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[TPOAYKTHI HA OCHOBE MUKPOOPI AHM3MOB U UX UCITOJIb30BAHUE B
BUOPEME/UALIUU U IS YIAJIEHUS [TAPAG®UHA U IPYTUX
3ATPSI3HSIOINUX BEIIECTB ITPU JOBBIUE HEGTU U TA3A U C

[TIEPEPABATBIBAIOIIEIO OBOPYJIOBAHUA

INEPEKPECTHAS CCBIJIKA HA POJACTBEHHBIE 3AABKU
Hacrosimas 3asiBka ucmpamnBaeT MpHOpPHUTET MpensapurenbHoil 3asBku CIIA Ne
62/432611, nogauHoii 11 nexadbpst 2016 rona, npensapurenbHoii 3asiBku CIIIA Ne 62/461985,
nonanHoit 22 ¢espans 2017 roga, npensapurenbHoil 3asBku CLITA Ne 62/563691, nogaHHOH
27 centsiOpst 2017 ropa, npensaputenbroii 3asBku CIIIA Ne 62/523021, nonanHo# 21 uroHs
2017 roma, u npensapurenbHoii 3assBku CIITA Ne 62/528725, monauuoii 5 urons 2017 rona,
BCE M3 KOTOPBIX BKJIFOUYEHBI B HACTOSIIHMHA JOKYMEHT IOCPEICTBOM CCBUIKH B TIOJHOM

o0BeMe.

YPOBEHb TEXHMKU

Hedts cymectByer B HEOONBIINUX MOPaX U Y3KUX TPEIIMHAX IJIACTOBOH IMOPOABI MOA
MOBEPXHOCTBIO 3eMJId. ECTecTBeHHOE NaBjeHHe B IUIACTE 3acTaBjsieT He(Th BBITEKATh HA
MOBEPXHOCTh, OOecreunBasi TeM CaMbIM NEPBUYHYIO NOOBIYY, OJHAKO IO Mepe H0O0buU
He(TH IMJIaCTOBOE NaBJIEHHE CHIDKAETCS O TOYKU, B KOTOPOH TpeOyercss MCKYCCTBEHHBIH
NOJBEM HJIM OTKAYKa IS OAAEPKaHUsl ONTHMAJIBHON CKOpOCTH A00bIMU HeTH.

Korma HeoOXOAMMO TMOABECTH BHEIIHIOK DSHEPTHI0 K IJIACTY U JTOCTHIKEHHSI
JOTIOJIHUTEBHON 00K HepTH (BTOpHYHAst A0OObIYA), MOTOJIHUTENbHAS SHEPTUS MOXKET
ObITh BBEJEHA MyTEM IMOAA4YM Ta3a (HArHETaHWs ra3a) W/WJIK BOAbI (3aKa4MBAHHE BOJbI).
IMocne Heckonbkux JieT pabOThl HA MECTOPOKICHUH HATHETAEMbIe SKHIKOCTH TEKYT
MPEUMYIIEeCTBEHHO BIOJb CJIOEB C BBICOKOW MPOHHMIIAEMOCTHIO, KOTOPBIE 3aCTABISIOT 3TH
KUAKOCTH  0oOXomuTh  He(TeHachleHHble y4dacTku B mwiacte.  CremoBaTeNbHO,
YBEJMYUBAIOIIEECS] KOJMYECTBO BONBI (WM rasza) IOAHUMAETCS BMeCTe C He(ThIO.
YMeHbIasi COOTHOIIEHUE He()TH U BOABI B UTOTe, CTAHOBUTCS HEOKOHOMHYHBIM MPOOJIKATh
MPOLIECC, W MECTOPOXKIEeHHUE MIOJKHO ObITh 3a0pomeHo. B 3Toll cuTyanuum MoskeT
paccMaTpuBaThCsl TPEThsl CTaaus AOOBMH He(TH, TaK Ha3blBaeMasi TPETUYHAsI AOOBIYA WU
noseineHne Hegpreornaun (EOR).

Ha »>TOM TpermyHOM »3Tame HCIMOJBb3YIOTCS TEXHUYECKU-TIEPEIOBbIE METOIBI IS

WU3MEHEHHUs] CBONCTB JIMOO IJIACTOBBIX JKUAKOCTEH, JTUOO XapaKTEPUCTHUK IUIACTOBBIX MOPO.
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B nenom Meronsl MOTyT OBITH pasziesieHbl Ha YEThIPE OCHOBHBIE KATErOPUHU: TEPMHUUYECKHE
METOABI, XUMHUYECKHE METOAbI, CMEUIMBAaHWE WM HAarHeTaHWe pacTBOPHUTENS |
MHUKPOOHOJIOTHYECKHE METOIBI.

MukpoOuonornueckuii  mMeron mnosbimeHus Hepreormaun (MEOR) — 310
MEKIUCLUIUIMHAPHAS 00JIaCTh, BKJIFOUAIOLIAsl, CPEAM MPOYEro, TeOJOTHI0, XHMHUIO,
MUKPOOHOJIOTHIO, MEXaHUKy JKHIKOCTEH, TEXHOJOrMIO J00bMM  He(TernpoayKTOB,
TEXHOJIOTUI0 MOJETUPOBAHUS HKCIUTYaTAL[UOHHBIX YCJIOBHH W XMMHYECKYIO TEXHOJIOTHIO.
Muxkpobuonorndeckne — mpouecchl, —nporekatomme npu  MEOR,  moryr  ObiTh
KJIACCU(PUIIUPOBAHBI B COOTBETCTBUU C MPOOJIeMON NoObMM He(TH HAa MECTOPONKICHHH:
OYHCTKA CTBOJIA CKBAXXHHBI, KOTOpas yHajseT Tpsi3b U APYroi OOJOMOUHBIA MaTepual,
OJNIOKMPYIOLINI KaHAJbI, 1O KOTOPBIM Te4eT He(Th, CTUMYJSIIHUA CKBAKUHBI, KOTOpPAs
yIy4dmiaeT TNpUTOK HepTH u3 o0NacTH ApeHa’ka B CTBOJ CKBAKHHBI, U ITOBBIIICHHE
3aKauMBaHUs BOJBL, KOTOPOE YBEJINYHMBAET MHUKPOOHOJOTMYECKYI0 AaKTUBHOCTb IyTEM
BBE/ICHUS BBIOPAHHBIX MUKPOOPTaHU3MOB, & HHOTIA M TUTATENbHBIX BEIECTB.

Taxum obpazom, MEOR ucnons3yer MUKpOOPTaHU3MbI H/MIIM UX METAOOJIHUTHI AJIS
NOBBIIIEHHS U3BJIEYEHUSI OCTaTOUHONW HeTH. B maHHOM cnocoOe muraTenpHbIe BEIECTBA U
noaxopsAue OakTepuH, KOTOpble NPENNOUTUTEIbHO PacTyT B YCJIOBUSAX aHA3POOHOro
IUIACTa, BBOASATCS B IJIACT. MUKPOOHBIE MOOOUYHBIE MPOAYKTHI XKU3HEAESATEIbHOCTH, KOTOPbIE
MOTYT BKJIOYAaTh OWOJIOrMYECKHE IOBEPXHOCTHO-aKTHBHbIe BemectBa (Omo-IIAB),
OuonoMMMepbl, KUCIOTBI, PACTBOPUTENH, I'a3bl U (PEPMEHTHI, U3MEHSIOT CBOWCTBA HEPTH U
oOMeH Mexny He(ThIO, BOJOM M MOPUCTOM CPENOi, TEM CaMbIM YBEJIMYMBAs MOIBHIKHOCTD H,
CJIeIOBATENbHO, N00BIYY HE(PTHU.

MUKpOOpPraHU3MbI TAaKXKe MOTYT OBITH TOJIE3HBI MPU OOCITYKUBAHIH 00OPYAOBaHUS U
KOHCTPYKLIMH, UCIIOJIb3YEeMBIX IpH N00bIUe, TIepenade u TpancnopTuposke Hedru. OnHoM 13
HanOoJjiee pPACIpPOCTPAHEHHBIX MNpPOOJeM, MPUBOAAIIMX K Pa3pyLISHHIO KOHCTPYKLUHU |
He3((PEeKTUBHOCTH TMPOW3BOJCTBA, SIBJSIETCS 00pa3oBaHHE OTJOXKEHWH BHYTPH U BOKPYT
CTBOJIA CKB&XXKHHBI, HACOCHO-KOMIIPECCOPHBIX TpyD, TOABOAHBIX TPYyOOMPOBOIOB,
pe3epByapoB, CenapaTopoB U APYTUX KOMIOHEHTOB HH(PPACTPYKTYPhI 100U HeTH U rasza.

besonacHoe u 3¢ dexTuBHOE MPOU3BOACTBO YIIIEBOAOPOAHBIX KOMITO3UIIUI 3aBUCHT
OT MPaBWIBHOTO (PYHKLIMOHUPOBAHHS YCTAHOBOK IO MPOM3BOACTBY YIiieBO#OponoB. OmHON
u3 Hauboyiee PacHpPOCTPAHEHHBIX MPOOJEM, MPUBOMALINX K Pa3pyIICHHIO KOHCTPYKLUH H

Hed3(p(PEeKTUBHOCTH TNPOU3BOJCTBA, SIBJISIETCS 0O0pa3OBaHHE OTJOXKEHWH BHYTPH U BOKPYT
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CTBOJIA CKBAXXKHMHBI, HACOCHO-KOMIIPECCOPHBIX TpyO, MOABOAHBIX TPyOONPOBOAOB,
pe3epByapoB, CENapaTopoB U APYTUX KOMIOHEHTOB HH(PPACTPYKTYphl 100BIUM HE(PTH U rasza.

