA BUTaMWHaM, MPOBUTA-
MWHaM U UX NPOU3BOAHBIM.

M3 6e3a30TUCTbIX MWHEepanbHbIX COMAEN Ha POCT MUKPO-
OpraHuM3MoB W HakonfeHuWe nUNUAOB Hambonee CUILHOE
BIUAHWE O0Ka3blBalT (ocaTbl. YCTaHOB/IEHO, 4TO HOp-
MafibHOe HaKoMmjeHue NUNUAOB BO3MOXHO TO/bKO MNpWU Ha-
AUYMKM B cpefe onpefdeneHHbIX A403 ycBauBaemoro (ocgopa.
HegocTaTok (octopa NpUBOAUT K HEMONIHOMY MCMO/b30Ba-
HUI0O UCTOYHMKA yrnepoga cpefbl, a ero M36bITOK WU3MeHseT
Hanpas/eHMe npouecca B CTOPOHY HaKOMNNEHWUS HENUMUAHON
thpakumn. Takoe pelicTBue coneil ¢ocgopa o0b6bACHSAETCA
yyacTueM KX B MeTaboNMyecKux mnpoueccax MUKPOGHOi
KneTkn. HepocTtaTok ¢ocdopa B cpefe BAMAET Ha npoLec-
Cbl, CBfI3aHHble C acCUMWUNALMEN YyrnesofoB, C OLHOW CTO-
POHbI, U C CMHTE30M 6enka — C ApYyroi. M36bITOYHOE CHab-
XeHue QochopomM BeAeT K MNOBbILIEHHOMY CUHTe3y 6efka,
a HepjocTaTok (ocdopa B cpede ycuausaeT nunmaoobpaso-
BaHuMe. Takum o6pasom, BAMAHWEe docdopa aHanorM4yHoO
feicTBMIO a30Ta. Ha cocTaB CMHTe3MpyeMmblX MNUMAOB (hoc-
(hop NpakTUYeCKW He OKa3blBaeT BAUAHUA.

Bnunaune noHos Mg, K n Na cKa3blBaeTCa Mpexge BCero
Ha MHTEHCMBHOCTU WUCNONb30BAaHUA uctounnkos YrNepoma, Ha
CKOpPOCTW pocTa LPOXXKENA WU, Kak cnefcTBUe, Ha KonnuecTse
CUHTe3upyemblX nunugos. CocTaB AMMNUAOB HE 3aBUCUT OT
coaepxxaHua noHos Mg, K n Na B cpege.

BonbWMHCTBO Nunuaoobpasyowmnx Apoxxkel camu sB-
nalTCcA npotoTpodamu, T.e. NPOAYLEHTAMU oTaeNbHbIX BU-
TaMWHOB, OHM MOryT pa3BMBATbCA Ha cpefax, noutu He C'
pepXxawmnx 3Tux coefumHeHuint. OpHako BBejeHue B CPe'
HEKOTOPbIX BUTAMWHOB MOXET O0Ka3blBaTb NOMOXMTENbH
BINSSHWE Ha /JMNOreHe3 W cOCTaB NWUMUAOB. Ycrawosne ®
4yTo OTCYTCTBME MaHTOTEHOBOM Kucnotbl Yy
Rh. gracilis oTpuuaTenbHO BAWSET He TONLKO Ha CUH "
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™ X MIMNNA0B, HO M Ha o6bpasoBaHue 3procTepHHa. Bnua-

NaHTOTEHOBOW KUCNOTbl Ha 6GMOCUHTE3 NUMUAOB APOXK-
HIC ‘cBs3zaHo C Te€M, YTO MaHTOTeMH (NPOM3BOAHOE MaHTO-
*a N KncnoTe M LUCTEMHA) BXOAWUT B COCTaB KoA, KOTO-
Tetb yyacTByeT B CWMHTE3€ BbICLUMX XUPHbIX KWUCAOT W CTe-
Poi 0B  YacTuyHOo obecneynTb MNOTPEOGHOCTb LPOXXKEBbIX
P° OK B MaHTOTEHOBOI KWCNOTe MOXHO BBeAEHWEM B cpe-
Kv 8-anaHnHa, KOTOPbIA SIBNAETCA COCTaBHOW YacTbi NaH-
TOTEHOBOW KWUC/OTHI.

Hanuuue B cpefle TMaMWHa Npu HepocTaTKe MapaaMUHO-
6eH30/HON KUCNOTbl Bbl3blBaeT HapylleHWe CUHTe3a CepuHa
N meTuoHuHa. OTCYTCTBME 3TUX aMWUHOKUCNOT BefeT K Ha-
pYLeHNUsM B CUHTe3e Qochoranuepmaos, 4YTO B CBOK O4e-
pedb OKa3biBaeT BAMAHWME Ha 06WWiA MeTabonM3M NUNUAOB.

Ha npouecchbl, cBA3aHHbIE C CMHTE30M ochornnuepuios,
60MblUOe BNUAHME OKa3blBaeT TakKXe WHO3UT — LecTMaToM-
Hbl CAMPT, MPOU3BOLHOE LMUKAOreKcaHa. YMeHblUeHue co-
fepXxaHus B cpede WHO3WTa MNPUBOAUT K U3MEHEHUAM B
CTPYKTYpe KNeTOYHON 060M104YKM (XPYMKOCTb), UYTO CBA3AHO
C HapyuweHusaMmu B meTabonmsmMe JfNNULOB WU CHUXEHUEM
OTHOCWUTE/IbHOTO cofepXaHusa qochornnuepruios.

BavaHne Ha pocT U nunupoo6paszoBaHMe MUKPOOPraHus-
MOB ApPYrUMX BUTaMWUHOB W POCTOBbLIX BELLECTB M3Y4YEHO He-
poctatoyHo. O[fHAKO BbIACHEHO, UYTO Ha pas3/iIMyHble opra-
HU3Mbl OHM [AeWCTBYHOT HEOAMHAKOBO, UYTO CBA3aHO npexpge
BCEr0 CO CMOCOOHOCTbHD MUKPOOPraHU3MOB K WX CUH-
Tesy.

PaccmoTpeHHble akTopbl OKa3blBaldOT B OCHOBHOM BUSA-
HWe Ha NMNOreHe3 MWKPOOPraHW3MOB, He ABASIOLWMXCA MUC-
TUHHbIMM nunupoobpasoBatensmu (Saccharomyces, Candi-
da). UTto KacaeTca ApOX>Xeil Lipomyces, TO OHW Mano Hyx-
[aloTcA B JOMONHUTENbHbLIX (haKTopax pocTa.

Ycnosus KynbTUBUPOBaHUA. B npouecce BbipalmBaHus
MUKPOOPraHM3mMOB, MNPOAyLUMpPYIOWNUX AUNUALI, ANA OKWUChe-
HUA KOMMOHEHTOB MWUTaTeNbHOW CpefAbl U BbICBOBOXAEHUS
Heobxogumol fAna 6mocuMHTE3a KNeTKU 3Heprum Heob6xogmm
KUCNOpOA, KOTOPbIA mMrpaeT pojb akuenTopa MNpu CBsA3bIBa-
HMM YeTbipex Nap aTOMOB BOAOPOAA, BbICBOGOXAAOLWMUXCA
PN o6pa3oBaHMM MNPOMEXYTOUYHbIX MNPOAYKTOB pacnaja
YrnesofoB (LUKA TPUKapOOHOBLIX KUCAOT) B npouecce Abl-
XaHus.

HenocpeAcTBEHHO™  BAMAHMA  KWUCNOpPOAa Ha nNpoLecchl

BUAooOpaszoBaHUAa TOYHO He ycTaHoBfneHo. [lpepgnonara-
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eTCcsA, YTO KMWCMopog, TOPMO3A NUNONUTUYECKOEe [encTBy
nunasbl, cNoco6CcTBYeT GMOCUHTE3Y NUNULOB.

Kpome TOro, B NpPUCYTCTBMM [OCTATOYHOrO KOAM4YeCcTBa
Kucnopoga B cpefie MUKPOOPraHW3Mbl MOFyT CMHTE3UpPOBaTb
AMNuAbl 3a cyeT aueratra M 3TUOBOrO CNMpTa, NPUCYTCTBY.
IoWmnx B cpefe. HepgocTaTok Kucnopoja npuBoaMT K obpa-
30BaHWI0 NUMNWLOB 3a CYET pPe3epBHbIX YrNeBOAOB KIETKU

BblpawnBaHne MWUKPOOPraHNW3MOB B a3pO6GHLIX W aHa-
3p06HbLIX YCNOBUAX OKa3blBaeT BAWUAHWE Ha COOTHOLIEHWe
NMUNUAHBIX (Gpakuuii. B aHa3poOHbIX YCNOBMAX 06pasyroTCcs
rnaBHbIM 06pa3oM MNpeALlecTBEHHUKU 3procTepuHa, B 4acT-
HOCTU CKBajieH, a MepeBOj MWKPOOPraHU3MOB B a3pobHble
YCNOBNA BbI3bIBAaET YCKOPEHHbI CUHTE3 CTEPUHOB U Xup-
HbIX KMCNOT.

M3MeHeHMe WHTEHCMBHOCTU a3pauuu cpefbl CKa3biBaeTCs
npexje BCEro Ha Takux Qpakumsx, Kak ochornnuepupbl,
CBO6GOAHbIE XXUPHbIE KNCMOTbI U TpUaLUArAnLepuabl. Jinnugs
MUKPOOPraHU3mMoB, BblpalleHHbIX NpuM ManoMm poctyne 02
cogepxaT noytm B 2 pasa 6onbwe ¢ochornnuepuaos, B
8 pa3 60blie CBOGOAHBLIX XUPHbIX KUCAOT U B 4 pa3a MeHb-
Wwe TPUALWUATNULEPUHOB, YEM JMNUAbI MUKPOOPraHU3MOB,
BblpalleHHbIX B YCMOBMAX ONTUMAaNbHOrO CHabGXeHUus ux
kncnopogom. Hepoctatok 02 BefeT K pPe3KOMY TOPMOXe-
HUID MPOLECCOB CUHTE3a TpUaLWATANLEPUHOB, K ob6pa3oBa-
HUKO  HETUMWYHBIX AN OpraHuM3aMa AMnugoB.  Beicokoe
OTHOCUTENbHOE cofepXXaHue ¢ocornuuepuaos npu Hego-
CTaTOYHOM CHabXeHUU KynbTypbl 02 cBA3aHO C (YHKLUO-
Ha/lbHBIMW CBOWCTBAaMM 3TWUX KOMMOHEHTOB, OTBETCTBEHHbIX
3a [blXaHue.

CofepXaHue HEHACbIWEHHbIX XUPHbIX KUCNOT B nunupax
MUKPOOPraHW3MOB B Mepuoj MakCMMaibHOTO WX o6pasoBsa-
HUS 3aBUCWUT OT CKOPOCTU pPacTBOPEHMA KUCOpOJa B cpege.
C uvHTeHCcUpMKauMeld aspauuyu cpefbl BO3pacTaeT cTeneHs
HEHACbILEeHHOCTN CUHTE3NPYEMbIX JUMNUAOB W yBenuMumBaeT-
Cl OTHOCUTENbHOE KOMMYECTBO BCEX TFPYMM HeHachileHHbIX
KMCNOT.

CKOpOCTb pocTa MWUKPOOPFraHW3MOB u nunupoobpasosa-
HWe 3aBUCAT OT BennYuHbl pH cpefbl (Tabn. 43). nsmene-
Hne pH B Ty wWnnM [pyryw CTOPOHY OT ONTUMAaNbLHOro Bre-
yeT 3a c060i 60NMbLIME M3MEHEHWUS B COCTABE w weswaun-
Te/lbHble —*B  KO/INYECTBE CYyMMapHbiX  nunugos. [pu
nccnefoBaHUU NUNUA006PA30BAHUA [POXXKEA Rhodotorula
glutinis 35 ycTtaHOBMeHO, 4YTO yBenuyeHune pH ot 2,5—3 [
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Ta6bnuua 43

S. roseus L. starkeyi
6romacca ””"”ﬂ%v " 6enok.% O4WOMacca, nunuAbI,T Ha
© Tha 100'r nokK,% ' Abl, 6enok, %

r/n caxapa r/n 100 r caxapa
1,3 0,7 20,0 1,8 1,2 21,2
7,3 6,4 20,0 12,2 17,0 20,6
10,3 10,8 20,0 13,9 17,2 21,9
11,5 12,0 22,5 14,3 15,0 22,9
12,5 12,8 21,2 13,2 14,2 19,4
11,5 13,3 22,5 10,9 12,5 18,1
7,0 8,5 10,0 18,7 8,8 21,9

8,0—8,5 He NpMBOAUT K 3aMeTHbIM W3MEHEHWAM KOAM4yecTBa
AUNUZOB B APOXXaX, B TO BpeMA KaK >KUPHOKWCIOTHbIN
cocTaB NMNMAOB nNepecTpamBaeTcs, Habnwpaetrca 3Hauu-
Te/lbHOE YBe/MYEeHUe J0NN NIMHONEBON KUCNOTbI. Y APOXOKeW
C guilliermondii n C. lipolytica n3MeHeHWe KMCNOTHOCTMW B
nHTepBane ot 2,5—3 o 6,0—7,0 npakTU4eckn He BAUAeT
Ha BbIxof4 6uomaccbl n nunupgos. OpfHako casur pH B wWwe-
NIOYHYKD CTOPOHY OT ONTUMYMa Bbl3blBAeT pe3Koe yBenuye-
HUe cogepXXaHusa ochornnuepnaHoi dpakumm, cBoOGOAHBIX
XWPHBbIX KUCNOT W CHWXEHWE COAEPXaHWUA Tpuayunrauue-
pvHoB. MMpu noHumxeHun pH c 6,0 go 3,0 noBbIWaeTcsa npo-
LIeHTHOe cofepXaHue MWUPUCTUHOBOW, NanbMUTUHOBOWA,
nasbMUTONENHOBON, CTeapMHOBOW, NIMHOMNEBOW W JIMHONEHO-
BOW KWUCNOT, & YMeHbLIaeTCqd — ONENHOBOIA.

CpefHee COOTHOLLIEHME MEXAY COofepXaHWeM HeHacblleH-
HbIX M HAaCbILWEHHbIX XUPHbIX KWUCNOT CHUXaeTcad oT 3,54
npu pH 6,0 go 2,74 npn pH 3,0, NONNHEHACHIWEHHbIX KUC-
NOT — noBbIWaeTca oT 26 fo 39%-

Ona 60oNbWMHCTBA MWUKPOOPraHM3MOB C TMOHUKEHUEM
TeMnepaTypbl HabnofaeTca TEHAEHLUNA K YCKOPEHUIO CUHTE-
3a NUNMAOB C NOBbLIWEHHONW CTeMeHbld HEHACbIWEeHHOCTH

Ta6bnuua 44

L.starkeyi Sporobolomyces roseus
Temnepartypa
Kyg;’msy”’gg nmnuAael 6nomacca, mnuabl 6rnomac-
rin ca, r/n
rin % r/n %
22 5,2 47,1 11,0 2,8 26,5 10,5
27 5,1 49,0 10,5 4,6 40,0 11,6
32 6,4 59,1 10,9 5,7 52,9 10,8



kucnoT. Mpun 3TOM ONTUMabHbIE TeMMepaTypbl pocTa U n-
nupoobpasoBaHua cosnagalT (Tabn. 44). TTOHWXKeHWe wn
MOBbIWEHNE TeMnepaTypbl NPUBOAUT K CHVDKEHUIO COfepXa.
Hua dochornnuepngHoii dpakuum ¢ OLHOBPEMEHHbIM YBe.
NNYeHnem cojepxaHua dpakuum  TpUaLUATAMLEPUHOB
ObLlee cogepxaHue NMNUAOB Mafno 3aBUCUT OT TemnepaTyp
pbl KynbTUBMPOBaHWUA. CUMTaeTcsi, YTO M3MEHeHWe Temnepa-
Typbl BblpaliMBaHUA OKa3biBaeT BAWSIHWE FNaBHbIM 06pa3oMm
Ha CKOpPOCTb poOCTa M HakKOM/eHuMe 6GUOMACCHI, B MeHbLUeN
CTEMEeHW BAMAA Ha MPOLEHTHOE COOTHOLWEHME /MNUAOB B
KneTke. Kak cnefcTBMe CHUXeHWUS Bbixoja 6Guomacchbl Ha-
6nrofaeTcs CHMXKeHUe 06Llero BbIXofa SUNUAOB Ha efuHU-
Ly MCNONb3yeMbIX peayLupyOLNX BelecTs.

COOTHOLWeEeHNe HaKanJMBaeMblX MWKPOOPraHU3MOM XXUp-
HbIX KUCMOT (HacblWeHHbIX W HEHACbIWEeHHbIX) MPSAMO 3aBU-
CWUT OT TemnepaTypbl BblpawnBaHua. M3MmeHeHneM Temnepa-
TYPHOrO peXumMa MOXHO pPeryampoBaTb >XWPHOKUCAOTHBbIN
cocTaB (octornMuepuaHoin ¢pakuum, cosgasas onTuManb-
Hble COOTHOLUIEHUS HaCbILEHHbIX U HEHACbIWEHHbIX KUCNOT
thocthonuNUAHbIX MemMb6paH.

M3BecTHO 60/blIOe B3aMMHOE BAUAHME TemnepaTypbl
KynbTUBUPOBaHMA U pH cpefbl: ecnM NOHWXKEHWe Temnepa-
Typbl KYNbTUBUPOBaHWUA BeAeT K YBeNMYeHUIO obuieii HeHa-
CbILIEHHOCTWU CUHTE3MPYeMblX NUAUAO0B, TO CHMXeHue pH
cpeAbl MOBbIWAET UX HacblLeHHOCTb. OKa3biBas OMNpefeneH-
HOe BO3A4elCTBME Ha (hepMeHTbl CMHTE3a NUNMAoB, 0ba 3Tu
(hakTopa NO3BONSAKT B M3BECTHOW CTenmeHW ynpasBnaTb 6uo-
CMHTETUMYECKUMM NpoueccaMy B MUKPOOHOW KheTke.

BHeKNeToUHblE NIMNUALI APOXIKe

Hapagy ¢ BHYTPUKNETOYHbIMW Y HEKOTOPbIX BUAOB APOX-
el 6blnn 06HApPYXeHbl W BHEK/IETOYHbIe NMNUAbI. Bosb-
LWUMHCTBO OpraHM3MoB, o6nafjatWnx CNOCOGHOCTbIO K Bbl-
LeNeHUD WUAN 3KCTpakKuuum nunupos, 6bII0 M30AMPOBAHO U3
dhunochepbl TPOMUYECKMUX pacTeHuin. Cpean APOXIXKeW, CUH-
TEe3UPYHLWMNX BHEKNETOYHbIE MTUNUAbI, UMEKTCA npeacTaBUTe-
nn pogos Hansenula, Sporobolomyces, Cryptococcus, To-
rulopsis, Candida n Rhodotorula.

ViccnefoBaHUsa cocTaBa BHEKMETOYHbIX NUNWAOB MOKasa-
NN, YTO MWKPOOPraHU3Mbl BbIfeNAOT COEAUHEHUS, KOTOpbIe
C TOUYKM 3PEHUA XUMMWYECKOW CTPYKTYpbl MOXHO nogpasje-
NNTb Ha 4 OCHOBHbIE TPYNMbl: COUHIONUNUAbI, NONMONOBLIE
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3pMpbl  XUPHLIX  KACAOT, CcOPOpPO3nUAbl  OKCUKUCAOT W
("22’KNCNOTbL.

CuHronunuabl. He6onblinMe KonuuyecTBa 3TUX COeAMHE-
H,4 (0cob6eHHO Lepebpo3naoB) 6biIM 0BGHApPYXeHbl BO BHYT-
PUKNETOYHbIX AUMWAAX, HO BO BHEKNETOYHbIX OHW 3aHUMa-
eT 3HauYuTenbHO 60MbWNIA yaeNnbHbIA Bec.

[MonnonoBsble agupbl XUPHbIX kucnoT. WccnegoBaHus
NoAnNofoBbIX 3()MPOB MNO3BOSMAN YCTAaHOBUTbH Hanuuume MeH-
Ta- U rekcacnupTtos, cocTtasnfrwmx o 20—30% oT macchl
nunugoB. XXMpPHbIe KWUCNOTbI 3()UMPOB NpefCcTaB/ieHbl YKCYyC-
HOW, MUPUCTUHOBOW, NManbMUTWHOBOWN W APYTMMU KUCNOTaMU.
O6HapyXXeHHas B COCTaBe 3K30/IMNUAOB YKCYCHas KMCOTa,
ABNSAOLW,AACA OCHOBHbIM NpefWecTBEHHUKOM B 6OMOCUMHTE3e
XUPHbIX KWUCMOT, MNO3BONSAET MPEeAnONOXUTb, UTO 3(PuUpb
MofiNOMOB 3KCTPaLeNNAPHbBIX NUNMA0B 06pas3yroTcs Ha
nepBbIX 3Tanax 6MOCUMHTE3a NUNUA0B APOXKXKEBON KIETKOM.

Cotopo3nabl OKCMKWUCAOT. OTU BellecTBa NPeACTaBAsAOT
coboii COeAUHEHNS, B KOTOPbIX TMAPOKCUMbHAS Tpynna Xup-
HbIX KWCNOT TNINKO3WAHO CcBfA3aHa C yrnesogom (codopo-
30T). CoefMHEHUA TakKoro Tuna o06pas3ylTcs pasinyHbIMU
apoxokamun. Cpeaun 3K30AMNUAOB O06HapyXeHbl 2 Tuna co-
(hopo3naoB: TBepAble, WuMewwWwne GQOPMY KpUCTannoBs, u
XugKue.

C2-kucnotbl. ITW BellecTBa MNpeacTaBnalT coboil aue-
TUANMPOBaHHbIE 3-TUAPOOKCU-U AUTUAPOOKCUKUPHbLIE KUCO-
Tbl. )KUPHOKUCNOTHBIV COCTAB BHEKNETOUYHbLIX TUMUAOB APOX-
Xell B OCHOBHOM He OT/IM4YaeTCA OT BHYTPUK/IETOUHbLIX, OfHa-
KO COOTHOLUEHME XXUPHbIX KUCOT B HUX PasfnMyHO. B 3K30MU-
nuaax 3HaYuTeNbHO 60MblUe AUHOMEBOA WM NWHOMNEHOBON W
MeHblle NafbMUTUHOBOMN, CTeapMHOBOM, ONIEMHOBON KWCAOT.
B sk3onunupax umeeTcs 3HauMTenbHOe KonmyecTtBo C22-0K-
CUKWUCNOT, 4YTO fABNSETCA MX CheunPuUyYecKoi 0COBEHHOCTHIO.

Ecnn cpaBHUTb (PPaKLMOHHLIA COCTaB NUNUAOB, TO MOX-
HO 3aMeTUTb OTCYTCTBME B 3K3onunuaax pakuuum TpuUrau-
uepngoB. B To xe Bpemsi okono 50% Bcex NUNUAOB Yy HUX
nagaet Ha gonw Qochonaunugos. Hanuuyo, Takum obpasom,
Peskoe pasnuuuve Mexgy oboumum Tunamm AUNUAOB, YTO
ABNAETCA CBUAETENLCTBOM WX Pa3fIMYHOTO MPOUCXOXKAEHUS.

BHekneTouHble nAuNMAabl 06pasyrTCAa  WUCKAKUYUTENbHO
MonofbiMi  LPOXOKEBbIMU KNeTKaMu. [AuHamuka wux 06-
pasoBaHUf UAeHTMYHA 06pa3oBaHWI0O  MHTpaLennNapHbIX
naunuaos. Tlocne MCNONb30BaHWS WCTOYHWKOB YrNepogHOro
nUTaHUs B Ccpefe KOJMYEeCTBO 3K30UMNMAOB MOCTEMEHHO
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YMEHbLWIAETCA, 4YTO ABNAETCA CBUAETENLCTBOM I'IOTpe6I'I€H’\
MX APOXO>KEBON KneTKon. Bce apox>ku, obnapgatouime cro
COOGHOCTLIO BblAENATbL Nnnnpabl, o6na,qa+0T N 3aMEeTHON BHe
KMeTOUYHON NMna3HON aKTUBHOCTbIO.

MprvumMHa © MecTo 6GMOCMHTE3a BHEKNETOUHbIX Nunuagos Ao Ba
CToAUlero BpPeMEHW OCTalTCA HEBbIACHEHHbLIMW. MOXHO npeanosioXknTb
UTO BHEKNeTOYHble NWNUAbI MepBOHaYanbHO 06pasylTca B KIeTKa*
APOXXKei, a 3aTeM BbifensioTcs B cpedy. [elicTBUTeNbHO, B BHYTPW.
KNEeTOYHbIX NMNUAAX HEKOTOpbIX WTaMMOB Apox>kei Rhodotorula ypgal
nocb O0GHApPYXWUTb OTAeNbHble OKCUKMUCNOTbI, 3TepuduumpoBaHHble C5 i
Cé6-nonnonamu, T. e. Te rpynnbl AMNUAOB, KOTOpble 06bIYHO MMEKTCH B
COCTaBe BHEK/ETOYHbIX /NMAWAOB. Hanuuve OfWHAKOBbLIX  MOMMOMOB
BO BHYTPWU- M BHEKNETOUYHbIX NUMNUAAX MOXET CBUAETE/NbCTBOBATb O TOM
4YTO OHM o6pasyloTcst B K/eTKax, a 3ateM 6e3 W3MeHeHUs CTPYKTYpbl Me-
pexogsaT B cpedy. OfHaKo B COCTaBe BHYTPUKIETOYHbLIX /UNUA0B HET
CTPYKTYPHbIX (OpM, 06HapPyXMBaAEMbIX BO BHEKMNETOYHbIX NUMNMAAX.

Ha KonM4yecTBO M COCTaB BbIAeNsieMblX B Cpedy NMNuaoB
onpefeneHHoe BAMAHWE OKa3blBalOT YCAO0BUA NUTaHUA U
KYNbTUBUPOBAHWS MUKPOOPraHuamoB. [lpu MCMNoNb30BaHUN
B KauyecTBe WMCTOYHMKa yrnepoga C5 u C6-nonnonoB Apox-
XM o06pa3ytoT B 3 pa3a 60/blie BHEKNETOYHbIX AWUMU-
OB, YeM Ha cpede C TAOKO30i. MopobHoe siBNeHWe 06b-
AcHAeTCA TeM, 4To npu accumunsaumm Cs n CO6-MoNMCNUpTOB
KNeTKa 3aTpaynMBaeT 3HAYUTE/NIbHO MeHblUe 3Heprum Ha 6mo-
CUHTE3 CheuMPUUHbIX 3K301MMUAOB, 4YeM MNPU MCMNONb30Ba-
HWW TNOKO3bl, KOTOpas B KOHEYHOM MTOre npesBpaliaeTcs B
Te Xe MOMNONGI.

CHMXXeHMe KOHLEHTpauuy a3oTa B cpefe BefAeT K WHTeH-
cumnKaumm npoueccoB BblifieNeHUS NUNUAOB, NpuU 3TOM oOn-
pefeneHHOe 3HayeHWe MMeeT M caMa nNpupoaa MCTOYHMKA
asoTa. lMoBblWeHNe CTeMeHW aspauuu cpegbl cnocobeTByeT
NOBbLILEHNID B Cpefle KonuyecTBa 3K30/UMMWAO0B.

CneyndpunuHbIM SIBNSeTCS BO3AEWCTBME HA [APOXKXKMW, Bbl-
penawwWwmne nMNUAbl, TakuMX (HaKTOPOB, KaK TemnepaTypa
KynbTusupoBaHusa u pH cpeabl. CHUXEHUE TemnepaTypbl
Cnoco6CcTBYeT TOMY, UTO APOXXKMW MOCTEMEHHO TepsalT Cno-
COBHOCTb K 3KCKpeuuu NUnuA0B, HO 3aTO HAYMHAKT Bblge-
NATb 3HAUYUTENbHble KONMYECTBA BHEK/ETOYHbIX nonucaxa-
puaoB. AHanOrMYyHO [eACTBYeT UM CHMXKEHWe aKTUBHOW Kuc-
NOTHOCTM cpeabl. Mofo6Hoe $SBNEeHWe CBUAETENLCTBYET O
60NbLWON B3aMMOCBA3M MPOLECCOB OWOCKMHTE3a BHEKNeTOou-
HbIX NWMNUAOB W NONAMWCaxapuioB, KOTOopble 06pasytTcs U3
OAHMX N TexX Xe NnpefllecTBEHHNKOB.

CpaBHUTENbHO HeAaBHO OGHapy>XeHHOe fBMEHMEe 3JKCKpe-
UMM NUNWA0B HEKOTOPbIMM BUAAMW APOXIXKEN MMeeT 60/b-
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AN

toe 3HauYeHWe NS Pa3BUTUS MUKPOBMONOTMYECKOrO Croco-
6a Nony4YeHWs NUNUALOB, TaK KaK Bbl4eNeHWe BHEKNETOUYHbIX
WTuaoB M3 cpedbl He NpeAcTaBAseT TPYAHOCTEA U, Kpo-
Me TOro, caM npolecc MONYYeHUs Takux nunuaos Gonee
9KOHOMMYEH.

u3. AMMAPATYPHO-TEXHO/IOTUYECKAS cxema
MONYYEHNA MUKPOBHbLIX TIMNNAO0B

Ha pwuc. 104 npepcrtaBneHa TexHONOruv4yeckasd cxema no-
nydyeHns MWUKPOOHBIX NUMNMAOB, BKAKUaKLWas MOATOTOBU-
TenbHOe U 3KCTPAKLMOHHOE OTAEeNeHus.

B noarotoBMTeNbHOM OTAeNeHUM CYyxOW npenapaTt Kne-
TOUHOi GUOMAcCChl MOCNe pacnblANTENbHON CYLWUAKA NOCTY-
naeT B MpUeMHbIA 6GyHKep 2, O0TKyfa 4vepe3 Becbl 1 U KOH-
Beilep 13 3neBaTopoM-HOpMen 3 nepegaetTcs B KOHAMLMOHEP
5 ons yBnaxHeHus. BnaxHas 6uomacca npojaBnvBaeTcs
uepe3 (huNbepbl rpaHynsTopa 6 u KoHBeliepom 9 mepepaeTcs
Ha BanblUbl. Ha Banbuax rpaHyfbl M3MenbyawTcs A0 Onpe-
LeNeHHbIX pa3MepoB W ganee 3nesatopom 11 nopatTcs Ha
cywunnky 12. BbICyLIeHHblE YaCTULbI BGMOMAcChl 31eBaTOPOM
15 yepe3 cuTo 7 ANS OTAeNeHUA TOHKON pakuum mogaroTcs
Ha 3/71eBaTOp 3KCTpaKTopa M OTTyfja yepe3 KoHBeliep 17 — B
3KcTpakTop 18.

JKCTpakKuMoHHOE oOTAeneHne BKAYaeT o06opyaoBaHue
4N NpoBefeHns COGCTBEHHO Mpouecca 3KCTPaKLuMM U Bbige-
NeHWst NMNWAOB M3 6uMoMacchl, Npu 3TOM MapanfenbHO Mo-
nayvarTca 2 npofgykTa: 06e3XupeHHas MUKpobHas 6uMo-
mMacca (06e3XXUpeHHbIli 6eNKOBbIA Npenapat) U MUKPOOHbIA
Xup. B akcTpakTopax pasfiInyHbiX KOHCTPYKUWIA nop AeicT-
BMEM pacTBOpPUTENiel MPOUCXOAWT BbiAeNeHUEe NUMNUA0B U3
KneToyHon 6uomacchl. O6e3xunpeHHas 6uomacca uyepes
pa3rpy3ouyHyl0 MellasKy 3KCTpaKTopa M KOHBeliep mocTyna-
eT B 4eCONbBEHTOP 23, B KOTOPLI/i MO BCel BbiCOTe mofaeTcs
ocTpblii map. Mof feicTBMEM Mapa W BbICOKOW TemnepaTty-
pbl NPOUCXOAWUT yfaneHue U3 6GMoMaccbl OCTAaTKOB pacTBO-
puTens, napbl KOTOPOro ynaBiuBaKTCS U cobupaloTcs B na-
poBom cKpy66epe 26. OcBob6OXAeHHas OT pacTBOPWUTeNs K
YacTMYHO MojcylweHHas 6uomacca TPaHCMOPTEPOM pa3rpys-
K/ AeCOonbBeHTOpa MepefaeTcsi Ha rpaHynsuuioo u (acoBKy.

KoHueHTpupoBaHHas Mwucuenna (pactBop 6uoxupa B
PacTBOpUTeNne) M3 3KcTpakTopa MocTynaeT B COOpPHUK 29,
°TKyga HacocoMm 30 4yepe3 nopgorpesatefnb Mucuennbl 32 —
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MoaroToB/TE/HOE OTAEMEHVE

JKCTPAKUNOHHOE 0T AeneHue

Bnos. 50
30 17.28
M S
noAzeMHoe XpeHALLE
(2uLr)

Puc. 104. TexHonorunyeckass cxema BblfeNeHNA MUKPOOHbIX >XUPOB:
L —geekl; ?—ByHKER: 3—=MWRWATERE: 4_ CBOPHUK-BYHKep; 5 — KOHAULMOHED;

6—rpaHynﬂT0p, 7 —cuTO; 8 — nNUTaTeNbHbIA  Xeno Ba/bLOB; 9 — KOHBeilep;
10 — Banblbl; 11—3neBaT0p 12 — cywnnka; 13 — KoHBeliep; 14 —aneBaTop; 15—
aneBaTop 3KCTpakTopa; 16 — BEHTWUNATOP 3/1€BaTopa; 17—KOHBe|/|ep 3KCTpaKTopa;
18 — pOTaUMOHHBI 3KCTPaKTOP; 19— NpeAoXpaHWTeNbHbIW KnanaH; 20 — pasrpy-
304Has Mellanka JKcTpakTopa; 21 —3seBaTop pasrpy3ku 3KCTPaKTopa; 22 — KOH-
Beiiep nopgauu ,qpo»okem B /IeCO/IbBEHTOP; 23 — [1eCONbBEHTOP; 24 — MpeaoxpaHun- '
TeNbHbIA KnanaH; 25— TPaHCMOPTep pasrpys3ku [AeconbBEHTOpa; 26 — NapoBoii
cKpyb66ep; 27—Hacoc MUCLEN/bl;, 28 — LINPKY/IALUNOHHbLIA Hacoc, 29 — CO0PHNK
KOHLIEHTPUPOBaHHOW Mucuennbl; 30 — HacoC A58 M0Jaynm KOHLEHTPUPOBaHHOW Mu-
Cuennbl; 31 — BEHTUNATOP 04YMCTKM; 32 —nojorpesatesib MUCLENbl; 33 — MN/eHoY-
Hblli McnapuTenb; 34 — KOJIOHHA OKOHYaTeNbHOW AUCTUANALUN; 35 —Hacoc ans
nogaun 6uoxmpa Ha cknag; 36 — KOHAEHCATOP KOMOHHbI OKOHYaTeNbHOW ANCTUAN*E
uny; 37 — BbICOKOBAKYYMHbI 9XEKTop; 38 —Hacoc_ Ans 0oT60pa KOHAeHcaTa;
39 — BaKyyMHbI/i KOHAEHCATOp; 40 — HWM3KOBAKYYMHbI 3XeKTop; 41 —Hacoc oT-
6opa KOHAeHcaTa; 42 — HacoC MWUTaHUA KOMOHHbI MapoBOr0 KOHTaKTa; 43 — KOMOH-
Ha NapoBOro KOHTaKTa; 44 —HacoCc oTb6opa KOHfeHcaTa; 45—aTM00qJepr|M KOH-
fieHcarop, 46—cpnopEHTVIHa 47 — Hacoc ANA BO3BpaTa OTCTOMHOW BOAbI BO (ho-
pPeHTUHY; 48 — noforpesatenb pPacTBOPUTENsA; 49 — KOJIOHHA OTFOHKW pacTBOpUTENd
13 CTOYHbIX BOA; 50 — BbIXOAHOW KOHAeHcaTop; 51 — abcopbep; 52 — perexepartop!
53 —nogorpesaTtenb; 54 — X0NOAUNbHUK; 55 —HaAcoC HacblWleHHOro Macna, 56—

n%%ugoyfaac%o%%rp&e;ﬁmpOBaHHoro macna; 57 — BeHTUNATOp; 58 — HOABEMW ;0&-.

OUCTUNNALMIO ANA OTAeneHus 6Moxmpa OT pacTBopuTe-
A Cuctema AUCTUANAUUKU OBbIYHO BKAKOYaeT 2—3 KOJMOH-
Hbl mepBas KOMOHHA — NAEHOYHbIA mcnaputens 33, BTOpas
-0/I0HHa — KO/IOHHA  OKOH4YaTeNbHOW  gucTuanauum 34,
nas Nydwero oTAeneHUs pacTBopuTens oT 6uMoxupa B cny-
"ae HeoOXOAMMOCTW YCTaHaBNWBAETCA [OMOMHUTENbHO eLle
OfHa KONMOHHa. OTAEeNeHHbIli Ha CTagMax MCNapeHus u guc-
TUANAUMKM, a TakXe CcobpaHHbI nocne [econbBeHTOpa
pacTBOpuUTENb MPOXOAUT CUCTEMY OUUCTKU WU peKTUduKauuu
M NOCTynaeT B MOA3EMHOe XpaHwWnuuie LA MOBTOPHOr0 WUC-
MoNb30BaHWA.

rnasa 2. TEXHOJIOTMYECKNME OCOBEHHOCTN
KYJIbTUBNWPOBAHNA MNKPOOPITAHMN3MOB —
NMPOAYUEHTOB NmMnnmnaoB — HA OTAE/IbHbLIX
MCTOUHNKAX CblPbA

B HacTosulee Bpems B Halwei cTpaHe Hambonee otpabo-
TaHbl TEXHO/IOTUYECKME CXEMbl MOMYYEHUS MUKPOOBHbLIX NK-
nUaoB Npu BbipawMBaHUM APOXOKEN Ha rupgponmsarax Bep-
X0BOro Topa U yrnesojopogax Hedtu. [Mo3TomMy KpaTko
0CTaHOBUMCS HAa OCOOGEHHOCTAX KYyNbTUBMPOBAHUA MUKPOOP-
raHM3MoB Ha 3TWUX BMAax Cblpbsi, UX COCTaBe W CBOMCTBax.

§1 KYNbTUBNPOBAHWE MNKPOOPITAHM3MOB HA
T’MAOPONN3ATAX TOP®A

Mpouecc BblpaWMBaHMA MWKPOOPraHM3MOB — MPOAYLEH-
TOB NMMNWAOB — Ha rMApoamsaTax BepxoBOro topta Masoin
CTeMeHN Pas3noXeHusa COCTOUT U3 CleAylWwux onepauuii:
nonyyvyeHus rugponusata Topda, OTAYBKM Gypdhypona u
HeliTpanu3auun rugponusata go pH 55— 6,0, BBeageHuUs
B rMApoOn3aT MWUHEPanbHbIX WCTOYHWKOB MNUTaHWUA, Bblpa-
WMBaHUA APOXOKEN — MpPOAYyUEHTOB AMNUAOB, OTAENeHUN
6uomaccbl M 3KCTpakLUMW M3 Hee NMNUAOB. Takum ob6bpasom,
BeCb 3TOT MPOLECC aHanormuyeH npoueccy nonydvyeHms 6en-
KOBbIX MNpenapaToB, 3a WCKIOYEHUEM  LOMONHUTENbHBIX
onepauuit, CBA3aHHbIX C U3BNEYEHNEM NUMULOB.

CucTtema pacTBopuTenel, NpUMeHseMblX AAA 3TON Luenu,
aHanormyHa TEM, KOTOpble WCMNOMb3YHTCA B Mac/i0-Xupo-
BO npomblwneHHocTM. OcTaBwafca Mocfie 3KCTpakuuu
6uomacca WCMONb3YETCA HAa KOPM CEeNbCKOXO3AWCTBEHHbIM
JXNBOTHbIM,
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B KkauyecTBe nNpojyLeHTOB NUNUAOB MpU BblpaliuBaHUN
MWKPOOPraHMW3mMoB Ha TUAPOMU3HLIX cpefax MOryT 6biTb
MCMONb30BaHbl APOXXWU popoB Lipomyces u Cryptococcus
(Lipomyces lipoferus, Cr. terricolus), a TakXxe ApoXxwu
poga Candida (C. humicola, C. tropicalis). Cogep>xaHue
nMNnagoB B  KynbTypax poga Candida, BbipalWeHHbIX Ha
rmgponmnsatax Topa, Konebnetrca B npegenax 29,4 —

39,2% K Cyxum BellecTBam,
Ha ruaponusaTtax [ApeBecu-
Hbl—22,4—31,1%- KynbTy,
pa gpoxokei L. lipoferus Ha
rmgponusatax Topda pdaet
38—39% nNMNUEOB K Cyxum
BellecTBaM, Ha rmaponmsarax
LpeBecnHbl—39—40%, Ha
CMeLWaHHbIX cyb6cTpatax —
fo 50,7%.

Mepnoa MakCMManbHOro 06-
pasoBaHuWs NUNUAOB y APOX-
e  coBnajgaeT C  MWHW-
MafbHbIM HakonieHnem 6umo-
maccbl (puc. 105). Wccnepo-

Puc. 105. HakonneHue cOOTBET- BaHWA B3aNMOCBASM  yAE/b-

CTBeHHO 6uomaccbl (1, 2) u nu- HOWi ckopocTK pocTa W o6pa-
nugoB (3,4) B npouecce Kysb- 30BaHuns BHYTPUKNETOYHbIX

TUBNPOBaHWUA Apoxkeid Cr. ter-  nunMAoB nokasanu, 4To B Ne-
ricolus 20 n L. lipoferus 199 (M) puUoA ajantaunu v asbl 10-
Ha rungponmusatax Topda.
rapupmuyeckoro pocrta co-
jepXaHue NUNULOB B KeT-
Kax [LPOX)>Kel CHWXaeTcsd U NMPOUCXOAUT TMPEUMYLLECTBEH-
Hblli CMHTE3 COeAMHEHWIA HENWMUAHON NpupoAabl. 3HAYMTEND-
HOe yBeNIMYeHWe KonuuyecTBa /NUNUAOB HabnjaeTcsd B KOH-
Le 3KCMOHeHUManbHoW (asbl pasButusa. B aTOT nepmog npo-
MCXOAUT nepepacnpefeneHne XUPHOKUCNOTHOIO cocTaBa n-
nupoB. B norapudmuueckoil ¢ase pocTa yMeHbluaeTCH KO-
NMYECTBO ManbMUTWUHOBOW W NIMHOMNEBOW KUCNOT U yBEIUYM-
BaeTca — 0fienHoBOM. C yMeHblUeHWeM YAeNbHOW ckopocTu
pocTa aKTUBUPYETCH CUHTE3 JIMHOMEBOW KWUCNOTbl M Npo-
MCXOAUT [fafbHelillee YMeHbLWEHUE COLEPXaHUA nanbmu-
TUHOBOWN (Tabn. 45).
HeHacblWeHHble >XUPHble KUCNOTbl B LPOXXEBOM Xupe
cocTtaBnsawT 60nee 60%, U3 HUX NOMMHEHACbIWEHHble—2-"|
6% OoT 06LWero KoaMyecTBa HeHacblWEHHbIX KNCNOT.
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Ta6nuuya 45
Cofiep>XaHue XUpHbIX Kucnot, %

. i

Nar-®aza 0,8 26,0 2,8 Cneai Cnegsl 101 56,2 4.1 63,1
SKcnoHeHManb- ?ﬂf’ 23,75 2,0 0,58 0,68 8,60 62,4 2.1 67,18

Panhss craumo- 11 21,2 2,17 124 0,67 9,50 58,77 5,06 66,67

HapHas

thasa pocTa

Mpn wncnonb3oBaHWM B KayecTBe cyb6cTpaToB AN Bbipa-
WMBaHMA NMNMA006pasyloWnUX APOXOKEN  TUAPOAU3HBIX
cpes 6onblioe 3HaYeHWe MMeeT MOArOTOBKa ruaposnmsaTa.
WccnefoBaHme pas3NuyHbIX CNOCOBOB HelTpanusauum rug-
ponu3atoB (ABYXCTymeH4yaTas HeliTpanu3auusa, HenTpanu-
3alMa  WM3BECTKOBbIM MOAOKOM U 25%-HbIM pacTBOpPOM
aMmmaka) Mokasano 3aBMCUMOCTb CKOPOCTM CUHTe3a INNu-
[oB 0T crnocoba HelTpanusaymm U CBA3AHHOIO C HUM COOTHO-
WeHWa yrnepoga M a3oTa B cpefe. Tak, Npu COOTHOLWEHWUNU
N:C, paBHOM 1:6, B KneTKax MUKpoOOpraHumsma Hakan-
nueaetca fo 31,1% 6enka, cofep)xaHwe nNUNUA0OB COCTaB-
naet 21,7%- Mpu n3ameHeHun cooTHoweHus N :C pgo 1:40
NPoOMCXOAUT nepepacnpegeneHne HanpasfeHUn OGUOCUHTE-
3a, B 3TOM cny4dae obpasyetca go 35,7% nunugos W TONb-
Ko 15,0% 6enka. Takum o6pa3om, Haubonee 3pdpeKTUB-
HbIM cnocobom HelTpanu3auum B [JaHHOM Clyvyae SBAfA-
eTcs ABYXCTyneH4yaTasa HeWTpanusauma, BKAYaklias Ha
nepBoii CcTaguMu HeWTpanM3auuito U3BECTKOBbIM MOJIOKOM
(o pH 4,0), Ha BTOpOlW cTagunm — 25%-HbIM pacTBOPOM
ammmnaka (go pH 6,0). OKOHOMMYeCKUIA KO3I(PUUUEHT B
3TUX ycnoBuax cocTaBnseTr 60,6%, »umpoBoin— 15,6%.

Aspauusa HeliTpanusaTa cnoco6CTBYeT YyAaneHWO Npume-
cell BEeLWECTB JINTHO-TYMUHOBOTO KOMMeKca, MPUBOAUT K
MOBbILIEHNIO ero Ao6poKa4yecTBEHHOCTH.

McxonHas KOHUEeHTpauus yrnesofos B cyb6bcTpaTe Ma-
Nno BAUSAET Ha CUHTe3 6uomaccbl M aunupoobpasoBaHue
[poxokel, 0A4HaKO C MOBLILWEHWEM MX HayanbHOW KOHLEHT-
paumu B cpefe 3HauyMTeNbHO Y[AJIMHAETCA Mepuoj pocTa
KynbTyp W cABuUraetcs MakCMMyM 6MOCUHTe3a JIMNUAOB.
[na nosbllWeHUA 3KOHOMWYECKOW 3(NPEKTUBHOCTU MUCMONb-
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30BaHUA cybcTpaToB pekomeHpyeTcs pasbaBneHue ruap0
nnsaTtoB fo cogepxaHua PB 10— 2,0%. Bbixog 6uomac-
Cbl B 3TOM cny4yae cocTtaBnsder 50 — 60% OT wcnonwayp:
MbIX PB. n

MpumeHeHne pa3baBneHHbIX TUAPONN3ATOB OKa3biBaeT
BIMAHME Ha COCTAaB XWPHbIX KWUCAOT. Tak, y APOXXel L
lipoferus B 3TUX YyCNOBMAX cOfepXaHWe HeHaCbIWEeHHbIX
XXUPHbIX KUCMOT noBblwaeTcs 4o 70% u 6onee (Tabn. 46)

Tabnuuya 46

CofiepXaHue XUPHbIX Kucnot, %

KoHueHTpauus
PB, % C160 c161 c170 c¢171 c180 ¢c181 c182 s3gg
1,0 20,01 0,83 1,95 2,78 2,92 6567 5,84 7520
2,0 15,70 0,78 3,05 2,18 9,16 64,74 4,36 72,07
3,0 29,48 1,98 1,42 — 1,49 64,49 1,13 67,61
4,0 22,85 0,37 2,58 1,23 10,3 59,97 3,70 64,25
M3 1 T abconoTHO cyxoro Topda npu ruaponuse ero

CEPHOM KWUCNOTOM MOXHO nonyuntb 50 — 70 KIr gpoXxiKe-
BOrO Xupa cnegyrouwero coctasa (%):

dochornmuepnabl 5,0—6,6
CTepuHbI 4,8—6,0
MOHO- N AnauunrnnuepuHsbl 7,0—10,0
CBO6OAHBbIE XXUPHbIE KWUCAOTbI 2,3—9,6
TpuaunnranuepuHbl 70,7—75,1
CTepuHoBble 3hMpbl U BOCKMU 1,7—2,1

Kpome rugponusatos Topdha ANA KYNbTUBUPOBAHUA NU-
nMAoo6pasyloWmnx ApOXOKEN MOXHO MCNOAb30BaTb Apyrue
rMaponusHble cpedbl. MpoayueHTamMuM AUNUAOB B 3TOM CAy-
yae SABNAKOTCA Te Xe [Apox>u Lipomyces, Sporobolomy-
ces, Criptococcus v gp., KOTOpble MCNONb3YTCA ANA Kyfb-
TUBMPOBAHUA Ha cpefax, rae WCTOYHWKOM Yyrnepoja sBns-
I0TCA caxapa W opraHMyeckune KUcnoThbl.

Wcnonb3oBaHue ruaponun3HblX cpej € pasfNyHbIM cocTa-
BOM MOHOCaxapujoB He OKa3blBaeT CYLW,EeCTBEHHOrO BiuA-
HUS Ha o6Gpa3oBaHMe BMOMACCHl M COAEPXaHWUE BHYTpUKie-
TOYHbIX AUNUAOB. [pu pocTe Ha [APEBECHbIX (reKCOo3HbIX
MW MEHTO3HbIX) TUAponM3aTax, TaK xe KakK W Ha ruMgponu-

352



Tabnuua 47

CopepxaHue nu- £
JKOHOMU- nuaoB g
Bbixog yecknii E:
Cy6cTpart BMOMACChI,  oathchm- o=
rin unent, 9% % OT cy- e
' XUX Be- rin S 2 o
1ecTB EFSR-N
rmaponusat Topda 8,6 85.0 38,1 3,3 21,9
rMaponusaT ApeBecuHbI 6,9 40,6 39,6 2,7 16,0
Mpearugponusat  Lenno- 11,7 58,5 41,8 4.9 25,0
NINTHUHA
Fugponusat  WennoanrHu- 7,8 39.0 50,0 3.9 19,5
Ha

3aTe TOopdha, BbIXOA abCOMNTHO Cyxoi 6Guomaccbl APOX-
el cocTaBnsieT B cpegHem 7 — 11 r/n (Tabn. 47).
HanmeHbwunii BbIX0g 6Guomaccel (6,9 r/n) Habniopaetcs
npy accuMUAALUM  KYNbTypoli ruaponusata [LpeBecUHbl,
cofepxawero no 45% Kcunosbl. JIMNoreHHas akTUBHOCTD,
XapakTepmsyemasa XWpPOBbIM KO3PHOULUEHTOM, B 3TOM CAy-
yae TaKXe HEeCKONbKO Huxe. Mpu MCnonb3oBaHWW npefg-
rMaponn3aTtoB  UeNN0NWTHWHA, MOHOcaxapuibl KOTOPbIX
npescTtaBneHbl Ha 45% MaHHO30M, BbIX04 NUNMAOB (B MpoO-
LeHTax OT MCMoAb30BaHHbIX PB) Hamb6onbwuin — 25,0%,
3KOHOMMYECKMNI KOoathduumeHT npubamxaerca K Koapdu-
LMEeHTY, MONYYEHHOMY Ha rmaponmnsatax Ttopda.
MepCcneKTUBHbIM C 3KOHOMWYECKOW TOYKM 3peHus s[BNS-
eTCA WCNONib30BaHWe CMelaHHbIX Ccy6CcTpaToB C OMNTUManb-

Tab6bnuuya 48

CopepxxaHue rmapo-

NnN3aToB B cy6CTpa- CogepxaHue NMnNuaos

SKOHOMMY- YXunposoii
Te, % 61480:\:/:;(80%, YyecKuii Koag)qm-
rin Koapuun- LUMeHT, %
eHT, % % ot cy- /
ToPgsinomM  gpesecHoMm XUX BE- rin
LecTB
— 100 8,7 43,6 37,5 3,3 16,3
5 95 9,3 46,6 43,2 4,0 20,1
10 90 9,2 46,1 43,9 4,1 20,2
15 85 9,8 48,9 47,3 4,6 23,1
25 75 10,8 53,8 50,7 5,5 27,2
50 50 10,6 52,8 38,4 4,1 20,2
75 25 10,2 51,1 35,7 3,7 18,2
100 — 10,9 54,6 32,9 3,6 17,9



HbIM COOTHOLUEHWEM T[UAPONMN3AaTOB [ApPeBeCUHbl U  Tor/],
(tabn. 48). boraTblii Habop aKTWBaTOpOB pocTa B ruah?
nuW3atax [ApeBecuMHbl CTUMYNUPYeT poCT APOXXein npum c0"
LepXaHun ux B cmecum cybceTpatoB 60nee 10%. Hambopb
WKWIA XKNPOBOMN KOI(PUUMEHT HabnwgaeTca MpuM  COOTHO
WeHUn ruaponusata Topda K TruaponusaTty [JpeBecuHbl
25:75. YBenuueHue cogepxaHus Truaponusatos Topda B
cmecu Bbiwe 25% nNpuUBOAUT K TOPMOXEHWUIO NUNOreHesa
38 CYeT TMOBbIWEHNA COAEepXXaHUa CBblle JonycTUMOro
NUTHO-TYMWHOBbIX BELLECTB.

XMPHOKUCAOTHBIA CcOCTaB NUNWUAOB LAPOXXKelW C MoBbl-
WeHMeM KOHLeHTpauum rugponusata [pPeBeCcUHbl CcABura-
eTCa B CTOPOHY TMOBbIWEHHOr0O 06pa3oBaHWs NMHOMEBOWA
KNCNOTbl, 4YTO CBA3AHO CO CNeLUUM(UUYECKUM BUSAHUEM KCU-
Nnos3bl.

Mcnonb3oBaHue cMeceli NpearnaponvMsaTtos W rugponu-
3aTOB LENNONUTHUHA NPUBOLUT K 0O6UNBHOMY CUHTE3y 6uo-
maccbl (BbIX0A Cyxoil 6uomacchbl cocTaBnaetr 54,2 — 63,5%
oT PB) ¢ OLHOBpPeEMEHHbIM 3HaYMTENbHbIM HaKOMJeHNEM
Kak nunupgos (go 39,4 — 40,8%), Tak u 6Genka (23,8—
27,3%).

§2. KYNbTUBUPOBAHWE MNKPOOPITAHMN3MOB HA
YINEBOAOPOAHbLIX CPEAAX

MonyyeHne MUKPOGHOro >upa nNpyY BblpawMBaHUU MUK-
poOpraHnU3MoB Ha YrfieBogopojcofepXalimx cpegax 3Hauu-
Te/lbHO OT/NINYaeTCA OT W3N0XEHHOro. [Ans KynbTUBUPOBa-
HUS MUKPOOPraHW3MOB MWCMONb3YIOTCA APOXIXKM, HO He cre-
UManbHble WTaMMbl AUNKA00GpPasylWNX APOXOKENR, a Te
BUAbl, KOTOpble NPUMEHAOTCA ANA NONYYEHUS KOPMOBbIX
LPOXXEN Ha yrnesofopofax, — 3TO NPEXAEe BCEro APOXOKM
poga Candida. Kpome TOro, M3BeCTHO MHOro npejctaBuTe-
neii poga Mycobacterium, cnoco6HbIX OKWCAATb YrneBofo-
pofbl ¢ obpa3oBaHMeM 3Ha4YUTeNbHbIX KOAWYECTB JSIMMNUAOB.
K Hanbonee NpoAYKTMBHLIM M3 HUX MO XUPY MOXHO OTHe-
cTn Buabl Mycobacterium rubrum, wtamm 134 n Mycobac-
terium sp., wtamm 3. WTamm 134 No CpaBHEHUIO C ApYyru-
MW KynbTypamum ob6nagaeT Hambonbweinl CAOCOGHOCTbIO K
6UOCMHTE3Y NUNUA0B Ha CpefHe C H-rekcagekaHom. lMpu uc-
MONb30BaHUMW T/IIOKO3bl HAKOMAEeHWE NUNUAOB 3TOW KynbTy-
poii yMeHbLIaeTCsH BABOE.
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CymmapHoe KO/IMYECTBO KMAETOYHbIX AMNWAOB, Nofy4yae-

Te NPU KYNbTUBMPOBAHUM MUKPOOPraHW3MOB Ha cpefax C
vMeBogopofaMu, 3HauYMTeNbHO BO3pacTaeT. YrnesofopoAbl
CMYNMpylT CUHTE3 NUNWAOB, Nepej HavyanoM MCNONb30-
BaHWsS YrN1eBOAOPOAOB W3 cpefbl cofepXaHwe nNWNUAOB B
knetke YJBauBaeTcA. ITO CBA3aHO C MeXaHW3MOM MoTpe6-
reHus CybcTpaTa, Tak Kak KNeToYHble NUNUAbI UrparT Bax-
Hyl0 Ponb B accuMunauum yrneBofopoAO0B, aKKyMynsauuu
aanogunbHeix Cyb6CcTpaToB. JSlIMnNuAabl MrpardT pofib pacTso-
putena B TpaHcnopTe napauHOB OT KAETOYHOW MOBEPXHO-
CTM O MeCTa 3H3UMaTU4ecKoro AencTBus.

MpoHWKHOBEHME NapanHa HauyMHAETCA C KOHTaKTa KieT-
KA U YrNeBOAOPOAOB, KOTOPble afre3npytoTcqd Ha NOBEPXHO-
CTW KNIeTKU U pacTBOpAtoTCA B nunupax obonouku. Mo rug-
POo6HbLIM yyacTKaM LMTONAasMaTuyeckoil mMembpaHbl OHU
NMPOHUKAKT K MeCcTy nokanumsauum (hepmMeHTOB M TaM OKUC-
NATCA.

3ameHa YyrneBogHoro cybcrtpata yrnesofgopoAHbIM NpPUBO-
OWT He TONbKO K KOJIMYECTBEHHOMY W3MEHEHUIO COAEepXXaHua
NUNWO0B B K/ETKE, HO W K W3MEHEeHUI UX (pakuMOHHOro
coctaBa. [pu 3aTom HabnwpaeTcsd yBenM4YeHUe KOMUYECTBA
CMHTEe3MpyeMbiX (OChOrnnLepuaoB U CHUXeHUe Tpuayun-
rAMuepuaoB. OTU M3MEHeHWA 3aBUCAT TakXe OT BuAa wuc-
nonb3yemMoil KynbTypbl. Tak, B 6akTepuanbHbIX KieTKax
Micrococcus freudenvechii, BblpaleHHbIX Ha YrneBojopo-
[Jax, cogepxaHue ¢ochornnuepmaos ysenmuymeaetca B 4—
8 pas, aupos-— B 15 pas No CpaBHEHUI C UX COLEPXKAaHW-
eM npu BblpaliMBaHWM Ha rNOKo3e. N3MeHeHUn BO ppakuu-
X CBOOOAHBLIX XUPHbIX KUCNOT M auuNranLepuHoB He 06-
Hapy>XunsaeTcs.

Ha KO/MMYECTBEHHbI W KayeCTBEHHbIA cOCTaB AMMUAOB U
Opyrux nNonMmepoB 3HauyuTeNbHOE BAWSAHWE OKa3blBaeT WUC-
XOAHbIi COCTaB H-afKaHOB cy6cTpata. [Ans  ApOXXKei
C. guilliermondii, pgarowmnx Hanb6onbwuii BbIXOL GMOMacCh
n 6enka nNpu BblpalWMBaHMU Ha H-ankaHax CH— Cn, pac-
lWMpeHne cCnekTpa YrneBo4opof0B B Cpefe UM yMeHbLIEHWNE
UX MOMEKYNAPHON Maccbl MPUBOAUT K YNY4YLIEHU NUMUAO-
°6pasoBaHnsa. Mcnonb3oBaHWe 061er4eHHOro cocrasa napa-
¢uHoB  (C]2— Ci6) BbI3bIBAeT YBE/NNYEHWE COAEpPXaHus
dochornnuepngos go 50%. PacwwupeHne cnekTpa M-anka-
Hos go Ci7 npuBOAWUT K MNOBbIWEHWO MOYTU BABOE OTHOCU-
TeNbHOro COfepXaHus TpuauunriuuepuHoB U YMeHbLUEHUIO
c°fepxaHunsa pochornnmuepuios.
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XXVMPHOKUCNOTHBIA  cOCTaB NUMUAOB MWKPOOPraHU3Mo™*
TakXe 3aBUCUT OT cocTaBa cybcTpaTta. XXKupHble KUcno®
ANNUAO0B LPOXOKel, BblpalleHHbIX Ha yrnesojax, COAepX-
He3HauYuTe/bHOE KOMMYECTBO KUCAOT C HEYETHbIM YUC/IOM
yrnepoAHbIX aToOMOB W MnpejcTaBneHbl B OCHOBHOM C,6 J
Cis-kucnotamu. Tpu BbipallMBaHUW [APOXI<e Ha yrneso
LOpOAHbIX cpepax npeo6nagatdT Cu m CA-KucnoTbl. Heob'
XOAUMO OTMETUTb, YTO XUPHbIE KUCAOTbl MUKPOOPraHW3MOB
BblpalleHHbIX Ha cpefax C WHAUBUAYANbHBIMWU si-ankaHamm
KakK MpaBuno, MMewT AJAMHY LUenu ankaHa-cybcTpata wm
N3MEHEHHYI0 Ha HEeKOTOpPOe KOJIMYECTBO C2-hparMeHToB
Onkap6oHOBble KUCAOTbI, OKCUKUCAOTLI UAN KUCNOTbI C pas-
BETB/IEHHOM Uenbld B NPOAYKTaX OUOCUHTE3a o6Hapy)eHbl
He 6blaun.

MpuMeHeHNe «HEYEeTHbIX» Yr1eBOA0POAOB B KayecTBe MC-
TOYHWKA Yyrnepoja MPUBOAUT K NPeMMyLLeCTBEHHOMY cofep-
XaHWK B IUNUAax KNeTKW KUPHbIX KUCNOT C HEYETHbIM
4yncnom aTtomMoB yrnepopga, B 4acTHoctu CA-kucnoT. [pu
BblpawmBaHum apoxxen Ha Ci3, Ci5 u CN-ankaHax B KneT-
Kax MpuUCYTCTBYEeT 3HauuTeNbHOe Konu4yectBo C/-KUCNOT.

BrnocuHTe3 NMNNAOB KNeTKaMW MWKPOOPraHM3MOB, Bblpa-
LEeHHbIX Ha H-ajKaHax C YeTHbIM W HEeYeTHbIM KO/UYECTBOM
aTOMOB, MOXHO MpejcTaBUTb B BUAE

Ha s-ankaHax C HeYeTHbIM YUCAOM YTAepOfHbIX atomoB
N KOPOTKOW ULenbio XUPHble KUCNoTbl (C17) cuHTesupyTCs
nyTeM YANWHEHUS LEMOYKU, & «YeTHbIE» XXUPHbLIE KUCNOThI
(Ci6 u Cis) — nytem de nOvVO CUHTE3UPYIOLWErO mMexaHW3ma
n3 Cr-eguHuy, obpasoBaBlimnxcsa (3-oKUCAUTENbHON gerpapa-
umern poctoBoro cy6cTpata. Ha cy6cTpatax C gnuHHol
Lenbid M HEYeTHbIM KOAMYECTBOM aTOMOB Yr/iepofa WHTeH-
CMBHOCTb CUHTe3a de novo CHWXaeTcd, npeob6nagaeTr Heno-
CpefCcTBEHHOe BKOUYeHUe Cr-eguMHUL B COCTaB >XUPHbIX KUC-
NoT, 06pa3oBaBLWINXCA NPU OKUC/IEHUMU,
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Mpy BbipawMBaHUM MWUKPOOPraHM3MOB Ha cpejdax, Cco-

OXalux yrneBojopoAbl C ANMHHOW LEenblo aToOMOB Yrie-

43, CUHTE3UPYEMbIE XUPHbIE KNCNOTbl MUMEWT ANVHY LEenu
PacTpaTa. Hanuuue XMpHbIX KUCAOT C AAMHOW LEenu, YyKo-
pouennoii Ha Cr-dparmMeHTbl, YyKasbiBaeT Ha p-OKUC/IEHME
P pBUYHBIX KUCMOT. O BO3MOXHOCTW a-OKWUC/MeHUsS TFOBOPUT
HaMuMe KUCNOT, YKOPOUYEHHbIX Ha 1 yrnepofHblii aTom.

03 KY/IbTUBUPOBAHUE BE/IKOBO XXWPOBbIX [APOXXXEN
va MAPAPUNHAX HEDTU

Lpoxxun Ha yrnesogopojax HehTUM MOryT BbipalnMBaTbCs
Kak Mo cneuuanbHOMY >XWUPOBOMY pexumy (Korga COOTHO-
weHne C:N = 30:1), Tak u no 6enkoBoMy (COOTHOLIEHME
C; N=15 :1). MNpu aToM (PpakLMOHHbLIA cocTaB AMNUAOB, a
TakXe COOTHOLWIEHWE OTAENIbHbIX XXUPHbIX KUCMOT B innunpax
OyayT pasnuuHbl. B aunupgax [poxokel, BblpaleHHbIX MO
6e/IKOBOMY pexumy, B 3 pasa 60nbwe dochornnuepuios,
B 4 — CTEPUHOB, B 2 — MOHO- W AWaUUATIULEPUHOB U B
2 pa3a — CBOOOAHbLIX KMPHbIX KUCAOT, HO 3HAYUTENbHO
MeHblle TPUaLUNrIMLEPUHOB U CTEPUHOBLIX 3PMpoB. [ poXx-
XN, BblpaliMBaeMble MO >XXUPOBOMY pPEXWUMY, CUHTE3UpPYT
60/bLUe HEHAaCbIWEHHbIX XUPHbIX KUCAOT.

Bo BHWWcuHTe3benke pas3paboTaHa TEXHOMOTMUA Kynb-
TUBUPOBAHUSA 6ENKOBO-XXUPOBbLIX APOXXKel ABYXCTagUAHbIM
HemnpepbiBHBIM METOAO0M. Ha nepBoil cTagmum APOXIKU Bblpa-
WuBalOT No 6eNKOBOMY peXxumy npu nogave napaguHa B
Konnyectse 1% K NpPOTOKY U ckopocTu paszbaBneHms D—
=0,14-0,125 y-1. Ha BTOpPOW CTagMnm [POXIXKMWN «OXKXUPUBA-
I0T» 3@ CYeT HeJOoCTAaTOYHOro CcHabXeHusa uX a3oToM Mpu
nogaye napagpuHa B Konmyectse 1,2% K MPOTOKY M CKOPO-
ctv pas6asneHnsa 0,1 4y-1. HepgocTtaTkamMm 3TOro Mertofa fB-
NAKTCA ero AANTEeNbHOCTb U HEOH6XOAUMOCTb YCTAHOBKU A0-
MOMHUTENbHOIO (hepMeHTaTopa.

B MOCKOBCKOM WHCTUTYTE XWMWYECKOr0 MalluHocTpoe-
HUS 6bIIM  NpOBefEHbl UCCNefOBaHUA MO OAHOCTafUAHOMY
HEenpepbIBHOMY KynbTUBUpPOBaHUKO Apoxkein Candida lipo-
lytica M-62 Ha OYWWEHHbIX XUAKUX napamHax. OnbiTbl
npoBOAMAM Npu nofaye napaguHa B KonmdyectBe 1,5—2%
K NPOTOKY U ckopocTu pasbasneHms 0,19—0,2 u~!. Copgep-
XaHue nunugos B 6nomacce gocturano 23—25%, npu atom
B Hel HakanmnuBanocb [0 25% OCTAaTOYHbIX MapaguHOB.

Mopo6Hble nccnegoBaHus nposogunncb B0 BHUWcHHTES-
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6enke. HenpepbiBHbIA npouecc noay4vyeHUs 6eNKOBO-XUN

BbIX Apox>kein Candida guilliermondii H-143 6bin Haus
CO cKopocTbto pasbaBneHus 0,1 y-1wu nogayeih napaduHa T
Konudyectee 1; 1,2 n 2% K npoToky. [lpy [OCTUXKEHUM
1,2%-HOli KOHUeHTpauum napaguHa B 6Gromacce HayuHano
HakannumeaTbCA 3HaAYWTENIbHOE KO/IMYECTBO OCTaTOUYHbLIX yr
NneBOAOPOLOB.  [NA CHMXKEHMA UX COAEpXaHus CKOpoCTb
pasbaBneHus 6blna ymeHbweHa o 0,07 4y-1, KOHUeHTpauwus
napauHa yBenm4yeHa o 2% npu cofep>XaHuu a3oTa B epe-
pe 70— 100 n 50—60 mr/n. Mpouecc npogonxanca 25 cyt
KynbTypa H-143 npu 2%-HOM KOHUEHTpauun napagumHa
(k mpoToky) u D =0,07 y-1 HakannuBana Ao 16— 18% nu-
nngos. Bbixoa Apoxxeil coctaBnan 58%. YBennveHue KoH-
LeHTpauum napaguHa nNpu nNpoYMX pPaBHbIX YCNOBUAX He
B/INANO Ha OMOCUHTE3 NMNWULOB, HO CHWXano BbIXOA 6MO-
maccbl fo 50,5—52%, npu 3TOM KO/IMYECTBO OCTATOYHbLIX
yrnesoAopoAoB B APOXXKax yBenumymsanocb ¢ 1—3 o
4-6% .

Opoxxun Candida species -1 B ycnoBusix ogHOCTagWii-
HOr0 HEMpepbIBHOrNO Mnpouecca TakXe COXPaHAT Ccnocob-
HOCTb K MNOBbIWEHHOMY HakonaeHutio nunugos (o 23,6%)
npu BbIxoge 6Guomacchl 64%. Mpu 3TOM cofepxaHue ocCTa-
TOYHbIX YrneBofoOpPoOAOB B OMOMacce cocTaBffeT B Cpej-
Hem 3%.

XuUMnyeckuin coctaB 6e/KOBO-XMPOBBLIX APOXOKENA, Mony-
YeHHbIX OAHOCTAAWAHBIM HENpepbiBHbIM METOLOM KYNbTWUBU-
pOBaHMSA Ha OYULLEHHbIX XWAKUX MapauHax, npeacTaBfieH
B Tabn. 49. Kak MOXHO BMAeTb, MO XMMUYECKOMY COCTaBY
LPOXOKW pa3NUUHbIX KYNbTyp AOBOSIbHO O/IN3KMU.

Tab6bnuua 49

CogepxaHue (B % Ha Cyxyk Maccy) npu Bblpawiu-
BaHUW APOXOKei

CocTas . o B
Candida species M-1 Candida guilliermondii

Nnnngbl 18,6—23,6 16,3— 18,2
Benok 28,7—43,0 30,4—49,0
3ona 5,6-10,7 4,0—6,1
p205 3,1—5,5 6,5—8,5
OcTaTouHble YreBoabl 0,2—6,0 3,7-4.,5
Bnara 5,2-6,0 1,7—3,4 1
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Yactb IV
TEXHONOMA AMWHOKWNCNIOT

Mpon3BOACTBO aMUHOKMCAOT ro4 OT rofga yBenMuynBaeTCs.
Ocobblit MHTepec npeacTaBnseT NPOMbIWIEHHOE MNOMy4YeHue
He3aMeHUMblIX aMUHOKWUCANOT.

I3BECTHO, YTO B NpupoaHble 6enkn BxoauT 20 aMUHOKMWUC-
NIOT, U3 KOTOPbIX BOCEMb HE MOTYT CUHTe3MpoBaTbLCA B Op-
raHM3mMe >XUBOTHbIX. K He3aMeHWMbIM aMWHOKMCAOTaM OT-
HocATCA (eHMNanaHWH, U30NeNUUH, NeAuunH,
NWU3UH, METUWOHWH, TPEOHWH, TpuntodhaH 1 Ba-
nM H HepocTaTok fgaXe OAHOW U3 HE3aMEHWMbIX aMWHO-
KMUCMOT B NWLLe 4YenoBeka M B KOpMax CelbCKOXO03AMCTBEH-
HbIX XXMBOTHbIX MOXET MPUBECTU K CEPbE3HOMY HapyLIeHUo
obmMeHa BeL,ECTB B OpraHu3Me, K 3aMef/ieHUI0O €ro pocTta u
pasBuUTUA.

B npomblWwneHHbIX MacwTabax B HacTosliee BpeMs Nony-
yaloT (MUKPOOGMONOTMYECKUM W XUMUYECKUM crnocobamn)
15 aMWHOKWCNOT: anaHwWH, TAUUWH, AU3UH, TUCTUAWH, UWC-
TWH, UMCTEWNH, acnaparnHOBYH KWCNOTY, acrnaparumH, CepuH,
TPEOHWH, (PeHunanaHwH, TpuNTO(aH, TUPO3UH, apPrUHUH,
rNyTamMMHOBYK  KUCNOTY. M3 He3aMeHMMbIX aMWHOKWUCNOT
HanaxeHo LWKnpoKoe npousBoACcTBO L-nu3nHa, DL-MeTUOHU-
Ha, L-TpunTtodaHa u L-TpeoHnHa. Kpome 3TUX aMWHOKKUCNOT
B 60MblUNX KOMM4YecTBax mnpousBoadTcs L-rayTamuHoBas
Kucnota u ranuymH. BegyTcs uccnegoBaHusa no paspaboTke
CNnoco6oB MNOAy4vYeHUs [APYruMxX He3aMeHWMbIX aMWHOKWUCOT.

MNnasa 1. XAPAKTEPUCTUMKA AMUWHOKWNC/IOT U
OBJIACTN X MPUMEHEHWA

Hanbonbliee HapoJHOX03ANCTBEHHOE 3HAaYeHMe W 0COob6eH-
Ho B XXMBOTHOBOACTBE, MMEKT aMUHOKUCNOTbL. CbHanaHcu-

POBAaHHOCTb KOpMOB MO aMWHOKUCNOTaM ABMAETCA BaX-
HbIM MNoOKa3aTesieM MNOJIHOTbl WX WUCNONb30BaHUA XWUBOTHbI-
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MW W BeNWYUHbI 3aTpaTbl KOPMOB Ha eAuHULY npoa3
uun: oboraweHne KOPMOB HejoCTalWUMKU He3amMeHUM”
MW aMWHOKWCNOTaMy MO3BONIAET CHU3WUTb 3aTpaTtbl KOpMn
B 1,65—2,55 pasa.

OpHOl 13 Hambonee BaXHbIX aMWUHOKUCAOT SIBASIETCA /N
3H, TaK KakK MHOrve 6efKuM pacTeHWA WMMEHHO 3Ty amuHo
KUCNOTY COAepXaT B He3HauWTeNlbHOM Kofu4yecTBe, a m"
TpebneHne n ycBoeHMe 6eNKOBOro asoTa MNPoOnopLMoHanbHO
MWHUMaNbHOMY COAEPXaHWI0O B HEM NUMUTUPYIOLEN Hesa-
MEHVMON aMUHOKMWUCAOTI.

B HacToAlWwee Bpemsa fob6aBneHue NIM3MHA B KOpMa Ceflb-
CKOXO03AMNCTBEHHbIX XMWBOTHbIX OCYLLECTBASAETCA [OCTATOYHO
WnpoKo. Ero ucnonb3yT Ana oboraweHUs KOPMOB, Mpes.
Ha3HaYeHHbIX ANA MONOAHAKa (CBMHEMW, Kyp, NTULbI, Kpymn-
HOro poratoro ckota). lMpu 3TOM YBenM4YMBAETCA CKOPOCTb
pocTa XWBOTHbIX W NTULbI, YAy4llaeTca KayeCTBO  MACa,
y OBel, ynydylwawTcsd KOAMYeCTBO M KauvyecTBO LWepcTu. Jiu-
3UH UCNONL3YKT U ANA oboralieHWs npukopma B pbl6oBOA-
4YeCKOM XO03fICTBeE.

Lpyroe HanpasfieHMe WUCNONb30BAHUA AMWHOKUCAOT And
CeNbCKOro XO03AKCTBa CBA3aHO C MNOAy4YeHUEM 3(PHeKTUBHbIX
CpefcTB 3aWMTbl pacTeHWU, He UMEHLWNX TFYyOUTENbHbIX NO-
CNepcTBUIA AN OKpyXalowel cpedbl M He NPOABAAOLWMUX
TOKCMYHOCTb MO OTHOLWEHWI0O K TEMJOKPOBHbLIM >XUBOTHbIM
M 4yenoBeky. YcnewHas 6opbb6a C COpHAKaAMWU, BpefuUTensMu
N 60Me3HAMU pacTeHUii MOXeT Ha 73 MOBbICUTb 06bEM MO-
Ny4aemoil CenbCKOXO3AMCTBEHHOW NpOAYKLMM, UTO CTaBuUT
3Ty Npo6aeMy B YMCNO BaXKHeMLWunX.

BbicOKOn rep6uuuMaHON aKTMBHOCTbIO 06nafatoT MHOrve
npoussoaHble DL- n L-amuHOoKucnoT. Onsa nonyvyeHusa rep-
6uuMaoB, Hanpumep, MCNOMb3YKT pas3fiMyHbie MPOU3BOAHbIE
rMuunHa, anaHuHa.

C nomoLWb aMUHOKWUCNOT MONAy4yalT COEAUHEHUSA, KOTO-
pble MPUMEHATCA AN YyAaneHUs JUCTbeB C pasnuuHbIX
KYNbTYpPHbIX pacTeHWin (and 3TOM LENM wucnonb3yoTcs
L-AM3MH U HEKOTOpble ero npealecTBEHHUKN).

HekoTopble Npon3BOAHbIE aMUHOKUCAOT MOTYT okasbliBaTh
CTUMynupytolee UANM MHrubupytowee AelicTBue Ha npopa-
CTaHMe ¥ pocT pacTeHuil. Tak, MNPOU3BOAHbIe L -anuHa,
L-meTnoHMHa, L-neiiynHa 3ajepXuBalwT pocT psja pacrte-
HUIA, B TO BpeMs KakK TpunToaH yckopsieT ero; L- u DL’
MEeTUOHWH, KanblLueBble U 6apueBble CONM METUOHWHA, €ero
anudaTtnyeckne 3pupbl ABAATCA 3PPEKTUBHBIMM  CTUMY-
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aTopamu pOCTa HEKOTOPbIX OBOWEW W QPYKTOBLIX Ae-
peBbeB-

V g CO4YeTaHWW C HEKOTOpPbIMU COEAWHEHUAMMW MNPONUH,
, PeHnnanaHnH, L-uucTenH, L-TpeoHWH, a TakKXe WuX Mpo-
ABOAHblE ABNAOTCA Npenaparamu, NPenaATCTBYOWUMMN pas-
NOXEHWIO  XNiopogunna, CNOCOOGCTBYHOLWMUMMN  YBETMYEHUIO
’a3mepoB /IMCTbEB, YCKOPEHWIO pocTa pacTeHus u T.4.

' MpomnsBogHble aMWUHOKWUCNOT (rnyTamMuHa, TpPeoHWHa, Ba-
NAHa, rMLMHA, anaHuHa, cepuHa, MeTUOHWHa, FNYyTaMWHOBOIA
M acnaparMHOBO KWCNOT) npeAnaraeTtcqd MCNoNb30BaTb B
kauecTBe (PYHTMUWAHbLIX MpenapaTtoB npu 6opbbe ¢ pasnuu-
HbiMM MUKPOOGHLIMM 3ab60neBaHMAMU pacTeHnint. O6napgas
BbICOKON (PYHTULMAHON aKTMBHOCTbLIO, OHM MO CPaBHEHUW C
XMMUYeCKUMK npenapatamMu 6onee ObICTPO pas3naralwTcsa B
NPUPOAHBLIX YCNOBUAX U MO3TOMY He NPefCTaBiAlT ONacHo-
CTM ANA OKpYXatoLein cpefbl.

MoOMUMO CeNbCKOro Xo3saicTBa OAHUM W3 rNaBHbIM MoTpe-
outeneid NM3nMHa M Jpyrux aMMHOKUCNOT ABNAETCH Nuliesas
MPOMBbILNEHHOCTb. AMWUHOKUCAOTBI, U NPeXAe BCEro Nu3uH,
MOryT 6bITb WMCMOMb30BaHbl B KayecTBe 060ratuTens nuiie-
BbIX PAaCTUTENbHbLIX MNPOAYKTOB ANA MNOBbIWEHUA UX NUTa-
TeNbHOM LEHHOCTM U AN cbanaHCMpOBaHWMA MMWKU  NO
He3aMeHUMbIM aMWHOKuUcnoTaM. B AnoHun BegyTca uccre-
[0BaHMA W NONY4YeHbl MNONOXMWTeNbHble pe3ynbTaTbl No 6a-
NAaHCMPOBAHWUIO NULLEBbLIX NPOAYKTOB NYTEM BBELEHUA B HUX
L-TpeoHnHa wn DL-TpuntoaHa, OCOBEHHO MepCrneKTUBHO
BBEJleH/e HeAOoCTalWmnX aMWHOKUCNOT B [eTCKOe NuTaHue,
B ANeTUYECKMe U cneumnanbHble NULLeBble MPOAYKThI.

BecbMa nepcnekTUBHO MCNONb30BAHWE HEKOTOPbIX aMUHO-
KMCNOT B KayecTBe NpunNpaB, TakK KakK OHW o6najalwT onpe-
[efleHHbIMU BKYCOBbIMU CBOWCTBAMW U MOryT NOMUMO NuTa-
TeNbHOW LEeHHOCTU coobwaTb MPOAYKTY MPUATHbIe apomart
W BKYC.

Bonbloe pacnpocTpaHeHWe B MULLEBOA NPOMbILLNEHHOCTH
MUMeeT rnyTaMmHOBas KWUCMoOTa, KOoTOpas WCMNoNb3yeTcsd B
BUAEe HaTpMeBOW conu. 3ITa COMb ABNAETCA 3PHEKTUBHBLIM
Ycunutenem BKyca, WCNOMb3yeTcs [ANA YAy4lleHWa BKyca
MfACHBIX 1M 0BOLWLHbIX 6nt0f, A06aBnsetcsd BO BCe NPOAYKTbI
NP  KOHCEPBUPOBAHWMW, 3aMOpPaXWBaHUW W AJAUTENbHOM
XpaHeHuu.

MHorne amMMHOKUCNOTbI 06nafaloT OpPUrUHANbHLIM  BKY-
COM W y4yacTBYIOT B 06pa3oBaHUM BKYCOBbIX 0COGeHHOCTeN
Tex AN MHBIX NULLEBbLIX MNPOAYKTOB.
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Hanpumep, D-TpuntodaH B 35 pa3 crawe caxaposa
D-n3omepbl ropbKMX aMUHOKUCNOT 06bIYHO 06nagatoT ena#]
KHM BKycoMm, L-acrnaparnmHosas u L-rnytamumHosas kucnoTt”
KMUCNble Ha BKYC, a B HeliTpanbHbIX pacTBOpax MMEKT OYeHb
NPUATHBLIA U OPUTrUHANbHbIA BKYyC, FAULMH o6nafjaeT xapak.
TepHbIM BKYCOM «OCBeXatolel» cnagoctu, KoTopas Mo WH-
TEHCMBHOCTU 6/M3Ka K caxapose.

AMWHOKMNCNOTbI MOTYT BXOAUTb B COCTaB CJ/IOXHbLIX KOMMO3ULIMK, ycu.
NMBaOLWNX BKYCOBble OLYLUEHNSA. VI3BECTEH BKYCOBOW CHHEpruyeckuii
apheKT B coYeTaHWW OMNpefefleHHbIX aMWHOKWUCAOT W MOHOHYKNeoTUA0B
aMWHOKMUCNOT W OpraHUYeckKMX KWUCNOT, HECKONbKWUX aMWHOKUCAOT u T.4’

HekoTopble MPoOu3BOAHbIE aMWHOKWUCAOT WMET O04YeHb XapaKTepHble
cBOWCTBa, Hanpumep 3adupxnoprugpat TPeTUYHOro 6YTWAOBOrO cnvpTa
n L-anaHuHa o6najatloT cnafocTblo, B 75 pa3 npeBbllaloLLeit cnajocTb
caxaposbl, a MeTWnOBble 3(upbl L-acnapTui-o-TpeTUUHbIN 6yTun-/.-cepuH
n L-acnapTun-o-TpeTUYHbI amun-b-cepyH B 130—200 pa3s cnalie caxa-
po3bl, MO XapakKTepy cnagocTu 6/M3KM K Heil MU MOryT OYeHb LUMPOKO
MCMonb30BaThCA B MULLEBOV MPOMbILIZIEHHOCTU, 0CO6EHHO AN AMeTUYe-
CKOro ¥ fnabeTMyeckoro nuTaHus.

[ononHuTensHoe BBefeHWEe B PSAf >XMBOTHbLIX MPOAYKTOB
AMWUHOKWCNOT B COYeTaHWW C APYTUMW COEAUHEHUSMU TakK-
K€ MOXeT cnoco6CTBOBATb Y/YUYLIEHWIO BKYCOBbIX [OCTO-
WHCTB MNpPOAYyKTa. Hanpumep, npu TepMuyeckoii o6paboTke
MWLM BO3HWMKAET peakuUus MefaHOMAMHOOGPasoBaHMsA, Npu-
BoAAUlaf K 06pa3oBaHWi0 crneundnyeckoro apomara CBEXe-
ncnevyeHHoro xneba, Kapamenu, KapTogens, lwokonaga
M T.4. B BO3HUKHOBEHMM TaKUX apomMaTOB MrpaloT nepso-
CTEMEHHYI0 POMb aMWUHOKMUC/OTHI, Takue, Kak MPOMUH, [/u-
UMH, METUOHUH, BaluH W ap.

AMUHOKUCAOTbI  MOTYT C YCMeXOM WCMO/b30BaThCsA He
TONbKO AN NOBbIWEHUS NUTaTeNbHOW LEHHOCTU MULLEBOrO
MPOAYKTa, HO M KaK COefUHEHWUs, MOMOTalolNe CHATb He-
NMPUATHbIE UNU HeXenaTeNbHble 3anaxu. JIM3UH, OPHUTUH,
TUCTUAUH, anaHWH, MPOAUH, BanWH, NeliMH M HeKoTopble
ApYyrve aMWHOKMCNOTbI WMCMONb3YHOTCH B KauyecTBe [e3000-
PAHTOB PasfinUHbIX MULLEBLIX MPOAYKTOB.

Ons ynyyweHus opraHonenTMYyeckux MokKasaTenei msc-
HbIX U PbIGHbIX MPOAYKTOB, MPUAAHUA UM Cheundnueckoro
MPUATHOTO BKyca, apomaTta M COOGWeHNs MATKOCTU UCMO/b-
3YIOT apruHWUH, TUCTUAMH, NU3WH, LUUCTUH. TaKue amuHo-
KMCNOTbI, KakK LMCTEeWH, LUWUCTUH, B COYETaHUU C L-MoHorny-
TamMaTOM HaTpus CO3JalT MMUTALMIO 3amaxa M BKyca Msca,
YTO OYEHb BaXKHO NPW NMPUTOTOBAEHUWU MPUNPAB, KOHLEHTpa-
TOB U OCOGEHHO NPW CO3[aHWUN HOBbLIX BUAOB MULLM.
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g nNWAeBO MPOMBIWAEHHOCTU aMWUHOKUCAOTbI  MOTYT
OHTb MCNONb30BaHbl KaK aHTUOKMCAUTEeNU. TakKMMu CBOWCT-
Bamn 06n1ajaldT METUOHWH, NU3UH, TPUNTO(aH, apruHuH,
acnaparuH, HOpAeiuuMH. B KayecTBe aHTUOKUCNWUTENA ANSA
NOHO- W AWUTAULEPUAOB MPUMEHAT rAnunH. [Jo6aBka K
nopowkosomMy MOMOKY TFUCTUAMHA W TpuntodaHa CHUMAET
AMPUATHBIA «OKWUCAEHHbIV» MNPUBKYC. XXMpPbl B MULLEBBIX
npoaykTax MPOTrOPKawT 3HAYMTENbHO MeHblUe, ecin B HUX
fo6asneHsl COMM NU3NHA U (PUTUHOBOW KMCNOTHI.

MHTepecHbl WCCMEfOBaHUA MO MOJIYYEHUID OKpPaLIEHHbIX
coefuMHeHMit C yyacTuem amuHokucnot. [lpu Temnepatype
100- 120°C ¥ CWUNbHOWLENIOYHOW peakuuu cpeabl TAULKH,
anaHwH, NIN3NH, OPHUTWUH, apruHWH, TNYTamMWHOBAA W acna-
paruHosas KWUCNOTbl B3aMMOAENCTBYIOT C FHOKO30W U [pY-
rumm caxapamu u 06pasyloT npekpacHble NULLEeBble Kpacu-
Tenu, KOTOpble 06NajaldT aHTUOKUCAUTENbHbIM AelicCTBUEM
U K TOMY >Xe WHIMoupyoT feACTBME NUMNOKCUAA3bI.

Bonblwoe 3HayeHUe npupaeTcs B MULLEBOW MPOMbILLIIEH-
HOCTV LWUCTEUHY W LUUCTUHY, LONOJIHATENbHOE BBEAEHMWE KO-
TOpPbIX B MNULLEBbIE NPOAYKTbl CMOCO6GCTBYET TOPMOXEHUIO
peakuuii, Befywnx K NOTEMHEHUW npojykTa. [pu 3Tom
ycunuBaeTcs [eiicTBME KOHCepBAHTOB, CTabunusupyeTcs
ackopbuHoBas KucnorTa, 3ameansaeTca ayTOOKUCNEeHue
YKNPOB.

Takum 06pa3om, camble pas3fiMyHble aMUHOKMCNOTbl Ha-
XOOAT WWPOKOE MPUMEHEHWE B Pa3/INUYHbLIX OTPacnax nuie-
BO/W MPOMBILWIAEHHOCTW, MNOBbIWAA MUTATENbHYK LEHHOCTb
MULLEBbLIX MPOLYKTOB, y4yaCTBYA B YNyYLEHWUM UX OpPraHo-
nenTUYECKUX MOKa3aTeneid M nNoBblWas MX CTabUNbLHOCTb
npy AAUTENBHOM XPaHeHuw.

MoMUMO NULEBOM MPOMBILWIEHHOCTA W CENbCKOr0 X03fi-
CTBA aMWHOKUCNOTbl W WX MPOWU3BOAHbIE MOryT O6biTb WUC-
Mo/sib30BaHbl MPU CUMHTe3e NOBEPXHOCTHO-aKTUBHbLIX BELLECTB
(MAB), Kak po6aBkM K MOTOPHbIM TOMAWBaM, MpPWU CUHTE3e
NMONUMEPOB, B 3MEeKTPOXMMUKU, oTorpaduu, MeauuuHe, Npu
NOAYYEeHUM repbuUUMAOB U T.4. Tak, Ha OCHOBE aMWUHOKWUCNOT
nyTeM BBeAeHUA NM60 B aMUHHYK, NM6B0 B KapOOKCUbHYIO
rpynnbl KUCAOTbl rMAPOGOBHON YacTu CO34al0T aHUOHOAaK-
TUBHbIE UMW KaTUOHOaKTUBHbIe TTAB. Ana co3gaHna Takoro
Poga MAB 06bl4HO MCMNONbL3YIOT acnaparmHOBYK WA TNY-
TAMWHOBYI KucioTbl. 3t NMAB-npon3BoAHbIe aMUHOKUCIOT
MOTyT 6bITb MCNOMIb30BaHbl B Pa3/IMYHbIX MOKLWUX CPeacT-
Bax, a3My/nbratopax, fAucnepraropax, 6aKTepuMLUnaHbIX
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cpepactBax. OHWM Nerko pasnarardTcs B NPUPOAHbLIX y (.
BMAX W He 3arpAsHAT OKpyXawlyl cpegy U B TO
BpeMa o06najalT TOW >Xe Moloweid cnocobHOCTbIO, 4TO 6
MbIfI0, HO UMEIT BO MHOF0 pa3 MEHbLIYI TOKCUYHOCTb.

BBefeHue B 6eH3UH B He6onbwmMX konuyectsax (oT 0,000
fo 0,1%) npous3BoAHbLIX acnaparMHa NO3BOAAET O MUHU-
MyMa CHW3UTb OT/IOXEHWA B Kapb6ipaTtopax JABurarteneit
npenaTcTByeT 06pa3oBaHWIO Harapa, KOppoLMPOBaHWUIO Me-
Tanna, npegoTBpawaeT obnefeHeHue.

Becbma nepcrnekTUBHO  MCNO/Mb30BaHUE aMUHOKMUCAOT B
N3rOTOBJIEHUUN WUCKYCCTBEHHbIX BOJIOKOH, KOXW, NNEHOK pas-
NWYHOro HasHauveHus. 3gecb 6onblioe Oyayuiee npuHagne-
XUT NONMaMUHOKKUCNOTaM, KOTOpble MOony4alT nonvMepusa-
unei jV-kap6oKCUaHTMAPUAOB aMUHOKUCOT:

coc12 MovwepveaLys

RJNCHRCOOH (@ocren) A

HNCHRCO
(o10]

O6bIYHO NONMAMWHOKWUCNOTbI MMEKT B CBOEM COCTaBe
OUH BWJ aMWUHOKWUCNOTbI, yalle BCEro npakTWYecKoe 3Ha-
yeHMe UMeeT MOJMMEpP, COCTOAWMA U3 MPOU3BOAHBLIX FAyTa-
MWHOBOW KWUCNOTbl. STOT NOMMMEP WUCMOMb3YHOT AN U3roTOB-
NEeHNS UNN MOKPbITUA CUHTETUYECKOW KOXMW, BONOKHA, nne-
HOK. TaKue KOXMW M TKaHW OY€Hb HAMOMWHAIOT MO BHELUHEMY
BUAY HaTypanbHble KOXW W HaTypanbHY LWWEPCTb W LUESK,
a Mo MHOTMM Jpyrum nokasaTenssiMm npeBoCXoasT nocnej-
HWe: OHW 6Goflee HOCKM, TMNpPOYHEe MW 3nacTUYHee HaTy-
pabHbIX.

M3 MoAMDULMPOBAHHBIX MOAMAMUHOKMUCAOT MOXHO Mony-
yaTb CheyuuanbHble BOMOKHA M MaTepuanbl, KOTOpble, Ha-
npumep, NIerkKo paccacbiBalOTCs B XWUBOM OpraHu3me, 4To
OYeHb BAXXHO B XMPypruu, unm, HaobopoT, 06nagatoT MOBbI-
LEHHOW CMOCOBHOCTLIO K XMMWYECKUX peareHTam u (usu-
yeckum BO3felicTBUAM. [NEHKW, BONMOKHA, TKaHW, nonyyeH-
Hble M3 MOMMAMUHOKUCIOT WAM WX MNPOM3BOAHBLIX, MOryT
HaliTu WMpPOKOe MPUMeHeHWe B MeAuWLMHe, NuULLeBOW, dap-
MaLeBTUYECKOW MNPOMbIWNAEHHOCTU. [NaBHbIMW [OCTOMHCT-
BaMW 3TUX COEAWHEHWUIA SABNAOTCA UX 6e3BpPeAHOCTb, WH-
AN dEepeHTHOCTb MO OTHOLWEHWI K OPraHM3My udenoseka,
CPaBHUTENbHO BbICTPOE PA3MIOXKEHMNE 3 npupoaHs x YCAOBUAX.