Oti npobieMHbIe OTJIOKEHUS O0pasyrloTCs, HANpUMep, W3 BBICOKOMOJIEKYJISIPHBIX
KOMITOHEHTOB JKUAKOCTeH He(TeNnponyKTOB, Npekne Bcero mnapauHoB u ac(aibTEeHOB.
[Totepst pacTBOPUMOCTH B ChIpOHl HedTH OOBIMHO MPUBOIUT K OCAKICHUIO MapauHOB U
acanereHoB W 00pa3oBaHUIO OTIOXKeHHH. OHU MOTYT CMEIIMBAThCS C MHHEPAJTbHBIMU
KOMIIOHEHTaMH U 00pa3oBbiBaTh OTJOXKeHHA. (OOpasoBaHHE OTIOKEHUH U JAPYTHX
OTJIOXKEHUH MOXKET BO3HUKHYTb, HAIPUMEpP, M3-32 W3MEHEHWH IaBJICHUs, COCTaBa W/MIN
TEMIEePaTypPbl CbIPOH HEPTH.

Cucremarnueckast 00pabOTKa WIH yJaleHne OTIOKEHHH UMeeT pellaroliee 3HaUeHIe
IUT TIOANEPIKAHUS OJDKHBIM 00pa3oM (YHKLIHMOHHPYIOIIUX YCTAHOBOK IO TMPOHM3BOACTBY
yriesogoponos. Kax Tonbko Ha moBepxHOCTH 0Opasyercs Jaske TOHKHH cI0i mapa(rHOBBIX
mn achanbTeHOBBIX OTIOXKEHHH, CKOPOCTh AAJbHEHINEr0 HAKOIJIEHUS! PE3KO BO3PACTAET.
Kpome Toro, co BpemeHeM mpobisiemsl ¢ nmapa@uHOM U achasbTeHOM CTAHOBATCS BCe Ooiee
pacripoctpaHeHHbIMH. Kpome Toro, noObua HepTH yMEHbIIAETCs IO Mepe MaaAeHUs
IUIACTOBOTO JIaBJIEHWs, YTO, B CBOKIO OdYepenb, CHIDKAET CKOPOCTh MOTOKa. llneHku u
XUMHUYECKHE BEIECTBA CO BPEMEHEM HAKAIUIMBAIOTCS B TIOPAX CIIAHIIA, YMEHbLIAs! IBUKEHNE
yIJIEBOAOPOAOB B CTBOJIE CKBAXKHHBI. DTO MOKET MPUBECTH K M3MEHEHUIO TEeMIIepaTypPHBIX
T'PAAUEHTOB U, CIEIOBATENBHO, OOMbIIEMY HAKOIIJIEHHIO TSKETIBIX YIIIEBOAOPOIOB.

ITo Mepe yBenuueHUs TOJILIMHBI OTJIOKEHHUH B  IPOU3BOJACTBEHHBIX U
pacrpeneNuTeNIbHbIX KOHCTPYKIHMAX B PE3yJIbTaTe MPOUCXOOUT TMOCTENIEHHOE CHUKEHUE
no0pran. B KOHCTpykumsix Tpyd W oOcagku TpyO OTJIOXKEHHsS HAYMHAKOT YMEHBIIATh
BHYTPEHHUH AuaMeTp TpyOONpOBOJAa W OTPaHUYHMBAIOT CBOOOAHBIN NMOTOK HedTH W rasa.
Kornma 3To mpoucxonuT, BHYTPEHHSSI MIEPOXOBATOCTh KOHCTPYKLUMH TAKXKe YBEITHMYHBAETCS,
YTO TOBBIIIAET AABJICHHE HACOCA, HEOOXOANMOe JUTs NepeMelneHus Hedrenponykra. Ecnm ux
He 00paboTaTh, OTJIOXKEHUSI MOTYT B MTOTe MPUBECTH K MOJHOH 3akynopke. Kpome Toro, B
3aBHCHMOCTH OT MECTOIIOJIOJKEHUS OCATKOB, TEXHUYECKOE 00CITyKUBaHUE W/WIIA aBaPHHHBINA
PEMOHT MOTYT CTaTh YPE3BbIYAHO JOPOTHMH.

CoBpemeHHbIe CIIOCOOBI yIANEHUS] OTJIOXKEHUH OTHOCATCS K YETBIPEM OCHOBHBIM
KaTEropusiM: MEXaHMIECKOEe, XUMHUYECKOE, MUKPOOHOJIOTHYECKOE I TEPMUIECKOE yIaJIeHUE.
MexaHudeckoe yaajgeHue OObIMHO BKJIIOYAeT HCIOJNb30BAaHHE CKPEOKOB WM PE3LOB AN
¢usnueckoro ynaneHus oriaoxeHui. Hampumep, B pesepByapax, rae Npou3oLuIo OCaXKICHHUE,

OOKOBBIE CTOPOHBI pe3epByapa JOJKHBI ObITh BBIPE3aHBI, a 3aTeM JJISl YAAJICHUS OTIOKEHHN
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UCTIONB3YeTCs yCUine, HanpuMmep, KyBanga. s TpybonpoBogoB vacTo Tpedyercs mosHas
3aMeHa TpyO, €CiM OTJIOXKEHUS CTAHOBSTCS CIHUIIKOM TOJICTBIMH JJIi PYYHOTO WU
MEXAHUUECKOTO yJaJICHHUSL.

XUMHUECKOe YJaJieHHue BKJIIOUAET MCIOJb30BaHue pacteopurenein wiu I1AB,
KOTOpbIE MOTYT pPAacCTBOPSATh OTJOXKEHUS WM NPENMATCTBOBATh HMX KPHUCTAIM3ALMU |
oOpazoBanuioo. I[IpuMepsl IMHUPOKO HCIMOJB3YEMbIX PACTBOPHUTENICH BKIIHOYAOT TOJYON H
KCWJION. XOTS 3TH XHMHUYECKHE PACTBOPUTENIM TIOMOTAIOT TPENOTBPATHTb OCAKICHUE
napapuHOB U ac(HarbTEHOB, OHU HE MOTYT NPEAOTBPATUTH BbIAIEHUE OCATKOB.

Kpome Toro, ompeneneHHble MTaMMbl OaKTepUil MOTYT OBITH HCIIOJIB30BAHbBI IS
PA3JNOKEHUs] CAMHUX OTJIOXKEHUH M MOTYT NMPOHM3BOAWTH MpuponHble O0uo-ITAB, xotopeie
nenaroT 570. OQHAKO HapsLy ¢ STUMH METOJAMH TINATEJbHOE YIAJEeHHE OTJIOKEHUIH 4acTo
Tpedyer nobaBieHHs] HEKOTOPOTO TUMA TepMuuecKol oOpaborku. Tepmudeckoe yaaneHue,
HampuMep, € TOMOIIBI0 Mapa WK ropsiuell He(ThIO, TOJIE3HO Uil PACIUIABJICHUS W
PacTBOPEHUs OTIIOKEHHUH U, KaK OTMEUYEHO, JUISA AOMOJHEHNS APYTUX CIOCOOOB yIAIEeHHUS.

IIpucyrcTBue  OONBIIOTO  KOJIMYECTBA  BBICOKOMOJIEKYNISIPHBIX ~ OPraHUYECKUX
COEAMHEHUI B caMOM ChIpON He(TH TaKKe MOXKET CIIOCOOCTBOBATh TPYAHOCTSM IIPU JOOBIYE
U TPAHCIIOPTUPOBKE HEPTH. DTO CBSI3AHO C BIUSHHEM, HAIIPUMep, COAEPKaHuUs ac(asbTeHOB
Ha Bsi3kocTh HepTu. Uem Oonbiue comeprkaHue acanbreHoB, napa@uHOB U CMOJI B HePTH,
TEM BbIIIE BI3KOCTh M IUIOTHOCTh Maciia HedTu. Bs3KOCTb sIBISieTCS KPUTHYECKUM
PEOJIOTHYECKUM CBOHCTBOM JKHIKOCTEH B HE(TSHOM IUIACT€ U MOXET CHJIbHO BIIHMATH Ha
CHOCOOHOCTD JKMIKOCTH MEPEeMEeIIaThCsl M3 IUIacTa U uepe3 cuctemsl no0buu. Tspkenas u
CBepXTsiKeNast He(pTh, TYIPOH W/ HIH ac(hajibT UMEIOT BBICOKYIO BSI3KOCTb U, CJIEIOBATEIBHO,
OYEeHb OOPEMEHHUTEIBHBI PU JOOBIYE U TPAHCTIOPTUPOBKE.