B 3/1eKTPOXUMUM AMUHOKUCNIOTbl MOTYT OblTb ucnonb3o-
BaHbl B KayeCcTBe KOMM/eKcoobpa3oBaTeneim wn AN npupa-
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M 3NeKTpPoNMTy BbICOKON 6ydepHOCTU, 4TO cnocobecTByeT
no/lyuen11t0 BbICOKOKAYeCTBEHHbIX 0CaAKoB. B 3Toii obnactu
MpuMeHeHNsi 0co60e 3HauYeHMe NPUAAETCA TAULUHY.

1 B qoTorpapmum gns ynyyweHus KayecTBa HeraTMBOB U
»,03UTMBHOFO MaTepuana pPeKOMEHJYETCA WCMNONb30BaTh
NPEUMYLLECTBEHHO UUCTEUH, LUCTUH WAUW UX MNPOU3BOAHbIE.
£Clb TakKXe YyKasaHUs 0 BO3MOXHOCTWM 3((HEeKTUBHOrO Wuc-
nonb3osaHua B oTorpadum apruHuHa, ero coneil n noBepx-
HOCTHO-aKTWBHbIX MPOW3BOAHbLIX acnaparmHoBON KWUCNOThI.

AMUHOKUCNIOTbI WMPOKO MCMONb3YTCA B (hapMakKonoruu.
Ons thapmaueBTUYECKUX Leneli aMUHOKWUCAOTbI OYeHb TLia-
TeNbHO OYMLWLAKT, W MOTOMY WX CTOMMOCTb 3HAYUTENIbHO
Bblwe CTOMMOCTM aMWHOKMUCNOT, MPOW3BOAMMbBIX [N BCEX
APYTUX Lenei.

MHoOrne aMMHOKMUCNOTbl Y)XX€ AaBHO MCMO/b3YHOTCA B BUAE
NeKapcTBEHHbIX QOpPM AN NPOUNAKTUKKM U NeYeHus psaga
3aboneBaHuin. K HMM OTHOCATCS Takue aMWHOKWCAOTHI, Kak
METUOHWH, TUCTUAWH, FTAyTaMWHOBas KUCNOTa, FMuuH. N3-
BECTHO, 4YTO AMMWHOKWUCNOTbI, TakK €& KakK BUTaMWHbI, Fop-
MOHbl, (DEPMEHTHI, ABAAIOTCA XWU3HEHHO BaXHbIMU, GUOTEH-
HbIMA COefMHEHWsMWU. HapylueHuWe npouecca WX CUHTe3a B
opraHusme, OTCYTCTBME UAW U36bITOK aMUHOKWUCAOT MPUBO-
OAT K Cepbe3HbiM 3a6oneBaHUsAM, MO3TOMY B MeAWULUHE BCe
6onblle BHUMaHUS yAenseTcs BOMPOCY MPUMEHEHUS aMWUHO-
KUCNOT M UX NPOU3BOAHLIX B (hapMaLeBTUUYECKUX LENsx.

MOoMMMO BbIlLENEPEUYNCIEHHbIX aMUHOKUCAOT B (papMako-
NOTUM LWUPOKOE MPUMEHEHME B MOCAefHee BPemMs NONyuYunu
aprvHWH, OPHWTWH, acnaparvMHoBas KWCNO0Ta, NM3UH, Tpun-
TohaH, (eHWNanaHwWH, TUPO3UH, LUUCTEUH U HEKOTOpble WX
MPON3BOAHbIE.

B0O3MOXHO MCNONb30BaHWE aMUHOKWUCIOT U WX NMPOU3BOA-
HbIX B KOCMeTuKe. [lo6aBneHMe aMUHOKWUCAOT B pas3fiMyHble
KOCMEeTMYeCKNe cpefcTBa MOMOraeT MNOAAEPXMBATb HOp-
MasbHY (YHKLWIO KOXW, 3auiulyaeT nNpoTuB 6akTepuii, To-
HU3MPYET KOXY, MOBbIWAET YBAAXHAWMNIA ahdekT, fgenaeT
6onee 6e3BpefHbIMW KpacuTenu p[AsS BONOC, YKPYNHSAET U
nuTaeT BOJIOCbI, NOMOraeT U36aBUTb BOMOCHI OT W36bLITKA
Xupa, ynydwaeT KauyecTBO ry6Ho/ nomafbl, naka fns BO-
noc U T.4. Ana 3aTux ueneil peKoMeHAyeTCs UCNONb30BaHWe
aprvHuHa, rauuunHa, L-anaHuWHa, BanuWHa, UUCTEMHa, MeTuo-
HWHA, TPEOHWHa, acnaparuHoBOW W TNyTaMUHOBOW KUCMOT.

TakuMm 06pa3om, faXKe KpaTKUil 0630p BO3MOXHbIX My-
Tel MCNONb30BaHWA aMWHOKMCNOT MOKasblBaeT MX 60MblIOe
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3HayYeHWe ¥ MepcrneKTUBHOCTb WCNOJIb30BaHWA BO MHOLL,
O0Tpacnsx NPOMbIWAEHHOCTN, B CE/IbCKOM XO03AlCTBE B K*
TY U MeAuLuHe. 6ol
OfHaKo [afeko He BCE aMWHOKWUC/IOTbI MOMyYawT B
poBOl MpaKTUKe B JOCTaTOYHOM KOJM4yecTBe U Tpebyemo,"
CTENeHM OYMUCTKN. MX LWMPOKOEe NMPUMEHEHWe OorpaHn4mBaet
CA ceilyac He CTONbKO MajnbiM 06bEMOM MPOW3BOACTBA
CKOMbKO BbLICOKOW CTOMMOCTbiO. [lo-BuamMMomy, Yygellesne!
HWe npous3BoACTBa aMWHOKMWCAOT MO3BO/IUT PE3KO pacL,
puTb 061acTb WX MNPUMEHEHUA W YBEAUYUTb 0O6BHEM MPOU3-
BOACTBA.

Fnasa 2. CMOCOBbI MONYYEHUA AMMUHOKWMCANOT

CyuiecTByeT TPM BO3MOXHbIX MYTWU MNONYYEHWUA aMUHO-
KUcnoT:

BbIfleIEHNEM WX M3 pasAnMyHbIX TUAPOAM3ATOB  Berkos,
XMMUYECKUM CWMHTE30M U WCMOMb30BaHWEM MWKPOOPraHus3-
MOB, CMOCOOGHbLIX MPOAYLMPOBATb 3HAYUTENbHbIE KOMNYECT-
Ba CBOOOJHbLIX aMUHOKMCNOT.

YunTbiBas, 4T0 B fAaHHOM Y4yebHMKe paccmaTpuBaloTCs
NPeuMyLLeCTBEHHO  MWKPOOPraHu3Mbl — NPOAYLEHTbl  Tex
AW WHBIX COefWHEHWW, Hanbonee noApo6HO paccMoOTpUM
TpeTuit NyTb NONMYyYEHUS aMUHOKWCNOT.

§ 1. MONYYEHNE AMUNHOKWC/IOT N3 BENTKOBbIX
rmaopPosIN3ATOB

Lna nonyyeHMs aMUHOKUCAOT MOTYT 6biTb WMCMO/b30BaHbI
0TX0A4bl MsiconepepabaTbiBatowWweld MNPOMbIWAEHHOCTM (Kepa-
TUHOBOE CbIpbe, KPOBb W T.A.), ANYHbIA 6GeNoK, KasewH Mo-
NnoKa, pas3NuyHble OTXO0Abl NepepabOTKM pacTeHUit, copgep-
Xawme 6enkn  (KNeMKOBMHA MLWEHMULbl, COEBbI/  LIPOT
n T.4.), 6eNKNn MUKpPoOOpPraHn3MoB (KOPMOBbIE ApPOXXW)-
Mpu nepepaboTKe 3TOro Chipbsi BCE aMWUHOKWUCAOTHI nNepe-
XOAAT B ruaponusaT, v ANA BblAeNIeHWS OTAENbHbIX aMuHo-
KUCNOT TpebyeTca CNOXHas MHOroctaguiiHas odyuctka. Kpo-
Me TOro, caMoO Cbipbe BecbMa AePULUTHO U AOPOro, nosTomy
Takoli cnocob MonyyeHWss aMUHOKUCAOT OFpPaHUYEH, a camu
aMUHOKUCNOTbl MMEKT BbICOKYI Ce6eCTOMMOCTb.

Ana rugponunsa cbipbf UCMONL3YKT KUCAOTbI, wenouu A
(hepMeHTbl. pu KUCAOTHOM TruAponmse 6GeNKOB 6onblias
yacTb TpuntodaHa paspyllaeTcs, ULUCTEUH okwucnseTtcs 3
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VCTMH, CepuU W TPeOHMH pacnagatoTca. [pu WeNoYHOM
ridPonnze TPUNTO®aH coxpaHsieTcs HECKO/IbKO nydlle, HO
MpaKTMYecKM MNOMHOCTbI0O pa3pyllarTca Cepun, apruHUH,
WACTUH W uucTenH. Mpu QepmMeHTaTMBHOM ruaponuse 6en-
KOB aMWHOKMCNOTblI He pa3pylualTcsi, HO TpebyeTcs CNOX-
Has MOAroTOBKa Cbipbs, 6en0K A0MXeH O6biTb B pacTBOpU-
MOM HAM NEerkogocTynHoM Buge. TMaponuns peako MAeT Ao
KOHLU@> MOCKOMbKY O6OAbWMWHCTBO MPOTEONUTUYECKMX (ep-
pUTOB He MPOABASKT CPOACTBA K pa3pbiBY BCeX MenTuA-
HbIX CBS3eil B cy6CcTpaTe U NOTOMY B FMAPOM3aTe HaKaniu-
BAeTCA C/IOXKHAA CMecb aMWHOKWUCAOT M MenTMAOB pas3finy-
HO/i MONEKYNApHO/ Maccbl, KpoMe TOro, B ruaponusatax
ocTatoTca cam ()epMEeHT WAW MPOAYKTbl €ro 4acTUYHOro pas-
PYLUEHUSA, YTO TaKXXe HaKnajbiBaeT onpeaeneHHble TPYAHO-
CTV Ha Npouecc BblAeNeHnss U3 3TON CMecu OTAeNbHbIX aMu-
HOKMCIIOT.

HecMmoTpa Ha TPYAHOCTU MONAYYEeHUS OTAENbHbIX aMWUHO-
KUCNOT M3 TUAPONIN3ATOB, 3TO BCE Xe BecbMa BaXKHblli uc-
TOYHMK MONYYEHUAA UX B CMecKH, 0COBEHHO M3 KepaTMHOBOTO
Cblpbd, KOTOPOe BK/O4YaeT B Cebf O0TX0Abl 06pabOTKM XWU-
BOTHOIFO CbipbsA. 'maponmsatbl 3TOr0 CbipbA Mnocne Heb6ONb-
WO OYMCTKM U 06pabOTKM MOryT OblTb HEMOoCpPeACTBEHHO
MCNONMb30BaHbl AN1A BCKapM/AMBaHWA CelbCKOXO3AMCTBEHHbIX
XWBOTHbIX WAW CAYXWUTb MONYNPOAYKTOM ANA BblgeneHuns
aMUHOKNCNOT.

§ 2. NONYUEHNE AMWHOKNCAOT XUMWYECKUM CUHTE3OM

MyTemM OpraHWYeckoro CMHTe3a B MMWPOBOW NpakTuUKe Mo-
Ny4yaldT MHOTME aMUHOKMCAOTbl. HeaocTtaTkoM 3TOro crnoco-
6a ABNseTCS TO, UTO B Mpoliecce CMHTe3a 06pasyeTcs CMECh
D- u L-(popM aMUHOKMCNOT, KOTOPYl KpaiiHe TpyAaHO pas-
aenntb. Kpome Toro, D-dhopma B nopgasnsitolwem 601bLINH-
CTBE C/fy4yaeB sBAseTcs 6annacTtom, Tak KakK He ycBauBaeT-
Csl XXMBOTHBIMM U Ye/NOBEKOM, a HekoTopble D-dopmbl amu-
HOKMUCNOT 06nafatT TOKCMYECKUMU CBOWCTBAMM,

MeTofOM OpraHMYeckoro cuHTe3a nonydawwT DL-meTno-
HUH, TAYTaMUHOBYI KWUCMAOTY, NU3UH, TpUNTOdaH, TPEOHWH,
IMAUMH M MHOTUE APYrue KUcnoTbl. MofyyeHue aMUHOKWMC-
NOT MeTOAOM OpraHW4yeckoro CUHTE3a — MHOTOCTagniHbINA
npouecc, TpeGylWMil UCNONb30BaHUSA CNOXHbLIX peareHToB
W TWATENbHOW OYUCTKM NpoAyKTa OT HeXenaTelbHbIX CO-
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NyTCTBYKWMUX coegnHeHnin. Ho TexHonorma nony4vye™sd
aMWUHOKMUCAOT XMMWYECKUM METOLOM MNOCTOSAHHO COBEpLL 6
CTBYETCAH, M3bICKMBAKOTCA HOBble, 60/€e pauuoHaNbHble Myl
TW CUHTe3a, pas3fesleHus paLeMuyeckmx cmeceit, Cnocobsbl
npespaweHuns D-dopmbl B L-hopmy u T. 4.

Ceb6ecTOMMOCTb CUHTETUYECKMX aMWHOKWUCNOT MNOCTENeHHO
CHUXXaeTcsd, B CBA3M C 3TUM MOABNAETCHA 3KOHOMWYECKWU Of-
paBjaHHas BO3MOXHOCTb LWMPOKOrO MCMOMb30BaHUA CUHTe-
TUYECKNX aMWUHOKMUCNOT M WX MPOU3BOAHBLIX B PasfinyHbIX
oTpacnsx HapofHOro X03ficTBa, B MefULUHE.

§3. MONYYEHVME AMWHOKWNCNOT ¢ nomoLy bto
MUKPOOPraHn3mMoB

JTOT cnoco6 nony4yeHWss aMUHOKWUCNOT BO3HWUK CpPaBHU-
TeNbHO HefjaBHO — B 60-x rofgax Hawero ctonetus. Cpeau
MUKPOOPraHW3MOB, NPOAYUMPYIOWMNX CBOOOAHbIE aMMWHO-
KUCNOTbl, OblNN HalAgeHbl COTHU BMAOB M WTammoB. OTob6pa-
Hbl M CeneKuMOHMPOBaHbI MPOAYLEHTbl TNYTaMWHOBOW KMC-
NOThbl, NN3WHA, M30MelillnHa, BaIMHA WU MHOTMX APYruMx amu-
HOKMWCNOT.

OuyeBMAHLIM MPeMMyLLEeCTBOM 3TOro cnocoba sBAseTcs To,
4YTO MUKpPOOpPraHn3mbl 06pasydT aMUHOKUCAOTbI B 6MOM0OMN-
YyeckM aKTuMBHON L-thopme, obpa3oBaHWe aMWHOKWUCAOT B
D-topmMe ABNAeTCA pegyaliMM WCKAKYEHUEM. ITO 3HAYM-
TeNbHO o6feryaet BblgefleHWE U OYUCTKY aMUHOKMCAOT, a
TakXXe Mo3BONAeT MojsyyaTb TEXHUYECKMe npenapatbl ANA
060ralleHUs KOPMOB CE/IbCKOXO3AMNCTBEHHbIX >KMBOTHbIX
C HU3KON (npuemnemoi [ANA >XMBOTHOBOACTBA) CcebecTou-
MOCTb1O.

AMWHOKUCNOTBHI C MOMOUWLbIO MWKPOOPraHU3MoB MoJiyyarT
BO MHOIMX cTpaHax. B Haweli cTpaHe ¢ 1971 r. B NpoMbILI-
NeHHbIX MacwTabax MUKPOGUONOTrMYECKUM MyTeM Mofyya-
10T TOMIbKO L-IN3WH, HO BeAyTCcs LWMPOKUEe UCCnefoBaHUs Mo
NOMy4YeHN0 C MOMOLLLI MUKPOOPraHW3moB L-rnyTamMmHOBOM
Kucnotel, L-TpuntodaHa v gpyrux aMmmMHOKKUCIOT.

HecMoTps Ha BbICOKME TeMnbl pasBUTUS MUKpobuonoru-
YecKOoW MNPOMbILIAEHHOCTU, MNOTPe6HOCTb B aMWHOKUCNOTax
noka ypoBnetsopseTcd ToAbko Ha 25—30%, u notomy B
nocnefytouine rofbl HamMe4yaetTcsd BCEMEPHOe pa3BUTHE 3TOro
HanpaBfeHUa W fanbHeilee yBennyeHne o6bema Npov3Boa-
CTBa aMWHOKWUCNOT NYyTEM MUKPOGHOro CUHTE3a.



lhasa 3. MPON3BOACTBO L-TIN3NHA
MMNKPOBNONOTITMHYECKNM TIYTEM

B 50-x rogax B fAAnoHun KwuHocuTa C€ cOTP. 6bIA OTKPbLIT
Bug MuKpoopraHusmos Micrococcus glutamicus, ero npa-
BunbHee ObINO Obl HasaTb Corynebacterium glutamicum,
o6nagatowuit CNOCOOHOCTBIO K CBEPXCUHTE3Y FNYyTaMWHOBOM
kucnotel. YTrny6neHHOe u3y4veHue 3TOW rpynnbl MUKpoopra-
HM3MOB MOKAa3a/l0, YTO MNpW OnpefeneHHON HanpaBneHHON ce-
nexuuMum MOXHO MONYYUTb MYTaHThl, 06najatolime Takxe
CMOCOBGHOCTbIO K CBEPXCUHTE3y L-nu3uHa. TlosTtomy 60/b-
WwuHcTBO MPOAYLEHTOB L-N1M3MHA B HacTosAlLee BpEMA MOXHO
oTHecTn K rpynne 6akTepuii, HasbiBaeMoil Corynebacterium.

M3BECTHO, 4YTO CUHTE3 aMWUHOKWUCNOT B K/eTKe BedeTcs
OYeHb 3KOHOMHO W LefeHanpaBfeHHO, Nofj KOHTPO/MeM cne-
UManbHbIX PEryNPYHOLWUX CUCTEM. PerynaTopHbIli KOHTPO/b
00bI4HO OCYLLEeCTBAAETCA MO NPUHLMNY 06paTHOW CBA3U Ha
YpPOBHE HayanbHOro QepmeHTa WAUM (QEPMEHTOB [aHHOro
cneungpuryeckoro nytTm obpasoBaHua MeTabonuta. B cnyuae
3HAUYUTENIbHOrO MOBbLIWEHNA YPOBHA KOHEYHOro npojykrta (B
JaHHOM cnydyae L-nuM3uHa) BK/OYAETCA MEXaHW3M peryns-
UMM ¥ OAUH M3 PEepMeHTOB B LENU MOCNefoBaTeslbHbIX Mpe-
BpalleHuii 6noKmpyeTcs, cUHTe3 npekpawaerca. Lienb 3aTo-
ro peryampoBaHua — npeaoTBpaTuTb K36bITOYHOE 06paso-
BaHWE M HakKonjeHue faHHOro metabonurta, NOTPebHOCTL B
KOTOPOM OpraHusMa B HACTOAWMIA MOMEHT MOMHOCTbIO
yposnetsopsetrca. Ho Takas 6e3ynpeyHas normkKa cuHTesa
CYLEeCTBYET NWb Y MUKPOOPraHM3MOB, HE MMEKLWMNX Hapy-
WeHWA N feteKTOB B 3TOM MexaHU3Me. B MpupoaHbIX ycno-
BMAX TakKue HapyweHWs A0CTAaTOYHO pefKW, HO OHU BCe Xe
BCTpeyaloTca. Hanpumep, HalgeHO Hemano MNpPUPOAHbIX
MUKpPOOPraHn3aMos, obnajarowmx CrnocobHOCTbHI0 K CBepXx-
CWHTE3y FNyTaMWHOBO KWCAOTbl, anaHwHa, BanuHa. B ToO
e BpeMs TaKMX NPOAYLEHTOB MO IN3UHY, FTOMOCEPUHY, TPEO-
H/HY W HEKOTOPbIM APYrMM aMWUHOKUC/IOTaM B MPUPOLHBIX
YCNOBMAX HalifeHO He 6bln0. L4 NoAyyYeHUs MNPOMbILLIIEH-
HbIX MPOAYLEHTOB NPULIAOCL MONTM MO MYyTU MONYYEHUS MY-
TAHTOB, WMEKLWMNX TeHETUYECKNIA AedeKT perynsaTopHoro
KOHTpONA npouecca 6MOCMHTE3a 3TUX aMUHOKWUCNOT.

§ 1. BMUOCUHTE3 NIN3NHA B MUKPOBEHOWM K/ETKE

BUOCUHTE3 NN3NHA Y PasNMYHbIX MWUKPOOPraHW3MOB Npo-
TekaeT no-pasHomy. CyuecTByeT fgBa NMPUHUMNWANLHO pas-
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NHYHBLIX NYTU GUOCMHTE3a NU3HHA. OAWH U3 HUX ugeT, UL,

UMHas C 2-KeTOr/JyTapoBOW KMCMOTbI, yepe3 2-aMuHoagunay
HOBYIO KUC/OTY (aMWUHOALMUMNUHOBDII

nyTb):
chXos-KoA+h2
AueTw-Koh. H-SKoA
Q? Y CH2CHZ00H .
CH2CH2COOH —_ - 1, .1 It
C(OH)-COOH
COCOOH -HD
CH2COO0H
KucnoTa [oMomMMOoHHas K1cnoTa
CH2CH2COOH CH2CH2C00H HALON+HALD H+H*
------- *-C—COO0H -—p »CH-CO0OOH |
b “IO |
CH-COOH CH(OH)-COOH
Lmc -IomoaxoHToBYA " 7MOVBOMMOHHIA
KuenoTa KucnoTa |-yTa-  bl-K
MHOBaA  myTapOMm
(incHZCOOH KwicnoTa  KMCnoT
— c]H-cooH "toi HOOC-CHZHZHZ O0-COOH-
CO-COOH
Iy TapoBua 2-KeToammnHoBas KCoTa
KcnoTa

2-AMUHOagMnaTpeanKTasa
1HOOC-CH2CH2 CH2CH(NHj)- COOH —
2 -AMMHORIYINMMHOGas  KuCoTa

/ /"
| AT®-%2+ n MP+DPH\
HAOH+H+ HAL*

OOH

H2ZNCHCH2CH2COOH
L-MyTamHoBas kucnota j

- oh- c-ch2 ch2 ch2 ch(nh)-cooh-

2-AMHOaIMINVMHOBLIA - nonyanbaervig,

COOH HAO® +H+ ' HAOD+

1 AL AL COOH

Cateporv+* "H-CH-CH2CH2COOH

HC—CH2CH2CH2CH (NH)cOOH oeykTasa ch2CH2CH2CH2CH(N10-COOH

CaxapormH

H2

-N-CH-CH2CHXCOOH--—---

HAL HAL-H+H+

+HD ; -2-KeTornyTapobas KucnoTa

*bN-C. 1,-C!|,-C1 1,-T b-fl KM¢p-COOH
L -JvuznH
Mo aToMy NyTW NU3NH o06Bpa3yeTCcsa B KAETKax [APOXKEN,
rpnboB, aKTUHOMMLETOB M HEKOTOPbIX BWAOB BOALOPOCHEN.
Perynauma 6umocumHTe3a L-nn3mHa no amMHOaZUMNMUHOBOMY
nyTn n3y4dyeHa cpaBHWTE/NbHO Mano, HO BCe XXeé WM3BECTHO, 4YTO
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OHa uaeT No nepBOMY (epMeHTy, KaTanu3aupylolwemy npe-
BpalleHWe 2-KeTOrnyTapoBOW KWCAOTbl B TFOMOJIUMOHHYIO
KncnoTy, TaK KakK U3ObITOK NM3UHa B cpeje 3aMeTHO TOpPMO-
39T o6pa3oBaHMe FOMOMIMMOHHON KMCNOTbI.

BTopoi nyTb (AMAMHHONWMENMHOBbLIN) Ha4YMHaET-

€A C acnaparnHOBOW KUCNOTbl M NPOXOAUT uvepe3 2,6-anamu-
HONMMeNnuHoByl Kucnoty (OAT).

Takoli NyTb MMeeT MecTO B GaKTepuanbHbIX KfeTKax. JTa
CNoxHasa cxema o6pa3oBaHuMsa L-nu3nHa pacwugpoBaHa
Mpu UCMONb30BAHUN MYTaHTOB, AEPUUUTHBLIX MO Pas3iNnyHbIM
(bepMeHTaM B LUeNW nNpeBpalieHWs acnaparMHOBON KWUCNOT
fo L-nn3mnHa.

70T nyTb o6pasoBaHMA L-nn3mHa 6bln NOApo6HO WU3Yy-
yeH y E. coli, a no3gHee 6bI10 NOKAa3aHO, YTO U Y OCHOBHbIX
NPOAYUEeHTOB fIN3MHA, U Yy rayTamaTcuHTe3mpyrwmnx 6akTte-
puii 6UOCUHTE3 MAET MO AMaMUHOMUMENVUHOBOMY NYTW.

JTa cnoxHas cxema obpasoBaHus L-nm3mHa pacwmgpo-
BaHa NpW MCNOMb30BAHUM Pa3/IMUYHbIX MYTAHTOB, Ae(pULMT-
HbIX MO OMNpeAeneHHbIM (epMeHTaM B Lenu npeBpalieHus
acnaparuHoBoli KucnoTbl Ao L-nu3nHa. AcnaparnMHoBas Kuc-
nota nop feicTtemeM (epMeHTa p-acnapTaTKuHasbl npesBpa-
waetcs B |3-pocthoacnapTtaT, a fanee B acnaprat-3-nonay-
anbgerng. 9TOT MPOMEXYTOUYHbI MeTabo/MT OYeHb BaXKEH,
TaK Kak M3 Hero MOryT CUHTe3upoBaTbCA MNATb aMWUHOKUC-
NOT: JIM3UH, TOMOCEPWH, METUOHWH, TPEOHUH U K30-
NenunH.

B 3Toli cxeMe ecTb HECKO/IbKO KOHEYHbIX MPOAYKTOB 06-
MeHa, KOTOpble BK/KYalTCA B OUOCUMHTE3 APYrux coefuHe-
HWiA. Tpexpe Bcero 3T0 Me30-2,6-4MaMUHONMMENINHOBAS
KMCnoTa, KOTOpas BXOAMT B COCTaB K/JETOUHbIX CTEHOK, U
2,3-AUrnapoannuKoNnuHoBas Kucnota (AMNUMKOAWHAT), Yyya-
cTByHOLWas B (QOPMUPOBAHUIN CNOP B K/eTKe.

[ ] rm-ru r AcnapTaT- L-Acpapmam-fi-no/iyMbiKudm
MOOC CM2 yH (.OOH kuHasa  j3-®octho- HAD-OKeHAOpeAyKTasa1.2.111
| acnapTaT
NH, r "
AcnapTaT
HC™ xcH3

-HOOC-CO-CV oHc-cH2aKNe Q-coot i—

- ACH-
MpoBrHorpaaHest AcriapTaT -5-nonyasbaervy, HOOC Con hC2H COOCH
am * romocepnHie-
rugporeHaza | © “MeTUOHWH
I'omoceTJMH f »&. VisonenmnH
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ATvrepnbieN6-
L 2'”"2&%”@2 (- H 61KaPOOKCHTAT : |_|b
oVrnapoGMIMKOMMHAT - /\C . HAL®-parop-
LKknorméponasa 3.5/1 6opebyKTasa mr  cuy2 _m»
-HD HOOC-C™ N.CH-COOH  f Ny Hooc-c* q+co<|_|_||
2,3 ,qmrmppo6mnMKonV|HoB } ! = E unepmanH-2,6-dump,
KucnoTa 60HoéJaH KucnoTa
[vnukommHaT
’KB CykupnHn-KoA: A'-nmnepwﬁeMH-Z,G-l
BrKapOOKCUNAT CYKLMHUNTT paHape
HXN'ACHT P 231 paapep
HeO HOOC-CO /CH-COOH
nh2
nm KoA-S-COCHZHZCOOH
HOOC-CO-CHZHZHZCH(RHj)-COOH CykumHnn- KoA HS~KoA

N- CyKupHMA-2,6 - AMaMUHONMMENVHAT
2 - OKCUIMy TapaTOMUHOT paHapepasa

CyKUMHATBIGMAHONAMENHAT AMIHO-
nh-co-chzhZooh Tpanapepasa 2.6.1.17

Hooc-co-al & Zh-cooii
N-CyKUMHWN- 2 -aMUHO-0KCK - L-nuMenuHobas L-FryTamnosast  2-KeToryTaphp
KucnoTa 6as KkucnoTa

K-CyKumHun-u-2.6-3vamTmme/ Tidl:,
NHOO-CHIZHIOO[ i s
QImeﬁmaMMHonmngnaTﬁemenaLu
HOOC-Gic 1 B3H IXHCOOH
+HD ;-HOOC- CH2CH2COOH

nh2 AHTapHaa KucnoTal
M-CyKupHW-1.-2,6-a1aM1HONMMeIMHOBas KCIOTa

IpH2 2,6-LL -AramyHonuHe MHa TanMmMepasa
[uramuHonumenvHaTanumepasa 5.1.1.7
~HOOC-CH-CHZHXHZH-COOH

nh2
U -2,6-[uamvHonmvienHobas KicnoTa

Mgs0-2,6 - GriamMmHonMMenMHaTKapboKcunasa
YH2 "H2 [lnammHonMenHo T 6ekap6okeunasa 1.1.120

HOOC-CHCHZHZCHZH-COOH -CO,
Me30-2,6-61aMUHONMMIENMHOGAA KGO Ta

®IN-CH2Z CHI cH2 cH2 ciiGiQ- COOH
L- AysuH

Mpu conocTaBNeHUM CUCTEMbl PErynsyuu 6uocuHTesa nu-
3MHa N0 AWAMWHOMWMESIMHOBOMY MNYTW Yy pas/invHbIX 6akTe-
puii BugHo (puc. 106), 4YTO OHW HeOAUHaKOBbl. B cnyuae



grevibacterium flavum wun Corynebacterium glutamicum
/NpOMBILINEHHBIX MNPOAYLEHTOB /IM3WHA) MNepBbll (epMeHT
AVNaMUHOMMMENHHOBOTO NyTU p-acnapTaTkuHa3a He MMeeT Cu-
CTeMbl U30(EPMEHTOB U HE WMHTMOUPYeTcsi, U He penpeccu-
pyeTcs HW OLHWM M3 KOHEYHbIX MPOAYKTOB, KakK 3TO MMeeT
mecto y E. coli. MHrnbnposaHue 3Toro epmeHTa Habnwaa-
eTca TOMbKO MpU COBMECTHOM AeACTBUM LBYX KOHEUYHbIX Me-

Acnd AMA — lam®-" T p \—\30\
Puc. HO6. Perynauywna AAN{
6uocmHTE3a Nu3MHaA Yy
6aKTepuii:
a— E. coli;
MaTCUHTE3NPYIOLLNX;

......... penpeccus; ->

pouHrubuposanme:  7—ac-  Acn O Acnd m-AMA&: Fom ® mromd*\Tp |~ g]
naparnHosas Kncnora, *

2— nonyansaernj — acna- |\/||_|I |

parnHoBon KWUCNOTbI —\Mem\

4

TabONNTOB: NMN3MHA U TPEOHMWHA. DTO CYLLIECTBEHHOE OT/INYME
M MO3BONNMAO NONYUYNUTb ayKCOTPOMHbIE MYTaHTbl, Y KOTOPbIX
HeT (haKTopoB, NpeAoTBpalLalOlULMX CBEPXCUHTe3 L-nu3unHa.
AcnaparmHoBas kKucnota npu 6MOCMHTe3e NuU3MHa obpa-
3yeTca y rnytaMmaTCUHTE3npyloumnx 6akTepuid 3a CYeT peak-
UMM nepeamMMHMpOBaHWA, KOTopasi OCYLLECTBAAETCA Mexay
LLlaBe1eBOYKCYCHON U FNyTaMWHOBOW KMUCNoTamu.

§ 2. TEXHOJIOTMYECKME OCOBEHHOCTW MOJIYYEHWA
L AN3NHA

CylwecTtByeT fBa cnocoba MNPOMbIWIEHHOTO MOMYyYeHUs
NW3NHa C MOMOLWbK MWUKPOOPraHW3MOB: [ABYXCTYMNeHYaTbll
M OQHOCTYMeHYaTbI.

[ByXcTyneHuyaTblil cnoco6 npegycMaTpuBaeT MCNONb30-
BaHMe B KayecTBe OCHOBHOrO Cbipbs MpeALlecTBEHHUKOB
L-nM3nHa, MONYYEHHbIX XUMWYECKUM MWAN OUONOTNYECKUM
MeTogoM. B KauyecTBe npeflecTBEHHUKOB MOTYT 6biTb MC-
nofb3oBaHbl L- u DL-gnamuHonumenuMHosas Kucnora,
£*L-5 (4-amMHO6YTMN) TrUAAHTOWUH, 5-hopmun-2-okcueane-
PunaHoBaa kucnota, L-ketoagunuHosasa kucnota, DL- un L-
aMuHokanposaktam, DL-acnaparnHoBas Kucnora.
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XumMmuuyeckoe unu 6MONOrMYecKoe MofyyYeHUe M MOArOTOB-
Ka npejlWecTBeHHNKA B 3TOM crnocobe ABNAeTCA MepBoi
CcTyneHbid npoussoacTea. Croja >Xe BXOAUT MOATOTOBKA
(hepMeHTHOro npenaparta, C MOMOLLbIO KOTOpPOro 6ypdeT npo.
M3BOAUTLCA TpaHchopMauus npefwecTBeHHWKa B L-nusuH
Ona a3Toro BblpawuBaeTcsd COOTBETCTBYHOLWMUA NPOAYLIEHT
(hepMeHTOB, BepHee, nojay4vaeTca 6uomacca MUKPOOPraHU3-
Ma, o6napgatowas TpebyemMbiM KOMMJEKCOM (epMeHTOB
Brvomacca oTgensieTcad OT Ky/nbTypanbHOW >XWAKOCTWM U UC-
nonb3yeTcad nM60 HEMNOCPeACTBEHHO ANA TpaHchopmalum
Nnbo KNeTKW npefBapuTesbHO paspywawTcs (YnbTpassy-
KOM, TO/NyofioMm, aueToHom, CBY, MexaHuW4yeckum u T.4.).

BTopoin cTagueli 3Toro cnocoba fABAAETCA COOGCTBEHHO
npouecc TpaHchopMauum npealecTBEHHUKA C MOMOLLbHO
(hepMeHTOB, 3aK/OUYEeHHbIX B 6GUOMacce MUKPOOPraHM3ma,
B L-nu3nH. B KauyecTBe NpPOAYLEHTOB HYXHOF0 KOMMeK-
ca (pepmeHTOB wucnonb3ytotca E. coli, artrobacter, Saccha-
romyces cerevisiae, Corynebacterium glutamicum, Brevi-
bacterium flavum un gp. B CoBetckom Colo3e 3TOT Crnoco6
B NMPOMbIWNEHHOM MacwTabe He UCMONb3yeTCH.

OpHocTyneHYaTblii cnoco6 nonydvyeHna L-nn3mHa MUKPO-
6uonormyeckum nyTeM npejcTaBaseT co60i BbipalyMBaHue
Ha cneunanbHo nofo6paHHOW cpefe MUKpoOpraHusma, 06-
najatolero cnocobHOCTbIO K CBEPXCUHTe3y L-nn3nHa, T. e

Ta6bnunua 50
MoTpe6HOCTL B aMUHOKMCNOTaxX Bbixog,
Buna MukpoopraHusma (HapylleH CUHTEe3 3TUX amnHo- Nn3nHa,
KWUCnoT) rin
Corynebacterium glutamicum
ATCC 13286 romocepuH  (TPEOHWH + Me- 41
TUOHWH)
ATCC 21253 FomocepuH + neiiLnH 52
ATCC 21254 [OMOCepUH + TFUCTUAMH 51
ATCC 21255 FOMOCepUH + u30MelLnH + 52
+ BaNuH
Brevibacterium flavum
H-1013 romocepuH 43
TM-15-29 TPEOHUH + MeTUOHUH 23
Brevibacterium lactofermen-  TpeoHuH + wusoneiunH + 53
tum ATCC 21086 + BanuH
Brevibacterium sp. 22 FomocepuH 27
Corynebacterium glutamicum [omocepuH + wusoneliunH + 38
T-3 + BaluH
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AYKCOTPO(YHOTro MyTaHTa C HapylWeHHbIM CUHTE30M T[OMO-
cepVingerngporeHasbl, cnocobHoro o6pasoBbiBaTb L-nn3uHa
cebiwe 40 r/n.

[Ona npoMbIWAEHHOTO noay4vyeHus L-nM3MHa MOXHO Tak-

MCNO0Nb30BaTb MYTaHTbl C HapyWweHHbIM CWUHTE30M [FO-
MOCEPUHKMHAa3bl, MNepBOro (epmMeHTa TPEOHWMHOBO BETBU
6uocnmHTesa, KoTopble o6pas3ywT AuM3umHa Ao 15— 26 r/n.

MonnaykcoTpoHble MYTaHTbl C HapylleHHbIM CUHTE30M
romocepuHgermgporeHassl UanM rOMOCEPUHKWHA3bl U C A0-
NOMHUTENbHO BBEAEHHbIM HapylleHMemM B LUENu CUHTe3a
rMcTUAMHA, un30neliuMHa — BanMHa WAW  feliynHa OKasbl-
BatoTcA Ha 10— 20% 6onee NPOAYKTUBHbIMM nNo L-nun3m-
Hy (Ta6n. 50).

Takum o6pa3om, npogyueHTtamu L-nu3uHa fna ero npo-
MbILUJIEHHOTO MNONYYEHUS ABAAKOTCA WCKNIOUYUTENbHO MY-
TaHTbl M3 TPynnbl FAyTamaTCUHTE3NPYHOLWUX b6akTepuin ¢
HapyLWeHHbIM CUHTE30M TFOMOCEpPUHAErngporeHasbl M OTHO-
cAWMecs K rpynne KOpuHobakTepuii.

YuuTbiBad, 4TO OAHOCTYNeHYaTbli cnoco6 nonyyeHus L-
NU3NHA B HacToAllee BpeMs B Halleli cTpaHe ABAfeTCH
€4VWHCTBEHHbIM MPOMbILIAEHHbIM CNOCO60OM MNOAYy4YeHUA 3TOMN
aMWHOKMNCNOTbI, Aanee NoApO6HO OCTAHOBMMCS Ha BAUAHUM
yCNoBMWIA BblpalMBaHWs MPOAYLEHTOB Ha Mpouecc OGUOCUH-
Te3a MUKpoopraHuamamun L-nusnHa.

BoNbWWHCTBO NpPOAYUEHTOB nM3MHa o06nagatoT YpesBbl-
YaliHO HeyCcTOW4YMBbIM aMWHOKWCAOTHBIM O6MEHOM, NO0A-
BEPXEHHbIM BO3JENCTBUI0O BHEWHWUX YCNOBWIA: cocTaBa nNu-
TaTeNbHOW cpefbl, KONMYeCcTBAa PaCTBOPEHHOro B cpeje
Kucnopoga, Temnepatypbl BblpawumBaHua, pH cpefbl, Anu-
TENbHOCTU KYNbTUBUPOBaHMA, BO3pacTa, KoauM4yecTBa MoO-
CeBHOro martepuana u T. 4.

MpoAyueHTbl /M3MHA ABAAKOTCA aYKCOTPOPHLIMKM  MYy-
TaHTaMW C HapylWweHHbIM O6MOCMHTE30M psAja amMMHOKMUCAOT.
MoatomMy Aana obecneyeHWs HOPManbHOro pasBUTUS MUK-
poopraHusMoB TpebyeTcsa BBefeHWe B COCTaB cpefbl 6uo-
TMHa M romocepuMHa. OMOCepUH, NO JaHHbIM MHOTUX aB-
TOPOB, MOXET OblTb 3aMEHEH CYMMOM [BYX aMWUHOKWUC-
NOT— TPEOHWHOM M METMOHMHOM. HO KOHUeHTpauwus
TPeOHWHa B coOCTaBe cpefbl AO/IXKHA ObiTb TOUHO pernameHTm-
poBaHa. Kak Obl/lo cCKa3aHO Bblle, TPEOHUH BMecTe C Nu-
3MHOM SIBASKOTCA MNPU WX ONpPefeNeHHOM COOTHOLEHUN WH-
rmbutopamu p-acnapTaTKuHasbl, T. €. BBEEHWE O4YEHb Ma-
Noro  KonmM4yectBa TpeOoHMHa 6ygeT TOPMO3UTb  poCT
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MUKpPOOPraHn3ma, a M36bITOK ero noejeyeT 3a €060 CHU
Xenve nNPoOAYKTUBHOCTU MUKPOOpraHnsMa Mo nu3uHy. L
B CBA3M C BaXHO PperynsatopHoi ¢yHKuueh Tpeounua
B 06MeHe Bel,eCTB MYTAHTHbIX MPOAYLEHTOB NU3UHA KOH-
LeHTpauun TpeoHWHa B cpefe nNpupaeTcsa upesBblYaliHO
60NbLIOE 3HauyeHWe. IDKCNepMMEHTaNbHO YCTaHOBNEHO, ULTO
Hanbonee npuemnemoli KoHUeHTpauuelh L-TpeoHUHa pAas
pasfiMyHbiX MyTaHToB ABnsfetcs 0,2— 0,8 mr/mn.

EcTb AaHHble O BO3MOXHOW 3ameHe A0 50% TpeoHMHa
Ha L-u3oneiuyuH, HO 3Ta 3aMeHa AN KaXAoro MyTaHTa
LOMKHA 3KCnepuMeHTanbHO O0OOCHOBbIBaTbCH, TaK Kak
CpaBHUTENbHO 4acTo 3TO MPUBOAUT K CHUXEHWIO CUHTEe3a
(po 30%) nwnsuHa.

HeobX0AUMbIM KOMMNOHEHTOM MMTaTeNbHOW cpeabl Ans
FOMOCEPUHOBbLIX MYTaHTOB fBNAeTcA L-meTuoHuH. Ero npwu-
cyTcTBMe B cpeae o6s3atenbHo B KonuvectBe 0,15 —
0,25 mr/mn, OH BAUAET Ha POCT MWKPOOPTraHW3MOB, HO He
y4yacTBYeT B pPerynaTopHOM akTe 6umocuHTE3a nu3uHa, i

Ecnn umcnonb3yeTcsi MyTaHT C HapyLlWeHHbIM 6MOCUHTe-
30M TpeoHWHa (TPEOHWHAEPUUUTHLIA MYTaHT), TO And
pocTa npogyueHTa He TpebyeTcs NpUCYTCTBUA B Cpefde Me-
TUOHWHA, HO OH OKa3blBaeT KOCBEHHOE BO3AelCTBME Ha 06-
pasoBaHuWe N3MHA, 6MO0KUPYS OGMOCUHTE3 FOMOCEPMHA, CMo-
co6CTBYET yBe/IMYeHUO Bbixoga L -nun3mnHa.

Ecnnm ucnonb3yeTcs B KayecTBe NpofyleHTa MOAMAYKCO-
TPOMHbIA MYTaHT, B COCTaB Cpefbl AOMXHbl OblTb BHECEHbI
COOTBETCTBYOLULME aMUHOKWUCNOTbI, BGMOCMHTE3 KOTOPbIX Ha-
pyweH npy MyTauuu, HO C YYETOM UX BAUAHUS He TONbKO
Ha pPOCT MWKPOOPraHuMsMa, HO W Ha aMWUHOKUCMAOTHbLIA 06-
MeH MX.

CnepyeT TakXe yuuTbiBaTb, 4YTO W APYrue amMuHOKUCO-
Tbl, He yu4acTByluUiMe B 0O6MeHe nNpu OGUOCUHTE3e NU3UHA,
MOrFyT OKa3blBaTb BAMAHME Ha POCT W pa3BUTUE MUKPOOP-
raHmsma. Mx BAUAHWE YUYWTbIBAaeTCS KaXAbl pa3 npu pa-
60Te C HOBbIM MPOAYLEHTOM — aMWHOKWCAOTHLIA cocTaB
cpefbl A4O/MKEH YTOYHATLCA 3KCNEPUMEHTaNbHO.

Bce npoAyueHTbl NM3WHa ABAAKOTCA OGUOTUH3ABUCUMbIMU
MUKpoopraHmamamu. O6bIYHO KONM4YECTBO OMOTUHA B Cpe-
fe OO/MKHO O6biTb CPaBHWUTENbHO BbLICOKUM, 3HA4YUTENbHO
Bbilwe (20 MKr/n), 4yem 3TO HeO6XOAUMO ANS HOPManbHOro
pocTa U pa3BUTUA MUKPOOHOI KneTku (4 —5 mkr/n). |

Ecnn Xe CHU3UTb KONMYECTBO 6MOTMHA Ao 1— 2 MKr/n,
6uocnMHTE3 nNU3MHa CcHuxaetca B 20— 30 pa3, HO OfHo-

376



PCMCHHO pe3K0o MoBblWaeTcs 6UOCUHTE3 TNYyTaMUHOBOM
'cnoThl. B KynbTypanbHON XMAKOCTWM ee HakanjamMBaeTcs
fo 20 — 30 r/n.

Bbicokasi KOHLeHTpauua 6uMoTMHA B Ccpede cnocobeTsyer
obpasoBaHuio LUTONMa3MaTMyeckoli MembpaHbl, N1erko npo-
efaeMO [N OCHOBHbIX aMWHOKWUCAOT, TakKUX, KaK JIM3UH,
U TPYAHO MPOHWULAEMOW ANA KWUCAbIX U HEWTpasibHbIX aMu-
Hokucnot. B pesynbTaTe B Takoil KynbType co3jatTcs
6naronpusTHble YCNOBUA NS 06pa3oBaHMS MOBLILEHHOTO
KoNMnyecTea BHEK/IETOYHOTO NM3MHA 3@ CYET BbICOKON KOH-
ueHTpauuu BHYTPUKAETOUYHOW rAyTaMWUHOBON KWUCAOTHbI, KO-
Topas ABNAETCA HEOOXOAUMbIM MNOCTaBLWMKOM aMUHHBIX
roynn npu o6pa3oBaHWM acnaparMHOBON KUCAOTHI M B pA-
e Apyrux npespaweHuil uenu obpasoBaHus L-An3uHa.

MoMMMO romMocepuHa, TPeOHUMHa W 6UOTMHA NPOAYLEH-
Tol L-nn3nHa, oTHocAuwwmecs K poay Brevibacterium, Tpe-
OyloT B nuTaTeNnbHON cpede 0653aTe/IbHOTO MPUCYTCTBUSA
BuTamMnHa Bi (TuamwuHa). Ecnm B cpefe OTCYTCTBYeT Tua-
MUH, TO KynbTypa NAOXO pacTeT M BMecTO L-nm3nHa npe-
MMYLeCTBEHHO o6pasyeTcs L-anaHuH.

VcTouyHMKaMyu 6GUOTUHA WM TMaMUHA B MPOMbIWAEHHbIX
nuTaTeNbHbIX Cpefax OO6bIYHO ABASAKOTCH KYKYPY3HbIA 3K-
CTPaKT M CBEK/J0BMYHAA Menacca.