CopoK MPOLIEHTOB MUPOBBIX 3aMacOB HE(PTU COCTABISAIOT TSKENAst U CBEPXTSIKENAst
He(Th, HA KOTOPYIO mpuxomurcs 3,6-5,2 Tpmwumona Oappeneit Hedptu. Takum oOpazowm,
U3BJICYCHNE 3THUX BBICOKOBSI3KHX YIJIEBOIOPOAOB MOXKET HMETh OOJIbIIOE SKOHOMHYECKOE
3HaueHune. Tem He MeHee, OonblIas 4YacTh TSDKENOW M CBEpXTshKeNoW HehTH He
BOCCTAHABJINBAETCA OOBIMHBIMU criocobamu. Hampumep, mms npoxauku Hedptu ¢ Oonee
BBICOKOH BSI3KOCTBIO 10 TpyOompoBogaM 10 HedrenepepadaTbBalOIUX 3aBONOB U
nepepadaThIBAIOIINX YCTAHOBOK TPeOyeTcsl 3HAaUNTENIbHOE KOJIMUeCcTBO 3Heprun. Kpome toro,
BSI3KOCTb BJIMSIET HA CKOPOCTh, C KOTOPOH MOXKHO NepeKadnBaTh ChIpyl0 HedTh, a Oonee
Bsi3kasg He(PTb CHOCOOCTBYeT CHIDKEHMIO OOINeH NpPOU3BOIUTENBPHOCTH HE(PTIHOro

MECTOPOXKISHUS.
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buorneHKky MOTyT Tak)ke HAaKaIUIMBATHCS B PA3JIMUHBIX KOHCTPYKLUAX U MEXaHU3MaX
nepepabOTKH, BKJIIOYAasl CIAHIEBYKO OOIIMBKY, CKB&)KWUHBL, TpPyObl U pe3epByaphl.
«buonnenkay BKIIOYAaET CIIOM OMOMACCHI, COCTOSIIHE W3 KOMIIAKTHO CIPYNITHPOBAHHBIX
MHUKPOOPTaHU3MOB, OKPY>KEHHBIX BHEKJIETOUYHONW MaTpulledl MOJMMEPHbIX BEIIECTB.
BuorieHKH MPUINMAKOT K MOBEPXHOCTSIM MHOTUX MCKYCCTBEHHBIX MEXaHU3MOB, TAKUX Kak
TpyOBl U  TPyOONMpOBOABI, M MOTYT CYIIECTBEHHO HapyllaTh WX HaJJexkaliee
¢yHkumnonuposanue. Kpome Toro, MHOrme OWOIUIEHKH, NPHUCYTCTBYIOIIHME B HE(TSHBIX
BBILIKAX WJIM HA HUX, COAEPKAT CyJb(aTpenyupyomue 0akTepun, KOTOpble TeHEPUPYIOT
CHJIBHOJEHCTBYIOIME MOOOYHBbIE XHMHUYECKHE MPOAYKThI, Hampumep ceposopopon. I'a3
CEepOBOAOPOA BpeneH Ayl OypoBBIX pabOYMX, KOTOpBIE MOTYT €ro BIOXHYTb. Kpome Toro,
CEpOBOZOPOA MOJKET BBI3BATH KOPPO3HMIO PA3IMYHBIX MEXAaHH3MOB B He(pTenoObIBarOILeit
KOHCTpyKLuHu. Kpome Toro, cepoBoaopoa MOKET BBI3BIBATH 3aKHCAHUE HE(TH MPH XPAHEHUH
WM TpaHcnopTupoBke. Kucnas HeTh UMeeT BBICOKOE COAEPIKAHUE CEPbI, YTO YBEINIHBAET
3aTparbl A MPOU3BOAWTENEH M MOTpeduTenell n3-3a YBEIMUYEHHs BPEMEHH U PECypCOB,
HEOOXOMMBIX Ui epepadoTKN HePTH.

Hakormnenrne oprannyeckux OTJIOKeHHWH B He(TH M Ha HedTenepepadaThIBarOIIEM
000pyIOBaHUU MOXKET UMETh yCyryoustomuii a¢pdext. Ecnu 5Tu opraHudeckue CoenHEeHHs
He OyIyT yJAajJeHbl, ONepaTopbl MOTYT CTOJKHYTbCS C TOHI)KEHHEM BBIXOAA IPOAYKTA,
HeTpaBWIbHBIM (DYHKIIMOHHPOBAHUEM HACOCOB, 3aKYMOPKOH HACOCHO-KOMITPECCOPHBIX TPYO
U TpyOOIPOBOAOB, a TaKXKe€ BO3MOKHOCTBIO MOJHOW TOTEPU OTAAYM He(TH CKBaKMHOM.
CroumMocTb, 0e30macHOCTh MpH MepepadoTKe, YCTOHYMBOCTb MpPHU KPYMHOMACIITAOHOM
no0bplde ¥ TOBPEKACHUE IUIACTOB JOJDKHBI YUUTBHIBATHCS MpPU  pa3padoTke CrocoOoB
yIAJeHUs 3THX OTJOXKEHMH Uil O00eCHeueHUs] JOJTOCPOYHON 3(P(HEKTUBHOCTH HOOBMH
yIIIEBOAOPOAOB.

U3z-3a BaxxHOCTH Oe3omacHON U 3¢ (eKTUBHON N00BYM HEPTH U Tra3a U TPYIHOCTEH,
BBI3BAHHBIX OPTaHUYECKHMH COEAMHEHUSIMH, OTJIOXEHUSMH U OHOIJICHKaMU NpU A00BIYe U
TPAHCTIOPTHPOBKE HE(PTH M ras3a, CYLIECTBYET IOCTOSIHHAS MOTPEOHOCTh B YIIYULIEHHBIX
crioco0ax MpeAOTBPALEHUST TPUCYTCTBHS W/ UM yIAJICHUS TaKUX 3arps3HSAIOIINX BEIIECTB Ha

YCTaHOBKaX MO NpOU3BOACTBY YITICBOOOPOOOB.

CYIIHOCTDb U30BPETEHHA
B 3asBrneHHOM HM300peTeHMH NPEASIOKEHbl MHKPOOPTaHM3MBI, a TaKKe MOOOYHbIE

NPOAYKTBI UX KU3HENEATENbHOCTH, Takue kak 0no-IIAB w/unu gepmentsl. B 3asBneHHOM
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N300pETEHNH TAaKXKe MPENIIOKEHbI CIIOCOOBI HMCIOJIb30BAHUS 3TUX MHUKPOOPTaHU3MOB U
NOOOYHBIX MTPOAYKTOB UX JKU3HEAEATENbHOCTU. IIpenmyInecTBeHHO MPOAYKTHI U CIIOCOOBI Ha
OCHOBE MHUKPOOPTaHU3MOB, COTJIACHO HACTOSIIEMY H300PETeHUIO, SIBJISIOTCS SKOJIOTHUECKH
YHUCTBIMH, SKCIUTyaTallHOHHO-APYKECTBEHHBIMU 1 SKOHOMHYECKH (P (PEeKTUBHBIMHU.

B opHOM BapuaHTe OCYINECTBJCHUS HAcTosimee HW300peTeHHe OTHOCHTCS K
NPOAYKTaM Ha OCHOBE MHKPOOPTaHM3MOB, a TAKXKe€ K WX MPUMEHEHHIO IS YJIy4IIEHHsI
SKCIUTYaTALMOHHBIX XaPAKTEPUCTUK HEPTSIHONH CKBAKUHBI NMPH YAAJIEHHH 3arpsi3HSIOIINX
KOMIIO3UIIMH, TakuX Kak OWOIUIeHKa, OTJIOKeHus, mapaduH w/wim achanbTeH, ¢
obopynoBaHus it 10ObYU HePTH.

B HacrosimeMm M300peTEHUH IOMOJHUTENBHO NMPENJIOKEHbI MaTepHUajbl U CIIOCOOBI
111 OMopeMeualiy y4acTKOB, 3arPsI3HEHHBIX YIJIEBOJOPOIAMH.

B onpeneneHHbIX BapHaHTax OCYIIECTBIIEHHS HACTOSIIETO M300PETEHUS MPENIIOKEH
coco0 moBbimeHust 3(¢GEeKTUBHOCTH A00BMM HePTH MyTeM NpUMeHeHHs K He(TIHON
CKBQXMHE KOMIIO3HMLIMH, COAEp)KaIleld KyJIbTUBUPOBAHHBIA APONIKEBOH MHKPOOPTaHU3M
W/WIM TIPOAYKT €ro >KM3HENEeSTeNbHOCTH. lIpemmyInecTBeHHO Crocod® MO HACTOSIIEMY
n300peTeHnI0 padoTaeT Al OAHOBPEMEHHOI'O CTUMYJIMPOBAaHUS HEPTSHOW CKBAKUHBI MPHU
ynaneHuu napagusa, acaabTeHOB, OTIOKEHUN W/WIM IPYTUX 3arps3HEHUH U3 CKBAKUHBI U
o0opynoBaHus At 1OOBIYN HEPTH.

B onHOM BapuaHTe OCYINECTBJIEHHUS MPEJIOKEHBI CIOCOOBI 00padOTKH, HAmpHMep,
CTBOJIA CKBAKHHBI, HE(PTSHOTO MECTOPOXIEHMs; OOOpYIOBaHUE Uil TPAHCIIOPTHPOBKH,
nepenayn u/uiy nepepaboTku HeTH; W/MIH ydacTKa peMenuanui. B HeKOTOpbIX BapHaHTax
OCYIIECTBIIEHHsI CIIOCOOBI HMCIONB3YIOTCSA Ui yJydlleHuss noObu HedTH, a Takke A
oOcnyxuBaHusl, Hampumep, TpyO, OypoB, pe3epByapoB H JpPYyruxX KOHCTPYKLHUH, U
00OpyaOBaHUs, YYACTBYIOIUX B JOOBIYE, TPAHCTIOPTUPOBKE, XPAHEHUU /WK TiepepaboTKe
HedTH W/mm rasa.

B KOHKpETHBIX BapHaHTaX OCYLIECTBIEHHs HACTOsINee H300peTeHHEe Ipensaraer
s¢dexTuBHBIE CcrOCOOBI ynaneHuss mnapadguHa WU acdaibTeHa C UCHOJb30BAHUEM
MHUKPOOPTaHU3MOB,  MPOAYLHPYIOIUX OHOXMMHYECKHE BELIeCTBA. bBHOXMMHYECKHE
BEIIECTBA, MPONYLIUPYEMbIE MHUKPOOPraHU3MAaMH, MOTYT MpPEACTABISATH COOOH, Hampumep,
ono-ITAB. B nomOMHUTENBHBIX BapHAHTAX OCYINECTBJICHUS KOMIIO3UIMH M CIOCOOBI IO
HACTOSIIEMY M300PETEHUIO MOTYT Pa3KIKaTh TBEPAbIN napapuH W/ acanbTeH, a TaKxkKe
aucnepruposarb napaduH u/uinn acanbTeH, KOTOPBIH BbIMal B ocafok u3 HepTu. bomee

TOro, KOMIIO3UWIIMHN H Cr1ocoObI MOryT OAHOBPEMCHHO IIOBBIIIATH He(l)TeOTI[aLIy mIacToMm,
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HarpuMep, yJydllas IPUTOK HEPTH U3 CKBAKUHBL. JTO MOXET OBITb JOCTUTHYTO JaKe MPHU
n00BIY€e B UCTOIIEHHBIX (MAJIOPEHTA0ENbHBIX ) CKBAXKMHAX C 3aHMKEHHON 100bIUEH.

B npyrux BapmaHTax OCYILNECTBJICHHMS MaTepUasbl U CIOCOOBI MOJKHO HCIIOJIB30BATh
s OMopemMenuanuy, BKI0Yas ONOpeMeIHaLMIO 3arpsi3HEHHBIX YIIIEBOIOPOAAMHU BOJI, MOYB
U IPYTUX YYaCTKOB.

B HEKOTOpBIX BapuaHTaX OCYLIECTBJCHUS B CIOCOOE HCHOJB3YIOTCS LITAMMBI
OpOXoKeH Wwimum moOOYHBIE TPONYKTBI HX JKHU3HENEATENIbHOCTH. B OmHOM BapuaHTe
OCYINECTBIIEHHs] MHKPOOPTAHMU3M, HCIONB3YeMBIH B  CIOCO0aX MO  HACTOSILIEMY
N300peTeHNIo, MpeacTasisier codol aposoku, npoayuupyromue Ono-ITAB. B nactosmem
n300peTeHNH MPEUIOKEH, HATPUMEp, POIYKT HA OCHOBE MHUKPOOPTaHHU3MOB, COIEP KAt
KyJIbTUBUPOBaHHbIH  Starmerella  bombicola ~ ATCC 22214 w/wnmm  TPOIYKTHI
KU3HEIEATENIbHOCTH 3TOr0 MHUKpoopranusMa. Kpome Toro, B HacrosieMm H300peTeHHH
NPEIJIO’KEH TPOAYKT HAa OCHOBE MHKPOOPTAaHHM3MOB, COAEPIKALINHA KyJIbTHUBUPOBAHHBIE
IITAMMBI IPOXOKEH-KIUIEPOB, Takue Kak, Hanpumep, Wickerhamomyces anomalus (Pichia
anomala) npoxcKu W/uiau MOOOYHBIE TMPOAYKTHI HX JKU3HENESITEIbHOCTH. B HEKOTOpBIX
BApPUAHTAX OCYIIECTBIIEHUS IITAMM MHUKPOOPTraHM3Ma MOXHO HCIIOJNb30BaTh B COUYETAHUU C
APYTUMH XMUMHUYECKMMU W/UIM MHUKPOOHONOTHYECKUMH 00pabOoTKaMu, B TOM 4YHCIE C
APYTUMH BUJAMH W/WIIM IITAMMaMU MUKPOOPTaHU3MOB.

B omnpeneneHHBIX  BapuaHTaX  OCYINECTBJIEHHS  KOMIIO3MLIMA HA  OCHOBE
MHKPOOPTaHU3MOB I10 HACTOSIIEMY H300PETEHUIO COAEPIKUT MUKPOOPraHu3Mbl U Ono-ITAB.
buo-ITAB mMoryT ObITh T€MH, KOTOPbIE BBIPA0ATHIBAIOTCS CAMHUMH MHKPOOPTaHU3MAaMHU, WU
6no-ITAB moryT no0aBisiThCsSl B ChIPOM W/HIIN OUYHIIEHHOH (opme. B HEKOTOPBIX BapuaHTax
OCYIIECTBJICHHUs] KOMIIO3ULIUSI JOTMOJHHUTEIBHO CONEPKUT HWOHHYK WM TOJYHOHHYIO
KHUJIKOCTb.

B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS KOMIIO3MLUS JOMOJHHUTEIBHO CONEPIKHT
OITHU WJIM HECKOJIBKO BHJOB NMEKAPCKUX WM NMHUBHBIX IPOXCKer (Saccharomyces cerevisiae),
IPOKKEBBIE SKCTPAKTDI, COJIM W/UIIH PACTBOPUTEIH.

B onpenenenHbIx BapraHTax ocymectBieHus: Ono-ITAB paboTaroT CHHEPreTHUECKH C
pacTBOPUTENSIMH M APYTUMH  METaOONMTaMH, KOTOpPbIE TaKXke MPOXYLHPYIOTCS
MHUKPOOPTaHU3MaMH.

B ompeneneHHBIX BapuaHTaX OCYLIECTBICHHsS KOMIIO3ULUH IO HACTOSIIEMY
N300peTeHNI0 HMEIOT NpeuMyllecTBa Inepes, Hampumep, Toiabko Ouno-IIAB, Omaromaps

UCIOJIb30BAHUIO BCEH KJIETOUHON KyJbTYPhl. DTH NPEUMYLIECTBA MOTYT BKJIIOUATh OJTHO WU
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HECKOJIbKO U3 CIIENYIOIIUX: BBICOKHE KOHIIEHTPALUH MAHHOIPOTENHA KaK YaCTH Hapy KHOM
MOBEPXHOCTH KJIETOYHOH CTEHKHM IpOACKEH;, INMPUCYTCTBHE OeTa-TIIoKaHa B KJIETOYHBIX
CTeHKax Jposoked, Hamumuume Ouo-IIAB B KyjabType, W NpUCYTCTBHE MeTaOOJIUTOB
(HampuMmep, MOJIOUHOH KHCJIOTBL, 3TaHosia, OeTa-riokaHa W T. A.). B ompeneneHHbIX
BaPHUAHTAX OCYLIECTBJICHUS META0OIUTBI CIIYKAT PACTBOPUTEIISIMHL.

B onHOM BapmaHTe OCYINECTBIIEHHsI HACTOSIIEr0 M300pPETeHUs MPEMIOKEH Crocod
NOJIy4EeHUS] MUKPOOHOTO MeTabOJHNTa MyTeM KYJIbTUBUPOBAHMS IITAMMAa MHKPOOPTaHU3MA B
YCIIOBHSX, MOAXOMSALINX Ui pocta W mnpoayuupoBanus IIAB; w oumctku merabosura.
[Tpumeps! MUKPOOHBIX METAOOIUTOB, COTJIACHO HACTOSIIEMY M300PETEHHIO, BKIIIOYAIOT OHO-
ITAB, Guomnonumepsl, pacTBOpUTENH, (PEPMEHTBI, OEJIKH, KUCIIOTHI, ra3bl, TOKCHHBI, CITUPTHI,
BUTAMHHBI,  MHHEPAJIbHBIE  BEIIECTBA, MHUKPOSJEMEHTbI W  aMHHOKUCIOTHL. B
NPEATIOYTUTENIEHOM BapUAHTE OCYIIECTBIEHHSI METaOOIUT mpencTasisieT codoit Ono-ITAB.

IIpoaykTel Ha OCHOBE MHKPOOPIaHHW3MOB IO HACTOSINEMY H300PETEeHHIO MOTYT
HCTIONB30BATECSI B PA3JIMUHBIX YHUKAJIBHBIX YCIOBHAX OJarozmapsi, HarpuMmep, CocoOHOCTH
3¢ (EeKTUBHO NOCTABIIATD. CBEXUN (PepPMEHTALIMOHHBII OyJIbOH C aKTUBHBIMU META0OJINTAMH,
CMeChb KJIETOK, CIOp W/WiIM MULenuss U (pepMEeHTAlMOHHbIH OyJbOH; KOMIIO3ULUIO C
BEreTaTUBHBIMU KJIETKAMH, CTIOPAMHU H/HIIN MHULIEJIMEM, KOMITO3ULIUH C BBICOKOH IIJIOTHOCTBIO
KJIETOK, BKJIFOUAsl BEreTaTHBHbBIE KJIETKH, CIIOPbI W/MJIM MHLEJHH; NMPOAYKTHl HA OCHOBE
MHKpPOOPIaHU3MOB He TPeOyIolne BPEMEHH Ha HX IOJy4eHHE, M HPOAYKTHl HAa OCHOBE

MUKPOOPraHNu3MOB B OTHAJICHHBIE MECTaA.