B npombiwneHHble cpeabl He A006aBNAKOT 4YUCTble aMu-
HOKMCNOTbl. WX copepxaHue B nuTaTenbHON cpeje nonon-
HAeTCA 3a CYeT BBeAeHMA 6oraTbiX aMWHOKMCAOTaMu OT-
XOOB pPa3/IMUYHbIX MPOM3BOACTB, a TakXe TUAPONN3aTOB
6enokcofepXallero Cbipbf: KYKYPY3HbIA U pPbIOHbIA 3KCT-
paKTbl; TMAponAM3aThbl LIPOTOB, OCTAKOWMUXCA MOCMe U3B/e-
YEeHMs XKXUPOB M3 apaxwmca, COW, NOACONMHEYHWKA, FMAPOIM-
3aTbl OTXOA0B MOJIOYHOW MNPOMbIWNEHHOCTU, COAEpXalnx
Ka3ewH, pbIGHON MyKW, KOPMOBBIX APOXOKeR. [lo3mpoBka
3TOr0 BMfAa CbipbA ONpeAensercs, WUCXOAS U3 COAEepXaHua
HeobX0AuMMbIX ANA  OUOCMHTE3a NM3MHA  aMUHOKWUCAOT.
[aHHble 0 copepXaHuW aMWHOKUCAOT M OGMOTWHA B HEKO-
TOpbIX OTX04ax W ruaponmsatax npeacTaBneHbl B Tabn.5l1.
OfHaKO fAaHHble O COfepXaHWu CBOGOAHLIX aMUHOKUCAOT
He Bcerja AalT MOfIHOe MpeAcTaBNeHUe 0 Bcex Gopmax
YcBaMBaeMOro aMWHHOIO asoTa, TakK KakK MHOrMe npoay-
LUEHTbl aMWHOKUCAOT 06nagaldT nenTWha3HOW aKTUBHO-
CTbto. OnNbIT MOKa3biBaeT, *4TO MaKCUMMYM HaKONIeHuUA
N-efin3MHa HabnwAaeTca  MNpuM  COOTHOLWEHWM METUOHUH:
TPEOHWH : n30neiunH, Kak 1:4:6, a cofepxaHue L-TpeoHu-
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a gomkHo ObITb B 3aBUCMMOCTU OT WCMONb3YEMOro Mnpo-
ayueHta B uHTepsane oT 0,2 go 0,4 mr/mn, wam ot 20 po
40Mr %-

Onsa HOpPManbHOro pocTa, pasBuUTUA KynbTypbl W 6uo-
cHresa e L-nu3nmHa HeobXxoguMmo B COCTaB Cpefbl BBO-
OWTb  MCTOYHMKM  yrnepoga. XOpowWWMU  UCTOUYHUKAMM
yrnepoga SBJIAIOTCA MOHO- W [Aucaxapupbl: T/1H0K034,
(hpyKTO3a, Caxapos3a M MaibTOo3a.

MakcuManbHbli  6uocuHTe3 L-nn3nHa Habnwgaetcs Ha
cpegjax C caxaposoii. JlakTo3a, paduHo3a, MEHTO3bI
npakTUYyecky He MOryt O6biTb ANA  MPOAYLEHTOB NWU3UHA
MCTOYHWKOM Yyrnepofa, TaK Kak MOYTM UMW He ycBauBa-
toTCH.

KoHueHTpaunsa yrnesoja B Cpefe CYLECTBEHHO CKas3bl-
BaeTca Ha OuocuHTe3e L-nu3mHa. C yBenWYeHUEM €ro
KOHLeHTpaunun KOnM4yecTBO /W3WHA B Cpefje BO3pacTaer,
HO He BCerjga 3To 3KOHOMMWYECKWM Lenecoobpas3Ho, TakK Kak
c MOBbIWEHWEeM KOHUeHTpauuu, Hanpumep, 'caxaposbl B
cpegse CTeMeHb ee WUCMNOAb30BaHWA MUKPOOPraHM3MoM nmna-
faeT. CumTaeTcqa, 4TO npouecc € HambONbWMUM 3KOHOMMU-
YeCKUM 3(h(eKTOM MnAeT, ecnnm KOHUeHTpauus ycBamBaeMo-
ro yrnesoja Haxogutca B npepenax 10— 12%. Ycnosus
6uocuHTe3a ynyywarTcsd, ecnnm Yrnesojbl BBOAATCA APO6-
HO, MO Mepe UX NoTpebNeHUs U3 cpefbl.

B nNpOMBbIWIEHHBIX YC/NOBUAX B KAayeCTBE WUCTOYHUKA
YyrnesofoB MNPUMEHAKOT CBEK/NOBUYHYK WIW TPOCTHUKOBYIO
menaccy, rugpon (oTxoAbl NpW MPOU3BOACTBE caxapa),
pasfinyHble TUAPONM3aThbl LEN0N030COAEpXKaLllero ChipbA
(XN0NKOBOM LIeNyxu, [LPEBECUHbl, KYKYPY3HOW KO4Yepbix-
KW), a TakXe rugponusaTtbl Kpaxmana. Haunyduwwue pe-
3ynbTaTbl NOMYYawTCA MNpU  BbipalMBaHUW MNPOAYLEHTOB
NIV3NHAa Ha Menacce, KOTopas BHOCUTCA B COCTaB Cpejgbl B
KonnyectBe 15—20%. HepocTaTKOM [aHHOr0 CbipbA SB-
nalTca 6oMblWMe pasnMynMs OT NapTUM K NapTuu, KOTOpble
MOTYT TMPUBOLUTL K CYLECTBEHHOMY CHUXKEHUID BbIX0A4a
nu3nHa. B cpefgHem BbIXOA NW3WMHA Ha Menaccax cocTas/f-
eT 25% oOoT BBEAEHHOro B Mpouecc caxapa, a 418 HEKOTOo-
pbIX MYyTaHTOB OH MOXeT pocturate 30—33%.

B HacTosuiee BpeMsi MEPCNEKTUBHLIM SABAAETCHA WCMO/b-
30BaHMe B KayecTBe WCTOYHMKA yrnepoja HOPMaabHbIX
YrnesogopofoB (razoo6pasHble, XWAKWe W TBepable) U
NPOW3BOAHbIX MPUPOAHOro rasa aTuneHa (yKcycHas Kucno-
Ta, 39TaHON W 3TUNEHTNWKONbL). MpyU TaKOM WUCTOYHUKE YT-
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nepoja MCNOMb3yKTCA TaKXe T[OMOCEPUHOBbIE W TpeoHa-
HOBble MYTaHTbl CReunanbHbIX BWAOB MUKPOOPraHNU3mMoB
ycBamBawuwmx yrnaesogopogbl. CpeAn nNpoAYyLEHTOB MOXHO
Ha3BaTb Cliegylolwmne MuUKpoopraHusmel: BT. ketoglutamj.
cus, Arthrobacter parafineus, Corynebacterium hydro,
carbolastus, Nocardia sp. n gp. Ha yrnesogopogax u ux
OKWUC/MEHHbIX MPOU3BOAHbLIX MWKPOOPraHW3Mbl Hakanauea-
0T oT 3 fo 34 r nn3nMHa Ha 11 KynbTypanbHOMN >XUAKOCTW.
YrnesogopoAbl MOryT 6bITb  WCNOJIb30BaHbl B  KayecTse
eJVHCTBEHHOr0 MCTOYHMKA Yrnepoga WAW Xe B coyeTaHUM
C yrnesofjamu WAW C OKUCAEHHbIMWM (OopMaMu YrneBofoOpo-
foe. CuuTaeTcs, 4YTO CamMblM MEPCNEKTUBHLIM  fABNAETCHA
auertaT, Ha KOTOPOM O6O/bWMHCTBO W3BECTHbIX MPOAYLEH-
TOB, a TakKXe paf cneyunanbHblX BULOB MUKPOOPraHuM3MoB
XOpoWwo pacTyT U ob6bpasywT numsumHa pgo 20—90 r/n.

Mpn ucnonb3oBaHUM cpej C aLeTaToOM CHWXaeTca MoT-
pe6HOCTb MUKpPOOPraHW3mMoB B OWOTUHEe A0 1 MKI Ha 1 n
nuTaTeNnbHOW cpedbl. Ho npu BblipalWlMBaHUM Ha aueTaTHbIX
cpefax ecTb HEKOTOpble CNOXHOCTU. AueTaT yrHetaet 6uo-
CUHTE3 (epMeHTOB UMKNa TPUKapOOHOBbLIX KUCAOT, W no-
TOMY €ro TnoOBbIWEHHOe COfepXaHne B Cpefe Bbl3biBaeT
CHUMXeHWe Nu3nHoo6pasoBaHns y MUKpoopraHusmos. [lpe-
[leflbHO JonycTMMOe cofepXaHwe alertata B Cpefie He
LOMKHO npeBblwath 2%. [03TOMy nNpu KynbTUBUPOBaHUU
HE0O6X0AMMO OCYLLecTBAATb APO6GHYIH nofayy YKCYCHOMN
KUCNOTbl WAWM ee cofeil. YacTo WMCMNONb3YIOT U CMECb KuUC-
NOTbl W aueTata HaTpua WAM KUCNOTbl W aueTata aMMOHMA
B OnpefieNeHHbIX COOTHOLWEHWUAX, YCTaHaBNWBAEMbIX ans
KaX[oro wramMMa 3KCMepuMEHTaNbHO, HO MNpW BCEX Yclo-
BUAX KOHLUEHTpauua MWOHOB aleTata B MepecyeTe Ha YK-
CYCHYH KMUC/MOTYy He [oO/bKHaA  npesbiwatb 1,5—2,0%.
BeefeHune B cpedy He60nbWOro Konuyectsa caxapa, Ha-
npumep rnwKosbl oT 1 o 6% (K auertaTy), cnoco6cTeyeT
NoBbIWEHNO Bbixoda nm3nHa Ha 30—50%- Bbixon nusnHa
B nepecuyete Ha noTpebneHHbIli auetar cocTaBnsetr 25—
27%. Ha 3TO cpepe Takxke Tpebyetrca cobnwpgeHue on-
pefeneHHOro  COOTHOWEHUA  AePUUUTHBIX aMUHOKWCAOT,
Hanpumep npu  KynbTuBupoBaHuu  Brevibacterium sp.
22 JT CcOOTHOWeHWe TpeoHWHA K MeTWoHMHY 3:1, a copgep-
XaHue THamuHxnopuga — 0,04 wmr/n n  6UOTUHA —
0,05 mr/n.

Ona npumepa paccMOTPMM MNpPOLECC HAKOMNNEeHUA NU3U-
Ha npuv BblpawmueaHum Br. sp. 22 J1 Ha aueTaTHON cpeje
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cneYtower0 coctaBa (B %): auetar amMmMoOHua— 1,5;
[matoko3a— 1,0; Kanui (hOC(OPHOKUCALIA OAHO3aMellen-
bl — 0,02; MgS04— 0,04; wmoueBuHa — 0,2; rmgponusat
coeBoli Mykun— 1,5 (no cyxum BeuiectBam); NH4SO4— 3;
Heo6xopuMble POCTOBble BELWECTBA W AMWHOKWUC/OTHI.
YKCYCHas KucoTa nojaeTcs HEMNPEepbIBHO B BUAE CMecu
1M yKcycHoOi kucnotbl M 0,25M aueTaTta amMOHMA C Ta-

1
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| WO-"bro »
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y
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1100 b,b
20 30 o] 24 us

OMMTenbHOCTb KyNbTUBUpoBaHus, 4

Puc. 107. AuHamuka HakonneHus L-nusuHa (/), 6buomaccel (2) u n3me-
HeHWsi KOMMOHEHTOB nuTaTeNbHOl cpefbl (3 — rnwkosa; 4 — ykKcycHas
Kucnota; 5 — L-TPeoHUH npu KynbTuBMpoBaHuu Brevibacterium 22/1 Ha
cpegax, cofepxXaljnx YKCYCHY KWUCMOTY).

KOli CKOpPOCTbID, 4TOObI B MepecyeTe Ha YKCYCHYK KUCAOTY
ee KOHUeHTpauus He npesblwana 1,2—1,5%. Ha pwuc. 107
NMoKazaH XxapakTep HaKoMnaeHWA fu3nMHa u 6romacchbl K
notpebneHnMs MCTOYHUKOB yrnepoga u L-TpeoHuHa B npo-
Lecce (pepmeHTaumu. M3 pucyHka npexpae BCero BUAHA
B3aMMOCBA3b OMOCMHTE3a Nu3nHa c noTpebneHnem L-Tpeo-
HvHa. COBepLWeHHO O0YEeBUAHO TakKXe, 4YTO W3 CMecu WUCTOu-
HMKOB yrfiiepofa nepBoHavasbHO NoTpebnseTca rAKo3a, YTo
COOTBETCTBYeT Hambonblieli CKOpPOCTM pocTa 6Guomacchl
npoayueHTa, a 3aTemM HayMHaeTca notpebneHue auetata u
HakonneHwe B KyNbTypasbHOW >KUAKOCTWM NWU3UHA, KONU-
4YeCcTBO  KOTOpPOro K 72-My 4acy pocTa cocTaBnser
34,0 r/n.

B nuTepaType ecTb YyKasaHWs, 4TO NM3UH MUKpobBuono-
rMYeCKMM OJHOCTYNeHYaTblM CMNOCO60M MOXHO MONyYaTh,
MCMOMb3ys B KauyecTBE WUCTOYHMKA Yyrnepoga 3TU/OBbLINA
CHMPT, KOHUEeHTpaLua KOTOpoOro B cpefe He AO/MKHa npe-
BbllaTh 2%.
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Ans aToli UenM MCNonb3yKTCH CMeunanbHO MNOAYYeHHble
MYTaHTbl, OTHOCALLMECA K TOM Xe rpynne MUKPOOPraHuW3-
MOB: Corynebacterium glutamicum, Brevibacterium
flavum, Brevibacterium lactofermentum, Corynebacteri-
um acetoacidophilum. 3Tu myTaHTbl o6nagatT AELL-pe.
3UCTEHTHOCTbIO UM HEJOCTAaTOYHOCTbIO MO CEePUHY, anaHuHy
NPOANHY, HWKOTUHAMWHY, MaHTOTEHOBOW KucnoTe u ryq!
HUHY. Tlo4yeMy MMEHHO TakKoro poja MYTaHTbl CMOCOGHbI
pacTu Ha 3TWA0BOM cnupTe U o6pa3oBbiBaTb nM3uHa f0
50—60 r/n, noka He fICHO.

Takum 06pa3om, B 3aBMCUMOCTU OT MCMNOb3YEMOro Mpo-
AyueHTa MOTYT NPUMEHATbLCA B MPOMbILIAEHHBIX YCNOBUAX
camble pa3Hble WCTOYHWKU Yraepoja: MOHO- U fucaxapupsbl,
rMAponu3atel MNOAMCaxapujoB, pas3fUyHble YrAeBofOpPOAbI
N HEKOTOpble WX OKUCAeHHble (opMbl. KonuyecTtBo MCTOU-
HUKa yrnepoja, TEXHONOrMA €ero BHECEHWA B Cpefy U CTe-
NMeHb €ero WUCMoJib30BaHUA Ha OWOCUHTE3 JIM3MHA 3aBUCAT
0T (M3MONOrMYECKNX O0COBEHHOCTEel [AaHHOr0 MNpPOoAyLEeHTa
M OT afjanTtauuy ero K faHHoMy cybcTpary.

McToYHMK a30Ta O06bIYHO BHOCUTCA B COCTaB Cpefbl /-
60 B BMAe conell aMMOHUA, UK B BUAe MOYEBUHbI. OfHaKO
4N KaXAOro MPOMbIWIEHHOTO LWITaMMa MpeuMyLliecTBa
TOM WAWM [pyroli conu OnpeAenfaldTCa 3KCMepUMEHTanbHO.
Ha puc. 108 npepcTaBieHbl faHHble MO BAUSHUIO KOHLEH-
Tpauum MCTOYHMKA AMMOHWUAHOTO a3oTa Ha 6GMOCUHTE3 nu-
3MHa TpeMsa pa3MYHbIMWU KynbTypamu. [paduku Harnag-
HO MoKa3blBalT, 4TO, Hanpumep, Ans Brevibacterium sp.
22 Hanbonbllee NM3MHOOOGpPa3oBaHWE NPOUCXOAUT NPU MUC-
nonb3oBaHun 1,5—2,0% NH4ClL nam (NH4h S 04 Heckonb-
KO WHaye BeAyT cebs [ABe Apyrue KynbTypbl, HO BO BCEX
Tpex BapuaHTax KynbTyp HeT COBMAAEHWS HWU B COMAX, HM
B [03MPOBKAax, HW B BEAMYMHAX MaKCUMaNbHOrO Hakomnne-
HUA NU3NHAa.

MHoOrve npoAyueHTbl Nu3MHa o06nafalT ypeasHOM ak-
TUBHOCTbIO U MOTOMY MOFYT WCMNOMAb30BaTb MOYEBMHY B
KauyecTBe UCTOYHMKA aMMOHMWIHOro asoTa.

Bonblwoe 3HayeHUE MMeeT TakKXe COOTHOLUEHWE Yriepo-
fa n asoTa B cpege. ONTMManbHOe COOTHOLIEHME AN KaX-
[Or0 WTaMMa-—CBO€, WU OTKAOHEHWe OT Hero npueoput K
HapyweHuio 6uocnHTe3a nu3MHa. Hanpumep, Ana Coryne-
bacterium glutamicum 95 3TO COOTHOWEHME AOMKHO 6bITb
C:N—11:1, ecnu e W3MEHUTb €ro B CTOPOHY YBeIMYeHus
aszota, TO BMeCTO NU3MHA O6yAeT HakKanniuBaTbCA anaHuH.
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£CNH B cpefie Majso a30Ta, TO CHUXAETCA BbIXOL /IN3UHA,
a NpuM HW3KOW a3pauuu o6GpasyeTcsd MOMOYHAs KKUCMOTa.
B nuTtatenbHO cpefe WUCTOYHMKaMKU asoTa MOTyT O6bITb
aMWUHOKUCNOTbI, MOYEBUHA WAM CONMM aAMMOHMA.
Ona npofyueHTOB NM3MHa HeO6GXOAMMO B COCTaB Cpefbl
BBOAUTL (hocthop B BUAE Ka/iMeBbIX COMeil POCHOpPHON Kuc-
NoThbl, HO KOonmMuyecTBO ocopa B Cpefe [OMKHO 6ObiTh
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Puc. 108. BnusHuMe MUCTOYHMKA a3oTa Ha OGMOCUHTE3 NM3MHA HEKOTOPbIMU
6aKTepuanbHbIMU KynbTypamm:/A

| —Brevibacterium 22; 2 — Micrococcaceae E; 3 — Micrococcaceae 28.
WccnegoBaHne nNpoBOAMIOCL Ha cpefde, cofepxalieil (B %):

menacCbl— 15; KyKYpPYy3HOro aKCTpakTa —2; mena— !; ‘HrPON— 0,65; KHPO4—
0.05; pH cpegbl 7,0.

pernameHTMpoBaHo (8—20 Mr%), 10-kpaTHOe MNOBbILEHUE
ero KoHueHTpauumm po 160—200 mr% B cpefe npuBOAUT
Ona Coryn. glutamicum K CHWXEHWIO CUHTEe3a NWU3MHa
noyT HaAMONOBUHY, MO3TOMY (OCHPOPHOKWUCABLIA aMMOHWUA
Henb3f MCNoNb30BaTb B KAayeCTBE MWCTOYHMKA a3oTa.
MpoAyueHTbl NU3MHA WCNbITHIBAIOT MNOTPEeGHOCTL B pafje
MakKpo- M MWUKPO3/IeMEHTOB: MarHuu, >Xenese, Meau, Map-
raHue. MarHuin BBOAMTCA 06bIMHO B BWAE COMKU  CEPHON
Kucnotel B konuvectse oT 0,03 go 0,05%, ocTanbHble conu
BHOCAT B cpejy TakXe B Bufe cynb(aToB, HO UX KONU-
4YeCTBO 3HAYUTeNbHO MeHblWwe — oT 0,0008 po 0,001%.
O6bI4HO Xenes3o, Medb M MapraHel, creyuanbHO B cpejbl
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He BHOCAT, OHW €CTb B [JOCTaTOYHbIX KO/MMYECTBaxX B KYyKY.
pY3HOM 3KCTpakTe, MeflacCe U LPYrMX KOMMOHeHTax cpepbl

Ycnosua KynbTUBUpPOBaHUA  onpegenawTcs pH cpedbl
CTeNneHb aspauunu cpegbl, ANUTENbHOCTHIO U Temnepaty.’
poii epmeHTauuu, BO3PacToM W [030/ MOCEBHOr0 Mare-
puana. Bce 3Tu (hakTopbl OKa3blBalOT CYL,ECTBEHHOE BAWSA-
Hue Ha 6MOCUHTE3 NIN3UNHA.

BONbWMHCTBO NPOAYUEHTOB J/IM3MHA SABNAIOTCA Me30-
(UNbHBIMWU  MUKpOOPraHW3mMamu, UMELWNUMU  ONTUMYM
pocTa, pa3BuUTMA U OBMOCMHTE3a fNM3MHA Npu TemnepaType
28—30° C. OTKNOHEHMA OT 3TOW TemnepaTypbl HeXenaTenb-
Hbl. TloBblWeHWe Temnepatypbl Ha 5—7°C 0T onNTUMasb-
HOM MPUBOAMT K ObICTPOMY aBTONM3Y KYNbTYypbl, U B cpeje
HakannMBaeTcA 3HAYUTENbHO MeHbLW e N3UHA. [MOHMXKeHUne
TemnepaTypbl Ha 4—6° C Tak)Xe HeBbITOAHO, TaK KaK Ky/b-
TUBMPOBAHME pe3Ko 3aTarumsBaetTca Ha 12—20 4, XOTH BbI-
X0[4 NIM3UHA MPU 3TOM MOYTU He najaert.

YpoBeHb pH cpeabl — 3TO 04YeHb OTBETCTBEHHbLIW napa-
MeTp npouecca. Kak W3BeCTHO, MpoAyueHTaMu SABAAKTCA
6akTepuanbHble WTaMMbl, ¥ MOTOMY B 6O0NbLWWHCTBE CAYy-
4yaeB ONTUMYM pH AnA KynbTUBUPOBaHUA NeXxuT B obnac-
™M, 61M3KOM K HenTpanbHOW wmnm cnabouwjenodyHon. Ans
WTaMMOB, MCNONb3yeMblX B Halleld CcTpaHe, Haunydwue
pesynbTaTbl No 6MOCUHTE3Yy NM3MHA nonyyatTcs, ecnm pH
cpeabl noggepxwueaetca okono 7,2+0,2, a ana Brevi-
bacterium 22 un Brevibacterium flavum — B wuHTepBane ot
7 po 7,6. Ana BCeX W3BECTHbIX MPOAYUEHTOB nusnHa pH,
obecneymBalolWwein MakCUManibHOE HAKOM/JeHWE NN3WHA U
poCT KynbTypbl, NeXWT B npegenax oT 6 go 8,5.

CHabxeHue pacTyleid KynbTypbl KWCMOPOAOM sBASETCS
OTBETCTBEHHbIM U BaXHbIM (PakTOpPOM, BAUSAKOLWMM Ha pocT
MUKpoopraHmsmMa u obpasoBaHue um nu3mHa. Kwucnopog,
MCMONb3yeMblli  6akTepuanbHOW  KNeTKOW, A[O/MKeEH OblTb
pacTBOpeH B nuTaTenbHol cpege. Ona yBenumyeHus pacT-
BOPMMOCTM  KWUCNopofa OCyLWecTBnAlT 6apb6oTupoBaHue
cpefbl BO34YyXOM c¢ OAHOBPEMEHHbIM €e MepemMeLINBaHNEM.
B 3aBMCUMMOCTW OT CMCTEM W KOHCTPYKLWUIA aspupyrolimx u
nepeMeLIMBal L MX YCTPOWCTB KOMMYECTBO pacTBOPEHHOTO
Kucnopofa e cpege 6ygeT pasinyHbiM. NS TOro 4to6bl
CONOCTaBUTb YCNOBMA O6WMOCUHTE3a Lenesoro npoAykra c
KONMYeCTBOM pacTBOPEHHOro Kucnopoja, Heo6xoAuMo Xo-
TS 6bl 3Ty 3aBUCMMOCTb MPOCNEAUTb MNPWU PasfiINYHbIX 3Ha-
YeHUAX CYNbMUTHOrO uucna, KOTOpoe MOXeT ObiTb Mepe-

384



cuMTaHo Ha KONMMYECTBO pPacTBOPEHHOro kucnopoga (B T
02ua 1n cpegbl B yac). PasfuuHble MPOAYLEHTbl /IM3NHA
MONbITBIBAOT HEOAMHAKOBYH MOTPeGHOCTb B KUCI0POAe, HO,,
yunTbiBas, YTO npolecc GMOCMHTE3a /IN3MHA CBSI3aH C Bbl-
coKoii aKTMBHOCTbIO [eruAporeHas UuKna TPUKAPGOHOBLIX
KNCNOT W C aKTUBHOCTbIO (PEPMeHTOB TIMOKCANaTHOTO LUK-
na, BCe OHW HYXAalTCA B WHTEHCWBHOI aspauuu. Hegoc-

Puc. 109. BnusHue cocTaBa cpefbl W aspaummn Ha obpasoBaHue 6Guomac-
Cbl, IN3VHA W MOJMIOYHOW KWCMOTbI NpyU KynbTuBMpoBaHuu Corynebacterium
glutamicum T-3, Ha cybcTpaTe pasIMYHOrO cocTaBa:

1— 15% menacchbl; 2 —20% Menacchl; 3 — 28% menacchbl.

TaToO4YHas aspaums nNpuBOAUT K YyCUNeHUI0O ob6pasoBaHUs
anaHuHa U MOMOYHOW KUCNOTbl 3a CYET CHUXEHWUA BbiXxoga
NN3MHA, YTO KpaliHe HexenaTenbHo. Ho B TO e Bpemsa cTe-
MeHb aspauum [OMKHA ObiTb BMOMHE ONpPefeneHHON, Tak
KaK WMHTEHCMBHAA aspauus MNpuUBOAUT K YCWUJIEHHOMY pOCTY
caMOW KynbTypbl, BbIXOA4 e /fu3MHa HayuHaeT na-
faTb TakK e, Kak W nNpM HefocTaTOYHOW  aspauuu
(puc. 109).

B npouecce KyNbTUBUPOBAHUA KOHLEHTPaALWUA PacTBOPEH-
HOrO KWCnopoja KOHTPO/NIMpyeTCcA Mo mnapuuanbHOMy [aB-
neHnwo kucnopoga (Po,)* HesaBUCMMO OT BEAUYUHBI Kv
B JAaHHOM annapate XapakTep wu3MeHeHus pOr B KynbTy-
panbHOM >XMAKOCTM O6bIYHO HOCUT OfHOTUMHBLIA XapakTep,
HO rnybuHa CHUXEHUA BENUYUHBLI POTr B MOMEHT Haubosb-
Wwen ckopocTu o6GpasoBaHUA 6Guomacchl MpoayueHTa 6ygeT
pasnuyHas (puc. 110, a), 4TO B CBOK OYepedb CyL,eCTBEH-
HO BNMAeT Ha o6pasoBaHue nu3mHa (puc. 110, 6).
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1

Mo paHHbIM 3aliueBoil M Ap., AN Toro 4Ttobbl ob6ecne-?
UNTb MaKCUMMasbHbIA BbIXOJ NU3UHA, HEOOXOAMMO B MOMEHT
KPUTUYECKOTO CHMXKEHUA NapuuanbHOro faBneHWUs KWUCNopo-
pa (B8 nepuop ot 16 go 20 4 pocTa KynbTypbl) nogaTtb B

KYNbTypy Takoe Konuye-
CTBO BO3AyXa, 4TOObI €ro
BEIMUMHA He najana Hu-
e 20—30% oT nonHo-
ro HacblluieHnsa. Aapupy-
Iolme U nepemellnBao-
Wue ycTponcTBa LOMXK-
Hel B  (hepMeHTaTOpax
paboTaTb C y4eTOM 3TO-
ro nonoxeHusa. OnNtu-
MafibHble 3HauveHuUs Kv
W YpOBHA pOrB cpefe
ONA  KaX[oro opraHus-
Ma MOryt 6biTb ycTa-
HOBJ/IEHbl TOJ/IbKO 3KCMe-
pUMEHTaNbHbIM  MNyTeEM
C Yy4yeTOM XapakTepa
nuTaTenbHOM cpefbl U
NMPUMEHAEMOro MeHora-
cuTens.

MCXO04HYO  KYNbTy-
py npoayueHta XpaHAaT
N noajepXxusBalwT Tak
Xe, Kak u nwboi gpy-

Puc. 110. [AuHamMukKa U3MeHeHUs romn MUKPOOPTraHn3M.

napunasbHOro pAaBneHUA KuUcnopoaa Oco60ro BHMUMAaHUSA Tpe-

(a), obpasoBaHua 6uomaccbl (B) u 6
HaKOMMeHNs Nu3MHa (6) npu Kynb- ytioT npoayueHTel nun-

TuBmpoBaHum Corynebacterium glu- 3UHa B CBA3W C T€M, 4TO
tamicum T-3 npu pasnnyHbIX 3HaYe- OHW TNOfBEPXeHbl NU3U-
HUAX  cynbduTHbIX umcen (Kv) B cy nog peiicTeuem Ga-

thepmeHTaTOpe (Ha KpWBbLIX UMUdpa
yKasblBaeT BeNUYMHY CYNb(UTHOrO ros. B HacToswee Bpe’

uucna B epmeHTaTOpE). MS M3 KynbTypanbHOM

XUAKOCTH, BO34yXa,

MoyBbl TeppuTOpUA 3a-
BOAOB, MPOU3BOAAWMNX NM3UH, BbifeNeHO A0 50 pasnnuyHbIX
tharoB. Bce ¢arum mnopaxawT MUKPOOpPraHu3mbl, OTHOCH-
wmeca B Brevibacterium, gns Corynebacterium noka He
o6HapyxeHo haros. OT (haroB O4YeHb CMIOXHO M36aBUThHCA,
noatomy 60nee payMOHaNbHO MCNONbL30BaTb aroycrToium-
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pbie MukpoopraHmsmbl gna 6uocuHTesa nusuHa. Mpn otbope
NpoAyueHToB B rpynne Brevibacterium Heo6XOAUMMO Y4UTbI-
BaTb MX CTOWKOCTb K aHTMOMOTMKaM, OCOBEHHO K CTpPenTo-
MULMHY, TaK KaK yCTOWYMBbIe K 3TOMY COEAUHEHUID MUKPO-
OpraHM3Mbl YCTONYMBbLI U K mopaxeHuto aramu. VcxogHyto
UNCTYH KONNEKUMOHHYK KynbTypy XpaHAT, Kak npaBuno,
B amMnynax B AMOMUALHO BbICYLIEHHOM COCTOsiHUKM. Mpu Ha-
yane NpouM3BOACTBA UCXOAHYIO KYNbTYpy BbICEBAKT B YalUKWU

Puc. 111. InHamnKa pasBuUTUA MPOAYLEHTA NN3NHA N N3MEHEHUA cocTaBa
KyNbTYpafbHOW >XWAKOCTW B XOAe MepuoaMYeckoro BblpawmBaHus Mic-
rococcus glutamicus 95:

| —6uomacca; 2—yrnesofbl; 3—asoT (NHi); 4 —TPEOHWH; J1—/IN3UH; 6 —
CKOpOCTb GMOCUHTE3a Nu3nHa; 7 — pH.

MeTpn Ha arap XOTTUHrepa, 3aTemM B MPOOMPKKU, KONObI U B
MHOKynATop. lMoceBHOW MaTepuan 06bLIYHO UCMONb3yeTcs B
Bo3pacTe 16—24 4 n umeetr TUTP (2-~4) K09 kKN Ha 1 mn
KynbTypbl. [J03MpOBKa MOCEBHOro Matepuana MOXET 6biTb
pasnnyHoii — oT 1 go 5%. Yem 6onblwe p[o3a MOCEBHOrO
MaTepuana, TemM Bblle 3KOHOMUYECKUNA KOIPPULUMEHT, KO-
poye nar-asa M MeHblWle AAWTENBHOCTb BblpawMBaHUs
NPOU3BOACTBEHHOW KYNbTYypbl.

Y NpoAYyLEeHTOB NIN3MHA HaKonneHue 6Guomaccbl U NU3MHA
He coBMajaeT no BpemeHu. Mo gaHHbIM 3ailueBoil, 6uomac-
ca HakannuBaeTca B nepBble 12— 18 4, a uUeNneBOi npo-
OYKT — NU3UH — HayMHaeT 06pasoBbIBAaTLCA B  3aMeTHbIX
Konuyecteax Nulb TOrfa, Korga pocT OGuomacchl 3amef-
nsetca (puc. 111). B nepuoj OTCYTCTBUSA OMOCUHTE3a NK-
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3uHa (nepsBble 12— 18 4) KNeTKM nNpPoOAYLEHTa KpynHble-

Korga >e HauyumHaeTcd obpa3oBaHWe nM3WHa, OHW 3aMeTHa

yMeHblatTca. Hanbonee xapakTepHbIM MNPM3HAKOM Hauya-

Nna 6uOCMHTEe3a NM3MHA ABAAETCA MNOYTM MOAHOe noTpebre-

Hue u3 cpefdbl TpeoHuWHa. Haubonbwas CKOpPOCTb OGUOCUH-

Te3a NU3nMHa Ana kynbtypbl Coryn. glutamicum 95 Ha6nto-

paetcqd Ha 20—30-m yacy

pocta u pocturaet 0,65;

r/(n-4) (puc. 111, kpwusas:

6), 4To coOoTBETCTBYET (ha-

3e 3amMefneHus pocTal

KyNnbTypbl. ONs KynbTypbl

Brevibacterium sp. 22JI

LBYX(]Pa3HOCTb TOXe ume-

eT MeCcTO, HO OHa Bblpaxe-

A M 72 % Ha MeHee YeTKO, YeM Yy Ky/b-
ANMTensHOCTb Ky/bTUBUPOBaHUS, Y .

Typbl  Coryn. glutamicum

Puc. 112. JAumvammka wawonnenus 990 (puc. 112, kpusble 1 u

nnsmHa  (/), pocta MUKpoopraHus-  2).
Ma (2) W noTpeG/ieHNs yrneBojoB M3MmeHeHNA B cocTaBe
(3) B X0AE NEpPUOANYECKOrO Ky/bTu- Cpeabl M 6UOCUHTE3e OT-
BupoBaHusa Brevibacterium sp. 22/1.
fenbHblX MeTabonuToB Ans
3TUX [ABYX KYNbTYyp UMeKT
MHOro 06Lliero, HO ecTb M HeKoTopble pasnuuua. LnuTenb-
HOCTb KynbTuBMpoBaHua Coryn. glutamicum u Brevibacte-
rium 22J/1 npakTMyeckn ofnmHakoBa (68—72 4), KONN4YECTBO
o6pasyloWwero iM3nHa TakXe 04YeHb 6/M3KO M 3aBUCUT OT
cocTaBa cpefbl, YPOBHS [Ae(ULUTHbIX aMWUHOKMCNOT, asapa-
UMM n T. 4., OHO Kone6netcsa oT 25 pgo 50 r/n.

§ 3. OCHOBHbIE 3TAMbI MPOM3BOACTBA NN3NHA
MMWKPOBENONOTMYECKNM MNYTEM

B oTnnume OT NPOM3BOACTBA KOPMOBbLIX APOX)KeW mnpo-
MbILLIMIEHHOE TMNONYyYeHWe NWU3WHA W APYTrMX aMUHOKMCHOT
OCYLLecTBMAETCSA B CTPOr0 acenTUYECKUX YCNOBUAX, Ha CTe-
PUNbHBIX MUTaTEeNbHbIX CpeAax C WCNO/b30BaHUEM YMWCTON
KynbTypbl npogyueHTa. [lpuHUMNManbHaa TexXHONorun4vec-
Kas nocnefoBaTeNnbHOCTb MpoLecca MNONAYYeHUS fU3UHA
cnefywoulas: MPUroToBleHWe TMNOCEBHOr0 MaTepuana; mnpu-
roToBMEeHME W CTepunnsauus NUTaTeNbHOW cpeabl, Bceli an-
napaTypbl M KOMMYHMWKaLWA; KynbTUBUPOBAHWE NpPOAYLEH-
Ta B MNPOMbIWEHHbIX (epMeHTaTopax (hepmeHTaumns);
BblAeNneHne Lenesoro npogykra (L-nm3mHa).
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MpuroTtoBneHne noceBHOro Matepuana. [loceBHas Kyfb-
Typa npojyueHTa MOXeT OblTb NPUroTOBfieHa [LBYMSA CMO-
cobamu: NepuoaMyYeckun W HenpepbiBHO. B HacTosuwee Bpe-

na 6MOXMMMUYECKMX 3aBOAax, BbINyCKAaKOWMX JIN3UH,
NPUroTOBNEHME MNOCEBHON KyNbTypbl MPEUMYLLECTBEHHO Be-
feTca NepuofnyecKUM MeTOLO0M.

CsobogHas OT para M MOCTOPOHHEN MWKPOGIOPbLI UCXOA-
Hafg KyfnbTypa npogyueHTa ¢ 4vawek [lMetpu c arapom XoT-
TuHrepa MNepeceBaeTca B MNPO6UPKM C 2%-HbIM MACOMEMNTOH-
HblM arapoM W Bbipal,MBaeTcAa B TeYeHWe CYTOK Mpu TeM-
nepatype 29— 30°C. Ha 0CHOBe 3TOW KynbTypbl FOTOBSAT
Ha CTepunbHOW BOALOMPOBOAHON BOAE CYCMEH3WO NAoT-
HocTblo 108 kKneTok Ha 1 Mn (OpueHTUPOBOYHO 8 — 10 M~
BOAbl Ha 1 npobupky). ITOW cycneH3ueli 3aceBaldT CcTe-
pUNbHYKO NUTaTeNbHYK cpefy B KayanouHblX Konbax.
[Ona nonyyeHns nNOCEBHOro MmaTepuana WCNOMAb3YKT cpe-
[bl pas3fIMYHOro cocTtaBa, yalie BCEro B cpejy BXOAAT Me-
nacca (3—5%), KyKypy3Hbliii 3KcTpakT (25— 3,0%) wu
nosapeHHas conb (go 0,4%), cpefa MNOATUTPOBLIBAETCH
20%-HbIM pacTBOPOM €AKOro HaTtpa [0 BeUYUHbl pH 7 —
7,2. B kayanoyHble Konbbl o6bemMom 750 Mn 3anuBarT Mo
100—120 mn cpefbl U CTepunm3yT B aBToknase. [locne
oXNaXfeHus cpefja B KaXfoi konbe 3aceBaeTcs 2 M Mo-
CEBHOW CYCMEH3MM U KynbTypa BbipallUMBaeTcAd B Te4YeHue
CYTOK na Kayankax (180 — 200 o6/mMuH) npu TemnepaTy-
pe 29— 30°C — 3T0 TaK Ha3biBaeMble MaTOYHbIe TMOCEB-
Hble KONMObl. 3aTeM MPOM3BOAUTCA 3aceB MOCEBHbIX KONG6
CO Cpejoil TOro >e cocTaBa, 3aceB OCYLecTBAfeTCA U3
pacyeta 5% M3 MaTOYHON OAHOCYTOYHOW KynbTypbl. [o-
CeBHble KON6GbI TakXe BblpaliMBalOTCA Ha Kavankax cyT-
kn npu Temnepatype 30°C. [lloceBHbIMKW Konbamu 3ace-
BaeTca MepBblii MHOKynsaTop w3 pacyeta 0,05—0,1% no
06beMy, rge KynbTypa BblpalmBaeTcs CYTKU npu aspayum
n nepemewmnsaHunm npu 29— 30°C. B uHOKynaTope coc-
TaB cpefbl MOXET OblTb TakMM Xe WAM  Apyrum, 6o0nee
6/M3KUM K NPOU3BOACTBEHHON nNuTaTenbHOW cpepe. CocTas
cpefbl ONA KaXAoOro npojyueHTa ycTaHaBIWBaeTCA 3Kcrne-
PUMEHTANbHO.

lMoceBHasa cpeda 06bIYHO CTepPUIM3YeTCH B MOCEBHOM an-
napate. EcnM npou3BOACTBEHHble (EpPMeHTaTopbl 04YeHb
60/MbLWIOA e€MKOCTU WAN MPOM3BOAMUTENBHOCTb 3aBOfa BeNMU-
Ka. TO MOXeT 6bITb ele OfHa CTyneHb MHOKYNATOPOB, 00b-
eMbl KOTOpbIX 60nblue npefblAyWwnX, Tak KakK KOIMYECTBO



3afjaBaemMoli B amnapaT MOCEBHOW KynbTypbl cpaBHUTEA3

HO BbICOKO — 0T 1 a0 5% HO obbemy, a Ana paga wpoay,"

LeHTOB MOXeT 6bITb 20— 30%. Cnegyer MNOMHUTb, U4TO

npyv nepuogmyeckom cnocobe MONy4YeHUS MOCEBHON KynbTy,

pbl HE3aBUCMMO OT KONMYecTBa CTafgui LNUTENbHOCTb Bbl-

palwiuBaHuMs NpoAyLeHTa Ha Kaxgolh cTagunm 6ygetr 16—
24 4

B HacToAuwee Bpemsa

npeanoxeH u paspaboTtaH

ana npoussogcTtea L-nu3m-

Ha HenpepbiBHLIA cnocob

Moy4YeHMs MOCEBHOro Ma-

Tepuana. NMpuHuyMnuansbHas

cxema  3TOro  npouecca

npeacrasneHa Ha puc. 113.

O6HOBNEHME NCXO0AHON

Puc. 113. TpuHuMnunanbHaa cxema KYyNnbTypbl U MepBble 3Ta-

noslyd4eHNst  MOCEBHOro  Martepuana _
Brevibacterium sp. 22J/1 HenpepbiB- fbl PasSMHOXEHMA Ky/bTy
HbIM Crloco6om: pbl OCYW,ECTBAAKTCA B Na-

| — xonGel; 2 — (hepMEHTALNOHHbI i 60paTopr|x ycnoBunax, HO
e on " P AT SO0 BMECTO  KaUaTOuHbIX KoM
MEHTaTOopbI; 6—C60pHVIKVI WHOKYnATa. Bb|pa|_|_|'[/|BaH|/|e Kyanypb|
NMPoBOAMTCA Ha cneuu-
aflbHOM nabopaToOpHOM
cTeHge B HebonbwMX
annaparax ¢ asTomaTu-
YecKum perynuposa-
HWeM 3afaHHbIX napa-
MeTpOB, 4YTO MO3BOJIAET
3HAYNTENbHO yBeNu-
YUTb KO/IMYECTBO NoOny-
Yaemoin KynbTypbl W CO-
KpaTuTb Bpemsa Bblpa-
WmBaHUA  NPOU3BOACT-
BEHHOW  KynbTypbl 3a
CYET YBE/NINYEHUS [03bl
MOCEBHOIO maTtepuana
(puc. 114).
B uHOKynaTtop 3a-
Puc. 114. KuHeTuka o06pa3oBaHus rpyxatoTt CTEPUNBHYIO

casnommocT or Konmaccroa noces.  CPEAY (Y3 oBbewa) i
HOro maTepuana (B %): 3agatoT ¢ nabopaTopHo-
| —5; 2— 15 3 —30; 4 — 50. ro cteHga 5—6% noces-
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A KYNbTYypbl, MOAKAOYAKT WMOKYNATOPbl K COOPHUKY CO
HePunbHOIA NUTaTeNbHOW CpPefoii U NpM MHTEHCUBHOW aspa-
cl N nepemMeWIMBaHUMN Ccpefbl OCYULeCTBAAKT BbipallyunBa-
H/e JO Tex nop, nMoka cpefa C KyabTypoil He 3ainmeT '/r
Of monHOro o6beMa WHOKynaTopa. 3aTeM HauyuHawT Mo-
Jauy KynbTypanbHOM >XWAKOCTWM U3 WMHOKYNATOpa B MOCEB-
HO (hepmeHTaTOp, Tyfa XXe MOCTynaeT CBeXxas nurtaTenb-
Has cpefa. CKOpoCcTb mofjauyn cpefbl W KynbTypbl 3aBUCUT
ol du3nonornyeckux ocobeHHocTel npogyueHta. Korga
MOCeBHON (epmeHTaTop 6yaeT 3anmosiHeH Ha 0,6 (monHoe
3aMosiHeHne), nofjavyy MOCeBHOW KynbTypbl M3 WHOKYNATO-
pa MepeknYalT Ha CNefylounuii NMOCEBHOW (epmeHTaTOp
mT. A W3 noceBHOro ¢epmeHTaTopa rOTOBbI/A MOCEBHOWA
mMaTepuan HamnpaBisieTcsl B MPOM3BOACTBO WAM Xe B Mpej-
BapuUTeNlbHO MNPOCTEPUIN30BaHHble COOpHUKKM (Y =25-=-
35 m3).

Takas cxema NoO3BO/MSieT MCNOMb30BaTb B MPOW3BOACTBE
fo 30% noceBHoro matepuana. Mo 3Toil CxeMe M3 WHOKY-
nsTopa NOTOK KyNbTypbl MAeT B MNOCEBHOW amnmapaTr TO/b-
KO BO BpemMsi 3arpy3ku. OAWH M3 HUX MOOYepeAHO BbIMOJ-
HAeT (YHKUUM MPOMEXYTOYHON eMKOCTU Ans Cco3haHus
HenpepbIBHOCTA MpPU MOOYEPeaHON NOArOTOBKE W CTEpUn-
3aumm annapaTypbl. Korga cxema paboTaeT Ha yCTaHOBUB-
leMcs peXxume, TO 3 MOCEBHbIX (epMeHTaTopa HaxoAsT-
cd B CTaguu BbipalWMBaHWS KynbTypbl, a YeTBEpPTbiil — B
COCTOSIHUM  MOAFOTOBKU. MeXCTepunn3aunmoHHbIl nepuoj
ONs annapaTypbl, MpeAHa3Ha4YeHHOW Ans Npou3BOACTBA
MOCEBHON KyNbTypbl — MPOAYLEHTOB aMWHOKWCIOT, COCTaB-
nset 72 4. TakuWxX NUHWI Ha MPOU3BOACTBE MOXET O6bIThb
HECKONbKO B 3aBMCUMOCTU OT MPOM3BOAWUTENBHOCTU Mpej-
npuaTUS U KONM4YecTBa 3ajaBaeMOro MOCEBHOr0 MaTepua-
na. Ho wmcnonb3ys HenpepbiBHbIA CNOCO6 MNPUrOTOBNEHUS
MOCEBHOr0 MaTepuana, cnegyetr MNOMHWUTb, 4YTO NpW AK-
TenbHOlM paboTe 6GaTapeum BO3MOXHO BO3HUKHOBEHWE pe-
BEPTaHTOB M yTpaTa CBOWCTB MpoAyueHTOM. HabnwpaeHue
3a KyNnbTypoli 34eCcb 0COBEHHO BaXHO.

MnoKynaTopbl MAU NOCEBHble )epMEHTATOPbl UMEKT CpaB-
HUTENbHO MNpOCTble KOHCTPyKuuu. [naBHoe TpeboBaHue —
310 MMHUMaNbHOE KO/MYEeCTBO LITYLEpPOB, CMOTPOBbLIX OKOH,
N<OKOB, OTCYTCTBMe BpaulallWmMxcs feTaneil, HafexXHble
YcTpoiictBa And repmetusauum depmeHTaTtopa. lMepcnek-
TUBHbI MOCEBHbIE (hepMEHTaTOpbl C MHEBMaTUYECKUM nepe-
MellBaHMEM, Tfe AuUCNeprupoBaHue AOCTUTraeTcs Npu BBe-
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feHun B (hepmeHTaTOp BO3fyXa 4Yepe3 COMN0 C KOHWYECKUM
pacwunpeHuvem. OuameTp oTBepcTua conna ot 1 Mm (nabo
paTtopHbIA MHOKYNATOpP) A0 10 MM B MPOMbILWIEHHbLIX WHOKY

naTOpax.