KPATKOE OITUCAHUE YEPTEXXEU

Ha ®wur. 1A-1b nokasano 100 r achanprenoBoro ocaaka B Star 3+ ¢ 4 r/n SLP B 5 %
HMOHHOM pacTBOpE Mepexa BCTpsixuBaHUEM Ha kadanke. Ha dur. 1A cHM3y mokasaHa Kojda
11t 00pabOTKHU € BUAMMBIM OCaJIKOM B BHJ€ TEMHBIX TBEPIbIX YaCTHL, OCEBIINX Ha AHe. Ha
®ur. 1b noka3aHa Ta ke konda ajst 00padoTku cOOKYy.

Ha ®ur. 2A-2b nokazano 100 r achansrenoBoro ocaaka B Star 3+ c4 /n SLPu 1 %
WOHHBIN pacTBOP Meper BCTPsIXUBaHHEM Ha Kauanke. Ha ®ur. 2A cHU3y nokaszaHa konba aus
00paboTKM ¢ BHIMMBIM OCAJAKOM B BHJIE TEMHBIX TBEPIbIX YACTHI, OCEBIIMX Ha naHe. Ha
®ur. 2b noka3aHa Ta ke kKoda ajist 00padoTku COOKYy.

Ha ®wur. 3A-3b nokazano 100 r achansreHoBoro ocanka B Star 3+ ¢ 4 r/n SLP nepen

BCTpsIXMBaHUEM Ha kauyanke. Ha ®ur. 3A cHU3y rokasaHa kosda it o0paboTKu ¢ BUIUMBIM
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OCAJIKOM B BHJI€ TEMHBIX TBEpPAbIX 4acTUL, oceBlIMX Ha AHe. Ha dwur. 3b nokasana ta xe
kos10a st 00padoTKku COOKY.

Ha ®wur. 4A-4b nokaszana oOpadotka otnenbHo 100 r achanbreHOBOro ocaaka B Star
3+ nmepen BcTpsixuBaHMeM Ha kadanke. Ha ®dur. 4A cHusy nokaszana xojba st o6paboTku ¢
BUJIUMBIM OCaKOM B BHJE TEMHBIX TBEpPIbIX 4YacThl, oceBuMxXx Ha nHe. Ha ®ur. 4b
MoKa3aHa Ta ke Koyiba Jiy1si 00padoTku COOKY.

Ha ®wur. SA-5b noka3ana obpadortka otnensHo 100 r achansreHOBOrO ocanka B Star
3+ mepen BcTpsixuBaHHeM Ha kadaike. Ha ®ur. SA cHu3y nokasaHa konda st o0paboTku ¢
BUJIUMBIM OCaJKOM B BHUJE TEMHBIX TBEpPAbIX 4YacThl, oceBmnx Ha nHe. Ha Pwur. Sb
MOKa3aHa Ta e Koyida Jiyisi 00paboTku cOOKY.

Ha ®ur. 6 mnokazanbl Kaxkgas u3 koid ¢ mpenpinymmx @ur. 1-5 mnepen
BCTPSIXMUBAHHUEM Ha Kaydalike.

Ha ®wur. 7 nokaszanbl kaxnas u3 kojd ¢ mpenpinymux Pur. 1-5 mocne 5 vacos
BCTPSIXUBAHUS Ha Kaydalike.

Ha ®ur. 8A-8b 1moka3aHO TMOBBIIIEHHWE KadecTBa HEPTIHOTO KOKCa C
UCTIONb30BAaHUEM 3asiBIeHHOro n3obperenus. Ha dur. 8A mokazaH KOHTeHHEp C TBEPABIM
He(TAHBIM KOKCOM, TPeOYIOLINI NCIIONBb30BAHUS MOJIOTKA AJIs OTHeNneHus kyckoB. Ha ®wr.
8b mnokaszaH He(TAHON KOKC, Pa3KWKEHHBIH IOCIe HECKONbKHX 4YacoB 00paboTKu 1O
3asIBJIEHHOMY U300pETEHHIO.

Ha ®wr. 9 nokasaHa OJok-cxema, IpeACTaBIAOIAs NpUMEpP NPUMEHEHHS
3asIBJIEHHOTO M300peTeHHs B THIIMYHOM mporecce Hedrenepepadborku. Ctamuu ONOK-CXeMbI
MOTOKA, pACIOJIO)KEHHBbIE BBbIIE U CIpaBa OT MYHKTHPHBIX JIMHUH, TPEACTaBISIOT
CyLIEeCTBYIOIIUE Tpouecchl nepepadoTku. Ctanun OJ0K-CXeMbl TIOTOKA, PACIIONOKEHHBIE MO
NYHKTUPHBIMU JIMHUSIMH, TIOKA3bIBAIOT, KAK HACTOSIIEe H300PETEHHE MOKET ObITh BKJIFOUEHO
B IIPUMEPHI MPOLIECCOB HeTenepepaboTKH.

Ha ®ur. 10A-10b nokaszaHbl pe3ynbTaTbl UCCIENOBaHUS TSDKEIONW HEOUYHMINEHHOM
HedTu TepmorpaBuMmerpuydeckuM aHanu3oMm (®ur. 10A) u ysenmudyenuss bTE (®ur. 10B6)
nocye 00paboTKH 3asBICHHBIM H300PETEHUEM.

Ha ®wur. 11 nokazaHo yBenuueHue nokasatenss APl u cHueHue BSI3KOCTH MOCTE
NPUMEHEHHUs 3asBJICHHON 00padoTKH K TpeM pasHbIM THnaM Hedru npu 80 °F.

Ha ®wur. 12 nokaszanbl pe3yJbTaThl JHCIIEPTUPOBaHUS NTapaduHa ¥ CTUMYJIHPYIOIIEH

00pabOTKU CKBaXKUHBI B Topr30oHTaANbHON ckBaskuHe (Crimwimu Conp, [leHcribBanus).
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Ha ®wur. 13 noka3aHbl pe3ybTaThl JUCMIEPIrUPOBAaHUS NMapaduHa U CTUMYJIHPYIOLIEH
00paboTku CKBaXXUHBI B BepTuKaiabHOI ckBakuHe (Tpemneno Jonomur, Oraiio).

Ha ®wur. 14 nokasaHbl NpeuMyIIECTBA HACTOsIIEro uzoOpereHuss B Ooprde ¢
OTJIOKEHHMSMH TapaduHa MO CPABHEHUIO C METONAMHM Ha OCHOBE ropsdell BOIBI, ropsder
HedTH U pacTBOpUTeNel. B 4acTHOCTH, TPaIULIMOHHBIE METOIbI MOTYT BPEMEHHO YAAJISTh
napapuHOBBIA BOCK, HO MX HEOOXOIMMO HYacTO MOBTOPSTh. Kpome TOro, TpaauIMOHHBIE
NpOMBbIBKa ropsiueii HegThto M 00paboTKa Tropsiyeid BOAOH MOTYT MOBPEAUTH ILIACTHI
BIaBJINBAs MapaMH B TUIACT, & PACTBOPHUTEH MOTYT OBITh UPE3BbIYAHO TOKCUYHBIMU.

Ha ®wur. 15 nokasanbl TBepablid acanbTeH (ClIeBa) U TUCTIEPTUPOBAHHBINA TBEPABII
ac(arpTeH ¢ HCIONB30BAaHUEM 3asBJICHHOTO H300peTeHus (CripaBa).

Ha ®wur. 16 mnokaszaHo oOopynoBaHue, 3arps3HEHHOE NapaduHOM, IO U TOCHe
00paboTKH 3asIBJICHHBIM H300PETEHUEM.

Ha ®wur. 17 noka3aHO yBenu4deHHE NOOBIMH B CKBKHWHE A0 M Tmocyie oOpadoTKH
3asIBJIEHHBIM H300pETEeHHEM.

Ha ®ur. 18 mnoka3aHo BiusiHHE 3asBJIEHHOH OOpaOOTKM Ha MPOAAHHYIO HEPTH
(Gappenp), ypOBEHb JKUIKOCTH B pe3epByape (Oappenb/CyTKH) W peryHpOBaHUE MPOINANKH
raza (Teic. KyO. ¢pyTOB/CyTKH X 3) 10 ¥ mocie 00padOTKN BEPTUKAIBbHON CKBaXUHBI (Crimuim
Conp, IlencunbBanus). J[Be CIUIOIIHBIE TEMHbIE BEPTUKAIbHBIC JIMHUU BBIIEISIOT TOUKH, B
KOTOPBIX TPOBOAMIACH 00paboTKa CKBaKWUHBI. YPOBEHb NOOBMM HepTH 10 00paboTKH
cocrasun 0,6 Gappeneli B CyTKH, a ypoBeHb n10ObdH HepTH mocie oOpadoTku coctaBui 2,3
Oapperst B CyTKH, ¢ 00muM yBenuueHueM Ha 280 %.

Ha ®wur. 19 mnoka3aHo BIUSHHE 3asBJIEHHOH OOpaOOTKM Ha TNPOAAHHYIO HE(PTh
(Gappenb), kanmuOpoBKY pe3epByapa (Oappesnb/cyTku) u mpomaxy rasa (TeiC. KyO.
¢dbyToB/cyTkn) nmo u mocie oOpadoTku BeprukanbHON ckBaxkuHbl (HuneBwsi Cawnp,
[encunbBanusi). JIBe CIUIOLIHBIE TEMHbIE BEpPTHKAJbHbIE JIMHHUM BBIACISIOT TOYKH, B
KOTOPBIX MPOBOIMIACH 00pabOTKa CKBAYKUHBI

Ha ®wur. 20 mnokasaHel NpuMepbl 4YepeNOBaHHUs PEXKUMOB IUCIEPrUPOBAHMS
napapuHa U 00padOTKH IJIs1 CTUMYJISILUN CKBAYKUHBI B TUIACTAX, UMEIOIIUX TEMIIEPATYpy 10
90 °C, pH 2,0, 15 ML, 15 % nmopucroctu u 10 15 % coneHoctn.

Ha ®wur. 21 nokasaH quana3oH reojJOru4ecKiux CTPOCHUM, MTyOWH, MPOHUIIAEMOCTEH
U TeMIlepaTyp, I/ie HacTosIee n300peTeHne ObLIO YCIeIHbIM 111 00padoTku mapaduHa u

acanbTeHa.
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ITOAPOBHOE OITMCAHHUE M30BPETEHN A

B HacrosimeM u300peTeHMH TPENJIOXKEHbI IIOJNE3HbIE NPOAYKTBI HA OCHOBE
MHKPOOPTaHU3MOB, KOTOPBIE COAEPKAT MHKPOOPTaHU3MBbl W/HMIM MOOOYHbIE MPOMYKTHI HMX
KU3HENEATENbHOCTH. [I0OOOYHBIMH TMPOAYKTAMH HX JKH3HEIESTEbHOCTH MOTYT OBITb,
Hanpumep, Ouo-ITAB, pacTBopuTenu u/unu GpepmeHThl. B 3asBIeHHOM M300pETEHUU TaKXKe
NPEIJIOKEHbl  CIOCOObI  HWCMOJNB30BAHUS  YKA3aHHBIX  TNPONYKTOB  HAa  OCHOBE
MHUKPOOPTaHu3MOB. [IpernMyIecTBEHHO MPOAYKTHI H CIIOCOOBI HA OCHOBE MHUKPOOPTaHHU3MOB
0 HACTOALIEMY H300PETEHUIO CO3AAI0T MUKPOOHYIO 3KOCHCTEMY, B KOTOPOH OOJIBIIMHCTBO,
€CIi He BCE, XMMUYECKHE BEIIEeCTBA 3aMEHSIIOTCI MUKpPOOHBIMH obOpaborkamu. Takum
o0pa3oM, Hacrosimee H300peTeHHE SIBISIETCS SKOJOTMYECKH YHCTBIM, 3KCIUTYyaTallHOHHO-
OPY’KECTBEHHbBIM M S3KOHOMHUYECKH 3((EKTUBHBIM 10 CpPAaBHEHHIO C TPAAMLIUOHHBIMHU
MeTonamMu 00paboTKH JJIst OOPBOBI C OTIIOKEHUSIMU.

B 3asBieHHOM W300peTEHUH MPENJIOKEeHbl KOMIO3MLUH M CIIOCOOBI  yAalleHHs
napapuHa w/uiau acambTeHa € HCIOJIB30BAHMEM MHKPOOPTAHU3MOB, MPOAYLUPYIOIINX
OGN EENE BEILECTBA. buoxumuyeckue BEIIIECTBA, IPOAYLUPYEMBIE
MHUKPOOPTaHU3MaMH, MOTYT MPENCTaBIsITh cOO0M, Hanpumep, Ouo-IIAB. B nononHuTe15HBIX
BAPUAHTAX OCYINECTBJIEHUS KOMIO3MLUU MU CIOCOOBI MO HACTOSIIEMY M300PETEHUI0 MOTYT
paszkwkarh TBepAbli mapadpuH M achanbTeH, a TakXKe IUCIepPrupoBaTh mapadpuH U
ac(hanbTeH, KOTOPBIH BBINAJT B OCAIOK U3 HE(PTH.

B opHOM BapuaHTe OCYIIECTBJCHUS HAcTosimee UW300peTeHHe OTHOCHTCS K
NPOAYKTaM Ha OCHOBE MHKPOOPTaHU3MOB, a TaKKe K HMX MPUMEHEHUWIO JUIS YJy4IICeHUs
SKCIUTyaTALMOHHBIX XaPAKTEPUCTUK HEPTSIHONH CKBAKUHBI MPH YAAJICHHUH 3arpsi3HSIOLINX
KOMITO3UIMH, TaKUX KaK OWOIUIEHKA, OTJOXeHMs, nmapapuH w/mim acdanbTeH, ¢ OypOBBIX
YYaCTKOB M O0OPYAOBAHUS sl TOOBIYH HE(PTH.

B npyrux BapMaHTax OCYINECTBJICHHS MAaTepHajbl M CIIOCOOBI MO HACTOSIIEMY
N300pETEHNI0 MOJKHO HCIIONIb30BaTh Ui OHMOpeMennaluy, BKIIOYas OHOpeMeTuaryio
3arpsi3HEHHBIX YTIIEBOAOPOAAMHU BOJI, TIOYB U APYTHX YYaCTKOB.

B onpeneneHHbIX BapHaHTax OCYIIECTBJIEHHS HACTOSIIETO M300pETEHUs MPENJIOKEH
coco0 mosbimeHust 3((GEeKTUBHOCTH A00BMM HePTH NMyTeM NpUMEHeHHs K He(TIHON
CKBXMHE KOMITO3UIMY, COIEpKalled PO KeBOW MHKPOOPTaHM3M W/WIM TIPOAYKT €ro

KHU3HECACATCIIbHOCTH. HeO6$I321TeJ'IbHO, crioco0 MOKET JOINOJIHUTCJIBHO BKJIFOYAaTb
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no0aBieHHE THUTATENbHBIX BELIECTB, KOTOpPbIE SBJSIFOTCA IOJE3HBIMH Ui pOCTa
MHUKPOOPTaHU3MOB, TaKMX Kak, HallpuMep, a30T, HUTpaT, Gochop, MarHui, yriepoa u/mium
3JIEKTPOHOAKLENTOPHbIE conu. IIpenMyecTBeHHO, cnocod Mo HACTOALIEMY H300pETeHHUIO
paboTtaer Ui OJHOBPEMEHHOTO CTHMYJIMPOBAHMSA HE(PTSHONW CKBAKUHBI NPU YAAJICHHU
napauHa, acGanbTEeHOB, OTJIOXKEHUH W/WIN JAPYTHX 3arps3HEHUN W3 CKBAXKHHBI M W3
o0opynoBaHus 1Jist AOOBIYH HEPTH.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS CHOCOOBI  WCIOJNB3YIOTCS IS
CTHMYJIUPOBaHHUS HE(PTSIHBIX CKBAKUH W/WIM WX YIYYIICHUS, YCWICHUS W/WUJIH
OHOBPEMEHHOTO OOCIy)KMBaHUs, Hampumep, TpyO, OypoB, pe3epByapoB U IpPYTUX
KOHCTPYKUMH U 0OOpyIOBaHMS, YYACTBYIOLIUX B A0OBIYE, TPAHCIOPTHPOBKE, XPAHEHUHU
w/umu nepepaborke HedTH w/wiam raza. Hacrosiimee wn3o0peTeHHe Tak:ke MOXKET ObITh
UCTIONB30BAHO ISl OOCIY)KMBAaHUS W/WJIM CTHMYJISILUM TOPH3OHTAJIBHBIX, BEPTHUKAJIBHBIX
w/vn  QPaKUMOHUPYIOIMKUX CKBAKHWH, HCTOLICHHBIX (MM MaJOpPeHTAOENbHBIX) CKBAKHH,
OTBOJIHBIX JINHUH U JIJIs1 OYUCTKHU THUIL PE3EPBYAPOB IS XPAHECHUS.

B  ompeneneHHBIX  BapuaHTAaX  OCYIIECTBIEHUS  KOMIIO3MLHUS HAa  OCHOBE
MHUKPOOPTaHHU3MOB IO HACTOSIIEMY H300PETEHUIO CONEPIKUT MUKPOOpPraHu3Mbl 1 6uo-ITAB.
buo-ITAB mMoryT ObITh T€MH, KOTOpBIE BBIPA0ATHIBAIOTCA CAMUMH MHUKPOOPTaHU3MaMH, WU
6no-ITAB moryT no6aBnsiTbCs B ChIPOH W/ MM ounIeHHOH popme. B HEKOTOPBIX BapraHTax
OCYILIECTBJIEHHUs] KOMIIO3ULIUS JOMOJHUTENBHO COMAEPKUT HOHHYK WJIH TOJYHOHHYIO
KHUJIKOCTb.

B onpeneneHHbIx BapraHTax ocyuectBieHus: Ouo-ITAB paboTaroT CHHEPreTHUECKH C
APYTUMH METaOOJUTAMHU, KOTOPBIE TAKKE MPONYLIHPYIOTCSI MUKPOOPTAaHH3MaMHU.

B onpeneneHHbIX BapHaHTax OCYIIECTBJIEHHS HACTOSIIETO W300pETEHUs MPENJIOKEeH
cnoco0 moBbimeHust 3¢dekTuBHOCTH A00BMM HEPTH MyTeM NpUMEHEHHs K HeTIHOH
CKBRXMHE KOMITO3UIIMU, CONEpKaIled IPOXKeBOW MHKPOOPTaHH3M W/WIM TPOAYKT €ro
KU3HENEATENbHOCTH. KOMMO3MLMS MOXKET IOMOJHUTENbHO BKIKOYATh MNEKApCKHUe W/HIN
MUBHBIE IPOACKH, JPOXKKEBBIE SKCTPAKTHI, COJH, pacTBopuTenu u ouo-ITAB.