KOHCTPYKLMS TakKoro MOCEBHOr0 (epmeHTaTOpa

npueefeHa Ha puc. 115. MNpu ncnonb3oBaHWK 3TOro anmnapa-
Ta MOXHO 060/TUCH 63 XUMWYECKOro NeHoracuTens.

Puc. 115. Conno-KOHYCHbIN dep-
MeHTaTop ®CKA-3 ¢ cuctemoit
LMPKYAUUA U NEHOralleHuns:

1—BBOA MNeHbl C BO3AYXOM B LUK-
NOH; 2 — noceBHOW wWTyuep; 3 —cBe-
TUNbHUK; 4 — Kopnyc (epmeHTaTopa;
5 — maHoMeTp; 6— napoBojsHas py-
fawka; 7-—noaBos BO3gyxa; 8 —
WwTyuep ANs BOAbI, Mapa W KOHAEH-
cata; 9 —npo6ooT6opHuk; 10, 11 —
wTylepa ANa TepMomeTpa M 0TBOAA
KynbTypanbHOW Xwupkoctu; 12— ono-
pa annapata; 13— aspatop; 14—
o6paTHas Tpyba; 15 — KOHUYeckui
6ap6oTep; 16, 21 — cMOTpPOBbIE OKHa;
17 — uuknoH; 18 —onactu neHora-
cutena; 19— cTeknaHHas 4acTb LWK-
NIOHa; 20 —nopaya nuTaTenbHomn
cpefbl.
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[foToBaA nocesHas
KynbTypa He3aBUCUMO OT
cnocoba ee BblpawuBaHus
LOMXKHA 6bITb cBOGOAHA OT

thara (4na npoayueHToB
n3 poga Brevibacterium)>
NMOCTOPOHHEeN  MuKpodio-’

pbl U MMETb TUTP OKOMO
109 knetok Ha 1 mn.
MpuroTtoBfieHne K CTe-
punusayns nuTaTeNbHOM
cpefibl, annapaTtoB W KOM-
MyHuUKauywnii. [lutatenbHas
cpefia ANA  BblpaluMBaHuA
NPoOAYLEHTOB NMWU3WHA co-
CTOMT U3 Menacchl, KyKy-
PYy3HOro 3KCTpakTa um
LPYroro UCTOYHMKa pocTo-
BbIX BeLl,ecTB, Mena W ne-
Horacutens. fMwuTaTenbHas
cpefa roTtoBUTCS W CTepu-
nn3yeTcs B [Be CcTaguu ¢
y4YeTOM CBOWCTB KOMMOHEH-
TOB, BXOAfAWMUX B ee co-
ctaB. CTafus MNOArOTOBKM
n  cTepununsauns  cpegbl
COCTOAT W3 CMeLlunBaHuA
KOMMOHEHTOB nutatenb-
HON cpefbl B OnNpefeneH-
HOW nponopuunm c nomo-
Wbl cneumnanbHbIX fo3a-
TOPOB B peakTope, pacTBO-
peHus coneii npu nepeme-
lWMBAHWUW, Harpesa A0 TeM-
nepatypbl  cTepuausauui,
BblAEPXKW Npn 3TOW Tem-
nepatype u oxnaxpaeHus



[0 TemnepaTypbl, NpU KOTOPOA MPOBOAUTCA KYNbTUBUPOBA-
npoAyueHTa nu3nHa.

3 Npou3BOACTBE /IM3MHA WCMOMb3yeTca Menacca, cofep-
Xawias TepMonabunbHbIli KOMMOHEHT — caxapo3y. [1o3To-
My ee CTepUNU3YIOT OTAeNbHO. B peakTop, cHabXeHHbI Me-
Wankoit, MOAAalOT Mefiaccy M HarpeBalT €e NPu MOCTOAHHOM
pasMmewnBaHum fo Temnepatypsbl 80° C, cmewmBas ee C BO-
JOi corfacHo Mmerowenca peuentype, 3aTem ee 6bICTPO pa-
3orpeBalT TyXUM napom [o Temnepatypbl 120—122° C B
cneymanbHOM annapate WM BbIAEpXWBAKT Mpu 3TON Temne-
patype onpefeneHHOe BpeMs, HeobXoaMMoe AN MOHOW ru-
6enu Bceli MuKpodnopbl. OcTanbHble KOMMOHEHTbI Cpeabl
TakXe B peakTope C fnepeMewnBaHWeM CMeLIWBaKT U pac-
TBOPAIOT B BOAE C MOLOrPeBOM, HarpesalwT B CheLnasbHOM
annapate A0 TemnepaTtypbl CTepunMsauuu, BbIAEPXKMUBAIOT
npy Helk U oxnaxparT. ANNTeNbHOCTb CTepuausaunmm 3Ha-
YnTeNIbHO MeHbllUe, HO TemMnepaTypa Bbiwe. B uenom xe cxe-
Ma MPUroTOB/MIEHMA Cpefbl W CTepuamn3aunm ee aHanornyHa
TOW, YTO NpuMBOAMNAachL paHee B yacTtu Il.

lMeHoracuTenb 4acTto CTepUNU3yeTcAd OTAENbHO, 0CO6EeHHO
B TOM C/y4yae, KOrga UM fIBASAETCA Macno Uan Xup. Pexumsl
cTepunusaumm (Temnepatypa U AAUTeNbHOCTb) npu obpa-
60TKe neHoracutens 6onee XecTkue, Yem 3TO MPUHATO ANA
cTepunmsaumnm nobbiX NUTATENbHbIX CPea.

Mpouecc nonyyeHus nusuHa TpebyeT CTpPOrnx acentuye-
CKUX YCNOBWUIA, M NO3TOMY 0coboe BHUMaHWe yjaenseTca cTe-
punnsauum He TONbKO CpeAbl, HO U BCEX PeakTOpPOB, KOMMY-
HMKauuii, nogaBaemoro Bo3gyxa. [lpu cTepunusaymm anna-
paTypbl peXuMbl CTepuaM3auumnm 3aBUCAT rNaBHbIM 06pa3oM
OT MaTepuana, U3 KOTOPOro M3roToBnaeHbl ero yactu. Camas
ahhekTUBHAA 06paboTka anmapaTypbl M KOMMYHUKauuii —
nof AasfieHMeM OCTPbIM NapoM nNpu TemnepaTypax OKOJ/O
135—140° C. Ho oTpenbHble 6710KM annapaToB, B TOM 4ucne
[aTtunkn un3MepuTenbHbIX NpuOBOPOB, HE BblAepXMBawT Ta-
KX YCNOBUI CcTepuausauum, u NoToMy B 3TUX CAy4asax MoO-
ryT NPUMEHATHLCA «XOM0A4HbIE» CNOCOOLI cTepunusayuu. Ans
Takoih 06paboTKM MOryT 6biTb MCMNONb30BaHbl GakTepuuup-
Hble rasbl (3TWUNEH) W pacTBOPbl XUMWYECKUX peareHToB
(bopmanuHa, cmecum UMTUANUPUAUHOBOrO 6Gpomupa u 3Ta-
HONMEPKYPUXNOpPUAa B COOTHOWEHUM 2:1, pa3nuyHbie Mpo-
n3BOAHbIE (DeHONa W UX CMecu, aMMOHUIiHble COMN MepBUY-
HbIX W BTOPWYHbLIX ankuWacynbMaToB, Xnopcojepxaliue co-
eauHeHuns, (3-NponuMonn3kToH M T. 4.). Tllocne «X0n04HON»
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cTepuamnsaumm OCTaTKM  XMMUYECKUX peareHToB JAONAMM
6bITb YAaneHbl NPOMbIBKOW CTePUIbHOW BOAOWA.

CTeneHb CTepPUNbLHOCTM cpefdbl, 060pyLOBaHWUS U KOMMY
HUKaUWin MoXeT 6bITb npoBepeHa. [1pocTepunn3oBaHHYM
Cpefly WAN CMbIBbl, MPOW3BEAEHHbIe CTEPUNbLHON BOAON
BHYTPEHHMUX MOBEpPXHOCTel annapaTtoB U TpybonpoBoLoB
BbICEBAIOT Ha arapui3oBaHHble WAW >XKXULKWE MUTaTeNbHble

cpefbl U UHKYOGUPYKOT B TepMmo-
cTtate cyTku. Ecnm cpegbl ocTa-
I0TCA CTepPUNbHbIMKU, TO CTepU-
nnsauns nposefeHa KayecTBEH-
HO. Takoll aHanu3 MpPOBOAUTCA
npyv nycke 3aBoja, B cliyyae no-
ABMEHNA MWHpeKLUn 1 nepuoan-
Yecku B MpPoGuUNakTUYeCKnX Le-
nax.

KynbTuBupoBaHue npoay-
LeHTa B MPOMbIWNEHHbIX Qep-
MeHTaTopax. BbipalwmBaHue
NPOU3BOACTBEHHOW KYNbTYpbI
npoayueHTa /AM3MHa OCYLLEeCTB-
nseTcs B nofgasnswowem 60/b-
IWUMHCTBE CNlyyaeB nepuognyec-
KMM cnocobom B (hepmMeHTaTO-
pax. B oTtanume oT annapartos,
MCMONb3yeMblX MNPWY MNPOMU3BOACT-
BE KOPMOBbIX [pOX)Kel, 3Tu pe-
aKTopbl  CPaBHWUTEbHO  MEHb-
Wwux rabaputoB M UMeOT 0b6be-
Mbl 50, 63 m 100 m3. OHM BCE
npefHasHayeHbl A5 BblpaLiun-
BaHWs KynbTypbl B acenTuyec-
KNX YCNOBUAX CO CTPOrUM CO-
6nogeHMemM repmeTmsanmy npo-
uecca. depmeHTaTOpbl CHabxe-

Puc. 116. ®PepmeHTaTOp
BMeCTUMOCTbIO 50 M3:

1—Tennoo6bMeHHUK; 2 — MO-
Top; 3—npuBOA  MelWanku;
4 — coefMHNUTENbHAR mydTa
Bana, 5—runb3a N8 Tepmo-
meTpa; 6— 6ap6oTep; 7 —
Koprnyc annapata; 8 —pac-
TAXKa ANA LEeHTPOBKW Bana;
9 —nonactu  mewanku; 10—
Mewanka; 11 —onopa anna-
paTa.
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Hbl HEOBXOAMMbIMU KOMMYHMUKa-
UMAMKM, cucTemMoil nofjauu CcTe-
PUNLHOTO  MeHoracuTens, Ox-
naxpalwmmmnm  Tennoo6MeHHbI-
MW ycTpolicTBaMu W ycTpolicTBa-
MU LN NepemMellnBaHUA U BBe-
LeHna B nuTatenbHylo cpedyY
cTepunbHOro Bo3gyxa, gonon3n’



Te/lbHbIX NMUTaTEeNIbHbIX WHIPeAWeHTOB, a TakKXe pacTBOpPOB
KMCNOT WM Weno4vyein gna noppepxaHus pH cpeabl Ha 3a-
naHHom YpOBHe. Ha puc. 116 npeactaBneH obuwuii Bug dep-
MeHTaTopa A4 Bblpaw,MBaHWA NPOAYLEHTa B aCeNnTUYECKUX
ycnosusax.

CTepunbHan cpeja B (hepMeEHTATOP MOXET BBOAUTLCA Npu
Temnepatype, 6AM3KOA K TeMnepaType BblpaliMBaHWA MNpo-
ayueHTa (32—35° C), uam c TemnepaTtypoi okosno 80° C.
3 3TOM Cny4yae LNA OKOHYATENbHOr0 OXJIaX[eHusa annapata
M cpefbl MUCNONbL3YKOTCA Tenj006MeHHble YCTpoicTBa caMo-
ro oepmeHTaTopa.

Korga TemnepaTypa cpefbl fOCTuUraeT ONTWManbHOW, U3
MOCEBHOIO (hepMeHTaTOpa BBOAAT MOCEBHOW MaTepuan u TyT
e HaYMHaKT aspupoBaTb coaepxumoe epmeHTatopa. Ko-
ahpuuymeHT 3anonHeHms annapata 0,65—0,75 B 3aBUCUMO-
CTW OT CTeneHn NeHoobpa3oBaHWS B AAHHbIX YCNOBUAX KY/b-
TUBMPOBAHUA.

B ¢epmeHTaTOpe yCTaHaBNMBAKT OMPefeNeHHbIA pPeXxum
KyNbTUBMPOBaAHWA B 3aBMCUMOCTU OT 0COBeHHOCTel npoay-
ueHta. Ana NpoAyLEeHTOB NW3UHA LNUTENbHOCTb (DEpMeHTa-
umm 58—72 u.

B nepBble CyTKM MWKpPOOPraHu3ambl acCUMUAUPYIOT Mpu-
6nusntensHo 25% oT obwero asoTa cpefbl, YrnesoAos u
Moyt BCE aMWHOKWMCNOTbI, HakannuBaeTcd noytM BCA 6MO-
macca. BTopasa ctagma pocta KynbTypbl COMPOBOXJAAeTCH
pe3kuM 3amefsieHUeM HakKonneHWs 6umomaccbl U CaMbiMu
BbICOKMUMU CKOpPOCTAMMWM OUOCUHTe3a Nu3uMHa. lMwuTaTenbHas
cpefa OYeHb CUIBHO ucTowaetcd, usmeHsdetrca pH cpegbl.
B 3To Bpems Lenecoo6pa3HO MPOBOAUTL NOATUTPOBbIBaHUE
cpefbl 25%-HbIM pacTBOpOM ammuaka unm 15%-HbIM  pac-
TBopoM NaOH c uenbto ctabunusaumm pH u ocyuectBnaTb
JononHuTtenbHoe BBefeHWe NUTaTeNbHbIX BewecTB (NOANUT-
Ka). MocneaHas cTagusa BblpaliMBaHMa NpojyLeHTa SM3nHa
XapakTepusyeTca HeKOTOpPOM y6biNblo 6uMoMacchl 3a CYeT He-
60/bLWIOr0 aBTOMM3a KNEeTOK U Pe3KUM CHUXEHWEM CKOPOCTU
HakonneHusa nu3nHa.

Kak yXe roBopunoch Bbllle, Ha GUOCMHTE3 NM3MHA Cylle-
CTBEHHOE BAWAHUWE O0Ka3blBalOT ajpauud W nepeMmellnBaHue.
lMoaTomy Ha BCex CTafmax npouecca BCe napaMmeTpbl Ky/b-
TUBMPOBAHMA CTPOr0 PErfamMeHTUPYTCA U KOHTPONUPYIOT-
G (Temnepatypa, pH, M3MeHeHMe OCHOBHbIX KOMMOHEHTOB
cPegbl, HakonneHwe nW3nMHa, aspauusd, nepemewwnBaHue

nT 4.).
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Mpu nepuogmuyeckom crnocobe KynbTUBUPOBaHWSA Npoay,
LeHTa yepe3 58—72 4 KOHLEHTpauus nuM3nHa B KyNbTypaib
HOlM »XXMakocTn pocturaer 25—40 r/n, 6uomaccbl MO Cyxoi
macce Hakannueaetcs 10— 15 r/n, 3KOHOMMUYECKUA KO3 HIA.
LMeHT no noTpebneHuto caxapa B MnepecyeTe Ha /IN3UH CO-
cTaBnaeTr 25—35%.

B WNHcTUTyTE Mukpobuonormm mm. A. KupxeHwTenHa AH
NatBCCP nof pykoBOACTBOM akafjemuka bekepa paspa.
60TaHbl OCHOBbl HEMPEPbIBHOIO KyNbTUBUPOBaAHMA MUKPO-
opraHM3Ma— npogyueHta nusnHa Brevibacterium sp. 22Jl.
Mo meTofy XxemocTaTta paBHOBECHOE COCTOSIHME CUCTEMbI
ycTaHaBnuBaeTca npu ckopoctu npoTtoka 0,0571)70,20 u>.

B oTbupaemoi KynbTypanbHOW >XUAKOCTU KOHLEHTpauus
nnsnHa 6—8 r/n, a cogepxaHue 6GmMomaccbl — 8 r/n. buo-
CUHTeTMYeCcKas CnocobHOCTb KyNbTypbl MO NN3UHY BO3pac-
TaeT MNpU HEMNPepbIBHOM KyNbTUBUPOBAHUM Ha 20—25%.

YunTbiBas, 4YTO CUHTE3 NM3MHA HauyuHaeTca Mnocne TOro,
Kak cjopmupyetca 6uomacca nNpoAyLeHTa, LenecoobpasHo
NpPOBOAMTL MPOLLECC B TPeXCTyMmeH4YaToOn cUcTemMe arnnapaTtos,
KOrga KaXgblii M3 HUX paboTaeT B CBOEM pexume u otbop
KyNnbTypanbHOW XWAKOCTU UAET TONbKO M3 TpeTbero anna-
pata. B 3ToM cnyyae MOXHO [OCTMYb CbEM JIM3MHA [0
27—30 r/n (tabn. 52).

Tab6nunuya 52
CTyneHn (dhepmeHTaTOpPbI)
Mokasatenun

CogepxaHue 6romacchl, r/n 9,0+0,7 15,4+0,7 13,7+1,1
KoHueHTpaymsa  L-nm3vHa B 5,4+0,5 15,1+1,1 24,7+2,3
BUAe MOHOXN0pWAa, rin

KOHLEHTpaumsa  0CTaTOYHbIX 5,6+0,5 3,0+0,3 1,1+0,3
caxapos, %

KoapdpmumeHT  pasbaBneHus, 0,15 0,10 0,08
MHTEHCUBHOCTL  aspauumn, T 4 2 2

CY(n-uv)

MOXHO MOBLICUTb B KYNbTypanbHON XWAKOCTU cogepxa-
HWe NMU3WHa, ecnin Mo Mepe McuepnaHus YrneBoA4OB U as30Ta
B Cpeje AOMOMHUTENIbLHO BBOAMTL B Mpolecc He6ONbLWMe nop-
UMM MUTaTeNbHbIX BeW,eCTB. ATO NPUBOAUT K aKTMBU3ALMIA
GMOCMHTETUYECKOW [eATeNbHOCTM MMWKPOOpraHuMamoB. Ha
MenaccHoi cpege npu Apo6GHO MOANWUTKE COAepXKaHue ns-
3MHa MOXeT gocturatb 60 r/n.



FoToBafg KynbTypanbHas >XWAKOCTb MOMUMO /M3WHA CO-
LepXUT 6Guomaccy npoayueHTa, OCTaTKM HenoTpebfieHHbIX
nuTaTe/slbHbIX BeLWeCTB cpeAbl, NPoAyKTa oOMeHa BeLecTB.

BbigeneHve uenesoro npogykta (L-nusmHa). B 3aBucu-
MOCTW OT NOCMeAylOWero Ha3HauyeHUa npenaparta MOXHO Ha
OCHOBE KY/NbTYpPanbHOM >XWUAKOCTW NOAYYNTb TeXHU4Ye-
CKMWe npenapaTbl B BUAE XWAKOrO KOHLEHTpaTa Nu-
3uHa (OKKJT) u cyxoro KOpPMOBOrO KOHLEHTpaTta /au3nHa
(KKJ1), a Tak)Xe KpuUCTannuuyeckunii nu3mH. Ansa Kaxpaoro us
3TUX NPOAYKTOB CYLLECTBYET CBOA TEXHONOIMA.

LOna kopmoBbIX Uenei uenecoobpasHee NnonyyaTb TEXHUYe-
ckne npenapatbl XK KJ/1T 1 KKJ1, Tak KakK OHW cofepxaTt Mno-
MUMO /IN3WHA 3HA4YNUTENbHOE KO/IMYECTBO APYTUX OYEHb BaXx-
HbIX AN XWBOTHOrO OpraHuM3amMa COeAMHEHWI, B 4acTHOCTHU
BUTaMUHbI: pnbo(aBUH, NaHTOTEHOBYI KWUCNOTY, (ONEBYIO
KWCNOTY, HUKOTUHaMUA v Ap.

TexHu4yeckue npenapatbl SM3MHa MNOAy4YalT Ha OCHOBE
BCEli CYMMbl BeLLeCTB, MPUCYTCTBYHLMNX B KYy/AbTypanbHOW
XWAKOCTKU, BKAO4Yas 6Guomaccy npopyueHTa U TBepAble He-
pacTBOpUMble 4YacTuubl cpefbl. Tak KakK KynbTypanbHas
XUAKOCTb MMeeT CPaBHWTENIbHO HU3KOEe cofepXaHue CyXux
Beulects (10— 13%) un He ob6nagaeT CTabuNbHOCTbLIO NpU
XpaHeHUu, MoaToMy Heo6XOAMMO YBENUYUTb KOHLeHTpauuio
CYXUX BELWEeCTB METOLOM BbiNapuMBaHWSA WAM BbICYLIUBAHUSA.
FoToBasg KynbTypanbHas >XWAKOCTb Nepej KOHLEHTpUpoBa-
HMEM [O/DKHa cofjep)XaTb MUHUMasbHOE KONWYEeCTBO peay-
LMpYylOLWNX caxapoB, Tak KakK OHW MOryT obpa3oBbiBaTb B
npouecce KOHUEHTPUPOBaHMA C y4yacTueM e-aMUHOrpynmobl
NN3NHa COEAWHEHWS, He YyCBaWBAaeMble >KWUBOTHbIMMU, T. e.
npovcxoaut 6e3Bo3BpaTHas MoTeps LeneBoro MpoAykKTa.

Ona crabunusaumy nNu3uMHa KynbTypanbHYK XWUAKOCTb
NOAKMUCNAKT CONsfHOMW KucnoTtolh go pH 50 u pobasnswT
25%-HbIli pacTBOp MeTabucynbuta HaATpUa B KONU4YECTBE
0,4%. Oanee cTabUNM3MpPOBaHHYIO KYyNbTypanbHY XUAKOCTb
BbIMapMBalT B BaKyyM-BblMapHON yCTaHOBKE A0 KOHLEHT-
paumn cyxux BeuwectB 35—40%- [loTepn NM3MHa Ha 3TOW
onepayunmn coctandatoT ot 5 go 15%. Baskocts XXKJ10.648X
y 10~3 kr/(m-c), 3amep3aeT OH npu —18°C, yaenbHas mac-
ca 1,150—1,300, pH 4,5—6,0.

Xugkuii KoHueHTpaT nm3umHa (K KJ1) xopowo coxpaHa-
eTca B TeyeHne 3—4 mec. CunTaeTtcsd, YTO OH o6nagaeT 60Mb-
wer 6MONOrMYecKOn LeHHOCTb, Yyem cyxoin KKJ/1. Ans no-
nyyeHna cyxoro koHueHTpata (KKJ1) XWAKUIA KOHUeHTpaT
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BbICYLUMNBAIOT Ha PacnblIMTENbHbIX CYLWIUAKaX 40 BAAXHOCTU
5—6%. Takoin KoHueHTpaT (KKJ/1) cogepxut go 15—20%
Nnu3nHa B BUAE MOHOXaoprugparta, okono 15— 17% 6enka, a0
14% ppyrux amuHokucnot, 10— 13% 6GeTamHa W OKOJO
20—25% 30nbHbIX BewecTB. Ho cyxoit koHueHTpaT (KKJI),
MoNMyyYaemblii BbICYLIMBAHWEM CTabUAM3MPOBAHHON W CKOH-
LEeHTPUPOBAHHON KYNbTypanbHOW >XWAKOCTU, WMeeT Hefo-
CTaTOK, OH OYeHb TruUrpockonuyeH (ero rurpockonumyeckas
Toyka npu 20° C paBHa 20—22% OTHOCUTENbHOW BNaXHO-
CTW BO34yXa) W MPW XPaHeHUU ClieXXUBaeTcs KPYMHLIMU KOM-
Kamu, KOTOpble 3aTPYLHAIT ero ganbHelilee NPpoAyKTUBHOE
MCrnonb3oBaHWe W NPU MPUTOTOBIEHUN KOMOWKOPMOB, U He-
NoCpPeACcTBEHHO Ha XWBOTHOBOAYeCKUX depmax. EcTb He-
CKOMbKO cnocoboB NWKBMAALMUKW 3TOr0 HepgocTtaTka. [lo-Bu-
avmoMy, ©6ofbllas  TrUrpocKOMNUYHOCTL CYXOro npenapaTta
CBA3aHa C BbICOKMM COfEpPXXaHUeM caxapoB W OpraHUYecKmx
KUcnoT. VX NpoLeHTHOe COfepXaHne MOXHO MOHU3UTbL, ecnu
BBECTW B KYNbTYypasibHYI >XWUAKOCTb Hamno/HWTENW, Hanpu-
Mep KOCTAHYH MYKY, OKUCb KanbUWs, GEHTOHWUT, NWeHUYHble
0Tpy6M, M BMeCTe C HUMU BbICYLINTb, TOr4a MNOAy4vyaeTcs Cbl-
ny4ynii MeHee rMrpocKONUYHbIA NpoAyKT. Ha O60/1bCKOM 6MO-
XMMWYECKOM 3aBOAE K CKOHLEHTpuMpoBaHHOW Ao 35—40%
KyNbTypanbHOW >XWAKOCTU A06aBNAT OTPpy6M M3 Takoro
pacyeTa, 4T06bl BNaXHOCTb Oblna okono 70% w nony4yanachb
mMacca, KOTOPYK MOXHO 6bino O6bl popMOBaTb B TpaHy/bl.
[paHynbl BbICYWINBAOTCA METOAOM KOHBEKTUBHOW  CYLUKM.
FoToBbli NpenapaT KKJ/1 coaepXut go 7— 10% nu3nHa, cbl-
My4Y M HETMTPOCKOMUYEH.

M3BecTeH MeTojh BblpaliMBaHWA Ha FOTOBOW KyNnbTypanb-
HOW XWOKOCTW, cofepXalweid NN3NH, CheLnanbHbIX BULOB
LPOXOKEW, ycBaMBalolW X YrneBoAbl M OpraHuyeckue Kucno-
Tbl. 3 KynbTypanbHOU XMUAKOCTU MUCUE3AIT HexXenatebHble
KOMMOHEHTbI (Caxapa W OpraHW4yeckue KWUCAOTbl), U OHa AO-
NONHUTENbHO ob6oraw,aeTcs KOPMOBbIM 6e1KOM (APOXXKK).

KKJ1 nonyyaeTca npuv TakKoil TeXHONOTMU MeHee FMIPoCKO-
MUYHBLIM U 60nee CbiNyynuM. XXUAKUIA W CYXOW KOHLEHTpaT
Nnn3nHa npubénusnTenbHO OAMHAKOB MO CBOEMY COCTaBy, ec-
NN OH NpUroToBfieH 6e3 HanonHuTens. Ecnm Xe gaH Hanon-
HUTENb, TO K CYMME CYXMX BELLeCTB KYNbTypPanbHOW XWNAKO-
CTU NpubaBNATCA ele Cyxue BellecTBa HanoNHUTENA.

XMMUYecKuin cocTaB KOPMOBOro nperapaTta /AWM3WHa Cho-
XEeH U COAEPXWUT O4YeHb 60/MbLWIOE KONUYECTBO CaMbIX pas-
NNYHbIX COEAUHEHWNIA:



AMWHOKNCNOTbI

NnsuH

nyTamuHosaa Kucnota
BanuH

AnaHuH

AcnaparmHosas Kucnota
NeAunH

MponuH

CnvnumH

ApPruHuH

TuposnH

MeT1oHMH

M3oneiuuH
deHnnanaHuH
TpunTtodaH

CepuH

TpeoHnH

rmetnamH

LunctuH

CyMMa aMMUHOKMUCAOT
A30TUCTbIE BeLlecTBa

O6wwuin asoT
MpotenH (NX6,25)
BenkoBblii a3oT
a-AMUHHBbI a30T
AMMMAYHbIA a30T
A30T 6GeTamHa

BuTamuHbl, MKr/r

TvamvH (BUTamuH B))

Pun6othnasuH (ButamuH B2)
MaHTOoTeHoBaA Kucnota (BUTaMuH B3)
donveBas Kucnota (BUTamuH B4)
MupngokenH (ButamunH B6)
HukoTnHoBas kucnota (BuTamuH PP)

Pa3nnyHble opraHuyeckune BelllecTBa

BetanH

Pegyuupytowme BellecTBa
XKupbl

Knetuatka

MuHepasbHble BeliecTBa

3ona (Ha CB)
Kanbuwnii (Ha 3ony)
Kanwuii

HaTpuii

MarHwii

Xeneso

docop

KpemHuii

CopepxaHue B
npenapate, %

15,0—20,0
2,5-3,7
1,2—4.8
1,3—3,1
0,8—1,4
0,6—1,1
0,3-28
0,6—0,9
0,3—0,8
0,4—0,7
0,4—0,6
0,4-0.,6
0,2—0,6
0,5—0,6
0,4—0,6
0,3—0,6
0,2—0,3
0,2—0,3
Do 43,5
52—7,9
37,5—49.4
1,9—36
0,9—2,0
03—1,4
0,82—1,66
1,7—9,7
84,2—160,0
30—60
10—20
200—340
8,0—10,0
6,0—13,0
4,6—12,7
1,3
0.3
19,0—28,0
52—125
28,6—33,6
0,8
1,1 15
0,1—0,25
2,2—4.4
10,9—11,5
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MuKpoanemeHTbl Co,qﬁ}i_»%%me,
LIMHK 1821,0
KobanbT 67,8
Kagmuii 476,7
Monu6geH 545,9
MapraHel| 3071,0
Meab 280,0

Ha ocHOBe roTOBOIN KyNbTypasbHON XXNUAKOCTU MOXHO no-
nyyaTb Kpuctannmyeckune npenapatbl nnsmHa. lMep.
BbIM 3Tanom B 3TOM TEXHONOrMM SIBNSieTCA 0CBOOGOXAEHMe OT
TBEPAOW B3BECM LEHTPU(YrMpoBaHUEM W MONy4YeHUEe ¢unb-
Tpata KyabTypaNbHON >XWAKOCTU. JIN3MH U3BNEKawT u3
hunbTpaTa KynbTypaNbHON XMAKOCTU C MOMOLbIK WMOHOO6-
MeHHOol cmonbl KB-41M-2 nnn KY-2. Copbuns nmsuHa ocy-
Ll eCTBNSAETCA Ha KATMOHWUT B aMMOHMUIAHOI hopMe:

JnanH+ 2'+ 2 (NHA) ekaTuoHut -> (2NH+) + (JIN3nH+2) skaTUoHUT. J

3aTeM KOMOHKWM TWaTeNbHO MPOMbIBAOT A0 6GecuBeTHON
MPOMbIBHOW BOAbl W OCYLW,eCTBAAKT 310UUIO. Iauns u-
3MHa c KaTuoHuta npomussoamTca 0,5—5,0%-HbIM pacTBOpOM
amMuaka [0 OTCYTCTBMS CNefOB /iM3MHA B NOCAEfHUX Mop-
umMax cTtekatowero anwarta. B anwart nepexoaut 80—90%
CoOp6MpOBaHHOrO NM3WHa, nony4vawT 1—2%-HbIlA pacTBop
nn3nHa. [Jecopbuns nM3MHa NpoTeKaeT Mo cheaykouien
cxeme:

(NMn3nH+2) skatnoHnT + (2NH”) % JInsuH+ 2+ (NH”) ekaTUoOHUT. =

nwart NOMUMO NIN3NHA COLEPXWUT 3HAUYUTENIbHOE KOo/uye-
CTBO aMMMnaKa, KOTOpbIiA yaanseTca nNpu HarpesaHWu, a 0CBO-
60X AEHHbIN OT aMMMaka 3ntaT NOAKUCNAETCA CONAHON Kuc-
notoi go pH 4,9—5,0 n ynapueaeTcs B BaKyyM-BblMapHOM
annapate npu temnepatype 60° C 40 KOHUEHTpaLuu nusnHa
30—50%. Mpwu B3anMogeiicTBUM NU3NHA C CONAHON KUCNOTOM
obpasyeTcsd MOHOXNOpruapar AnuM3nHa, KOTOPbIA BbiMmagaet
npu oxnaxgeHuun po Temnepatypbl 10—12°C M3 KOHLUEH-
TpaTta B BUAE XXENTOBATblX KPUCTaNN0B. OTU KpPUCTaN/bl OT-
JenslT OT MaTo4yHOro pacTeBopa W, ecnu npegnonaraeTcs
MCNONb30BaTb TakKOW NIN3NH LNA KOPMOBbIX Lefeid B XUBOT-
HOBOACTBE, KpUCTaNnAbl NM3MHA BbiCYLINBAOT U acytT, Ma-
TOYHbIA Xe pacTBOP OTMPaBAAT Ha MOBTOPHOE KOHLEHTPU-
poBaHue ANnA yTWAM3auuyW OCTaBlIerocs Tam nu3mHa. Ecnu
Xe npegnonaraeTtca Nojy4vyeHWe BbICOKOOYUULLEHHbIX MNpena-
paToB nM3MHa, TO KPWUCTannbl MNepBOM CTYMeHW BblfefeHus
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ofBepraldT MHOFOCTaAMNHOW 04YUCTKE OT KpacAawux Be-
LecTB U Apyrux npumeceil. lMepekpucTtannmsauua nusnHa
,N0BOAMTCA U3 3TUNOBOIO CNMPTA.

OuunlleHHbIA NU3UH UCNONb3YeTCAa [ANA NULLEBbIX, Meau-
UMHCKMX W Apyrux ueneir. OH cocTouT n3 95—97% MOHO-
xnoprugpata im3nHa u 2—4% 30nbl. [oTepu M3nMHaA B Mpo-
Lecce Bblfje/IeHNA KPUCTalNMYECKOro npenapara COCTaBNA-
tor 0Kos10 30%.

3aBepllaeTcd npouecc Npou3BOACTBA NM3WHa NGO CcTe-
MEHW YMNCTOTbl (PACOBKOW, YNaKoBKOW W cknagupoBaHWeM ro-
ToBOro MpoAykta. dacylT npenapaTtbl B MNOJMITUNEHOBLIE
MeLlKM, KOTOpble TepMeTU3MPYT U AONOJIHUTENbHO yNako-
BbIBAOT B KpaT-MEWKN WAW B CAy4vyae KpPUCTan/uMyeckoro
npenapata — B KapTOHHble KOPOOKMU.

84. AMMNAPATYPHO TEXHONOIMMYECKAA CXEMA
MONYYEHNA MPEMNAPATOB /IN3VHA PA3INYHOWN CTEMEHNU
OYNCTKUN

MpuHUMNUanbHas TexHON0rMyeckad cxema MnoayyYeHUs
Nn3nHa npeacTasfieHa Ha puc. 117.

MpurotoBneHne nNuUTaTeNbHOW cpeabl ANA KyNnbTUBMPOBA-
HUA NPOAYUEHTOB /NM3MHA OCYLLeCTBAAETCA B [Be CTaguwu.
CBeKnoBMYHaA Mesiacca MPUTroTOBNAETCSA OTAENbHO OT ApY-
rMX KOMMOHEHTOB cpefbl. Ee pasorpeBaloT U TpaHCNOPTUPY-
IOT B CMecuTenb /, rge npu nepemMewnBaHUM U pasorpese
OHa pacTBopseTcs B ropsadveii Boge. MNMurtaTenbHblie COAM 1
BCE ApYyrve KOMMOHEHTbl cpeAbl pacTBOPAKOTCA B CMecuTe-
Nie 2, HO C TaKMM pacyeTtom, 4YTo6bl MpyM MOCNefyrolemM COB-
MELLeHMN 3TUX PacTBOPOB MOAYyYMIUCL Tpebyemblie perna-
MEHTOM KOHLeHTpauunm KOMMOHEHTOB B cpeje. 3aTeM MpuUro-
TOB/IEHHble CMEeCW MOCTYNnawT B HarpesaTeNbHYH KOJMIOHKY 3,
B BblAepXmnBaTeb 4 N Ha OXnaxpjeHne B TeNN00OMEHHUK 5.
Pexumbl cTepunusaunmy Ans nepsBoil Nopuum u BTOPO pas-
JINYHbI, O 4YeM TroBOpuUOCH B npeabigywem pasgene. Cre-
punbHaa oxnaxpeHHad nuTateNnbHaa cpepa fanee noctyna-
eT B (hepmeHTaTop 6, 3anonHAs ero Ha 70—75%. [And Ha-
yana (pepMeHTauMm Heob6X0AMMO BBECTM B Cpeay MOCEBHOM
maTepuan. McxogHaa KynbTypa nNOAroTaB/MBaeTcd B MUK-
po6buonornyeckoin nabopatopuu 3aBoga. M ecnn npuroTos-
JleHWe MOCEBHOro MaTtepuana WAeT nNepuoauyecku, To nochne
BblpalMBaHNA B Kauvalo4HbIX Konbax KynbTypa nepegaeT-
CcA Ha nepByk 8 M 3aTeM Ha BTOPYH 9 CTYMeHU WMHOKYNATO-
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poB, rge nonyvawT HE0O6XO0AMMblE 06bEMbl MOCEBHOW Ky»
Typbl. CTepunmsauusa nNUTaTeNbHON cpeAbl OCYLLeCTBAseTe
B CaMWX MOCEBHbIX amnapartax, npeABapuTeNnbHas e rom*
reHnsauns cpegbl OCYLECTBAAETCA B CNeuuanbHOM TOCEB
HOM CMecuTene 7, TaKk KakK B MHOKyNnATOpax MepBOi CTynewi
a 4acTo ¥ BO BTOPON HeT mepemeLlMBaloLLUX YCTPOKCTB.

L ns ocyuwecTBneHus KynbTUBMPOBaHUS NPOAYLEHTa B MO
CeBHbIX annapatax 8 u 9 n B thepmeHTaTope 6 Heobxogum
CTepUNbHbLIA BO3AYX. [N 3TOr0 MCMONb3yeTcs Lenas Cucte-

Puc. 117. AnnapaTypHO-TexXHO/0rMyeckass cxema MpPOU3BOACTBA NU3NHA.



a ()UNbTPOB M KOHAMUMOHEpPOB. Bo3gyx 3abupaeTcsa u3 at-
llocPePbl’ oumwaetca OT rpy6oii B3BeCM B BUCLUHOBOM
MNbTpe W nocTynaeT B Typb6okomnpeccop, rge npoucxogut
®0 cxaTtue, TemnepaTypa Bo3gyxa nogHumaetca po 150—
[60° C; 3aTem BO34yX OXnaxpgaeTcs, OTAensaeTcs KOHAeHcaT
u danee BO34yX MOJaeTcs B pecuBep, obecneuynBarwui
paBHOMEpPHOCTb NojaynM BO3fyxa B (epmeHTaTop. [logro-
TOBNEHHbI TakuM 06pa3om BO34YyX nocTynaeT B 3anO/IHEH-
WA aKTUBUPOBaHHLIM Yrflem W CTeK/N0BaTOM TrONOBHOWA
uneTp 11 ¥ 3aTeM — Ha CUCTEMY WHAMBUAYANbHbIX (DUNbLT-
poB, 3aNOfIHEHHbIX CheuuanbHbiMU  06eCnoXMBaKWUMNY
maTepmanaMm U YCTaHOBJIEHHbIX Ha KaXAOM (hepMeHTatope
M MHokynsTope. OTxoAAwmMii U3 depmeHTaTopa BO3AYX Me-
peg BbIGpOCOM B aTMoc(epy BHOBb OYMLLaeTCA OT KNeTOoK
caMmoro npofyueHTa Ha BO3AYWHbIX (QuabTpax 13 ¢ TeMm,
4yTobbl He 3arpAs3HATb OKpyxawuwei cpefbl. B npouecce
KYNbTUBUPOBAHUA [LNA MNeHOraweHWa WUCNoJib3ylT CTepufib-
Hble neHoracutenu. Mopavya ux B pepMeHTATOPbl OCYLLECTB-
nseTca aBTOMaTU4YeCKM B 3aBUCMMOCTU OT BbICOTbI 06paso-
BaBLUelicA NeHbl M3 anmapaTta 12. B npouecce KynbTUBUPO-
BaHWS MAeT HaKOMNeHWe Nn3nHa.

O606LeHNe MPOU3BOACTBEHHbIX AaHHbIX MO0 OWOCUHTE3Y
nm3nHa Brevibacterium sp. 22 no3Bonuao coCTaBUTb Mpu-
6nMKeHHOe CyMMapHOe ypaBHeHMe npouecca, KOTopoe B 06-
LLeM BMAEe MOXHO 3anucaTb clefylowmumMm obpasom:

100 CeH120B+ 219 0 2-J- 86 NH3-» 35COH1402N2+ 16C8H130 4N +
+ 262 C02+ 380 HD.

M3 3TOoro BbipaXeHwa cnepyeT, 4To M3 KaXAoro Monsd
rMOKO3bl MOXHO nonyyutb 0,35 mona nu3uHa, 7. €. 28% ot
notpe6seHHOW B mnpouecce 6MOCMHTE3A TNHOKO3bl. [lpakTu-
YECKM C Y4eTOM TOro, 4YTO NOAyYalT He YUCTbIA NN3NH, a MO-
HOXAoprugpar NuW3nMHa, BbIX04 NPOAYKTA COCTaBNAeT OKO-
no 35%.

OnnTenbHOCTb KYNbTUBUPOBAHUA 3aBUCUT OT MNPOAYLEH-
Ta U YCNOBWI BBefEeHMA B MPOLECC NUTaTelbHbIX BeLl,ecTB.
Ecnm npouecc nepuogvMyeckuin, To AAUTENbHOCTb He MpeBbl-
Wwaet 70—72 u.

FoToBasgs KynbTypanbHas XWAKOCTb, cojepxawas 6uo-
mMaccy npojayueHTa, TBEpPAYl B3BeCb Cpefbl W BCH CYyMMY
Buiects, MOXeT 6biTb MCNONb30BaHa AN NONYYEHUS Tpex
MpofyKTOB: XWUAKOTO KOHUeHTpaTa nu3mHa (XK KJ1), cyxo-
ro KoOHueHTpata kKopmosoro nusnHa (KKJ1) u kpuctannuue-
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CKOro nusuHa. Mpu nonydyeHuii npenapatoB X KJT un Kig»
6uomacca M TBepAas B3BeCb H3 Ky/nbTypanbHOW umakooC!
He yaanawTcs.

Mpyn HenocpefCTBEHHOM BbICYLWMBAHUN  WAN  KOHLUEHTNL,
poBaHuu KYyNbTypanbHOW XUAKOCTKU . HabnwgawTc
3HayYnTeNbHble notepu nu3nHa. [103TOMY KynbTypanbHa
XUAKOCTb nojBepraetcs crabunmsauum. IT0T npouecc oG/
WecTBAAT B cheyuanbHOM emkocTu 10, Kyga npu nepeme-
WMBaHMM nofaeTcs cHayana 25%-Hblii pacTBOp GucynbuTa
HaTpus B konuyectBe 0,4% K 06bEMY KyfnbTypasbHOI
XXWLKOCTU, a 3aTem conaHasd kucnota go pH 4,5—5,0. B pe-
3ynbTaTe o6pasyeTca MoOHOX/oprugpat u3nHa, 6onee
YCTOAYMBBIN K TEPMUYECKOMY BO3JEACTBUIO.

Mepepn BbiMapMBaHMeM Ky/bTypasbHasa XWAKOCTb MNOAO-
rpesaetca B TennoobmeHHuke 14 [0 Temnepatypsbl
95— 100°C u panee noctynaetr B [ABYXKOPMYCHYI BblMap-
HYl0 ycTaHOBKY 15. YnapeHHas Ky/nbTypaJibHad >XUAKOCTb
C cofepXaHuem cyxux BeuiectB okono 40% noctynaer B
c60pHMK 16 — 3T0 UM ecTb XX KJI. XnaKkuik KoHUeHTpaT nu-
3nHa panee Hacocom 40 nepekaymBaeTCcs B CheuunanbHble
CKNafCKue eMKOCTW, a Nyylle cpas3y B aBTO- W Xefe3HoAo-
POXHble LMWCTEPHbI M NOCTAB/AETCA B >KMBOTHOBOJYECKME
KOMMNEKCbl WM Ha KOMOGUKOPMOBbIE 3aBOAbl A4Ns oboraie-
HWA KOPMOB.

KOHUEeHTpaT KynbTypanbHOW XWUAKOCTU MOXeT 6biTb Bbl-
CYLIEH HenocpeACTBEHHO B pacnblUTeNbHON cywwunke 18,
Torga nonydvatwT npenapat KKJ1 6e3 HanonHutend. Kynb-
TypanbHas >XWAKOCTb MnonafjaeT Ha pacnblNUTeNbHbIA AUCK
CYLWWUNbHON 6GaWwHW W pacnblNMBAeTCA, Menbyailime Kanefb-
KV BCTPEYalTCA C ropaymm BO3AYXOM, BJiara MITHOBEHHO WUC-
napsaeTcs, a MOPOLWOK Cc BAaXHOCTblo 4—8% nocTynaetr B
LWKNOH-pa3rpy3utens 21. C TeN/IOHOCUTENEM W3 CYLIWUbHOM
6allHN BbIHOCUTCHA 4YacTb mpenapaTa, NO3TOMY BO3A4YyX Npo-
XOAWUT 4epes UMKNOHbI 19, rae oTAendercd OCHOBHAaA Macca
npenaparta, KOTOPbIA TakXe nocTynaeT B LWKIOH-pasrpysun-
Tenb 21. Bo3gyx ANS AOMNONHWTENbHON OYMCTKWM MPOXOAUT
ewe 4yepes ckpyb66ep 20 M TONbLKO Mocne 3TOro BblGpackiBa-
eTcs B atmocgepy. Ecnm BoAbl, OMbIBalOWMe HacagkKy ckpy6-
6epa, cojepXaT 3aMeTHble KO/MMYecTBa JIM3UHA, UX MOXHO
NPUCOEANHUTL K KYNbTYpasbHOW XWAKOCTM nepej annapa-
TomM 14.

UToObl YMEHbWWUTb NOTEPU NPWU  CYLIKE pacnblfieHUEM,
a TaKXe ANf CHWKeHWs rurpockonnuHocTu npenapata KKJI
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B KOHLUEHTPAT MOXHO BHECTW Hamno/HWTEeNb. 3TO OCYLL,eCcTB-
nTcsa B CMecuTene 17, a 3aTeM nNofyyeHHas macca noja-
&TcA Ha pacnblfieHne, TaK XXe Kak 1M B NepBOM Ciyvae, unu

B CYLWMWNKY N060N APYroin KOHCTpYyKLUU. B KayecTBe Cy-
WMNbHOTO areHTa Mcnonb3yeTca Harpetbli go 250° C BO3-
ayx. MMONYYEHHbIi CyX0i KOPMOBOI KOHLeEHTpaT nM3uHa a-
cyeTcs B MELWOK M3 [BONHOM KpadpT-6ymarn ¢ NOAM3ITUIEHO-
BO/ MPOKNagKoW, repmMeTn3npyeTcsi, 3TUKETUPYeTcs M OT-
npaBiseTcs Ha CKnaj roToBON MPOAYKLUMU.

Kpuctananyeckuin npenapat /fu3nMHa MoayvawT HeMo-
CPeACTBEHHO M3 puAbTpaTa KynbTypalbHON XMUAKOCTU 6e3
ee ctabunusaumn. KynbTypanbHad XWAKOCTb M3 epMeHTa-
Topa 6 nocTynaeT Ha (PUAbTPALMOHHYK YCTaHOBKY 22, rae
oTaenAlTCca 6uomacca nNpojyLeHTa M HaxoAslmeca B cpefe
TBEpAble YacTuubl (Men), KOTopble MOCTynawT B COOPHMKMK
BNIA)KHOT0 ocajka 23 v 3aTemM BbICYLINBAKOTCA B CyLIUnKe 24,
Cyxoii 6MOWpPOT MOXET ObiTb WMCNOMb30BaH Kak oboraTtu-
TenbHas A06aBKa B KOPMa CEIbCKOXO3AMCTBEHHbIX >XWBOT-
HbIX. TWaTeNbHO OYULLEHHbIA uAbTpaT, MMeowWwmii pH oko-
no 7, mepekayMBaeTCsa B HamopHbIA cbopHuK 25, a oTTyfga
yepes poTameTpbl 27, perucTpupytolime CKOpOCTb MNOCTYynN-
NEeHns BCeX pacTBOPOB, — B MOHOOOGMEHHble KOMOHHbI 28, 3a-
NO/HEHHble KaTMoHUTOM KB-4M-2 B aMMOHWIHOI dopme.
Nn3nH copbupyetcqd Ha MOHUTaX. COOTHOWEHWE BbICOTHI
CNos MOHUTA K AMameTpy KOJIOHKW Kone6netca oT 8:1 o
10 : 1, kaxpable 100 r noHuTa copbupytoT 40 6—8 r nu3mnHa.
Ana copbuum ycTaHaBNMBAETCA HECKO/NbKO WMOHOOOGMEHHbIX
KO/IOHH. B oCHOBaHWM KOMOHH pacnonaraeTcs cneyuanbHas
pelweTka C UieNeBbIMW KONmaykamu, npefgHasHayeHHas AN
pacnpefeneHus XWAKOCTA U NpefynpexaeHna yHoca CMOJbl.
Ha peweTky Hacbinaetrcsi Cnoli W3MeNbYEHHOr0 WHEPTHOro
mMaTepuana, Hanpumep cTekna BbiCOTOW okono 0,15—0,20 wm,
a Yy)X BbllWe 3TOro cnosa pacnonaraetcd cmona. [llogava
thunbTpaTa KynabTypaNbHON XXWAKOCTU  OCYyLW,eCcTBNAETCA
C HWU3Y KO/MIOHHbI. Bce BXOAbl W BbIXOAbl B CUCTEMY MOHOOO-
MEHHbIX KOMIOHH C610KMpOBaHbl B BWAe KOMMYTaTopoB 29
M 30, 4TO MO3BONAET palLUOHANbHO BECTU YMpaBleHue MNpo-
ueccom copbumm. Yepe3 KONOHHbI NpONycKalwT ¢GuabTpaT
KyNnbTypanbHOW >XUAKOCTW [JO Tex NOp, MOKa He MofABATCS
cnefbl NM3WHa, TOorga npekpawarwT nogayy GunbTpaTta u
MPOMbIBAOT KONMIOHHY AEWOHW3NPOBAHHON BOAON MO MPUHL K-
My «KUNsWero cnog». 3Ta BoAa YaCTUYHO B 3aBUCUMOCTM OT
cofepXaHus B Hell NM3MHA BO3BpaliaeTcs B npouecc And
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M3BMeYEeHNS ©3 Hee JNuU3MHA. DunbTpat KynbTypanbuOi
XWAKOCTWU nocne copbuum nu3nmHa ypandetca. IAuua Nu.
3MHa C MOHOOOMEHHOW CMO/bI NPOU3BOAUTCSH PacTBOPOM am-
Muaka, KoTopblii Hacocom 40 u3 UUCTepHbl 26 nofaeTcs B
HanopHyt eMKocTb 25'. M3 aTtoro c6opHuKa pacTBop aMmua-
Ka noctynaer B MOHOOGMEHHble KOMIOHKW C NIU3VUHOM U fe.
copbupyet ero. MNepBble NopuMM 3ntoarta, cojepxaliue cne-
Obl NMN3NHa, 0T6PaCcbIBAlOTCA, OCHOBHOE XX€e KOJMYeCTBO 3M1t0a-
Ta noctynaet B c60pHMK 31. 3nouUMa NpojonxkKaerca A0 Tex
nop, Noka cojepxaHue NM3NHa He ynageT AO CNefOBbIX KO-
nnuyecTs. B npouecce 3nlOUMM  NPOMCXOLUT nepesapagka
MOHOOOMEHHON CMOJIbl B aMMOHWIAHYIO (DOpMY, YTO MO3BONSA-
eT BHOBb MCNONb30BaTb ee And copbuuu nusnHa. B3pbixna-
IOT CMOJYy nepej HOBbIM LMKAOM copbumum NpOMbIBKON ee
JeNoHN3NpoBaHHON Bofol. dntoaT n3 cbopHuka 31 noctyna-
eT B BblMapHoW annapaT 32, rae nepBoHayanbHO OCBOGOX-
faeTca OT aMmwuaka. BbinapuBaHue ammwunaka BefeTcA npu
TemnepaTtype go 80° C. lNapbl amMuaka MocTynawT B XOJ0-
ANNBbHUK 41, NOrNOTUTENbHYK KOMOHHY 43 u cbopHuk 39.
B BbiMmapHoli anmnapat K BOAHOMY pacTBOpYy NuU3nMHa fob6as-
NAT U3 MEPHUKA 42 2H. pacTBOP CONAHON KUCNOTbI NpU Mo-
CTOAHHOM noMewmBaHun o pH 4,9. TMoaKUCAeHHbIR antoat
BbiMapuBalT B TOM e annapate Moj BaKyymMOM, napbl KOH-
LeHCUpylT B xonoaunbHuke 41 n KoHAeHcaT cobupaloT B
cbopHuke 34. 3aTeM KOHUEHTpaT B BaKyyM-BbiMapHOM anna-
paTte OxnaxfawT, B pesynbTaTe 4ero BbiMajalT KpucTanbl
MOHOXNoprugpata nusnHa. Kaweo6pasHas macca KpucTtan-
NnoB MNoJ fiaBfieHMeM CXaToro asoTa, nocrtynakwluero u3 6an-
noHa 33, nepefaBnuBaetca Ha HyTY-uabTp 35. OTpense-
MbIl Ha (UNbTPe PUAbLTPAT COAEPXUT 60MbLIOE KOMNYECTBO
NN3MHa WM NOTOMY NOCTynaeT BHOBb B anmnapaTt 32, rge cme-
lmMBaeTCcs C HOBOW nopuueil anwaTta. Ecnum nmM3mH npegHa-
3HaUYeH ANA KOPMOBbIX Lenei, To OH cpasy Xe C HyTY-QuibT-
pa 35 nocTynaeT Ha UMPKYNALWOHHYIO WU NOOYI0 ApYyryto
CYWMNbHYIO yCTaHOBKY 38 M fanee uaeTt na (acoBKy M yna-
KOBKY. EcCnu e nony4valwT KpUcTanaimyeckuin npenapat nu-
3MHa ANA WUCNONb30BaHWA B MULLEBOW MPOMbILINEHHOCTH, TO
Kpuctannel NM3WHA C HYTY-pUNbTPA NOLAOT B KpUCTaniu-
3atop 36, rge mx pacTBopstoT B 3—4 ob6bemax AeMOHU3NPO-
BaHHOW BOAbl Npu Temnepatype okofo 70° C. ONnd cHATMA
MUIrMEHTOB pacTBOp J/IM3MHA B 3TOM Xe annapate o6paba-
TbIBaeTCA aKTUBUPOBAHHbLIM Yrj1eM W BHOBb NepejaeTcs Ha
HYTY-unbTp 35. ®UnbTpaT, 0CBOGOXAEHHbLIA OT MUTMEHTa,
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Bsnpawaetcs B BbiMapHOW anmnapaTt W ynapuBaeTcs noj
BaKyyMOM. K OYMLIEHHOMY KOHLUEHTpaTy Nun3uHa fobasns-
eTcsi 3—4-KpaTHOe KONM4YecTBO 3TU/I0BOr0 CNMpTa, BbiNaga-
0T KpUCTannbl NU3NHa, KOTOpble B BUAe Kalweob6pa3HoW Mac-
Cy nepefarwTCcs CXKaTbiM a30TOM Ha HYTY-(PUAbLTP, FAe OCBO-
6oxparTca OT cnmMpTa, KOTOpbI/i nocTynaeT B c6opHMK 37,
a KpucTannbl NM3WHA — Ha CYWWIbHYI YCTaHOBKY 38. Bbl-
COKOOUULLEHHbI KpUCTaNAUYeCcKUin Nn3nH acyetcs B Noau-
3TU/MIEHOBbIE MaKeTbl, YNaKOBbIBAETCA B KAapTOHHble KOPOGKM
H XpaHUTCS B CYXOM MOMELLEHMMN.

Ona npogyueHTta Corynebacterium glutamicum BHWWre-
HeTuka npepnaraet 60nee NpPocToli cnocob NoNy4vYeHUs Kpuc-
Tannn4yeckoro nusMHa. IOTOT cnocob He npegycmaTtpuBaet
OTAENEeHUs U3 KyNbTypasbHON XWUAKOCTU GMOMacchl, HO CTa-
BUT 06s3aTeNbHbIM YyC/MOBUMEM pabOTy Ha CBETAbIX Cpefax.
KynbTypanbHas XWAKOCTb MOAKUCSETCS CepHOM KUCMOTON,
3aTeM MpOU3BOAMTCA copbUMA NM3NHA Ha CyNbPOKATUOHUTE
KY-2-8, copbaT npombiBalOT BOAOW W JIU3UH 3MHOUPYHOT am-
MWAKOM, aMMuaK OTAEeNAT BbiNapMBaHWEM, KOHLEHTpaT
HETPanM3ylT CONSAAHON KucnoToi. lMocne 3TOro HelTpanu-
3aT AoynapuBalT U MNPOBOAAT KpUCTannM3auui NU3UHA B
BMAE MOHOXj0prugparta, KOTOpbI/ BbiCyllMBaeTcsd U pacga-
coBbIBaeTCA. MexKpucTanbHas XWAKOCTb, cofepxaliad He-
KOTOpOe KONM4YecTBO NM3MHA, BO3BpalLaeTcsa Ha CTaguio nog-
KUCNEHNA KyNbTypanbHOW XWUAKOCTU CEPHOW KUCNOTOWA.

Be3ycnoBHO, 3TOT cnocob npowe U 3KOHOMUYECKU 6onee
BbIFOAEH, YEM MEpPBbIiA.

fnasa 4. MPOW3BOACTBO FMYTAMUHOBOW
KNCNOTbl N TPUTTITODPAHA

Mukpobuonornyeckas npomblilwneHHocts CCCP B Hepa-
nekom 6ypyuiem npegnonaraet BbiNycKaTb C UCNONb30BaHWU-
eM MWKPOOPraHM3MOB [/lyTAMWHOBYIO KWUCNOTY, TpuntodaH
N HEKOTOpble Apyrne aMMHOKUCNOTHI.

MpuHUMNManbHas TexXHONO0rMYyeckas CXemMa MonyyeHus
MHOTMX aMWHOKMWC/IOT UMEeeT OYeHb MHOF0 06LLEero co CXemoli
npous3BoAcTBa NU3UHA, KoTopas 6blsa NOAPOOHO paccmoT-
peHa B npeAblgyliem pasgene.

OCHOBHbIe OT/INYMA 3aK/OYaKTCA B CBOWCTBaX NpPoOAyLeH-
TOB, YCNOBWAX KYNbTUBUPOBAHWSA WX, COCTaBe cpedbl U He-
KOTOpPbIX 3Tanax O4YMCTKW. [ocnefoBaTe/lbHOCTb XXe Onepa-
unMii n TpeboBaHUS K TEXHONOTMYECKOMY NpoLeccy B LENOM
OuYeHb 6NU3KKU ANA Pa3NMUYHbIX aMUHOKUCOT.
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§ 1. TEXHOJIOTMYECKUVWE OCOBEHHOCTW MONYYEHWNA
rMYTAMUHOBOW KWCAOTbI

FnyTamMmMHOBas KUC/OTAa OTHOCUTCA K 3aMEHWMbIM aMUHO-
Kucnotam, oHa obnajaeT OYeHb MNPUATHLIMU OpPraHoNenTuU-
YeCKMMWU CBOMCTBAMW U NOTOMY MMeEEeT LIWPOKOe MpUMeHe-
HUe B pasnnMyYHbIX 06/1acTAX, O YeM rOBOPUIOCH paHblLLe.

Cyuw,ecTByeT HeCKO/MIbKO CNOCO60B MPOMbILIIEHHOTO Mony-
YeHUA rAyTaMUHOBOW Kucnotbl. Hambonee WMPOKO B Mupe
MCNOMb3YTCA €Nocobbl MUKPOOHOrOo CUHTE3a [yTaMUHO-
BOM KWCNOTbl W HENOCPEACTBEHHOrO BblAENEeHWUA 3TOW KUC-
NOTbl U3 CBEKNOBMYHOIW Menaccbl. MpogyueHTamu raytamu-
HOBOM KWCNOTbl SABAAKOTCA WTaMMbl 6aKTepuanbHbIX Kyb-
Typ Corynebacterium glutamicum wn Brevibacterium flavum.

FnyTamnHoBas KuciaoTa MWKpPOOpPraHuM3amMamu MOXeT 00-
pa3oBbIBaTLCA ABYMSA NYTAMM:

npy BOCCTAHOBWTENbHOM aMWHUPOBAHWM a-KeTOrayTapo-
BOM KWCNOTbl C obpa3oBaHWeM T[NYyTaMWHOBON KWUCAOTbl —
a-ketornyrtaposas kucnota+ NHA+HA L ® -H?2 (%

rnytamartgerngporeHasa
HAL-HT) a-rnytTammHoBas Kuc-
nota+tHrO+HAL® (uam HAL);

npum peakumnu nepeamMmHWPOBAHUA a-KeTOrNyTapoBOW Kuc-
NOTbl C aMWHOKMCAOTaMM nyfna CBOGOAHbIX aMWHOKWCAOT
MUKPOOGHOW KNEeTKWU: a-KeTornyTtapoBas KucnoTa+aMuHO-

TpaHcamunHasa
Kucnota-~  ——- A a-rnytamuHoBas kucnoTta-fa-keTo-
KucnoTa.

B TOM 1 gpyrom cnyyae npeflecTBEHHWKOM FAyTaMUHO-
BO KUCNOTbl SIBAAETCSH a-KeTornyTapoBas KucnoTta, cogep-
XaHue KOTOpPOi NOMofiHAeTCA 3a CYeT peakuuin, npoTekato-
WNX B LUKNE TPUKapOOHOBbLIX KUCNOT.

Ho pnsa toro 4yto6bl npouecc LWen, HEO6XOAUMO MONYUUTb
MYTaHT C HapyWweHHON (epMeHTaTMBHOI CUCTEMOIN npeBpa-
WeHNa a-KeTornyTapoBOW KWUCAOTbl B SIHTApHYK KWCOTY.

B Haweli cTpaHe Ana 6MOCMHTE3a FNYTaMWUHOBON KUCAOTHI
MCNONb3YKT pAaf NoA06HOro poja KynbTypbl, Hanpumep Co-
rynebacterium glutamicum BHWWrenetuka-490, Coryne-
bacterium glutamicum 541P, Brevibacterium sp. 22 n Heko-
Topble Apyrue.

Y npogyueHTa rnyTaMUMHOBOW KUCNOTbl MOMWUMO HapyLleH-
HOoro o6pasoBaHMA a-KeTornyTapaTAernaporeHasbl >Xena-
TeNbHO WMEeTb HeAOCTaTOYHOCTb MO 6MOCUHTE3y anaHuHpje-
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TtoKo3a,

rmaporeHasbl M nakTaTaermgporeHasbl ¢ TeMm, 4YTo6bl U36e-
XaTb HenpoAyKTUBHOFO pacxoja YrneBojoB Cpefbl Ha
o6pas3oBaHuWe U3 MUPOBUHOTPAAHON KWCNOTbI anaHuHa U Mo-
NOYHOI KWUCNOTbI, 3TO 0CO6EHHO CU/TIbHO CKa3blBAeTCA Ha Bbl-
X0file TNyTaMWHOBOW KUCMOTblI MpU HEJOCTAaTOYHOM aspayuu
M Npu M36biTKe B cpefe 6MOTUHA, HO TaKMX MYTaHTOB Mo-
Ka HeT.

CocTaB NUTaTeNbHOW cpedbl ANS TNAaBHON GepmMeHTaLumn u
ANs Mony4YeHUs MOCEBHOTO0 mMaTepuana B 3HAYMTeNbHOW cTe-
MeHU 3aBUCUT OT MCMOMb3YEMOr0 MNpPoAylUeHTa, OT ero ¢u-
3M0N0TUYECKUX 0Co6eHHocTeli. OCHOBHbIM WCTOYHUKOM YT-
nepojia B cpefe yalle BCero MCMNoMb3ylOTCH FMHOKO3a, caxa-
po3a, rugponusaTbl Kpaxmajia, CBEKNOBMYHAs Menacca,
rnapon. KonuuyecTBo ycBauBaemoro caxapa B MepecyeTe Ha
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caxapo3y AO/MKHO 6biTb B npegenax ot 8,5 o 25%. Ho cne-
LYeT NOMHUTb, YTO Npefenbl UCNONbL30BaHUA Meniaccbl onpes
LenaTCcs YPOBHEM B Heil 6MoTMHA. KoHueHTpayua 6MoTuHa
No AaHHbIM 60MbWWHCTBA MCCNeAOBaTeNell, He 4O/MKHA Mpe-
BblWaTb 2—5 MKF Ha 11 nuTaTenbHON cpeAdbl, MHA4Ye BMeCTO
rNyTamuHOBOW KUCAOTbl 6yAyT WMHTEHCMBHO HaKan/inBaTbCs
anaHWH, MoJI0oYHad, fAHTapHasa, acnaparmHoBas KWUCAOTHI
N pe3Ko BO3pacTeT MpuMpocT 6uomacchbl npogyueHTa. VHbIMK

Tabnunya 53

[nyTtamuHoBas KucnoTta
KoHueHTpauus 6uo-

TWHa, MKT/n Buomacca, r/n / % oT acCUMWI-
rin pOBaHHOrO caxapa
Mena cca
2,50 4,0 27.5 41.5
3.40 7,6 35.0 35.0
4,25 9,5 25.0 25.0

KyK ypysHblii 3KC TpakT (50% CB)

2.40 4,2 24.0 37.5
3,20 6,4 37.5 46,9
4,00 12,0 22.0 22.0

CNOBaMu, MaKCMMyM 6GMOCHHTE3a FNyTaMWHOBOW KWUCOTbI He
coBnafjaeT C MakCMMyMOM 06pa3oBaHWs Guomacchl, Tak Kak
noTpe6HOCTb B BMOTUHE ANA 3TUX ABYX MPOLECCOB pa3nunyHa.
Momumo menaccbl 6GUOTUH B cpefy MOXeT OblTb BHECEH U C
KYKYPY3HbIM 3KCTPakTOM. BnusHue 6M0TMHA HA CNOCO6GHOCTL
Corynebacterium glutamicum 541P o6pa3oBbiBaTb a-rny-
TaMWHOBYH KWUCNOTY NpeacTaBneHo B Tabn. 53.

Ha 6uocuHTe3 rnyTaMUHOBOW KWUCNOTbl OKa3blBalOT CTUMY-
NUpyroLWwee BANAHNE HEKOTOPblE HACbIWEHHbIE XXUPHbIE KUC-
notol, MAB ©n aHTMOGUOTUKK. BepoAaTHO, 3TO BAMAHUE CBS3a-
HO C U3MEHEeHWeM NNNUAHOr0 COCTaBa KMeTOYHbIX MeMbpaH,
4YTO CNOCOBGCTBYET YBENUYEHWNIO MPOHULLAEMOCTU K/ETOYHbIX
mMeMb6paH NS rNyTamMWHOBOW KUCNOTbl. MpucyTcTBMe Tako-
ro pofa CTUMYNATOPOB MNO3BONAET BECTU (QepMeHTauuw ¢
60/MbWMNM BbIXOAOM FYTAMWUHOBOW KWUCAOTbI NPU MOBbILWEH-
HbIX KOHLUEHTpauunax 6umoTuHa. Tak, Hanpumep, BHeceHue B
cpefy TBMHa-60 (0,15%) wam pgunyguHa (0,01%), nam Ka-
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nveBoin conu 6eH3unneHuuyunnuHa (5 eg./mn) cnocobeTByeT
MoBbIWEHNIO 6GMOCMHTETUYECKON AeATeNbHOCTU MpPoOAyLeHTa
Ha 15—45%, u BbIXOA4 rNyTaMUHOBOW KWUC/OTbl AoCTUraeT
53—60 r/n. Takad BO3MOXHOCTb 0COBEHHO peafibHa B CAy-
Yyae WUCMONb30BAHUA aAHTUOGMOTUKA, TaK KakK W3BECTHO, 4TO
NEeHULUUANNH  MHTU6UPYeT CUHTE3 NUNOTJKOMNPOTEUAHOrO
KOMMMeKca KAeTO4YHON 0060M0YKM, COXpaHAd CAOCOBHOCTb
KNeTOK K CUHTe3y aMWUHOKMUCIOT.

B kauyecTBe MCTOYHMKA a30Ta B NUTaTe/bHbIX cpefjax 4a-
e BCEro MCMonb3yT MOYEBUHY B Konu4yectBe go 1,5—2,0%
B 3aBMCMMOCTM OT OCOOGEHHOCTEel MCNOoNb3yeMOro LwTamMmMma,
HO BBOAMTCA OHa LPOOGHO, N0 Mepe nNoTpebneHUs ee U3 cpe-
Obl, U Tak, 4ToObl cofepXaHue ee B KyNbTypanbHOW XULKO-
CTM He npesbliwano 0,8% u pH cpefbl 6bi10 B nNpegenax oT
6,8 0o 7,8. Pexe mMcnonb3yercs Kak AOMNONHWUTENbHbIA K MO-
yeBMHE MCTOYHMK aszoTa (NH4)2S04 n NH4CL B Konm4yecTse
fo 0,5% KaAoro unm BOAHbIA pacTBOpP aMMMuaka.

HepocTtaTtok asota B cpefe MPUBOAUT K CHUXKEHUIKO CUH-
Te3a rNyTaMUHOBOM KWUCAOTbI M K HakOMJeHW B cpeje Mno-
BbILUEHHbIX KO/MYECTB a-KeTOrnyTapoBOi KWCMOTHI.

LOna HopmanbHOro pocta KyabTypbl K 06pasoBaHus et
rnyTamMMHOBOW KWCNOTbl HEO6XOAMMO BBOAMTb B CpPefy COMM
kanua B Buge KH2P 04 no 0,1—0,2%; MgS04-7TH20 — po
0,03—0,3%; MnS04-4H20 — no 0,001%, a TakXe men gns
nopgfepXaHua pH cpefbl Ha OoNTUManbHOM YPOBHE — OKOJIO
7—7,2. ANNTenbHOCTb KYNbTUBMPOBAHUA 3aBUCUT OT COAep-
XaHus Cyxux BelLecTB B cpefe, cnocoba BBefeHWA KOMMO-
HeHTOB cpefbl (eAMHOBPEMEHHO WM APOBHO), CTeneHU aapa-
UMM cpefbl WU, KOHEYHO, OT (PU3NONOTUYECKMX OCOBEHHOCTEN
npoAyLeHTa.

Mpu nepuognyeckom cnocobe KynbTUBUPOBaHWSA MOCEB-
HO/i MaTepuan BblipawuMBawT, HauyMmHas OT MNpobupku Ao
60MbLIOr0 MHOKYNATOPA, Ha KaXAoi ctagum no 24 yu. B ¢ep-
MEHTaTop BHOCMTCA MOCEBHOW MaTepuan m3 pacyeTa 5—6%
K paboyemy ob6bemy (epmeHTaTopa. B annapaTte AnuTeNb-
HOCTb KY/NbTUBMUPOBaAHUA OT 2 A0 3 cyT. bonbwoe BANAHUE
Ha ANWTEeNbHOCTb MNpoLecca OKasblBaeT aspauusa nutatenb-
HOW cpefdbl. HanmeHblwaas ANUTENbHOCTL NpoLecca Bbipalyu-
BaHMA (48 4) n Hambonbwas cnocobHOCTbL K 06pasoBaHuto
rNyTamMHOBOM KMUCNOTbl HabnwpgatTcs gna wrtamma Cory-
nebacterium glutamicum 54IP npu aspauyun 40—45 mr 02
Ha 1n B MuUHYTYy, a gna Corynebacterium glutamicum
BHWWreHetnka-490 — npun 80—85 mr 02 Ha 11 B MUHYTY.
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Mpyn 3TUX YyCNOBUSX KYNbTUBMPOBAHWUS [LOCTUraeTCs HakKon
NeHne rnyTaMuUHOBONM KucnoTel Ao 40—50 r/n (Tabn. 5<

Ta6bnuua ™4

MoceBHOW MaTepuan naBHas epmeHTaw"'-
MokasaTenn ﬁﬁ'ﬁ?jgﬁﬁ}ﬁ[},;] Corynebacte-  Corynebacte- bacgtrgﬂ%—m
BHW W rene- rium gluta-  rium BHWUWN- lutami-
TMKa-490 micum 541P  reHeTuka-490 cgurl%aSngll
u
Menacca, % 8,0 1,5 20,0 2
Caxaposa, % — 5,0 — 8 E% Co
KyKypy3Hblii 3K- 0,3 — — —
CTpaKkT, %
NHA4CL, % 0,5 — — _n
K2HPO 4, % 0,05 0,1 0,05 0,1
KH2P 04, % — 0,1 — 0,1
ZnS04, % — — — 0,1
Mgso 4, % 0,03 0,1 0,03 0,1
MoueBuHa, % — 1,0 2,0 0,5
Men, % - 1,0 — 1
OnutenbHoCTb, Y 24 24 48 48
Aspauus, mr — — 80—85 40—45
Or/ (n munH)
Tutp, Kn/Mn OT 46-109 po 50-10e — —
FnytamuHoBas Cnegpl 40—50 Ao 50

KucnoTa, r/n

MpuHUMNManbHas TeXHONOrMYyeckas CcxemMa MNoayvyeHUs
rNyTamMUMoBOWA KWCNOTbI WAM FayTamaTa HaTpus CKNajbiBa-
eTCcA U3 cnefyloL X cTaguin: nonyyeHme MOCEBHOrO MaTepua-
Na; MpUroToBNeHWEe NWTaTeNnbHOW CpeAdbl, ee CTepuansayus,
OXNlaX[eHWe U 3aceB rOTOBbIM MOCEBHbIM MaTepuasom; Bbl-
pawimeaHue npoayueHTa B (epMeHTaTope L0 HAKOMJeHUs
MaKCMManbHOr0 KOAM4YecTBa FAYyTaMUHOBOW KWUCNOThI; Bblfe-
NneHne rNYTaMWUHOBOW KWUCNOTbl B KPUCTaN/IMY4eCKOM BuUae
WNN B BUAE KPUCTaANNoB rayramara HaTpud, CylWwKa Kpucran-
noB, pacoBKa W ynakoBKa.

CpaBHeHMWe 3TOW CXeMbl CO CXEMOW NOAYYEHUS L-nusuna
rOBOPUT O MX MOYTU MOAHON MAEHTUYHOCTU. Hanbonee cyuie-
CTBEHHbIE pa3NMynMsa MMeT MeCTO TOJIbKO Ha CTaguu Bblje-
NeHUs NpoAyKTa M3 GunbTpata KynbTypanbHON >XWUAKOCTU.

FoTOBbIA Npenapat rAyTaMWHOBOW KWCNOTbl MMeeT uYuC-
ToTy 98—99%, MHOrokpatHas nepekpucTannuMsaumsa c
uenbl panbHelwed OYMCTKM NPUBOAMT K 6ONMbWIMM nOTe-
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Cxema 7. OCHOBHble CTafuU MOMyYeHUs TNYTaMUHOBOW KWC/OTbI
no AByM CXemam.

rorynebacterium glutamicum
541 P
(no Bekepy M. E.)

Corynebacterium glutamicum

BHW/WreHeTnka-490

FOTOBAA KYJIbTYPAJIbHAA XNAKOCTb

OTgeneHune Gromacchbl
LeHTpUyrmpoBaHuem

OcseTnieHne  (uabTpaTa aK-
TMBHbIM YIJIEM W OTAENeHne
ocajgka

KOHUeHTpUpoBaHWe uUnbTpa-
Ta BaKyyM-BblMapuBaHUeM [0
COAEPXKaHUsI CYyXWUX BeLLecTB

40-50%

r

4

O6paboTKa KynbTypasibHO
xugkoctn CaO wn oTaeneHue
6romacchbl LleHTpudyrmupoBsa-
Huem

1

OcaxpeHne n3bbiTKa Kasb-
umnsi octhopHoO KMUCNOTOM 1
NMOBTOPHOE OTAeNeHue ocanka

4

OcB06OXAeHME OT NUrMeHTa
C MOMOLLbI0 MOHOOBMEHHOM
cmonbl A-1 n Bakyym-yna-
puBaHue snwaTta B 2—3 pasa

4

MoaKMcneHne CONSIHOW KWCNOTOW KOHUeHTpaTa fo pH 3,2
(M303neKTprYecKasa Touka rnyTaMUHOBOW KWCMOTbI), OXNax-
feHue o 15° C v BbliNageHMe KPUCTaNoB CO CTereHblo
YNCTOTbI NO FNYTaMUHOBOW KUCNOTe

—80% |

PacTBopeHve KpucTtasioB B Tr0-

pﬂqe|7| BOfe B COOTHOLUEHUN

1: 5, o6bpaboTKa akTUBHbIM Yr-

nem, unbTpaums
4

MoBTopHasi KpucTanansauus,

KpuCTa/I/ibl UMET 4ucToTy 99%

no rnytamm HOBOW KucnoTe

4
CyllKa KpucTanioB

loToBbI/i Mpenapat rayTamnuo-

Bot KucnoThbl

~98% J

CyllKa KpucTannos

4

loToBbIli NpenapaT
rNyTamyHOBOW KMCMOTbI

T
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paM. Ho B 3aBUCMMOCTM OT UCMONb3YEMOro NPOAYLEHTa CX
Ma BbIAeNIeHNA MOXeT WMeTb CYULeCTBEHHbIE pasfuB,e
(cxema 7).

Ona nonydyeHnsa rnytamaTta HaTpusa BRaXHble KpucTann
Cc cogepxaHuem 98—99% rnyTamMMHOBOW KMCNOTblI Mo cyxOi
mMacce pacTBOpPAT M HelnTpanusytT 45—50%-HbIM pacTBO*
pom NaOH po pH 6,8. 3TOT pacTBOp KOHUEHTPUPYIOT, U NT
OXJTAXAEHWN BblNafalT KPUCTaNabl rayrtamara Hatpusd, KO
TOpble BbiCYWMBaKOT. [OTOBbLIA npenapaT cOCTOUT Ha 98% IA
rnytamara Hartpusa. Bbixog rotoBoro npogykra no rayramu-
HOBO KUCNOTE MO OTHOLWIEHUID K €e COAEepXaHWk B UCXOd-
HOlW KynbTypanbHOW XWUAKOCTKU cocTaBnseT 75—80%, Makcu-
MasbHO AOCTUTHYTbIW BbIX04 He npeBbiwaeT 90%.

§ 2. TEXHONOIMMYECKMNE OCOBEHHOCTW MOJTYYEHNA
[-TPUNTODPAHA

TpuntoaH SBNAETCA HeE3aMEHUMOIN aMWHOKWUCAOTON, Co-
fepXXaHue ee, 0CO6EHHO B pacTUTe/lbHbIX 6enkax, HeBenuKo.
Ho noTpebHOCTbL B TpUNTO(PaHe 3HAYUTENIbHO MEHbLUE, Yem
B NIU3NHE U TNYTaMWHOBOW KucnoTte. TpunTogaH B Heb6Onb-
WX KOMMYEeCcTBaxX WMCMONb3YeTCA B >XXWMBOTHOBOACTBE, Meau-
LMHE W NpWM pasinyHbiX OGUOXUMUYECKUX WUCCNeLOBaHUAX.
BmecTe ¢ TeM 3TO OYeHb BaKHas amMWHOKWUC/IOTA, OHa BXO-
ANT B 6€NKM M y4yacTBYeT B MHOFOYWC/AEHHbIX NpeBpaLie-
HUAX COeAUHEHUN, WMEKLWMNX UUKINYECKYH CTpPyKTypy. OT-
CYTCTBME 3TOW aMWHOKMCMOTbI WAW HapyLeHue MpOLEeccoB
CMHTe3a ee BefeT K TAXKenblM 3ab0/n1eBaHMAM oOpraHu3ma.

MyTeM MUKpPOOGHOro cuHTe3a L-TpunTohaH MOXHO mMony-
YnTb ABYMSA cnocobamu: TpaHchopmauuein npeallecTBEHHU-
KOB L-TpunTotaHa ¢ NOMOLLbIO PEPMEHTHbLIX CUCTEM MMWKPO-
opraHusmoB fo L-TpunTtodaHa; nonyvyeHMem C NMOMOLLbIO My-
TaHTa, HEJOCTATOYHOrO MO TUPO3MHY U PeHMUNanaHuHy, nps-
MbIM CMHTE30M L-TpunTtotaHa 6e3 npefllecTBEHHMKA.

B nepBoM BapuaHTe MCNOMb3YIOTCA B Ka4eCTBE npepLiecT-
BEHHMKA aHTpPaHW/0Basa KucnoTa U ocobble wWTaMMmbl ApoXK'
xel Candida utilis, npeBpawatpuwme ee cHayana B UHLON,
a 3aTeM C y4yaCTUEeM CepuHa B MPUCYTCTBUM NUPULOKCANb-
thochata noa AeiicTBMEM TPUNTOGAHCUMHTA3bl o6pasyeTcs
TpunTodaH.

MocnefHunii 3Tan npeBpaw,eHns aHTPAHWIOBOMN KucnoTbl 0
L-TpunTogaH CBA3AH C (EPMEHTOM TpPUNTOMAHCUHTA30U-
Peakuns npoTekaeT B ABe cTaguu. MNpu 3TOM BaxHo oTm™
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OH HOOGC: r n

+doc<poproosut ri > rH n
nupo/pochaT H _pm_ T iv 4

0]
'NH2 H
QaCH OH OH
AHT&Z-]).]I—(I)VI_‘]%B&H H-(5'-'I'_(r)C(I_JrO[3MI7IO3I/II'I)-aHTp0Hl/II'IOBaﬂ KucnoTa
AMCOOH
(1]
FHH V
AMN-CH=C - C—c—CH20p03H2 \
1 H ~Vj
H

NT OH OH

WHgon-3-rugepotocaT

H
TpunToaHcMHT a3a | I CH3—C—COOK*
J
H )
COOH vuepansbaerva- TpurTodaH

| 3-hOcwaTt
HOCH2CHNH2

TWTb, UTO 06pa3oBaBLIMACA Ha MepBOW CTaguu WHAON OCTa-
eTC CBA3aHHbIM C AKTUBHbIM LEHTPOM TPUNTO(AHCUHTA3bI:

. MNupgon-3-rnnyepodochar— [MHgon] + nuuepanbpge-
rng-3-gocgar;

Il. [Mupgon] + Cepun-*-TpuntogaH + H20.

Bo BTOpOM BapuaHTe WCNOMb3YITCA MYTaHTbl, CNOCOOHbIE
npogyumposatb L-TpuntodaH M MMelOLWMe HapylweHUs B
e cvHTe3a (eHuWnanaHuHa M TUpo3MHa. [ Nsd npamoro
CMHTE3a MCMONb3YKTCA pas3fMyHble OGakTepuanbHble WTaM-
Mbl, OTHOCcAWMeca K suay Bacillus subtilis.

MyTb cuHTe3a TpunTodaHa, a TakXe QeHUnanaHuHa wu
TMpPO3MHa Obll M3y4YeH Ha MYTaHTHbIX wWwTammax E. coli.
S obuwem BuAe NocnefoBaTeNlbHOCTb MpeBpalLeHUinl B 3TOMN
Llerm 6uocmHTE3a cnegyoLasn:
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CH2COP03H2COOH + COH-(CHOH)2CH20PO3H2

DOCCPOBHOMMMPOBUHOTPAIHaA 3puTpo30- 4-tppcepuni
KucnoTa

*COOH—CO—CH2—-CHOH)3—CH20PO3H2
7 - doc/po-J - fe3oke -D -apabuHo-
renTynosoBas kucnoTa

HO COOH
H
H HAL®P-H
OH —
H
H OH
5 -[lernipoxvHHas )
KucnoTa 5 ﬂeFIf(IJM.%%léJ_T_IgAMOBaﬂ
COOH COOH .
H HO A M posuHorpn
BIH H Has kuc/ioib
'H OH
fH H 'OHH
bk 5 - ®oapoLmkyMoBas
KucnoTa i
COOH

'Ho'g'ﬁ' -COOH

5 - ®oc/po -3 -eHonnMpyBuNLLIMKMOBas KucnoTa

COOH
H 1
0-C-COOH
COCH
XopuavioBas K1cnoTa AHTpaHWIoBas KucnoTa

Ocobblil MHTEpec B 3TOM 6WOCWMHTe3e npeacTaBnseT 06-
pasoBaHMe M3 anudaTuyecknx NpeALlecTBEHHUKOB LUKAMYe-
CKUX COeAWHEHMWI, 0COBEHHO LIMKUMOBON KWUCNOThI, KoTopas
nMmeeT 6onblwoe 3HayeHue B obwem o6MeHe BeullecTB opra-
HM3Ma. V3 WNKUMOBOIN KMCNOTbl yepe3 ee hochopcoaepxa-
uee npomsBogHOe (5-thoco-3-eHONNMPYBUNLWINKMMOBAS
KncnoTa) o6bpasyeTcsi XOpM3MOBas KUCNOTa, sBASHOLWAACS
KIO4YeBbIM MeTabonMTOM Ha MyTU CUHTe3a (eHunanaHuHa,
TMPO3MHa M TpUnTodaHa.
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g cnydvae 6710KMpoBaHMA (pepMeHTa, NpeBpaLialLLero Xo-
»,/3MOBYIO KUCNOTY B npeeHOBYH KUCNOTYy (NpefllecTBeH-
HUK (DeHMNnanaHnHa M TUPO3MHaA), BMOCMHTE3 MOXET WATU
6onee NMOMHO NO MNYTU HAKOMMNEHWUS AHTPAHUNOBOW KWUCAOTHI
nL-TpunTogaHa.

TexHonorua L-TpuntodaHa W3 aHTPAHWIOBON KUCNOThI
paspaboTaHa B Halleil CcTpaHe COBMECTHbIMU YCUAUAMU
WHCTUTYTOB MUKpo6uonorum wum. A. KupxeHwTteliHa AH
[0atBCCP n AH CCCP. TpaHchopmauns aHTpPaHWMI0BOM
KUCNOTbl MO 3TON TEXHOMOTMM OCYLLEeCTBASETCA C MOMOLLbLIO
(hepMeHTHbIX cucTteM apoxokeir Candida utilis 295-".

TexHoMormyecknini npouecc pasfgenserca Ha fBa 3Tana:
nonyyeHne 6Guomacchbl APOXOKeW W TpaHchopmauua npej-
LeCTBEHHMKA C MNOMOLLbI HaKOMMAEHHOW 6uMomacchl APOX-
Xeil.

MepBas cTagma npouecca Mano YeM OTAMYaeTcs OT 06bIY-
HOro Bbipal,MBaHUs MUKpoopraHusmos. OHa ckKfnajblBaeTca
M3 NONYyYeHUs NMOCEBHOro mMaTepuana u M3 KyNnbTUBMPOBAHUA
LPOXXEeN B pepMeHTaTOpPE C LEeNbK0 MaKCMManbHOro Hakon-
neHns 6uomaccbl MUKPOOpPraHu3aMma.

MoceBHOI MaTepuan MOXHO Noay4vaTb nepuoguyeckum (uc-
XOAHbIA WTaMM B NpoOupKe -v BblpalwiuBaHue B Konbe Ha
Kayanke  BblpaliMBaHue B nabopaTopHOM (hepMeHTaTope,
a 3aTeM B WHOKYNATOpPE) WM HEMnpepbiBHO, TakK Xe KakK 3To
6b1710 U3N10XEHO B TEXHONOTMMW NU3UHA. B 3aBUCUMOCTU OT
cnocoba nosy4vyeHWs NOCEBHOro MaTepuana cogepxaHue 6uo-
mMaccbl MpoAyLeHTa B MOCEBHOW KyNbTypanbHOW >XMAKOCTU
MOXeT 6bITb pa3M4yHbiM — 0T 3—5 r/n Npu Nepnuoagnmyeckom
cnocobe BbipawmsaHusa o 15 r/n npu HenpepbiBHOM. YcTa-
HOBMIEHO, YTO 4YeM 60nblle BBOAMTCH MOCEBHOr0 MaTepuana,
TeM Bbllle CTeNeHb TPaHC(hopMaLum aHTPaHWIOBOW KUCMOThI.
BbipawueaoT KynbTypy npu Temnepatype 30° C B TeueHue
24 4 B KaX[JOM naccaxe.

MicToYHMKOM yraepoga OObIMHO CAYXMWUT NM60 caxaposa,
nnbo menacca, 3afilaBaemMas B cpegy B Konuyectse OT 6,3
00 20%, B KayecTBe UCTOYHMKA a30Ta NPUMEHSAOT MOYEBU-
Hy, KOTOPYI BHOCAT B KonunyecTtee oT 0,5 go 1,0%. B cpeny
[ob6asnsT conm (B %); K2HPO4—0,01; MgS04—0,005;
CaC12—0,01; pH cpegbl 7,5—38,0.

B (hepMeHTaTOp nocfne 24-4acoBOro pocta KynbTypbl Ha-
YMHAKOT BBOAWTb CNUPTOBON 5%-HbIi pacTBOP aHTpaHWo-
BOM KkucnoTbl (puc. 118) u 50%-Hbll pacTBOP MOYEBUHbI
Kaxable 6 4. Kpome TOro, nocne BHeCeHWs NepBOi nopuuu
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aHTPaHWOBOW KUCNOTbl Yepe3 3—4 4 C NEepUOAUUYHOCTbIO »
12 4y BHOCWUTCA [LONONHUTENILHO Mefiacca B BUAE 25%-Horo
pacTBopa.

MOMEHT BHeCeHUs MNepBOi NOPUMM aHTPAHWUNOBOW KWC/O-
Tbl CYMTAETCA HAayanoOM BTOPOro 3Tama B TEXHOMOrUW TpuUn-
TopaHa. O6was LAMTENbHOCTbL BTOPOro atana okono 120 4

Z4 43 72 96 120 144 24 48 72 90 120M
OnTensHoCThb (hepMeHTaumu, Y

Puc. 118. 3aBMcMMOCTb HakonneHus TpuntodaHa ot pH cpegbl (1—5,5;
2—60;, 3—7,0; 4—175; 5—8,2; 6—9) n xapakTep W3MeHeHUs Co-
fepxaHusa TpuntogaHa (7) v aHTpPaHWI0BOW KUCNOThbI (S) B TeueHue BTO-
poii cTagum npouecca.

Lpo6HOe BHECEHWE aHTPaHW/IOBOW KWCNOTbl CBA3aHO C TeMm,
UTO OHa SAA0BMTA U TOMbLKO MOC/Me McyeprnaHus ee JO onpe-
O€eNeHHOT0 3HAYeHWs MOXHO BHOBb BBOAWTb €e B Ky/bTy-
panbHYl >KWAKOCTb. MOXHO WCMONb30BaTb B KayecTBe
MpeAllecTBEHHUKA U APYTMe COEAMHEHUS, HO BCE Xe Camble
Nyyline pe3ynbTaTbl MOAYYAOTCA C AaHTPAHUMIOBO KUCOTOI:

Bbixog,

MpeawecTBeHHNK TpuntoaHa Tpuntofa

Ha, %

AHTpaHunoBas Kucnota 98.8
NHpon 87,2
Mupgon+cepuH (1:2) 92.5
MHgon+.umctenH (1:2) 89.5
MHupon+anaHud (1:4) 87,0
MHpgonnn-3-nupoBuHorpagHaa  Kucnorta 39.9
DL-Wungonwnn-3-monoyvkas Kucnora 23,8

Cylw,ecTBeHHOe BAMAHWE Ha TpaHcHOpMauuio aHTpaHWIo-
BOM KucnoTbl KynbTypoli Candida utilis 295-t okasbiBaeT
pH cpeabl okono 8,0. CTeneHb aspauuy MMeeT Takxe 60/b-
Wwoe 3HayeHuWe. B nepmopg pocTta KynbTypbl aspauusa LOMKHa
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0y Tb BbICOKOI, He mMeHee 7 r Cb/Cn-4), B nepuop e TpaH-
cp0pmaunm npeflwecTBeHHNKA OHA CHWXKaeTca B fABa pasa

rg 4 r O2/ (ne4)]. FoToBas KynbTypanbHas >XWAKOCTb B
"0,UC thepmeHTaummn cogepxut ot 7,8 go 12,5% cyxux Be-
wects, u3 Hux 0,3—0,5% TpunTtodaHa. TpuntodaH Ha 85—
gg% HaxoAuTCA B XWUAKOW (hase KyNnbTypanbHOW XWUAKOCTHU.
Mo3aToMy Ana MNOAYy4YeHWA OUULLEHHOro npenapaTta TPUNTO-
(aHa WMCNONb3YIT (UAbLTPAT KynbTypaibHON XWAKOCTW, a
0N KOPMOBbLIX LUenei nony4vawwT KOPMOBON KOHLeEHTpaT, B
KOTOpbI/i BXOAUT M 6uomacca nNpoayLeHTa.

Takum 06pa3oM, M3 rOTOBON KyNbTypanbHOW XWUAKOCTU
MOXHO MOAyuYWTb fABa MpenapaTa: KOPMOBON KOHLUeHTpaT
TpuntogaHa (KKT) 1 ouulleHHbIA npenapaTbi-TpUNTodaHa.

KopMoBOi/ KOHUeHTpaT TpuntodaHa MoAyyawT NyTem
ynapuBaHua BCeil KynbTypanbHOW XuWAKocTu fo /3 oT 06-
wero 06bemMa C nocneaywWwmnm BbiCylWIBaHUEM Ha pacnblin-
TENbHON CylWwuaKe Npu TemnepaTtype BXOAALLEro TenJOHOCHU-
Tens 110—120° C. Mony4yaeTca CBETN0-KOPUYHEBLIA NOPO-
LLOK, KOTOPbIN 1 npeacTaBnseT coboli rotoBbiii npenapaTt KKT.
CocTaB Takoro npenaparta CnefywLWuin: cyxue Bel,ecTBa —
90%: 6GenkoBble BeujecTBa — 48—54%; o06WMA TpunNTo-
taH 1—3%; BuTaMuHbl (B Mr/kr): B,— ot 15 pgo 18,5;
B2—oT1 24,5 po 32,6; PP — ot 620 fo 680; aMWHOKUCNOTbI —
6%, B 4Ymcne KOTOpbIX (B % OT UX CyMMbl): AN3UH — 3,22;
rmctuguH — 1,21; apruHuH — 0,85; acnaparuHoBas KuUC/O-
Ta 5,21; TpeoHwH — 2,27: cepun — 2,47; rnyTammnHoBas
kucnota — 7,58; nponuH — 2,06; ravuymH — 2,19; anaHuH —
30; uuctuH — 0,37: BanuH— 1,57; mMeTuoHuH — 0,5; mn3o0-
neaumH — 2,94; neliumH — 2,54; TnUposnH — 1,42; deHun-
anaHnH — 1,21.