B nomonHUTENBHBIX BapUaHTAX OCYLIECTBICHHS NMPENJIONKEH COoco0 OMOXMMHUYECKH
NOBBIIIEHHON He(TEeOTaauu, B KOTOPOM Ha CKBAKHMHY HAHOCAT KOMITO3UIUIO, CONEPIKAIIYIO
OJHO WIM HECKONbKO W3 CleAyrmux BemecTts: Ouo-IIAB, rugpokcun aMMoOHUS,

aMMOHHEBYIO COJIb U CHHPTOBOW pacTBOpHUTEIb. B HaHHOM crocobe KOMITO3UIUSI He



13

COIEPKUT MUKPOOPTaHU3M U, TAKUM 00pa3oM, OCOOCHHO MOJIe3Ha AJISl YIYUYIISHHs JOObIUU
He(TH U3 UCTOIEHHON CKBa)KUHBI.

HeoOs13aTenpHO,  cmocoObl  MOTYT — JOMOJHHUTENBbHO  BKIIOYaTh  JOOaBIIEHUE
IUTATENbHBIX BELIECTB, KOTOPBIE SIBJIAIOTCS MOJE3HBIMU JIJIs1 pOCTAa MUKPOOPTaHU3MOB, TaKHX
KaK, HampuMmep, a3oT, HUTpar, ¢Gochop, MarHui, yriepoa W/WIHU 3JIEKTPOHOAKIETITOPHBIE
COJIH.

Komno3uuuu u crnocoObl Mo HACTOSIIEMY U300PETEHHIO MOTYT ObITh MCIOJIb30BAHBI
i ynaneHuss napapuHa w/mnm - acdanpTeHa (HampuUMep, W3 CTEP)KHEH, HaCOCHO-
KOMIIPECCOPHBIX TPyO, OOCAaIHBIX KOJIOHH, pPe3epPBYapoB, TPYyOONPOBOAOB, MOIBOIHBIX
TpyOONPOBOIOB U T.A.) U 3MYJIbTHPOBAHUS; PEAOTBPALICHNUST KOPPO3UU 000PYIOBaHUS AJIS
NOOBIMU/TPAHCTIOPTUPOBKH/TIepepadoTKN HePTENMPONYKTOB, CHIKEHUsS] KOHLIeHTpanuu H,S B
CKBOKMHAX W JOOBITOW ChIpOH He(TH, OYUCTKH HEPTENPOMBICIOBBIX TpPyOOMPOBOAOB,
pe3epByapoB, MOABOAHBIX TPYOOIIPOBOJOB, PE3EPBYAPOB Il XPAHEHHUS] U CTBOJIOB CKBAJKUH,
yHaJeHUs] OTJIOKEHUN, OypOBOH Ipsi3u W/WIM OWOIJICHKH, MPEenoTBpALIeHHs] 0Opa30oBaHHS
OTJIO’KEeHUH, OypOBOH Ips3u W/uim OUOTUICHKH, AUCIIEPTHPOBAHMS OCAXIEHHOro napaduHa
u/unm acanbTeHa; ¥ CHIDKEHUS! BI3KOCTH TSKEJIOH ChIpoi HedTu.

IIpeumyiieCTBEHHO 3asBJI€HHbIE O0pPaOOTKH pPAaIKMKEHUS U JUCTIEPTUPOBAHUS
napapuHa u acdaiabTeHa MOT'YT OCBOOOIUTBH 3aCTPSBLIME WU IUIABAIOIIHUE CTEPXKHH, YTO
NO3BOJIIET HEPaOOTAIOLUINM CKBa)KMHAM BO300HOBUTH HOpMasibHYIO paboty. Kpome Toro,
3asBJICHHBbIE CIIOCOOBI OOpPaOOTKM MOTYT OTKpPbIBATH 3a0MThIE KaHAJBI, YTO IO3BOJISAET
ynyqmuTh 100brdy HedTu. Bonee Toro, 3asBieHHbIe CrocoObl 00padoTku TpedyroT Oosee
HU3KOM 4YacTOTBI TNPUMEHEHHUs 10 CpPAaBHEHHIO C ToOpsyeidl HepThiO, BOAOH MK
pactBoputensivu. Ha ®UI. 14 mnoka3aHO CpaBHEHHE 3asBJIEHHOrO H300peTeHus: C
TPAIUIIMOHHBIMU CIIOCOOAMU.

B ongHOM BapmaHTe OCYIIECTBJICHHS KOMIIO3HMLMS IO HACTOSIIEMY H300pETEHHIO
MoxkeT 3(deKTHBHO paszkukaTh TBepAbId mapaduH npu, Hanpumep, ot 25 no 60 °C. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS 3asBICHHOE H300pETeHHS TaKkkKe MOKET 3(hHeKTUBHO
pa3xmwkarh acambTeHbl, OUTYMBI U CMOJBI B OOJiee LIEHHbIE U IOJIE3HbIE KOMITOHEHTHI,
TaKkMe KaK JUCTHJUIATHI /UM (ppakuuu razoiuns, 0e3 pasioKeHus CbIpoi He()TH Ha MeETaH
WIN APYTHE Ta3bl. DTO MOXET OBITh TOCTUTHYTO, HANPUMEP, HA MPOTSHKEHUN HOYM (WK 3a
12 uwacoB mnu MeHbine). Hanpumep, acdanbTeHbl M CMOJBI MOTYT OBITH INpPEBpAIEHb! B

JIETKOBOCIUIAMEHSIOINYIOCST PACTBOPUMYIO (OpMy, HMEIOIIYI0 TNPEUMYINECTBO IEpen HuX
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MEHee JIeTKOBOCIIJIAMEHSIOLINMCA COCTOSSHUEM TBEpAOro BemecTBa. [IpenMyInecTBEHHO
3asBJICHHbIE KOMIIO3MLIUU W CIOCOObI nedcTBytor 0Oe3 ywenudeHuss TAN (oOmero
KHCJIOTHOTO YHCJIa) HePTH.

IIpuMmeHeHHe TNPOAYKTOB HAa OCHOBE MHKPOOPIaHHM3MOB IO  HACTOSIIEMY
n300peTEeHNI0 MOKET OBbITh BBIMOJIHEHO BO BpeMs onepauuii OypeHus: (Hampumep, BO BpeMsi
OypeHus, pU CIyCKe WU NMOAbEME OYpHIIBHOW KOJIOHBI B/M3 CKBaXKUHBI, TPU TMPOKAYKE
OypoBoro pactBopa, mpu 00CaKMBAHWU KOJIOHBI, TIPU Pa3MEIIEHUH XBOCTOBHKA OOCaTHOMN
KOJIOHBI, W/WJIM MPU LEMEHTUPOBAHUH U T. 1) U B Ka4eCTBE MPOM3BOJACTBEHHOW 00pabOTKH.
[IpenMy1eCTBEHHO MPOAYKTHl Ha OCHOBE MHKPOOPTAaHHU3MOB He OOpa3yrOT OHOIJICHKH B
HedTera3oqo0bpIBAIONINX TUIACTaX U 000PYIOBAHUH.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS B CIOCOOE HCHOJB3YIOTCS LITAMMBI
OpoXoKed Wumum 1moOOYHBIE TPOAYKTBI WX JKHU3HENEATENIbHOCTH. B OgHOM BapuaHTe
OCYIIECTBIIEHHs] MHUKPOOPTaHM3M, HCIOJNB3YeMBIi B  crocobaXx IO  HACTOALIEMY
n300peTEeHNIO, MpeNCTaBIsAeT coOOH AposxokH, mpoayuupyoomue 6uo-ITAB. B Hacrosmem
n300peTeHNH MPEUIOKEH, HAIIPUMEp, IPOIYKT HA OCHOBE MHUKPOOPTaHU3MOB, COJEP KAl
KyJIbTUBUPOBaHHbIH  Starmerella  bombicola ~ ATCC 22214 w/mnmum  TpPOXYKTHI
KU3HENEATENIbHOCTH 3TOro MHUKpoopranuzMa. Kpome Toro, B Hacrosiem H300peTeHun
NPEAJIO’)KEH TPOAYKT HAa OCHOBE MUKPOOPTaHM3MOB, COAEpIKALIMH KyJIbTHBUPOBAHHBIE
IITAMMBbI APOACKEH-KWILIEPOB, TaKue Kak, Harnpumep, Wickerhamomyces anomalus npoxoxu
W/1H OOOYHBIE TIPOAYKTHI MX JKU3HEAESTEIbHOCTH.

B omHOM BapHaHTe OCYIIECTBJICHHUS HACTOSIIEE H300PETEHHE OTHOCUTCS K MPOAYKTY
npoxckeBol pepmeHTau, 0003HAYEHHOMY Kak «Star 3», KOTOPBI MOXKHO HCIIOJIb30BaTh
I Pa3KIKEHHUsT OCAKIEHHBIX M OTBEPXKIEHHBIX OTXOAOB BUAe acajbTeHa W CMOJL
Vkazanueii Star 3 ObUT MOJY4YEeH MyTeM KYJbTUBHPOBAHHS IPOXIKEH, MPOAYLHPYIOLINX
copopomunun, Starmerella bombicola ATCC 22214. ®epmeHTanlMOHHBIN OyapOH mocne 4
nHel kynpTuBupoBaHus mpu 30 °C comepkan CyCIEH3WIO APOXKKEBBIX KIETOK U 4 1/1
cooponunuaa.