OuunuleHHbIA npenapaT L-TpunTtodaHa nonayyvawT w3
(hunbTpaTa KynbTypanbHOW XuAKocTU. [ocnefoBaTeibHOCTb
onepauuyu npu MNONYYEHUM OYMLLEHHOro L-TpunTtodaHa cne-
ayouwas:

1) oTgeneHuMe 6uomacchbl MNpoayueHTa UeHTpudyrnposa-
HMewM;

2) NoAKUCMeHWEe CONAHON KUCNOTOM (unbTpaTa KynbTy-
panbHOW >xupgkoctu fo pH 1,0 u oTheneHue BbiNaBLUErO
0cajKa NOBTOPHbIM LEeHTPUDYrupoBaHUEM;

3) copbumsa TpunTtoaHa na KaTMOHOOOMEHHON cCMoOne
KY-2 & H-poome B AMHAMUYECKUX YCNOBUAX MPU CKOPOCTU
1 3 MAa/(cM2-MUH), B KONOHKax C cCOOTHoweHuem d :h
KK 1:7;
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4) pecopbuma TpuntodaHa 5%-HbIM BOAHbLIM PacTBOPOB
aMmMuaka B M30NPONUAOBOM CNMUpPTe CO CKOPOCTbiO 1—3 ,
(cm2-muH); anwoupyetca po 90—92,5% copbupoBaHHOrO
TpuntodaHa;

5) 5—10-kpaTHOe ynapuBaHuWe 3ntoara nNpu Temnepatype
60—70° C B Bakyyme;

6) oxnaxpeHue KOHUeHTpaTa O Temnepatypbl 4—6°C
o6pasoBaHue Kpuctannos TpuntodaHa;

7) oTgeneHue KpucTannos TpuntogaHa OT MaTOYHOro pa-
CTBOpa, MPOMbIBKA WX 3TUNOBLIM CAMPTOM W CyllKa nNpu
Temnepatype 60° C.

Cyxoih npenapat L-TpunTtodaHa, MOAYyYEHHbI N0 3TOM
cxeme, fIBNAETCA TeXHUMYeCKUM. Ero BbIxof, Mo TpuntodaHy
cocTtaBnset 40—45% oT o6uUlero cogepXXaHus amMMUHOKUCO-
Tbl B KY/NbTYpanbHON XWUAKOCTHU.

Lna nonyvyeHmMa BbICOKOOYMLLEHHOro npenapata L-Tpun
TOo(paHa MPOMbITble 3TW/IOBbIM CMUPTOM KpUCTannbl PacTBoO-
pAT U NepeKpuUcTannn3oBbiBaldT U3 65%-HOro 3TUNOBOTO
cnupta unm Xe u3 60%-Horo nsonponuaosoro cnupta. Bbi-
naswue Kpuctannbel L-TpuntohaHa OTAENAT OT MATOYHOrO
pacTBopa W BbicywwuBawT. [lonydyaemblli Takum o6pasom
npenapat /.-TpuntoaHa MMeEeT YUCTOTY XWMMUYECKOro pe-
aKTuea.

OTxo4bl nNpv NPOU3BOACTBE OYMLLEHHOro npenapata L-
TpuntogaHa, Takme, Kak 6Guomacca MNpofyLeHTa, MaTO4YHble
pacTBOpbl MOcCne KpucTanausaumm npu NOAYYEHUWN TeXHU4e-
CKOro npenaparta, MOryT 6biTb NPUCOEAUHEHbI K KYNbTypaib-
HOM >XMAKOCTM MNpW MPOM3BOACTBE KOPMOBOrO KOHLEHTpaTta
TpuntobaHa, Tak Kak OHW cofepXaT 3aMeTHble KOAM4yecTBa
TpuntodaHa.

Bo3MoxeH u fpyroil cnocob nonyyeHus L-TpuntodaHa
6e3 BBeleHMA B MpoLecc npeawectBeHHMKa. Bo BHUWreHe-
TUKa B HacTofllee BPeMf CefIeKUMOHUPOBaHbl HOBble LWITaM-
Mbl CMOPOHOCHBIX 6aKTepuii, KOTopble CNOCO6HbI 06Pa30BbI-
BaTb NpU rNyOMHHOM KyNnbTUBMPOBaHUM MX fo 10 r Ha 11
KYNbTYypanbHON XMWAKOCTHU.

Takum npogyueHTom saBnsetca Bac. subtilis BHWWre-
HeTuMKa-3557. BblpawmBaHue ero BefeTcd Ha cpefe cnepyto-
wero coctaBa (B %): caxapo3a TexHuyeckad— 10; KyKy-
PY3HbIA 3KCTPAKT — 2; Kanuii hocPOopHOKUCAbI ofHO3ame-
WeHHbIn — 0,06; KanHii  (POCHOPHOKWUCABLIA  [BY3ameLleHN-
HbIh — 0,14;  MarHui cepHoKuUcnbliAi — 0,1;  XNopucThIit
HaTpuin — 0.05; mouyeBnHa — 0,5. MoceBHOI maTepuan Bbipa-
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WwunBaeTca B 2—3 cTagum Ha cpege, coctosuein m3s (8 %):
caxapo3bl — $; KYKYpPYy3HOro 3KCTpakTa W KafuesblX CO-
feii — B TOM >X€ COOTHOLIEHWM, YTO W B NPOM3BOACTBEHHO
cpege. [losa noceBHOoro MaTtepuana B Bo3pacTe 18—20 u
BHOCMNAacb B pepMeHTaTOp B Konuyectse 5—10%. Anutenb-
HOCTb  KyNnbTuMBUpPOBaHuA 48 4 npu Temnepatrype 37° C,
aspaumsa cpefbl ocyuwecTtsiffacb 0 3HadyeHuda 3,6—4,0 1
02(n-u).

Takaf KynbTypanbHasa XWLKOCTb C COAepXaHuem L-Tpun-
TohaHa 40 10 r/n mMOXeT 6biTb UCTOYHUKOM MONYUYEHUS KaK
TEXHWYEeCKOro KOpMoBOro npenapata L-TpuntodaHa, Tak u
4NA NONYYeHUS KPUCTaNNMYECKOro npenapara Mo CXeMe,
6/11M3KO0I K paHee OMUCAHHOIA.



Yactb V
OXPAHA TPYJA 1 OXPAHA OKPYXAILLEN CPEAbI
HA MPEAMPUATNAX MO MPON3BOACTBY
MWKPOBHbIX BE/IKOBbIX TMPEMAPATOB,
AMUHOKMCNOT WU NUNMNLO0B

Mnasa 1. OXPAHA TPYOA

MpegnpuaTus no NPOW3BOACTBY GENKOBLIX Mpenapartos,
aMWUHOKWUCNOT U NWNWAO0B OfHOBPEMEHHO SABAAKTCA MPOU3-
BOACTBAMM XMUMMUYECKOTO U MUKPOBMONOTMYECKOrO MNpodn-
neid, Tak Kak B TEXHOMOFMYECKUX MPOLEeccax LWUPOKO uc-
MOMb3yHTCSH LWLeN0Yn, KUCAOTbI, PasfNnyHble COMU, a TaKxe
MUKPOOPraHU3Mbl, KOTOpPble MOTYT He61aronpusTHO BAWATb
Ha 340poBbe paGoTalwWwux. HekoTopble MoayvyaeMble U Mpu-
MeHsieMble B TEXHO/IOTMYECKOM MpoLecce MPOAYKTbl Moxa- ’
po- ¥ B3pblBOONACHbI. MO3TOMY Ha MOAOGHLIX MPeanpPUATU-
X BaXHOe MECTO YAeNnseTcs MeponpuaTUsM MO OXpaHe TPy- :
Aa U TexHukKe 6e30nacHoCTU.

§ 1. OCHOBHbIE MOJIOXKEHUA OXPAHbI TPYAA N TEXHUKWU
BE3OINMACHOCTW

MonoXeHNa oxpaHbl TpyAa Ha NPeAnpuaTUAX MUKPOO6MO-
NOTNYecKOro CuUHTEe3a KOPMOBbLIX 6enkoB, NUNUAOB M amu-1
HOKWCNOT COCTOAT W3 [BYX OCHOBHbIX TECHO CBfA3aHHbIX 4a-
CTeli:

1. MpoTuBonoxapHas TeXHUKA W TeXHMKa 6es3onacHocTH,
BK/tOYalol e pa3paboTKy YCNOBUIA M OCyLLeCTBNIEHWe opra-
HU3aLMOHHbBIX U TeXHUYyeckux paboT no co3gaHuio 6esonac-
HbIX YCNOBWUIA Tpyfa, NpefAoTBpalleHNio N0XXapoB U B3PbIBOB,
a TakxXe 06ecneyeHW0 HOPManbHbIX CAHUTAPHO-TUTUEHUYe-
CKUX YCNOBUI Tpypa.

2. TpyfoBOe 3aKoHOJaTenbCTBO, COOMOAEHUE NpPaBOBbIX
HOpM. OCHOBHble TpeboBaHUA MO TexXHWKe 6e30nNacHocTU
npegycMoTpeHbl [lMpaBunamu  6e30macHOCTM A1 NPOU3-
BOACTB MWKPOOGMONOTMYECKONW MNPOMbILLIEHHOCTH, pa3pabo-
TaliHbiMn BHMO «lugponusnpom» v UHCTUTYyTamn BHUW- |
cuHTesbenok, BHUWMGaknpenapat u BHUWWM6GMOTEXHNKA 1 |
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3gaHHbIMM B 1976 1. u3gatenbctBoM «Hepgpa» (MockBsa).
I Mpaeuna 6e30nacHoOCTM ANA NPOW3BOACTB MUKPO6GMONO-
i4eckoil MPOMbILINEHHOCTU pPacnpoCcTPaHSATCA Ha Mpoek-
TupoBaHue, CTPOUTENbCTBO, 3KCMNyaTauul W PEKOHCTPYK-
WM npegnpuaTuii. MUKPOOGMONOTMYECKON MPOMBbILISIEHHOCTM,
B ToM 4ucne: ...6) 6enKOBbIX NpenapaTtoB Ha FUMAPOAU3HbIX
cpegax W Cynb(MUTHO-CMMPTOBOW 6Gapae; ..e) 6GENKOBbIX
npenapaTos W3 YrNeBOLOPOAHOIO Cbipb...; H) aMUHOKUCOT.

Ha uexy n OTAENeHWA YyKa3aHHbIX NPOU3BOACTB, B KOTO-
pbiX pasMelleHbl B3pbIBOOMACHbIE M B3PbIBOMOXAapoonacHble
NMPon3BOACTBa, pacnpocTpaHseTcsa feicTBue «lpaBun 6e30-
nacHocT BO B3PbIBOOMNACHbLIX W B3PbIBOMOXAapOOMacHbIX XW-
MUYECKUX W HepTexmmMmuueckux npoussogcteax» (MBBXM —
74).

«[paBuna 6e30nNacHOCTM [NS NPOWU3BOACTB MUKPOOMO-
NOTUYECKON NpPOMBbILWJIEHHOCTU»  COCTOAT M3 CAeAyHUnNX
pasfenos.

Pasgen nepsbliii. O6WMe MNONOXKEHUS.

Pasgen BTopoi. TeppuTopusi, 34aHWS U COOPYXEHUSA.
Pa3gen npegycmaTpuBaeT ONTUManbHYH MJaHUPOBKY Tep-
puTOpUiA, 34aHUI U COOPYXEeHUI, AOPOr U MPOE3L0B MEXAY
30aHUsSMU, pasmelleHne BCNOMOraTe/NlbHbIX LEXO0B, BEHTUNA-
LUMOHHBbIX KaMep W Apyroro o6opypgoBaHus, obecnevumBato-
Wye 6es3onacHble ycnosusa paboThl.

Pasgen TpeTuii. BknwuvaeT nogpasgenbli: OTOMNNEHUE M
BEHTUNALMA; BOLOCHAbGXeHMe U KaHanu3auwus; OCBELLeHMe.

Pa3gen ueTBepTbiii. TexHonornyeckas 4acTb. ITOT pas-
[Jen BKAYaeT Mepbl No obecrnevyeHnto 6GesonacHon paboThl
B OCHOBHOM TEXHO/IOTMYECKOM MpoLecce, a MMEHHO pa3Me-
LleHMe M MOHTaX OCHOBHOrO TEXHO/J0rnvyeckoro obopypno-
BaHWa, Tpy6onposoaoB, paboumx MecT, M HeO6XOAUMbIe
TpeboBaHMA ANA uX 6e30MacHOi akcnayaTauuu.

B ueTBepTblli pasfen BXOAAT TakXe MeponpuaTvs no
6esonacHoli paboTe Ha o6opyaoBaHuM M paboTe BO BCMO-
MOraTenbHbIX OTAENEeHUsAX, CbIPbEBOM Liexe, TFUAPONU3HOM
OTLENEHUU, KWUCNOTHOW CTaHUUW, OTAENEeHUM HelTpanmsa-
UM, OTAENeHWW NPUrOTOBNEHUS PacTBOPOB W3BECTKOBOIO
Monoka, nuTaTenbHbIX CcOMel, cped W 3aTopoB, 6POAUNLHOM
OTAeNeHUn, LPOXOKEBOM, (HepMEeHTAaTOPHOM W 030HATOPHOM
OTAENeHUsX, OTAeNeHUW cenapauuu, UeHTpUpyrnpoBaHus
U unbTpauumn, Uexax IKCTpakKuuu, OTAENEeHUAX CYLUKM,

cTaHfjapTusauuu, ¢$acoBKM W YNaKOBKM [OTOBOFO MNPoOAyK-
Ta u ap.
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Pasgen naTblii. KOHTPONbHO-U3MEPUTENbHbIE TNPUGOPBI
cpeagcTBa  aBTOMaTu3auuu, MPOW3BOACTBEHHAs CUTrHanu3a-
UM 1 CBA3b.

Pasgen wectoil. Cknagbl roToBoit npogykuumn. Cknafbl
pactBopuTeneii. Cknag napamHoB. Cknaj KOHLEHTpPUPO-
BaHHbIX KMCNOT. CKaaj aMMnayHol BOAbl.

Pasgen cefbMoil. NeKTPOTEXHUYECKAS YacTb.

Pasgen BocbMOi. MMpoTMBONOXAapHbIE MEPONPUATHUS.

Pasgen peBATblii. CpeAcTBa WMHAMBMAYANbHOW 3aWiMThI.

Pa3gen pecATblli. Ma3ocnacatenbHaa cnyxba (FCC).

Pasgen oAnHHaguatblii. OTBETCTBEHHOCTb 3a HapyLeHus
npasun 6e30MacHOCTHU.

§ 2. OCOBEHHOCTWN TEXHONIOMMYECKUMX MPOLECCOB
N MEPOTMPUATUA MO TEXHUNKE BE3OINMACHOCTU

TexHonornyecknii mpouecc nonyyeHus 6GenkKoBbIX Mpena-
paToB M NMNWAOB BKJ/KOYAeT cleAyloliMe OCHOBHblIe oMepa-
unm: epmMeHTaLuilo, BbiAe/eHNe LPOXXKel, 3KCTpakKLuio U
CYLUKY.

Mpouecc epMeHTaLMM NPOBOAMTCS B APOXIKEPACTU/b-
HbIX amnapaTtax pas3/IM4YHON KOHCTPYKLMKU, O6bIYHO YycCTa-
HaBNWBaeMblX BHe 3f4aHW. [ NA WCKAOYEHUs 3arpsa3HeHui
aTMOC(epHOro BO3AyXa Ha BbiIXofe W3 (QepMeHTaTOpOB
BO3AYX MNPOX0AMT obecnnoxupawwme GuabTpbl. Bbigene-
HUe APOXOKel M3 APOX>KeBOW 6OpaxKu OCyullecTBASeTCA Ha
thnoTatopax, cemapatopax C nocneAylLWMUMU onepauusiMu
ynapvMBaHua U CYLWKW AN MNOMYYEHUS TOBAPHbLIX APOXOKEN.
Ona BblgeneHWs NUNWAOB U3 APOXXKEA [OMNOMHUTENbHO
BBOAMTCA oOMepayus 3KCTpakuuuM AMNUAOB. DTWM onepauuu
NMpoBOAATCA B OCHOBHbIX MPOW3BOACTBEHHbIX 3AaHUSAX.

B npouecce ¢hNOTUPOBAHUA BEPXHWUIA CAOW [APOXIXKEBOWA
cycneHsum oT6upaeTca M nofaetcs fanee Ha cenapaTtopbl,
a HWKHUI Ccnoll cnuBaeTCca WM MCNONb3yeTCa BTOPMYHO Ha
NMPUroTOBNEHME MMTaTeNbHbIX Cpej WAM pacTBopa MuTa-
TeNbHbIX coneit. OCTaToK, COAEpXal Wi opraHu4veckue coe-
OVWHEHUA, HAMpaBnseTCs Ha OYUCTHble COOPYXEHUA WM Xe
Ha ynapuBaHue, a 3aTteM Cxwuraetcd. OcTaToK, cojepxa-
WHUA MUHEpaNnbHble COEAWHEHMUSA, MOXEeT ObiTb WCMNOMb30BaH
B KayecTBe ypobpeHus. OTaeneHue ApPOXKel Ha cenapa-
Topax fIBNSEeTCA OAHMM W3 ONacHbIX Y3/I0B B 3TOW CXeMme. ,
CenapaTopbl, fAeicTBylowWwmne no NpUHUMNY LeHTpudyrupo- L
BaHWA, co3fgatoT npu paboTe 60nbWOK WyM, AocTUTralowmnii 1
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jlOo— 120 gb (geumuben). TInoxo 3aTAHYTble My(PTbl W©
4pyrue HEUCNpaBHOCTM Ha cenapaTtopax, paboTalwlwux c
yacToToi BpaweHns 5000 — 6000 MuH-1, moryT 6bITb Npu-
UMHON Cepbe3HbIX aBapuil M HecyacTHbIX cnyvaeB. Kpowme
TOoro, B cenapayMoHHOM OTAeNeHUN MNpu OTKPbITbIX NOTKax
BO3MOXHO BblgefleHWe B BO3AYX MNOMELLEHUA [POXIKEBbIX
KNeTOoK, a TakXe [ApYyrux BewecTs B 3aBUCUMOCTM OT cOC-
TaBa CenapupyemMoil XnUaKocTu.

CenapupoBaHuMem [OBOAAT KOHLUEHTpauuto APOXXKen fo
14—15% no cyxoili macce. [anbHeliwee 06e3BOXMBaHUE
OCyLLecTBNAETCA Ha BaKyyM-BbiNapHOW YyCTaHOBKe, rpge
KOHLEHTpauma JpoX>KeBOlW Maccbl MNOBbllWaeTca A0 22 —
25% cyxux BeuwiecTB. Cylwka ApPOXXel NPOU3BOAUTCA Ha
pacnbiMTeNbHbIX CYLWWUAKaX, ropayunii BO3JYX B KOTOPbIX
nMmeet Temnepatypy 280 — 300° C. lNocTynatwouwasd Ha cyul-
Ky [OPOX>XeBas CYCMeH3WA pacnbingeTca B CYLWMUAbHOW
Kamepe YCTpPO/CTBOM, Bpawakwwmmcs ¢ yactoToin 10000 —
12000 MwuH-1, mnm opcyHkamu, paboTalWwmMmn non fas-
neHnem (2-=-3) 105 MMa. MMpu cywkKe APOXKeWA nocne
hunbTpauum Ha BanbLOBbLIX CyWIMAKax Ana nporpeea 6a-
pabaHa mcnonb3yetca nap gasneHuem (3-4-4) 105 Ma. Ha
BCEX 3TMUX Yy3/MaX OnacHbl ropsynme MNOBEPXHOCTU Tennoob-
MEHHON annapaTypbl “ TPy60onpoBOAOB, PacTBOPbl KayCTu-
4Yeckoll cofbl, NpUMeHAeMON ANA MPOMbIBKW, a TakXe Bpa-
Wwarumecs MexaHu3mbl.

[dpoxxeBas Mblb B pacnbl/IMTENIbHON CYLIWKE Ha MNyTu
nogayn Ha ¢GacoBKYy M Ha (acoBke cO3faeT YC/NOBUSA BO3-
HUKHOBEHWA B3pbIBOOMACHbLIX CMeceil ¢ BO3fyXoM. Kpome
TOr0, LPOXOKW SABAATCA AWINEKTPUKOM, U B pe3ynbTraTte
OBMXXEHMA MX BO3MOXHO 06pa3oBaHue 3apsAfoB cTaTudyec-
KOro anekTpuuyectBa. [M03TOMYy OTAeNeHUS CYyWKM U Pacos-
KW OTHOCATCA K KaTeropMm B3pbIBO- U MOXAapooMnacHbIX
noMeLLeHNA.

Mpouecc BUTaMUHU3ALUKN APOXOKEN, 3aknovaloWnini B ne-
peBOofle COJepXKalieroca B [APOX>XKax IProcrepuHa B BUTA-
MUH D2 cBf3aH C 06ny4YeHMEM YNbTpaMONeTOBbLIMU ayya-
mu. Mpun paboTe ycTaHOBOK 061yvyeHus Habnwpgaetcda no-
BbllEHME COfepXaHWs 030Ha B BO3AyXe nomeuleHuid. Ta-
Kne nomelieHus AO0MKHbI obecneynmBaTtbCa 3 PEKTUBHBIMU
BEHTUNALWOHHbIMU cucTeMaMn. TOMMMO OCHOBHbLIX TEXHO-
NOrMYecKUX MNpoOLECcCOB MMeeTcs paj  BCNOMOraTefbHbIX
onepauuii, K 4YUCNY KOTOPbIX OTHOCATCA OTAEeNeHWs MNOAro-
TOBKW Cblpbfi, M3BECTKOBOr0O MOJIOKA [ANA HelTpanusauum,
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nuTaTeNbHbIX COMel, pacTBopa KaycTuyeckoi cogbl nLU
MbITbl 060pygoBaHusa. Kaxgpgas u3 3Tux onepayunin cesaza*
Ha €O cneunuyeckMMmn YCNOBUAMKW TexXHWKKM 6Ge3onacHoe,
™.

Ocobylo 0nacHOCTb Ha NpeanpuATMAX MUKpobuonormyec-
KON MpOMBbILWIEHHOCTW MpeAcTaBngeT BO34yX 3aBOACKMX
noMeLLeHnid. STO Mpexfje BCEro OTHOCUMTCA K OTAENEHUAM
CKNafCKMX MOMELLeHUA M uexaMm NPUroTOBAEHUS NUTaTe/lb-
HbIX cpefd (cofepXaHue CyXuMX KOMMOHEHTOB cpepf), OTAe-
NeHWAM BblAefleHUs U 3KCTpakuum (KynbTypa npoAyLeH-
Ta, OpraHMYyeckne pacTBOPUTENU), OTAENEHUAM CYLIKU, da-
COBKM W XpaHeHUs TrOTOBOW mpoaykumu (Menbyaiiuve
4yacTulbl MOPOLWKOO6Gpa3HbIX MpenaparoB, CNOPbl U KOHK-
AWV MPOAYLEHTOB).

Ona yMeHblWeHUA 3anbl/IEHHOCTU 3aBOACKUX MOMELLEHNI
npegycmMaTpuBaeTcs repMetusauma OTAeNbHbIX MOMELLEHW
n o6opyaoBaHMA.

Mpn OTCYTCTBMM Ha NPeanpuAaTUKM cneuunanbHbiX repme-
TU3NPYIOLWNX YCTPOWCTB B MecTax MblIeHUA U NpU Hapy-
WeHUN HopManbHOMW paboTbl MNPUTOYHO-BbITSXHOW BEHTU-
nAUMM  BO BCEX MOMeELWEeHMAX COfepXaHue OpPraHWYeckKow
NbiAn noeblwaeTca 4o 80— 125 mr/m3. MbliNb B TaKOW KOH-
LeHTpaLMmM He TONbKO CO34aeT aHTUCAHWTapHble YCNOBUA
paboTbl, HO M 3HA4YUTENbHO MpeBbillaeT HOPMbl B3PbIBO-
0MacHoOCTH.

B cnydyae HeBO3MOXHOCTU obecnevyeHMss TrepMeTUYHOCTM
060pyfOBaHUA yCTaHaBNMBAKT yCTpolicTBA C WHAMBUAYANb-
HO acnupauuein y3na. Onepauuu, CBA3aHHbIe C MblaeBblfe-
NneHneMm, Heo6XOAUMMO M30NMPOBATb OT APYrUX MNOMELLEHWNA,
Mo BO3MOXHOCTU MeXaHU3MpoBaTb M aBTOMaTM3NPOBATh.

HopmanbHble ycnosusa ans paboTawwmx Ha npegnpusa-
TUAX MUKPOOMONOrMYECKOW MPOMbILIJEHHOCTU MOAAEPXKM-
BAlOTCA C MOMOLLLIO MPUTOYHO-BbITSXHOW BeHTUAALUN, 06e-
cneymBarolWwen 4—=8-kKpaTHbI BO3LYX00O6MEH B BeHTUIUpYe-
MOM nomelieHuMn. Bo3gyx, nopaBaeMbiii B paboume nome-
WeHNa, [LO/DKEH UMeTb  Clefyllwmne XapakKTepUCTUKK:
OTHOCUTeNbHAA BaXHocTb 60—65%, TemnepaTtypa 18—
20°C, oTcyTCcTBME MbIAN. Y fanseMblil U3 NOMeLlLeHU BO3ayX,
eC/In eCTb OMAaCHOCTb ero 3arpsA3HeHWs MWKPOOPraHu3mMamu,
oyMWaAlT Ha MacNAaHbIX U 06ecnnoXxusarwlwmx QuabTpax
nnn Ha unbTpax Tuna ®TO-KOOO man ®TO-750; ecnm BO3-
AYX NPOCTO 3aMbljeH, ero O4YMWalT Ha 06bIYHbIX MACAAHbIX
(hunbTpax, LUKIOHAX WU pyKaBHbIX (UNbTpax.
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Ha npeanpuatusax MUKPO6GMOMOrMYECKOW NPOMbILWNEHHO-
cTM [JO/MKEH OCYLLeCTBNAATHCA MOCTOSHHbIA KOHTPOMbL 3a Ha-
NNYMEM B BO3AYXe TOKCUYECKMX ra3oB M napoB. MpeaenbHo
JAONYCTUMbIE KOHLEHTpaLWM XMMUYECKUX BELLECTB B BO3AY-
Xe MPOW3BOACTBEHHbIX MOMELLeHNIA yCTaHaBAMBAOTCS COOT-
BETCTBYHOLMMN HOPMaMMU:

MpegensHo MpegensHo
gonyctumas gonyctumas
BeuiecTso KOHUEHTpauus, Beuectso KOHLeHTpayus,
mMr/ml Mr/M»
AmMmMMnak 20  YKcycHas Kucnota 5
AUETOH 200  ¥Yrnesogopofbl 300
BeH3nH-pacTBoOpUTESb 300 MbiNb  CTEKNAHHOTO " 3
BeH3on 20 MWHepPasnbHOro  BOJIOK-
OKucb yrnepoga 20 Ha
MupngnH 5  AHTMOMOTUK 0,3
PTyTb meTannudeckas 0,01 MeTunoBbIA cnupT 50
CepHas KwucnoTa, cep- 1 3tunosblil cnupT 1000
HblA aHIMApPWA ByTunosbIii cnvpT 200
ConsHaa Kucnota 5

OCO06EHHOCTbLIO MUKPO6GMONOrMYECKOro Npou3BOACTBA £AB-
nseTca NPUCYTCTBUE B BO3AYXe MWKPOOPraHW3MOB-NpPOAY-
LIEHTOB.

MpumeHseMble B KayecTBe MPOAYLEHTOB KOpPMOBOro 6en-
Ka U NMNuaoB Apox>KenoaobHble rpubsl poga Candida oT-
HOCATCA K acrnoporeHHbIM rpubam, OHW ABAAKTCA OQHOKAeE-
TOYHBIMW MWKPOOPraHM3Mamu, WUMEKLWNMU pasMep KNeTok
0T 2—5 g0 12— 16 MKM ¥ MOryT ABAATbLCA BO36yanTEnamm
6one3Hu, HocAlWwel HaszBaHWe KaHAMAO3a. T MUKpoopra-
HU3Mbl OTHOCATCA K YC/IOBHO-MATOreHHbIM, MOryT pa3Bu-
BaTbCA Ha KOXHbIX MOKPOBAaxX, C/AM3UCTbIX 060/104YKax W B
XeNyAoYHO-KMWeYHOM TpakTe. OTAeNbHble BUAbI LPOXXKeE-
Nofo6HbIX rpuM6OB OT/AMYAOTCA MO CBOEA MNaTOreHHOCTWU:
Hambonblweid natoreHHocThto o6nagaer Bug C. albicans,
fanee B Hucxogawem nopagke suabl C. tropicalis, C. pseu-
dotropicalis, C. guilliermondii n 1.4.

N3 Hambonee pacnpoCTpPaHeHHbIX MNPOM3BOACTBEHHbIX
KYNbTYp APOX>Kenofo6HbIX rpuboB wWTaMMbl, 06nafato-
WMe naTtoreHHbIMU CBOMCTBaMU, B OCHOBHOM BCTpevakTCs
Tonbko cpean Bupaa Candida tropicalis, a wTaMmbl gpyrux
BMAOB B GONbLIMHCTBE MasOoNaTtoreHHble WM COBCEM He-
naToreHHbIE.

JKCMepuMeHTaNlbHOE UCCNef0BaHWE OTAENbHbIX MPOU3-
BOACTBEHHbIX LWITaMMOB APOX>KENOA0OHbIX rpub0B BbIABU-
N0 HEOAWHaKOBYH CTemeHb NaTOreHHOCTU He TOAbKO OT-
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[eNbHbIX BUAOB APOX>KEenogo6HbiX TrpuGOB, HO U pPasnny-
HbIX WITAMMOB, MpPUHaAneXaulux K OAHOMY BuWAOY.

MpegpacnonoXxeHnsamy K 3a6ofieBaHWIO KaHAWLO30M SiB-
NATCSA WUcTolleHne, ocnabneHne opraHuamMa, aBUTAMUHO3
HapyweHne o6bmeHa, ANUTENbHOE MNPUMEHEHWe aHTM6BUOTU-
KOB U KOPTMKOCTEPOMJO0B, HapylWeHWe LefoCTHOCTU KOX-
HbIX MOKPOBOB W CAM3UCTBIX 060n04ek. Ha npegnpustTusx
MUKPOGUONOrMYECKO MPOMBILINIEHHOCTM MpPOBOAATCA ne-
puogunuyeckne npodunakTuyeckme MeAULUHCKUE OCMOTPbI C
Lenbo npeaynpexaeHnus U CBOEBPEMEHHOr0 BbISIBNEHUA 3a-
60neBaHUN.

FnaBa 2. OXPAHA OKPY)XAIOLLEN CPE/AbI

B HacToslee BpemMs BOMNPOCbl palMOHaNbHOIO0 MCMO/Mb30-
BaHWA BOAHbIX PecypcoB W OXpaHbl BOLOEMOB OT 3arps3He-
HUA CTOYHbIMW BOfamu Npuobpenn MepBOCTENEeHHOE 3Haue-
Hue. JpdeKTNBHAA 0xpaHa BOLOEMOB OT 3arpsi3HeHWi He
MOXeT 6bITb 0becneyeHa 6e3 Hajfexalw e OUYUCTKM CTOY-
HbIX BOJ, OCOGEHHO MPOMbILINEHHbIX, A4S COBEpLUeHCTBOBA-
HUA KOTOpPOW HeobXOAMMO yNyylleHue CYLLecTBYHLWUX U
pa3paboTKa HOBbIX (U3UKO-XMMUYECKUX U OGMONOTMYECKUX
€nocoboB OYUCTKU.

§ 1. MPOMBbILWJTEHHBLIE CTOKU

B npou3BOACTBEHHbLIX MpoLeccax MNOAy4YeHUs 6eNKOBbIX
npenapaTtoB, aMWHOKUCAOT U AUNUAOB MPOMbILWJIEHHblIE CTO-
KW [Lenatcs Ha YC/NIOBHO-YMUCTble U 3arps3HeHHble.

K yCNnoBHO-YMCTbIM OTHOCATCH BOAbl, Npowejline Tenao-
06MeHHble annapaTtbl, B HUX He NPOUCXOAUT W3MEHEHUS CO-
cTaBa, a TONbKO Temmnepatypbl. OcTanbHble NMPOU3BOACTBEH-
Hble CTOKW OTHOCATCA K 3arpA3HeHHbIM.

3arpsA3HeHHble NPOMbILIIEHHbIE CTOKM XapaKTepusyrTcs
NPUCYTCTBMEM OPraHUYECKUX W HeopraHW4ecKMX BeLLecTB.

3arpsA3HeHHOCTb MPOMbILWAEHHbIX CTOKOB UM pacxofj Kuc-
nopofja Ha npouecc 6aKTepuanbHOro OKWUC/IEHUS OpraHu-
YeCKMX BellecTB XapakKTepusylTcs nokasatensmu BIK
(bnonornyeckoe notpebneHne Kucnopoga, Bblpaxxaemoe B
munnurpammax Or Ha 1na  aHanuM3Mpyemoin XWAKOCTU):
BMKa (npu BbigepXuBaHuy npobbl B Te4eHMe NATU CYTOK —
natucytouHoe BMK); BMKro (npu 20-cyTOYHON BblAepXKe,
yacTo HasbiBaemoe BMK nonHbim).
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3Haa KONMYECTBO COAepXKaluxca BelwecTB M UX Xapak-
Tepuctukn no BIMK, MoxHO Bbluncnnte BIMK cmecu. Ho
Korga B CMecu npucyTcTByeT 00/blIOE KONWYECTBO Be-
WecTB WM TOYHO He M3BECTEH ee COCTaB, 3TOr0 cfhenatb
Henb3s. [103TOMy 06bIYHO NPOBOAAT aHaAUMTUYeCcKoe onpe-
penedue BIK, pawowee cymmapHoe ero 3HayeHue, u TOr-
fja He TpebyeTcA YTOYHEHMA XUMWYECKOro cocTaBa CMECW.

XapakTepucTuka CTOYHbIX BOA4 U UX
3arpA3HeHHOCTb

OCHOBHbIM 3arpA3HeHHbIM CTOKOM MPOM3BOACTBA KOPMO-
BbIX APOX)Kel W NUNMAO0B fBNSETCA KynbTypanbHas XWA-
KOCTb nocne OTAeNeHUs [poxxeid. OHa cocTaBngaet no
o6bemy 30—35% oT obuero obbema CTOKOB 3aBoga, Mo
3arpasHeHHoctTh — 70—90% oT o6uiero Konuyectsa 3a-
rpA3HeHNn. KayeCcTBEHHbI COCTaB CTOYHbLIX BOJ U3MeHSAETCH
B 3aBUCMMOCTM OT nepepabaTbiBaemMoOro Ccbipbf, Bufa Bblpa-
6aTblBaemMoli NPOAYKLMW, TEXHOMNOTMYECKUX PeXMMOB pabo-
Tbl, pacxofa cBexei BoAbl. [pMMepHbI XUMUYECKMWIA cOC-
TaB OTAeNsseMOi NOCNeApOXO>KeBOW KyNnbTypasbHOW >XWL-
KOCTM U 06l e3aBOACKOro CTOKa TUAPONU3HO-APOXIKEBbIX
3aBOf0OB npuBeneH B Tabn. 55.

Tabnuua 55

HaumeHoBaHMe nokKasaTenei I'IOC)J:(eM,quK%)gheBaH O6UJ'MMC-|-3§EOACKOM
TemnepaTtypa, "C 35—39 17—30
H 4,2—4.5 5,3—6,2

BrK.5, mr 02/n 4700—6300 1800—3000
BMNK nonHoe, mr 02/n 8500— 10 400 2700—4600
XMK, mr 02/n 15300—16 000 6000—6800
O6wue PB, mr/n 1900—3000 350—850
KuncnoTHocTb, mr/n 190—390 80— 100
JleTyume Kucnotbl, Mr/n 120-550 160—450
dypdypon, mrin 70— 145 12— 120
®docgop (P205), Mr/n 25—90 23-45
A30T 06wWwniA, mr/n 27— 100 70—425
B3BeLleHHble BeLLecTBa,
mr/n

obuwme 1570—2830 550—1330

MUHepasibHble 300—400 140—220

opraHu4ecKune 1270—2400 400—1110
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CTO4YHble BOAbl TUAPONU3HO-LAPOXIKEBLIX 3aBOLOB UMeELL
KOPUYHEBbLIA LBeT, KOTOpbIA 06YCNOBAEH MPUCYTCTBUEM S
HUX TYMWHOBO-IMTHUHOBbLIX BewecTB. OHU OTAUYAIOTCH
60/bWMM COAEPXKAHUEM OPraHUYeCKUX BELLECTB, YacTb KO-
TOPbIX COCTaBAAKT caxapa M OpraHUYeckme KWUCNOTbI, B
OCHOBHOM  MeHTO3bl (Kcunos3a um apabuHo3a) M yKcycHas
Kucnota. B He3HaYyMTeNbHOM KO/MYECTBE B CTOYHbIX BOAax
cofepxaTca MypaBbWHadA, NeBynuHoBas W anbfo6UypoHO-
Bble KWUCAOTbl U TFeKco3bl. B cTOKax MPUCYTCTBYIOT M A40-
BUTble npumecu — ypdypon, okcumetungpypgypon, qop-
Manbfernj, ryMUHOBO-IUTHUHOBbIE KONNOWAHbIE BeLecTBa,
TeprneHbl. MOMMMO HUX B CTOKax HaxogAaTcAd B He6ONbLIOM
KONM4YecTBe a30TUCTble U (OCHOPHbIE COeAUHEHUSA, a Tak-
Xe MNpoayKTbl 0OMeHa BelWecTB MWKPOOPraHM3MOB — aMu-
HOKWUCNOTbI, AHTapHasd, MOA0YHAsA U Apyrue Kucnotbl. Bce
3TW BeuwlecTBa ONPeAeNfAldT OCHOBHble NOKas3aTenu CTOYHbIX
BOL TUAPONU3HO-APOXIKEBbIX W B Kakoh-ToO Mepe Apyrux
OPOXOKEeBbIX 3aBOAO0B: 3HAYUTENbHYH 3arpsa3HeHHOCTb, Mo-
BbILUEHHYIO KUC/MOTHOCTb M TOKCUYHOCTb, BbICOKOE BUOXUMU-
yeckoe noTpebneHne Kucnopoja.

HekoTopbiMU 0CO6EHHOCTAMM 061afjalT CTOYHbIE BOAbI
3aBOJ0B MO MNPOWU3BOACTBY KOPMOBbLIX [POXOKEA Ha yrne-
BOAOpPOAax He(pTU, OHW cofepXaT OCTaTOYHble KOnuM4vecTBa
H-napanHoB. [MMpu paboTe N0 TEXHOMNOTMYECKON CXeme C
peuupkynauuein B HUX CcOJepXaTcs TakXe MNOBbIWEHHbIE
KonnMyecTBa apomaTuMyecKUX YrnesojopofOB, Hakannueae-
MbIX MNpW BO3BpaTe O0TpaboOTaHHON KyNbTypanbHOW XWA-
KOCTU B (hepmeHTaTOp.

CTouyHble BOAblI NOCMe 3KCTpakuuMu AMNUA0B NpeacTaB-
nAalT co60/ B36ONTAHHYK 3MY/NbCUIO XOMbEBUAHLIX B3Be-
WeHHbIX BewecTB. OHW MYTHble, OT/NINYAKOTCA Pe3KUM 3a-
naxom ceposogopoga u 6eH3uHa, pH 5,0—6,0, okucnse-
MOCTb BblcOKas — go 15000 mr Or/n, BMK6 gocturaet
12 000 wmn/n. CopepxaHue XWPOB B BUAE B3BeCed unu
amynbcum coctasnser 400—700 mr/n. CTOKM CUMbHO 3a-
rpsA3HeHbl OpraHW4yeckMmu BewecTBaMu, ObICTPO 3arHuU-
BaloT.

Ko0nn4ecTBO CTOYHbLIX BOJ U UX 3arpsA3HEHHOCTb

O6uwee KOAMYECTBO 3arps3HEHHbIX MNPOMbILWEHHbIX CTO-
KOB [ANA [OPOXXeBblX 3aBOA0B NPOW3BOAUTENBHOCTbIO
80 000 T ppoX>Xel B rof cocTaBNnsieT B CpefHeM B 3aBU-
cuMocTu oT BpemeHun ropa 45—55 Tbic. M3 B cyTku. OCHOB-
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HOE KO/IMYECTBO 3arpA3HEHHbIX CTOKOB COCTaBAfeT oTpa-
60TaHHasa KynbTypanbHas XUAKOCTb— 120—140 M3 Ha 1 T
Cyxoil Macchbl LPOXOKeW, obwux xe cTokoB— 170—220 M3
Ha TakKyl >e Mmaccy Apoxxeil. Ho B cbpacbiBaeMOi Ky/b-
TYpanbHOM >XWAKOCTU COAEPXATCA OCHOBHbIE 3arps3HEHUs:
Mo B3BelleHHbIM BelecTBaM — Ao 75%, no BN K6— go
93—94%.

KonnuecTBo B3BeLIEHHbIX BeWEeCTB B MNPOMbILLIEHHbIX
CTOYHbIX BOAax 06blYHO cocTaBnsitoT 100—125 kr Ha 1 T
CyX0ihi 6uomacchbl, M3 HUX TONbKO 25 KI MPUXOAUTCA Ha f0-
N0 MUHepanbHbIX BewecTB. OCHOBHOE KOJIMYECTBO MWHe-
panbHbIX BELWECTB COCTaB/AAET TUMNC, a OPraHUYeckux —
JINTHUH.

LLl namocofepxaline CTOKM ypandwTca C Tepputopuu
3aBofjla Ha cneuuanbHO OTBeAeHHble ANA 3TOW Lenn nao-
wagkn (wnamooTtBanbl), roptoyvMe @pakumm nognexart
CXKUTaHuio.

BO3MOXHOCTW CHMXEHUA KONM4YecTBa
3arpsi3HeHUn N o6bemMa CTOUHbIX BOA,

N3 obuwero KonmyecTBa OpraHM4YeckKMX BeLLeCcTB, COfep-
Xawmxca B WUCXOAHbIX MNUTaTeNbHbIX Ccpefjax, B npouecce
npousBoAacTBa mcnonb3yercs 75—80%, a octanbHoe (25—
20%) yxoauT ¢ oTpaboTaHHbIMW CTOYHbIMM BOgamu. [Ana
OYMCTKM TakKMX 3arps3HeHHbIX CTOKOB TpebyloTca cneum-
aNbHble COOPYXEeHWs, 3aTpaTbl Ha KOTOPble COCTaBAAKT
40—50% OT KanuTanoBNOXEHWUW, Tpebylowuxca ANS CO3-
JaHua OCHOBHOro nmnpouecca npou3BoAcTBa. BbiCOK Takxe
YPOBEHb 3KCMAyaTaLMOHHbLIX PacXxofoB.

Mo3ToMy caMbiM aKTya/ibHbIM BOMPOCOM $IB/AAETCHA BOM-
pOC CHWXEHUA KOonmuyecTBa 3arpsa3HeHWli B NPOW3BOLCTBEH-
HbIX CTOYHbIX BOfaX. B OOMbLIMHCTBE ClyyaeB Ha 3aBofax
Mo NPOM3BOLCTBY KOPMOBbIX LPOXOKEN, aMUHOKWUCAOT U Nu-
NMUAOB KONWYECTBO 3arpsfs3HeHuini no BMK6 u B3BeWeHHbIM
BewectsaM B 15—2 pasa npesbiWaeT HOpManbHO Aonyc-
TUMblE Be/IMYNHbI.

CHUXeHNe KONMM4ecTBa 3arpsA3HEHUid MOXHO AOCTUTHYTb
npy BHeAPEHWW HOBbIX TEXHOJIOTMYECKMX MPUEMOB W Mpo-
Leccos, Hamnpumep: MpPW BBELEHWU LMWKIIOB MOBTOPHOrO WuC-
Nnofb30BaHWA CTOYHbIX BOJL, B YaCTHOCTM MCNOJib30BaHue
0TpaboTaHHOW KynbTypanbHOM >XWAKOCTU Ha pasbaBneHue
cycna nepej BblpaliMBaHMEM [POXXKeA € peumpkynsyuein
Ha npouecc rugposusa, Ha MPUrOTOBJ/IEHWE PacTBOPOB MNU-
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TaTeNlbHbIX COMEA M M3BECTKOBOrO MOJIOKA; MCMO/b30BaHUe
noTepa PeKTUPUKALMOHHLIX KONMOHH (ypdypanbHOro uexa
B3aMeH BOAbl, uAyuieid Ha rugponus. B pesynbTate atoro
KONMYecTBO  OTpaboTaHHOWN KynbTYpanbHON  >XUAKOCTK
YMEHbLIAETCH MOYTU BABOE.

§ 2 cMoCOBbI OUNCTKM CTOUHBIX BOJ

Llenblo OYMCTKM NPOU3BOACTBEHHBLIX CTOYHbIX BOJ siIBNA-
eTca yjaaneHWe W3 HWUX B3BELIEHHbIX W PacTBOPUMBIX Be-
WecTB A0 MNpefeNbHO [OMNYCTUMbIX KOHLEHTpauuii, 3Haue-
HUS KOTOpbIX 3apaHee pernameHTupytTca. Mocne cbpoca
OUYMLLEHHbIX CTOYHBIX BOJ COfepXaHue B3BELIEHHbIX Be-
wecTB B BOAOEME He [OMKHO YBENMYMBaATbCA 6Gonee uem
Ha 0,25—0,75 r/m3 a copgepXaHue OpPraHM4YecKMx BeLLecT3
(no BMKro) He A[omMKHO npeBblwatb 3—6 /M3 B Bogoe-
Max AN MUTbEBOTO0 W KyNbTypHO-ObITOBOrO BOAOMONb30-
BaHUA M 2 r/M3 B BOJOeMax pbl6OX03AWCTBEHHOrO 3Haue-
HWA, B KOTOPbIX, KpOMe TOro, COAep>XXaHWe PacTBOPEHHOrO
Kncnopoja He JOMKHO nafgaTb Huxe 4—6 mr/n.

Cnocobbl OYUCTKM CTOYHBIX BOA pas3fensTcs Ha Mexa-
Huyeckne (OTCcTamBaHWE), MeXaHUKO-XMmuyeckue (kKoary-
nauna, HeldTpanusauus C MociefyllWwum OTCTauBaHueMm),
hU3NKO-XMMMYeckne (MOHHbIA 06MeH, copbuus wu gp.),
6noxmmmnyeckme, TepMmumyeckne (Tennosble).

MpuHUMNVanbHble TEXHONOTNYECKNE CXEMbI
OYNCTKWN 3arpA3HEHHbIX CTOYHbIX BOJ,

Haunbonee pacnpocTtpaHeHHas CXema OYUCTKW BKJKOYaeT
NMEPBUYHYIO W BTOPUYHYIO 04YUCTKY (puc. 119). MepBuyHas
ouyMmcTKka npejgycmatpuBaeT MexaHW4YeckKoe OTAeNleHue 3a-
rpsa3HeHuii (nNpoueXxusaHue W OTCTamBaHWe) W BKKOYaeT
3afiepXXaHue KpPYMHbIX MNpUMeceidi Ha MexXaHU3NPOBAHHbIX
peweTkax, W3MenbyeHMe Ha fApobunkax, cmeweHue c 06-
WMUM MOTOKOM CTOYHbIX BOA, W OTAENeHUe 3epHUCTbIX MU-
HepanbHbIX 3arpsA3HeHWit B MeCcKONOBYLWIKax. BTopuuyHas
OYMCTKA BK/IOYAET OYMCTKY CTOYHbIX BOJ B CUCTEME OYUCT-
HbIX COOpPYXeHuii (6MOOKMCNUTENsX) NU6GO0 OYUCTKY CTOY-
HblX BOJ B €CTECTBEHHbIX YC/NOBUAX HAa MONAX OPOLIEHMUS.

MpuHUMNManbHaa  TeXHONOTM4Yeckasd  CXemMa OYUCTKM
BK/IlOYaeT cledylollee OCHOBHOe obopypoBaHue.

MexaHW3MpoBaHHble peweTKNn nNpefHasHavyeHbl ANA ypa-
NEHUS KPYMHbIX W KPYMHO3EPHUCTbIX MNpUMecei, necka u
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APYTUX TsXenblX BewecTB. OCHOBHbIM KOHCTPYKTUBHBIM
3MEMEHTOM peleToK sBASETCA paf  NPYTbeB pPasMuHOl
(hOpPMbl, TMOCTaB/MEHHbIX HAKMOHHO WAU BepPTUKaNbHO —
nepneHAuKYNspHO HamnpaBAeHUO TNOTokKa B KaHane. Ans
3aBOA0B 6€1KOBbIX MpenapatoB, rAe HeT KPYMHbIX Mpume-
ceil, Heo6XOAMMOCTb B MeXaHU3MPOBAHHbIX peleTKax OT-
CYTCTBYeT.

Puc. 119. TexHonornyeckass cxema OYUCTKM CTOKOB:

| — konofey-c60pHUK; 2 — MexaHWuyeckume peleTku; 3 — MecKONOBYLWKW; 4 — npej-
aspartopbl; 5— pacnpegenutens; 6-— nepBUYHble OTCTOMHWKWU; 7 — a3pOTEHK; 8 —
BTOPUYHbIE OTCTOWHWMKN; 9 — eplioBblii cMecuTenb; 10 — KOHTaKTHble OCBETNUTENN;
/] — BbINYCKHOW KonogeL.

MecKONOBYLW KN cnapeHHble, T[OPW30OHTaNbHbIE CHAYXaT
ONA YyAaneHWs W3 CTOYHbIX BOJA 3€PHUCTBIX MUHEPanbHbIX
npumeceii. [pOMBbIWIEHHbIE MNECKOMOBYLWKN C KPYrOBbIM
[ABVMXXEHWEM BOAbl MPeAcTaBNAT Cc060M KOHycoob6pasHbIl
pesepByap, B BepXHeil 4acTu KOTOPOro No NepumeTpy cC
BHYTPEHHEN CTOPOHbI MPOXOAWNT 0CafOYHbLIA Xenob. B HMX-
Hell uacTu »>xenoba, MO KOTOPOMY [ABUXKETCS >XUAKOCTb,
MMeeTcs KofbleBas LWeb, Yepe3 KOTOpyk ocejawlmnii ne-
COK npoBanuBaeTcs B OGyHKep. B 6yHKepe yCTaHOB/MEH Tu-
[Lp03aTBOpP AN15 BbIFTPY3KU OCEBLUErO MeckKa.

MpuHUMN faelicTBUS MNECKONOBYLIEK OCHOBaH Ha caMo-
NPOM3BOMILHOM OCaXJeHWM 4acTul, B3BeCcWM Noj AeicTBUEM
CUNbI TAXECTU.

MpepaspaTop  npefHasHayeH Ana  npeABapuTenbHON
KpaTKOBPEMEHHOW a3pauuMu ¢ uenblo 60fiee NOMHOMO oOc-
BET/IEHUSA CTOYHbIX BOA. B mnpouecce aspauum npoucxogst
(bnokynauma u Koarynsuua MenbyalllMx 4vacTul, Hepac-
TBOPEHHbIX B CTOYHOW BOAe MpuMecel, MAOTHOCTb KOTOPbIX
Mafno OTAMuyaeTcs OT MAOTHOCTWM camoli BoAbl. B pesynbTa-
Te 3TW YacTMUbl YKPYMHAKTCS M 6GbiCTpee ocejawT Mnpu OT-
cTamBaHuu. [Onsd noBbiWeEHNS 3(PHEKTUBHOCTU [LEeACTBUA U
cHmxeHus BTIK cTouyHbIX BOj BBOAUTCA 6GuoKoarynauums
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(npefBapuTenbHaa aspaums ¢ go6aBneHneMm wuna u3 BTO-
PUYHBIX  OTCTONHWMKOB).  KOHCTPYKTMBHO  npefaspaTop
npeacTaBngeT cob6Oi aspoTeHK.

OTCTOHUKK pagnanbHble guameTpom 16 M NpPUMEHSAT
ONS  ocCaXfAeHWs W3 CTOYHbIX BOA MeNKOW B3Becu. Onu-
TeNIbHOCTb Npe6blBAHUA CTOYHbIX BOA B OTCTOMHWMKAxX KO-
nebnetca ot 1 go 2 4. Ycnoeuem xopowein paboTbl OT-
CTOMHMKA fABNSIeTCA pPaBHOMEPHOE MPOXOX/AEHWe 4epe3 He-
ro CTOYHbIX BOf, YTO [OCTWraeTcsa COOTBETCTBYHOLLEN
KOHCTPYKUMEN BMYCKHbIX WM BbIMYCKHbIX OTBEPCTUA U MOA-
60pOM OMNTMMANbHOTO COOTHOLWIEHWUS MEXAY OCHOBHbIMU
pasmepamMyn OTCTOMHMUKA.

B nepBUYHbIX pafuanbHbiX OTCTOMHUKAX OCaxXpjaeTcs
CbIPO/ WM N M3ObLITOYHbIA aKTUBHbLIN WA, HanpaBNeHHbIW pa-
Hee B npepaspatop. Cmecb NOAYYEHHbIX 0CafKOB Hamnpas-
NAKT Ha WOBYK HACOCHYK CTaHUWMIO MNepBUYHbLIX OTCTOW-
HUKOB, OTKyfa MAYHXEepPHbIMW HacocamMu M0 HarnopHOMY
TpybonpoBogy — Ha W0Bble MAOWAaAKW, FAe OHa MNOACYLIU-
BaeTca A0 BnaxHoctn 70—80%.

A3pOTeHK npegHasHayeH Ana cbopa CTOKOB nocne nep-
BMYHbIX OTCTOWHMKOB. Pa6oTa aspoTeHKa OCHOBaHa Ha ucC-
MONMb30BaHUN OUOXMMUYECKOTO OKMWC/IEHUS OpraHuy4ecknx
BELWEeCTB a3pOObHbLIMU MMWUKPOOPraHM3MaMu, KOMOHUM KOTO-
pbIX 06pa3ylT TaK Ha3blBaeMblii aKTUBHbIA un. Ona cHab-
XXEHNS MWUKPOOPraHW3MOB KWUC/MOPOAOM MPUMEHSAOT Henpe-
PbIBHYIO WCKYCCTBEHHYK aspauuio CMeCcuM CTOYHbIX BOA WU
aKTMBHOTO Mfaa nyTemM Mojayn B CMeCb CXAaToro BO3AyXxa.
OfHOBpeMeHHO aspauusa obecrneymBaeT HeMpepbiBHOe Mepe-
MeLlMBaHWE CMEeCU CTOUHbIX BOL W AKTUBHOrO una, NOBbI-
WwaeT KOHTaKT XMWAKOCTM M uMna. B OCHOBY cucTembl aspa-
UMM a3pOTEHKOB MNOMOXEeHa MNHeBMaTuyeckas CUCTeMa.
OdvcneprupoBaHne BO3gyxa [LOCTUraeTcsa C MOMOLLbHO Kepa-
Muyecknx aumddysopos n3 nnactuH KM 300X300X35 mm
c pasamepom nop 150—200 MKM.

BTopu4YHble paguanbHble OTCTOMHMKM ChAyXaT ANS OcaX-
JEeHWA Mna u OCBETNeHMA CTOYHbIX BOA nocne 6uonormyec-
KO oumcTku. KOHCTPYyKLMA BTOPWYHBLIX OTCTOMHWKOB aHa-
NOTUYHA MepBUYHbLIM. [ns cbopa M 0TBOAA MAa MUCNOb-
3yeTCA W/I0COC, BbIMOMHEHHbI B BUAE WNOMPUEMHON Tpy-
6bl, o060pyfoBaHHOW no BCel AnAuMHe cocyHamu. [pu
BpaweHun epmbl C MI0OCOCOM aKTUBHbIA wn 3abupaetcs
M OTBOAMTCA CO BCeli nnowagnm OTCTOWHMKA B COOPHUK
nUna, pacrnofioXeHHbIA pAJOM C OTCTOWHMKaMMU.
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EpwoBblli cmMecuTenb, npegHaszHayeH [ANA WHTEHCUMBHOTO
nepemellnBaHnss BOAbl, NpoLWeAWeid OYUCTKY, C XIOPHON
BOAOWN, KOTOpas nocTymnaeT M3 X/0paToOpHO. XnopaTopHas
npeacTtaBnset coboii Xenes3obeTOHHbLI KaHan, B KOTOPOM
YCTPOEHbl MATb BEPTUKaNbHbIX NePeropoAoK, YCTaHOBJEH-
HbIX MOf YFNOM K CTEHKaM KaHana.

KOHTaKTHble pe3epByapbl OCyU,ecTBAAT 30-MUHYTHBbIN
KOHTaKT Xnopa C BOAOWN, nmpowepweli o4ncTKy. lMocne KOH-
TaKTHOro pe3epByapa OuYMLEHHAs Boja CMNyCKaeTca B €C-
TeCTBEHHble BOAOEMbI.

CTeneHb OYWUCTKW, MpefenbHOe cofepXaHuWe 0CTaTOYHbIX
BEWECTB M TemnepaTypa BOAbl, CNyCKaemol B BOAOEMbI,
cornacosbiBaetTcsa ¢ ocyfapCTBEHHOW CaHWTApHON MHCNEeK-
umelii n FocypapCTBEHHOW WHCNEKUMER MO OXpaHe pPbibHbIX
3anacos (CH 245—71).

MoBblweHne 3PPeKTUBHOCTU BMOXMMUYECKON
OYMCTKM CTOYHbIX BOA NPOU3BOACTBA 6ENKOBbIX
npenapaTtoB Ha yrnesogopofax HegpTu

Mpu npousBofcTBe 6eNKOBbIX MpenapaToB Ha YraeBo-
fopogax HedpTu npu Bo3paTe 80% 0TpaboOTaHHON KyNbTy-
panbHOW >XWAKOCTM B (epMeHTaTop B MOCAeAPOXKeBOW
O6paXkKe HakannuealwTcs Hanbonee TPYAHO OKUCNSEMbIE
4POXXXamMu YrneBoAOpoOAbl, B TOM 4YMCAe U apoMaTuyeckue.

Ona noBblweHUs 3PHEKTUBHOCTM OGUOXMMUYECKOW OYUCT-
KW CTOYHbIX BOA, COAepXawuX HeyTUIN3UPOBaHHbIe Yyrie-
BOAOPOAbI, HEAOCTAaTOUYHO afjanTauuy akTUBHOrO Maa K CTO-
Kam. Heobxogumo nopobpaTtb crneyuduryeckyto Mukpogpaopy
aKTUBHOIO UNa M3 MUKPOOPraHM3MoB, XOPOLWO pa3BuMBalo-
WMXcs Ha cpefax ¢ napauHamu.

Ona co3gaHMs HanpaBfeHHOro 6uouLeHOo3a W3 aKTUB-
HOro Mna, afanTUPOBaHHOrO K CTOKaM MNpou3BoAcTBa 6en-
KOBbIX NpenapaTtoB M3 OYULEHHbIX >XMWUAKUX napaguHOB,
pekoMeHAyeTCca MNpPUMEHeHWe [ABYXCTYneH4YaTOW OUYUCTKM C
NOACEBOM BO BTOPYK CTYMeHb aKTUBHbLIX Ky/bTyp MUKPO-
OpraH13mos.

Mpu 3TOM Ha NepBOW CTYMeHU OKMUCAAKTCA Nerkopoc-
TYNHble WUCTOYHUKMW Yyraepoga, NpuUcCyTcTBylOWMe B cpede,
a Ha BTOpPON CTyMeHW Ha4yMHaeTCA OKUC/eHWe YraeBoAopo-
poB. TlpyMeHeHUe aKTMBHOro 6uoLeHO3a Ha BTOPOW CTy-
neHn 6MONOrMYECcKOW OYUCTKM MO3BONMAECT B 3HAUYUTENbHOW
CTEMeHW YNy4ylWwunTb ee KayecTBo. [lpu [ABYXCTyneH4aTom
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OYMCTKE CTOYHbIX BOJ MpPoOM3BOACTBAa 6ENKOBbLIX Mpenapa*
TOB Ha yrnesogopojax Npu MOCTOAHHOM pacxoje BO3fyXa
Ha MepBOW CTYMeHW OYUCTKM U BPEMEHM aspauuy B aspo-
TeHKe 4 4 HabnwpjaeTca CHMXEHWe COoAepXaHWus YrneBo-
popogos Ha 30,0%, a Ha BTOPOIi CTYMeHN NpU BPEMEHU a3apa-
umn 64'— Ha 60,040-

0UMCTKA CTOYHbIX BOJ B €CTECTBEHHbIX
YCNOBUSX Ha MOMSIX OPOLUIEHUs WAM QUAbTpaLmm

MonaMun oOpolWeHUs HasblBalOT cneynanbHO NOAroTOB-
NEeHHble Y4YyacTKM 3eMau, Ha KOTOpble MepuofUyecKun crnyc-
KalTCsH CTOYHbIE BOfbI.

Ha nonAx opoweHWs CTOYHble BOAbl pacnpeAenstoTCs
Xene3o0eTOHHbLIMUW fIOTKaMW, MpPoKNafblBaeMbIMU MO 3eM-
NAHbIM Banam. BO6nM3M yuacTka nofeil OpowWweHus CcTou-
Hble BOAbl GWUNbTPYlOTCA 4Yepe3 nousy. B npouecce ¢unbT-
pauuu pacTBOPEHHbIE U KOMNOWUAHbIE OpPraHWyYeckue 3arpas-
HeHus afcopbupytoTcs TBEPAbIMW YacTULamMu noysbl. Ha
MOBEPXHOCTU NOYBbI B 0OONLLWIOM KOMUYECTBE pas3BuMBaloTCH
aIpobHble MUKpOOpPraHusmbl, 06pa3ys  6MONOrMYecKyio
nneHky. [Mog pgeiicTBMEM 3TUX  MWKPOOPraHW3MOB B
nMPMCcyTCTBUM KUcnopofa BoO3fyxa afcopbupoBaHHble opra-
HUYECKNe BelecTBa OKUCNAKTCA, NpesBpawascb B MuHe-
panbHble BellecTBa, KOTOPble MOXHO WCNO0Mb30BaTb Kak
LeHHoe YyAobOpeHUe [N CeNbCKOXO3AWCTBEHHbBIX KYNbTyp.
PacTeHusa, BblpaljMBaeMble Ha 3TUX yyacTKax, UCNOMb3YIOT
TakXXe BNary MpoMbIWNEHHbIX CTOKOB. Ha nonsax opouwe-
HWA Lenecoobpa3HO oYM aTb CTOYHbIE BOAbl TMAPONU3HBIX
3aB0f0B, MepepabaTbiBalOWMX CEIbCKOXO3ANCTBEHHbIE OT-
X04bl U PacnofioXeHHbIX B HOKHbIX paioHax CTpaHbl, Ha-
npumep B CpegHeit A3uun, rae He XBaTaeT MOMNBHOW BOAb
W rge HeT omacHoCcTM 3abonayMBaHWsA NOYBbI U ee 3aKuc-
NeHWa TMpu  CNyCKe KWUCAbIX CTOYHbIX BOfA. Kpome ToOro,
CTOYHble BOAbl 3aBOAO0B, MNepepabaTbiBalOWMUX CEAbCKOXO-
39WCTBEHHbIE 0TX0Abl, COfepXaT 3HaYMTeNbHOEe KONMYecT-
BO a30TCOfepXXalnux BewecTs, ABAALWMNXCA XOPOLWUM Y06-
peHvem.



CMNMCOK PEKOMEHAYEMOW JINTEPATYPbI

Aunba W, XemppuA., MunnumcM. Buoxummyeckas TexXHO-
norus n annapatypa: nepesof ¢ aHri. — M.: MuLesas NPOMbILLIIEHHOCTb,
1975, — 287 «c.

AHpaopees A A, bpbidranos JI. . TIpon3BOACTBO KOPMOBbIX
OPOXOKEW. — 2-e u34., ucnp. u fgon. — M.: JlecHas NpPOMBbILLIEHHOCTb,
1970, — 296 c.

Bekep B. ®, bekep M. E. JIU3uH MUKPO6GHOro cuHTesa. — Pu-
ra: 3uHaTtHe, 1975.— 125 c.

Bexkep M. E. BBefeHue B OGMOTEXHOMOIMIO: MepeBOf C NaTbIWCKO-
ro, nep. . A. I'padph. — M.: MuwieBas nNpombiLLIeHHOCTb, 1978.— 232 c.

Bukkynos A 3, Cuanunwes H H, ®dponos B. B. lpous-
BOACTBO 6enika M3 yrnesofopofoB Hedptn (MofgroToBKa cbipbf). YuebHoe
nocobue.-— Yha: YPUMCKUA HedTAHON WHCTMTYT, 1976. — 88 c.

BykaHosa B. N, TapyTuHa T. N. Cnocobbl O4YNCTKUA CTOY-
HbIX BOJ APOX>keBoro npoussogctea. 0630p. — M.: LUHWUNTIUNwue-
npom, 1973. — 40 c.

pagposa H. b, AnkaHckasa 3. M, Muxanesa B. B. /c-
nonb3oBaHWe yrnesoAopofos fpoxokamu. O63op. — M.: OHTUTIN mMuk-
po6ronormyeckoii NpombllaeHHocTH, 1971, — 120 c.

NpaueB HO. L MaremaTtnyeckne MeTOAbl MaHMPOBaHUA 3KCMepu-
MeHTa,— M.: lNuwesad nNpomblLIeHHOCTb, 1979.— 199 c.

FpauyeBa W. M. TexHonorns tepmeHTHbIX npenapatos.— M.: Mu-
uesast NPOMbILLIEHHOCTb, 1975. — 392 c.

Fpuropanw A H, lTopckaa JI. A. BuocnHTes Ha MNpPUPOLHOM
raze. O63op Cepusa |I.— M: OHTUTIN MUKPOOGMONOrNYECKON MPOMbILLI-
neHHoctu, 1975.— 112 c.

EnvHos N. M. O6wme 3aKOHOMEPHOCTU CTPOEHUS U PasBUTUA MUK-
po6oB — NpoAyLEeHTOB 6MONOrMYeCKN akTUBHbLIX BelwecTs.— J1.: Meguum-
Ha. JTeHUHrpajAckKoe oTaeneHue, 1977.— 288 c.

3a6popackuii A. . [pousBoaCTBO KOPMOBbLIX APOXXEW Ha Me-
NaccHo-CNUPTOBbLIX 3aBofax. — M.: lNuiiesasa MNPOMbILLUIEHHOCTb, 1972.—
170 c.

3anyeBa 3. M. BUOCMHTE3 /IM3MHA MPOMbILLSIEHHBIMU MWKPOOPTa-
HU3Mamu— Ycnexu Mukpobuonoruu, sbin. W, 1976, c. 152—173.

3anawko M. B, 3anawkoJ/l. C. MUKPOBHbIA CMHTE3 Ha MO-
JIOUHOWN CbIBOPOTKe. — MUHCK: Hayka u TexHukKa, 1976.— 274 c.

KoHTponb npousBofcTBa XxnebonekapHbix fpoxxeli/[O. A. baky-
wnHekana, J1. . benosa, B. WN. bykaHoBa, M. ®. Jlo3eHko, H. M. Ce-
Muxatosa. — M.: Tuwesana MNpoMblLNeHHOCTb, 1978.— 168 c.

Nob6aHokA. I, Ba6uykasa B. I MuKpobuonornyeckuii cuH-
Te3 6Genka Ha uennwonose. — MuHck: Hayka n TexHuka, 1976. — 232 c.

437



MapTblHeHKO K- ., EdhumoB B. A, TexHonornyeckoe oéopy,
foBaHne TUAPONN3HOro npoussofcTBa.— M.: JlecHas MNPOMBILLIIEHHOCTb
1973.-344 c. ts-

Alex nHa I P, O yHue M. 3. HoBble BUfbl CblpbsA 415 MUKPO.
6ronormnyeckux npomssofcTs. O630p. Cepusa Il. — M.: OHTUT3IUN Muk-
pOo6MONOrNYECcKoi NpoMbILLIeHHOCTHN, 1978. — 72 c.

Mukpobuonormyeckuin 6MOCUHTE3 amMUHOKUCNOT. (CHOPHUK
AH NatBCCP, WNH-T mMukpo6uonorun mm. A. KupxeHwTeiHa)/[pegkon.:
M. A. KykaiiH, KO. O. fAko6coH, A. 3. AyK]. — Pura: 3uHaTtHe, 1977.-1l
79 c.

MunkpobHble 6uomaccbl U uUx MeTabonuTbl. (C6opHUK AH
NatBCCP, WH-T wMukpobuonorum wum. A. KupxeHwTeliHa)/[pegkon.:
M. A. KykaiiH n gp.]. — Pura: 3unHaTHe, 1972. — 130 c.

HoBakoBckaa C. C. CnpaBOYHMK TexHosora ApPOX>KeBOoro mnpo-
nssoactea.— M.: luLieBas MpPoMbILLIeHHOCTb, 1973.— 288 c.

ManarnHa H. K. TexHonorn4yeckme pacyetbl APOXKXeBOro npous-
BoAcTBa.— M.: TuweBaa npombllWwneHHoCTb, 1978.— 144 c.

Mept C. [OX. OCHOBbl KyNbTUBMPOBAHUA MWKPOOPraHU3mMoB W
KNeToK: nepeBoj cC aHrn./nog pea. W. J1. Pab6oTHoBoi. — M.: Mwup,
1978, — 332 c.

MeuypkuH H. C. T[llonynaunoHHas MuKpobuonorusa. — Hosocu-
6upck: Hayka. Cunbupckoe oTaeneHue, 1978. — 278 c.

MonyyeHMe KOPMOBbIX Lpox>Kelh u3 Topda/moa pes. B. E. Pa-
KOBCKOro. — MuHcK: Hayka un TexHuka, 1977. — 229 c.

MpaBuna 6e30nacHOCTM A1 MPOM3BOACTB  MMUKPOOBMOMOrMYeCKO
npomblwneHHocTu/[pes. kon.: B. O. KpaBuyeHok u ap.].— M.: Hegpa,
1976. — 48 c.

MpoayKTbl MUKPOGHOrO CUHTE3a Ha TOpgsAHbIX cybcTpaTax/nof
pes. M. B. 3anawko. — MuHck: Hayka u TexHuka, 1978. — 234 c.

Py6aH E. J1. MukpobHble nunugbl u nunasel. — M.: Hayka,
1977, — 216 c.

CtaxeeB M. B. KynbTuBMpoBaHME APOXXKEA U rpuboB — Npoay-
LeHTOB NpoTemMHa Ha oTXxofax nepepaboTku KapTodens. — MwuHck: Hay-
Ka 1 TexHuka, 1978.— 168 c.

TexHonorusa rMAPONN3HbBIX npoussoacTe/[B. . Llapkos,
C. A. CanoTtHuukuii, O. A. OmuTpueBa, . ®. TymaHoB]. — M.: JlecHas
NPOMbILUSIEHHOCTb, 1973.—407 c.

depoceeB K. I ®dusnyeckme 0CHOBbI U annapaTypa MUKPOBHOro
CMHTEe3a OMOMOrMYEcKN aKTUBHbIX COefuHeHU.— M: MeanunHa, 1977.—
304 c.

depmeHTayma (CoéopHuk AH NMaTtBCCP, WNH-T Mukpobuonorum
um. KupxeHwTeitHa)/mog pes. A. A. KpecnuHs n gp. — Pura: 3uHaTHe,
1974, — 231 c.

YUepknHckuii C. H. CaHuTapHble YC/MOBUS CMycKa CTOYHbIX BOA

B BOAOeMbl.— M.: M3faTenbCTBO /iUTepaTypbl Mo cTpouTenscrey, 1971.—
208 c.



MPEAMETHbIN YKA3ATE/b

ABTOTPOdLI 21
AHabonusm 36, 37
Annapat [onbgpxu 26
AyKCcoaBTOTPOd bl 44
AyKcoreTepoTpodsbl 44
A3pobbl 21
Bakyonun 27
BHeK/eTOUHbIe vnu-
Obl 344—346
BontotuH 29
["a3oobpasHble  yrnesofo-
pogbl 263
— rasoBblli KOHAeHcaT 264
— rasbl He(pTenepepaba-
ThbiBalOLWNX 3aBOJ0B 264
— MONyTHble rasbl 264
— MPUPOAHbINA ras 263, 285
Femuuennonosbl 133
[eTepoTpodbl 21
Mngponus  KOHUEHTpUpO-
BaHHbIMU KMUC0TaMu 137
Mmaponns  pasbasieHHbI-
MW KUC/I0TaMu 137
Mmgponusatsl
— pacTuTenbHOro cbipbs 14, 169
— Topa 16, 165
Fngpomoaynb 137
UCTOHbI 29, 33
FnukoreH 30
FnnuepuH 306
FnytamnHoBas Kucnota 407
— BOCCTAHOBUTE/IbHOE
aMWHMpoBaHWe KeTornyra-
pOBOI KUCNOTbI 408
— nepeaMMHMpPOBaHME  KeTo-
rnyTapoBOi KUCMOTbI 408
— noTpebHOCTN B 6UOTUHe 410
— nyTM obpasoBaHUs 408

— TexHonorn4yeckasa cxe-

Ma nosyyeHus 413
[enapaduHunsauunsa

— afgcopbumoHHas 235
— rujporeHusaunoHHas 234
— KapbamugHas 230—232
— Ha ueonmnTax 230, 233
— 030HMpOBaHue 234
— CEpHOKMUCNOTHas 234
— 3KCTpaKLUMOoHHas 235
[Jecynbutauma wenoka

— MpoAyBKOW BO3LYyXOM 165
— npoAyBKoli napom 165
JANKTNoCcoMbl 26
XKryTnku 34

3anacHble BellecTBa MUK-

pOo6HOIi KNeTKn 29, 33, 37
MHBepcus 163
Kancyna 34
Kata6onusm 35, 36
KuHeTuka rugponusa no-

nucaxapunios 146
KuHeTnka pacnaga MOHO-

caxapuios 149

Kucnopogcogepxatime co-

efnHeHnsa 281, 282
KneTtoyHas cTeHKa

—= rpaMmoTpuLaTenbHbIX
6akTepuii 31
— TPaMMoNoXnTeNbHbIX
bakTepuii 30
— 3yKapuoTos 23
KpucTbl 28
JInsnH

— MNPOAYLEHTHI 343

— nyTn 61oCHHTe3a

439



aMUHOaANMMHOBbIN 370, 371
LMaMUHOMMMeNnHoBbI 370, 372
— perynauua 6uocuHTesa 373
— CbIpbe
MUCTOYHUKM a3oTa 382,383
MNCTOYHUKM aMUHOKMUCIOT
n 6roTuHa 378
UCTOYHMKN yrnepoga 379, 380
— TexHuUYecKue npenapaTbl
XKK, XUAKUA KOHLEH-
Tpar nusvHa 397
KKJ/1, KOpMOBOI KOH-
LeHTpaT nusnHa 397
KpUCTaNIMyecknin - npe-
napar v3nHa 400
— YCNnoBuA  Ky/NbTUBUPO-
BaHWA MpPoAyLeHTOB
aspauus 385
napuuasibHoe [JaBJfieHUe
Kucnopoga 386
pH 384
JInsocomsl 27
JlnnungoobpasoBaTenu 325
Jinnuael 314
Mesocombl 32
MeTabonmsm 35, 37
— KOHCTPYKTVBHbIi 37
— 3HepreTUYecKuit 37
MuToxoHApUN 28
MonouHaa cbiBopoTKa 219, 224
— W3-NoJ KWCMOTHOro Ka-
3eMmHa 220
— u3-noj Konpeyunurara
X/I0pKasibLMeBoro 220
— ”3-noj Konpeyunurarta
COMTAHOKMNCOr0 HU3KOKaslb-
LMeBoro 220
— ”3-nof  Konpeuunura-
Ta CONAHOKMUCNIONo cpefHe-
KanbLMeBoro 220
— nojcblpHasn 220
— CblUyXHas 223
— TBOpPOXHas 220
MonouHbli  caxap  (nak-
T03a) 220, 226
MoHOTepMHUHaNbLHOE OKMKC-
NeHue 238, 240
HatTeHaT kobanbTa 284
HerngponunsosaHHoe  ro-
nucaxapuiHoe Cblpbe
— obaracca 208, 210
— TrOpoACKMe 0TXoAbl 205
— 0TXO0Abl XXNUBOTHOBOACTBAa 206
— pacTuTenbHble 0TX0A4bl 205

440

HenTpanusauns 157
HelTpanbHble Xupbl (npo-
CTble NUNUAbI) 315
HedTaHoli genapaduHuszat 249
HedTaHo guctunnat 229, 248
249, 262
Hykneonemma 28
O6oralleHune consiMn Cysb-
puTHOro LLeNoKa 167
OkKwucneHre rasoobpasHbIX
yrneBojopojoB 268
— XKMPHbIX KucnoT 240
— Ccynb(puToB 166
OkcureHaumsa cy6etparta 239
OnTvMm3aums coctaBa nu-
TaTenbHOW cpefpl 47
OTpaeneHve BOJSIOKOH Len-
N0N0o3bl 164
OTxoabl npousBoAcTBa
rnvuepuHa 306
OTxo04bl Npou3BoACTBA
KanponakTama 302
OxpaHa Tpyga 422
OumncTKa CTOYHbIX BOJ 432
OuunctKa cyNbOUTHOIO LLie-
noka 167
MepuHyKneapHaa 30Ha 29
Mepokcncomsl 27
Mnnn 34
MuHounTo3 25
MuTatenbHble cpefbl 38
— WCTOYHMKM asoTa 42
— WCTOYHUKN BUTaMUHOB 44
— WCTOYHUKN  MWUKPO3se-
MEHTOB 44
—mUCTOYHUKM yrnepoja 41
— UCTOYHUKMK hochopa 43
Mo60oYHbI NpPofYKT nupo-
NINTUYECKUX npoLieccoB
(theHon) 307
MocnecnupToBas 6apaa 212
—» aueToHo-6yTHMOBaA 213
— 3epHO-KapTodenbHasi 214
— MesiaccHas 213
MpoayLeHTbl
— aMMHOKMCAOT 18, 19
— 6enKoBbIX Bewects 14, 172,
265, 287, 300
— nMnugoB 17, 18, 328
Mpon3BoHble NUNUIOB 322
— JKMPHbIe  KNCMOTbI 322
— CcAMpThI 318, 320, 321
— YrNeBOfOPOAbI 323



MpocTble nunuabl 315

lMceBfopacTBOPUMOCTb 250
Punéocombl 26, 29
PunbynosomoHooctaTHbI

LKA 269, 286, 291

Cuctembl hepmeHTaTOPOB
— bapb6oTaxHoro Tuna c¢
MeLLasIKOW 108
— KOMIOHHOro TUNa 101
— NedpaHcya— MapwiiHe 99
— C BHEWHUMU LUPKYyNs-
LUMOHHbLIMK NOTOKaMu 103
— ¢ pobaBkamu rpaHynata 106
— C  paccpefoToYeHHbIM

Bo3gyxopacnpejeneHnem 100
— € camoBcacblBaolLLeli
cUCTeMOW aspauum 100

— CO cTpysuwelica nneHkon 105
— € TYp603KEeKTOPHbLIMMU
nepemeLLMBaOWUMN  YCT-

poiicTBamu 106
— C (DOPCYHOUHbIM BO3f4Y-
xopacnpegeneHvem 104
Cuctembl (h/1I0TAaTOPOB

— [BYXCTYMeH4YaTbIi 111
— OAHOCTYNeHYaTbIi 110
CKopoCTb  pocTa Ky/bTy-

pbl 13, 52
Cnocobbl rugponusa Topda

— KOMOGWHUPOBaHHbIA 196
— MasibIM KOJINYECTBOM
CEpPHOI KMCNOTbI 196

— HenpepbIBHbIA B peak-
TOpe WAeaNbHOro BbITEC-

HeHuA 198
— HenpepbIBHbI M0 MeTO-

ay M. &. ConuHa 196
— CcTauMoHapHbIi 195
Cnocobbl rny6uHHOIO Kynb-
TVBUPOBaHUA

— «3aKpbITbli» 48
— HenpepbIBHbIi 48
— «OTKpPbITbIA» 49
— MepuoanyecKuii 48
Cywinnku

— Ba/ibLeBble 115
— pacnblnTe/bHbIe 117
Chblpbe

— b6apga 89
— ra3oobpasHble napaguHbl 90
— rysa-nai 87
— [JpeBecHoe 85

— Xuikue «-napauHbl 90
— KYKypy3Has Kouyepbbkka 87
— MO/I04HaA CbIBOPOTKA 90
— OTXOAbl KpaxmasibHOro
npon3BojAcTBa 88
— 0TXOAbl NUBOBapeHns 88
— MOACO/IHEYHaa Nnysra 87
— pwucoBas Lwenyxa 87
— CBeKJIOBUYHasA Meacca 89
— TOpg 88
— XJIONKOBas Lesnyxa 86
— 3KCTpaKTbl yrnei 91
TennoTta cropaHusa 312
Twunakongbl 32
TpunTtodaH

— MpsAMOI CUHTE3 416
— TpaHcopmauusa npeg-
LLIeCTBEHHNKA 414, 415

— YCnoBuss  Ky/ibTUBUPO-
BaHUA MUKpoopraHusmos 417,418

Yrnesogopoabl

— apomMaTunyeckue 228
— un3onapaguHoBble 228
— H-0Me(MHbI 229
— H-napapuHbl 229
B~ LnKnonapapuHoBble 228
daroymTos 25
®da3bl pocTa KynbTypbl 49, 50
deHon 307
Ddumbpun 34
dnokyna 251, 252, 253
doTOoTpPODLI 21
XemMoopraHoTpodbl 21
XemoTpogbl 21
XvMuyecknii coctaB  MUK-
po6HOIi  KNeTKn 39
XpomaTuH 29
XpomMocoMmbl 29
Lenntonosa 132
LUnTtonnasma 25

LinTonnasmaTuyeckas Mem-
6paHa (nnasmanemma) 24, 32

LLiBeneBass Boga 307
LLlenoyHoe  pacLienneHve
[peBECUHbI 201
OKOHOMUYECKMA  KO3(hu-
UMeHT 13

JHAoNNa3MaTUYECKUn  pe-

441



ffepHoe  BeLLecTBO

TUKYNYM
— rNnagkuii 26 Kneonp)
— LWepoxoBaThblii 26 Agpo

OHXMNema 29 ALpbILKO



1

OrTABNEHWE

BBEABHUE o 3

OBWME CBEAEHNA O MUKPOOPIAHVU3MAX, KWNHETUKE
NMX POCTA N METABOJINSME

Fnasa 1 Mopdonorua wn dusmMonorna  MUKPOOPraHU3MoB 12

§ 1. MukKpoopraHusmbl — NpoAyLeHTbl 6eska, aMUHOKWUCNOT U Nn-

TIAZOB oottt b bbbttt b bbb bbbt n s 13
MpOoAYLEHTbI BENMKOBBIX B €L € CT B eoceiieieeiririeiisieiesesieieesesiee s 14

MpPoAYUEHTbl NMUANAOB oo 17
MPOAYLEHTBI @MUHOKUMCIOT it 18
§ 2. Obwme cBefeHMS O Knaccupukaumm MUKPOOPraHn3MoB . 19
§ 3. CTpoeHME MUKPOOHOM K /T € T K M oot 23
JyKapunoTuyeckas KieTka
MpokapunoTuyeckas KneTKa...
§ 4. MyTn obmeHa BeLLECTB Y MMKPOOPraHW3MOB e 34
§ 5. MuTaTenbHble cpefbl Y MPUHLUMBLI UX COCTaB/IEHUS R 38
FnaBa 2. PoCT MMKPOOPraHM3MoB U hopmanmsaumns 3Toro npo-
LLECCA vttt ettt etttk b etk b et e etk e bbb renn e 48
§ 1 OcobeHHOCTM pocTa W pasBUTUA MUKPOOPraHU3MOB S 49
§ 2. KnHeTuKa  MUKpPOOMONOTrMYEeCKUX MNpoLeccos . . 52
§ 3. KvHeTKa pocTa MWUKPOOPraHU3MoB W MOTPeBIeHns cy6CTpa-
Ta B NEPUOSNYECKN [EACTBYIOLLEM AN M AP AT o 58
§ 4. KnHeTnka pocTa MWKPOOPraHW3MoB W MOTpebrieHus cyo6-
cTpaTa B HemnpepbIBHO feCTBYIOLLEM annapaTe MOSHOMO CMeLLeHUA 63

§ 5. KMHeTuKa pocTa MWKPOOPraHmsmMoB u noTpebneHmsa cy6eTpa-

Ta B 6aTapee HenpepbIBHO AENCTBYIOLMX annapaTtoB MOSHOMO
CMELU EHU A it bbb 72

§ 6. KnHeTnka pocta MWKpPOOPraHW3MoB W MNOTpebneHns cybeTpa-

Ta B HemnpepbIBHO [AeliCTBYIOLLEM annapaTe MO/IHOFO CMeLUeHUs ¢

PELMPKYNALMENA  OMOMACCHI oottt 76

§ 7. KuHeTMKa noTpebneHUs  KUcnopoga  MWKpPOOpraHusmamu 78

HACTb I
TEXHONOIMA BEJIKOBbIX TMPEMAPATOB

FnaBa 1 MpuHUMNWanbHas TexXHoMoruueckasl cxema MosydeHUs
MUKPOGHBIX GENKOBBIX MPEMAP AT OB coueeeeieeeieeeeeeessesessessessesenenns 83

443



§ LCblpbe .85

§ 2. KynbTUBNpOBaHNe MUKPOOPTFaHW3MOB. s
Mony4yeHWe 4nCTOl KynbTypbl MOCEBHOrO Matepuana . . 92
BbipawmBaHme MWKPOOHbLIX MacCc B MPOMbILLIEHHbIX (pepmeH—
TATOPAX  ceeeeiererteieinr ettt ettt b bbbt er bbbt et 98

§ 3. OTgeneHne bumomaccbl NMpoAyLeHTa OT XUAKONM (asbl, ee KOH-

LIEHTPUPOBAHME U C Y LU K @ weoverrenieiiiieeiese et 109
dnoTuposBaHue....
CenapupoBaHue....
Cywka
BruTamMvHm3aumsa MUKpPOGHON 6momacchl. .
dacoBKa, YynakoBKa W CKAaguposaHue TroTOBOro rpenaparta 122

§ 4. AnnapaTypHO-TEXHO/IOTMYECKasa CXema CTaguii BblpallivMBaHUs

MWUKPOOPraHM3moB, Bblfe/leHUss U CylWKW 6eNKoBbIX MpenapaToB 124

FnaBa 2. TexHonorn4yeckne oco6eHHOCTU KY/bTUBMPOBAHNUS MUK-
poOpraHM3MoB Ha rMApPosM3aTax PacTUTEIbHOMO Cbipbsi U CY/b(UT-
HBIX L €1 0 K @ X ttevuerierenreseeressesseseeesseseeseesessessssessessessnsesssnsesessessesssssssensesenn 126

8§ 1. TTOATOTOBKA C bl P b S cociiirieieriieiee sttt st sn s 131
XapaKTepucTUKa OCHOBHbIX KOMMOHEHTOB PaCTUTESIbHOIO CbIpbA 132
Cnocobbl rugponunsa pacTUTENIbHOTO Chbl P b A ...

depMeHTaTVBHbBIA TUAPON N3
XUMUYECKNIA T U P O JT U 3 e
3aKOHOMEPHOCTN KUHETUKM Fufponmsa pasbaBneHHbIMU KUCNO-

TAMY s 146
OcHoBHble cTagun 06paboTKM rugponusata N8 KynbTUBUPOBa-
HUA MUKPOOPTAHMBMOB oottt 152
MonyyeHre nNpearngponn3aToB U CyNbMUTHbIX LWENOKOB . . 156
XapaKTepucTuKa CYNbMUTHBIX L € /TOK OB .ovveeeieeeeicinicieesisienes 158
Cnocobbl 0T60pa CYNbUTHBIX LWL €O K OB oo 161
MogrotoBKa CyNbMUTHBLIX LWENOKOB K BblpalMBaHUIO MUKPOOP-
TAHMBMOB oot 163
§ 2. KynbTuBMpOBaHWe MWKPOOPraHm3smMoB Ha rugponusarax, Cysb-
(PUTHBIX LWENOKaX U MPEATUAPOMMUBATAX  .ooereeeereeeeseeesie s ereseeienas 168
XapaKTepucTMkKa ruAponnM3aToB WM CyNbMUTHBLIX LLIETIOKOB Kak
cy6CTpaToB ANS BblpallBaHNS MUKPOOPraHMsmoB . . . . 169
MwuKpoopraHMambl — NpoAyLeHTbl 6 e K a 172
OCHOBHbIe NyTN YCBOEHUSA Yr/1eBOLOB MUKPOOPraHnu3mamun . 174
TexHoNorn4yeckme cxembl MosyyYeHUss 6GenKoBbIX MpenapaTos Mpwu
Ky/IbTUBMPOBaHUM MWKPOOPraHM3MOB Ha rugponusarax u Ccysb- X

PUTHBIX W, enokKax ... 179
Oco6eHHOCTM npouecca BblpaWMBaHNUA MWKPOOPraHW3MoB Ha

rngponusaTax pacTUTENbHOrO CbipbsS U CYyNb(UTHBIX LenoKax . 182
MoTpebneHme cyb6cTpata W BbIXO4 6UOMAcChbl . . e 182
Oco6eHHOCTM cocTaBa NUTaTeNbHOW Cpedbl W YCNOBUWA Ky/ib-
TUBUPOBAHMSA MWKPOOPTraHM3MOB Ha ruAposm3atax u cynbguT- LU
HBIX L €10 K @ X toviiiieiiiiesieiete sttt st 185

FnaBa 3. TexHoNOrmyeckme OCOBEHHOCTWU KyNbTUBUPOBAHUSA MU-
KpOOpraHn3mMoB — MPOAYLIEHTOB 6efika — Ha ApYyrux UCTOYHMKaX

YINEBOAHOTO  ChIPBSA oottt 191
§ 1 KynbTuBMpOBaHWE MUKPOOPraHM3MOB Ha rugponusarax Topga 191
XapaKTepuctvka Topda Kak Cblpbﬂ ,qnﬂ BblpalMBaHna MUKpPO- LU
opraHvM3mMoB . 192

24-*



Crnocobbl M OCOGEHHOCTU TUAPOMN3A TOP B @ coovvveerieeiresicenne 195

TexHonornyeckasa cx< Ma nony4vyeHusa 6enKoBbiX MpenapaTtoB npu

KyN1bTUBMPOBAHUM MUKPOOPraHW3MoB Ha rugponusartax Topda 199
§ 2. KynbTuBMpoBaHNe MWKPOOPraHW3MOB Ha MNPOAYyKTax Lienoy-

HOTO PAaCLUENIEHUS [P €B € CU H bl wevieieeiiierieeeieieieneessiesse e 201

§ 3. KynbTvBMpoBaHMe MWKPOOPraHU3MOB Ha HErngposm3oBaHHOM

MONMUCAXAPUAHOM  ChIPBE oottt 204
XapakTepucTuka Cbipbs U Crocobbl ero noaroToBKM .. . 205

MuKpoopraHmaMbl — NPOAYLEHTbI 6 e 1 K a
TexHOoNornyeckme cxembl MoayyYeHMs 6GeNIKOBbIX Mpenaparos npu
Ky/IbTUBUPOBaHUN  MUKPOOPraHMsMoB Ha Hernaposn3oBaHHOM
NO/NCAXAPUAHOM  C bl P b B oo neeeeenenens — 208
OcobeHHOCTM cocTaBa MuTaTeslbHOM Cpedbl WM YC/OBWIA Kyanm-
BMPOBaHMUA MWKPOOPraHM3MOB Ha Lie//1t0/1030CcofepiKaLlem coipbe 210
§ 4. KynbTuBMpOBaHME MUKPOOPraHM3MOB Ha 3epHO-KapTodenb-
HOW M MenaccHoli 6ap e ..212
XapaKTepuctnka Cblpbs ..212
MogrotoBKa Cblpbs A1 KyNbTUBMPOBaAHWA MUKpPOOPraHusmos 216
OcobeHHOCTW cocTaBa MUTaTeIbHOWM Cpefbl W YCOBUA KyNbTUBK-
pOBaHUS  MUKPOOPraHM3MOB Ha 3epHO-KapTOo(enbHOW u Me-
NIACHOU  BAPLE woeveeeerrereeeieire ettt bbb
5. KynbTvBUpoBaHMe MWKPOOPFraHU3MOB Ha MOJSIOYHOW CbIBOPOTKE
XapaKTEPUCTUKA Chl P b S .o
MoAroTOBKa MOJIOYHOM CbIBOPOTKM [N BblpawMBaHUs MUKPO

wn

OPTAHMIMOB (o e a b ee e e e saaaanes 223
MUKPOOpPraHn3Mbl — MPOAYLEHTBI 6 € /1 K @ e A 224
OcobeHHOCTWN cocTaBa NUTaTeNlbHOW cpefbl M YCNOBWUIA KynbTu-

BMPOBaHUSA MWKPOOPraHW3MOB Ha MOJIOYHOM CbIBOPOTKE 224

FnaBad4. TexHonornuyeckme 0CO6EHHOCTU KyNbTUBMPOBAHUS MUK-
poOpraHn3MoB — MpoayLeHTOB 6enka — Ha YrieBo4OPOAHOM Cbipbe 227

§ 1. KynbTuBMpOBaHME MUKPOOPraHW3MOB Ha >XWAKUX Yr1eBOf0-
POAAX H B M T Yl ettt ettt bbbttt
XapakTepuctmka Cblpb A
MeTofbl BbleNneHNs N O4YUCTKM Cbl Pb A ..
MUKpoOpraHn3Mbl — MPOAYLIEHTBI 6 € 1 K @ .o 235
lMyTn ycBOEHWA K-a/lKaHOB MWKpPOOPraHmsmamu .o 238
TexHONOrnyeckme Cxembl MoOSyYeHUss 6enIKoBbIX npenapaTos npm
Ky/NbTUBMPOBAHUN MMUKPOOPraHM3MOB Ha XWUAKUWX yrnesogopogax 245
OcobeHHOCTM  Mpouecca BblpalinMBaHUA MUKPOOPraHM3MOB Ha
XUAKUX  YTNeBOAOPOAAX HEM T U oo 250
MoTpebneHne cybecTpata U pocT 6uomaccbl . 250
OcobeHHOCTM cocTaBa MUTATeNbHOM cpedbl U YCMOBUIA Kyfb
TUBUPOBaHWA MUKPOOPraHW3MOB Ha J>KUAKUX YrneBofopo

faX HEeM TU e RO n 254
CpaBHeH1e MPOLIECCOB BbIpaLMBaHIS MUKPOOPraHW3MOB Ha Oyl
LIEHHBIX KWUAKUX MapaguHax WU HedTAHLIX AUCTUNNATaX 262

§ 2. KynbTWBMpOBaHMe MUKPOOPraHW3MOB Ha rasoo6pasHbIX yrie
BOJOPOAAX 263
XapaKTepucThKa Cbl pb A 263
MMUKPOOPraHN3Mbl — MPOAYLEHTBI 6 € 11 K @ wevvvveereeereeeesnneenane, 265
MyTW YCBOEHWA ra3o06pasHbIX YrNeBOA0POA0B MUKPOOPraHNs-
Mamu S 268

445