B omHOM BapHaHTe OCYIIECTBJICHHUS HACTOSIIEE M300PETEHHE OTHOCUTCS K MPOAYKTY
IpOACKEBOH (pepMeHTaluu, 0003HAUEHHOMY Kak «Star 3+», KOTOPBIH MOXKHO HCIIOJIb30BATh
I Pa3KIKEHUsT OCAKACHHBIX U OTBEP)KACHHBIX OTXOAOB BUAe acdaibTeHa M CMOJL
Vkazanueiii Star 3+ Obl1 MOMy4eH IyTeM KyJbTUBUPOBAHMUSA JAPONCOKEH-KUIUIEPOB,

npoxnyuupyromux codoponunun, Wickerhamomyces anomalus (Pichia anomala) B cpepe,
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comep Kaliell HeoOXOAWMBbIE MCTOYHHKHU YIJIepOAa, a30Ta, MHUHEPAJbHBIX BEINECTB U,
HeoOs13aTeNIbHO, aHTUMHUKPOOHBIX BEIECTB JUJIS MpeNoTBpalieHus pocra 6akrepuil. Kynbrypa
MOXeT OBITh BBIpallleHA C IONOJHUTEIbHBIM HCTOYHMKOM YIJIEpOAa, B YaCTHOCTH, C
HACBILIEHHOH ra3oM HedTblo. PepMeHTanMOHHBIH OyiboH monydanu nocie 48-72 yacos
kynbtuBupoBanus npu 25-30 °C u pH ot npumepno 5,0 no mpumepso 5,5. Tak nomyuanu
npoaykt Star 3+.

B onHOM BapuaHTe OCYLIECTBICHUS HACTOSLIETO M300PETEeHUs MPEUIOKEH Crocod
NOBBIIEHHsT 3PPEKTUBHOCTH A0ObIMU HE(PTH MyTeM NPUMEHEHHs] K He(TSHOW CKBaKUHE
KOMITO3UIIMH, COAEpIKaIleld IpOMCKEBOM MHUKpOoOpraHusM Starmerella w/umm TpoORyKT ero
KU3HEIEATENIbHOCTU. B OnpeneneHHbIX BapUaHTaX OCYIIECTBJIEHUS] KOMITO3ULIUS COINEPIKHUT
Star 3.

B omHOM BapmaHTe OCYIIECTBIIEHHsI HACTOSIIET0 H300PETEHUs MPEMIOKEH CIocod
NOBBIIEHUsT 3PPEKTUBHOCTH AOObMU HE(PTH IMyTeM NPUMEHEHHs K He(TSHOW CKBaKUHE
KOMITO3UIIMH, COAEpKalled Kak MHKPOOPTaHH3M IpOXCKU-KIIIepsl (Hanpuwmep, Pichia
anomala) W/unm TPOAYKT MX JKU3HEAESTENbHOCTH. B ompeneneHHbIX NPeArnoYTUTENbHBIX
BapUAHTaX OCYLIECTBJIEHUs KOMIIO3ULHS COnepskuT Star 3+.

B ongHOM BapuaHTe OCYyLIECTBIEHHMs KOMOMHALIMM HAa OCHOBE MHKPOOPTaHM3MOB B
COOTBETCTBHM C HACTOSALIMM  H300pETEHHEM TOJYy4YalOT IIOCPEACTBOM  IPOLIECCOB
KYJbTUBUPOBAHUS, BapbUPYIOLIMXCS OT MAJOMACHITA0HBIX A0 KPYHMHOMAcCIITaOHBIX.
IIpomecc  KyJbTUBHUPOBAHUSI MOXKET IPEACTaBIATb COOOH, Hampumep, ITyOMHHOE
KyJIbTUBHPOBAHKE, MTOBEPXHOCTHOE KyJIbTHUBUpPOBaHUE, TBepaodasHyro dpepmenTamuio (SSF)

W/WIM UX KOMOUHALIUKO.

Bri0panHbie onpenesieHust

Hcnonp3yeMblil B JAHHOM JJOKYMEHTE TEPMUH «3arpsi3HAOLIEe BEIIECTBO» OTHOCUTCS
K JIIOOOMY BEINECTBY, KOTOPOE€ BBI3BIBAET 3arps3HEHHE WJIM CHIDKEHHE YHCTOTHI APYTOro
BEIIECTBA MJIM OOBEKTA. 3arps3HSAIOIINE BEIECTBA MOTYT OBITh YKHBBIMH I HEKUBBIMH U
MOTYT OBbITh HEOPTAHUYECKUMH M OPTaHUYECKIMH BEIECTBAMH MJIH OTJIOKeHHsIMUA. Kpome
TOT0, 3arPsI3HSOLINE BELIECTBA MOTYT BKJIFOUATh YTIIEBOAOPOABI, TAKHE KaK HEPTETIPOAYKTHL,
OUTYMHUHO3HBIE TIECKH WM acQasbTeHbl, XKUPbI, Macna U cMaszouHele Matepuansl (FOG),
TaKMe KakK KyJMHApHbIE JXMPBl M CaJo; JHUMHIBL, BOCKM, TaKHe Kak Napa(uH, CMOJBbI,

OMOIUIeHKH, WM JI0Oble NPyrue BEIIeCTBA, OTHOCSINHUECS, HAlpuUMep, K Tpsi3d, TMbUIH,
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OCXKACHUSIM (BKJIFOYAsi OCAalOK CyJbduaa xeyesza), OypoBOi Ipsi3u, TPsi3H, IIJIAKaM, Caxe,
OCQKICHUSIM, HAJIETY, OTJIOKEHHSIM HJIH OCTaTKH, HO HE OIPAHUYNBAIOTCS HMU.

Hcnonb3yeMblii B JaHHOM JOKYMEHTE TEPMUH «OYUCTKAa», MHCIONb3yEeMbIl B
KOHTEKCTE 3arps3HEeHHss WM OHOJOrM4ecKoro obOpacTaHus, O3HA4YaeT YAAJeHWe WIH
yMEHbIIEHUE KOJMYECTBA 3arpsi3HEHHI ¢ MOBEPXHOCTU WITH eIMHUI] 000opynoBaHus. O4rcTka
MOKET BKJIFOYAThb OYHINEHHE, yraajeHue OWOJIOrHYecKoro oOpacTaHus, yoajeHue
3arpsi3HEHHH, BBIUUINEHUS WM yOaJeHHe 3aCOpPOB M MOXKET OBbITh JOCTHUTHYTa JIFOOBIMH
crioco0amu, BKIFOYAsi pacIUiaBjeHHe, AHCIEPTUPOBAHUE, SMYJbTHPOBAHHE, PAaCTBOPEHHE,
cockaOJMBaHue, pa3jioKeHHe, NPOOECTPYHHYI0 OYMCTKY, BbIMAYMBAHHE WIH paclLIerlIeHHe
3arpsI3HSIOINETO BEIECTBA, HO HE OrpaHH4YMBasch UMH. OUHCTKAa MOMKET IOMOJHUTEBHO
BKJIIOYAaTh OOpbOY C OTJIOKEHUSIMH, WHTMOMPOBAHME WM MPEAOTBPALICHUE AaJbHEHIIEro
3arpsi3HEHMs HITH OHOJIOTHYECKOro 00pacTaHusl.

Hcnonb3yemblii B JaHHOM JOKYMEHTE TEPMHH «KOMIIO3ULMS Ha OCHOBE
MHKpPOOPTaHHU3MOBY» O3HA4aeT KOMIIO3HULIMIO, KOTOpash CONEPXKUT KOMIIOHEHTBI, KOTOpPbIE
ObUTM TIONy4EeHbl B pE3yJIbTaTe JKU3HEACSTEIbHOCTH MHKPOOPTraHM3MOB WM JAPYTHX
KJIETOYHBbIX KyJbTyp. Takum o0pa3oMm, KOMIIO3UIMS HAa OCHOBE MHKPOOPTaHU3MOB MOJKET
comepkaTb CaMH MHUKPOOPTaHM3Mbl W/MJIM TMOOOYHbIE MPOAYKTHI JKU3HENESTEIbHOCTH
MHKPOOPTaHU3MOB. MHKpPOOPraHU3Mbl MOTYT HaXOIUTbCS B BEr€TATUBHOM COCTOSHHHM, B
dopme crop, B ¢opme muuenus, B JrOOOH npyroit Gopme mpomaryia WIM UX CMECH.
Mukpoopranu3Msl MOTyT ObITh B (hOpMe IUIAHKTOHA WM B (popMe OMOIUIEHKH, W B BHIE
cmecu oOoux. ITOOOYHBIMEM TMPOAYKTAMH KU3HENEATENBHOCTU MOTYT OBITh, HAIpUMeEp,
MeTa0OJIUThI, KOMIIOHEHTHI KJIETOYHONH MEMOpPaHBI, SKCIIPECCHPOBAHHBIC OEITKU W/WITH IpyTrre
KJIETOYHbIE KOMIIOHEHThl. MHUKPOOPTaHHU3Mbl MOTYT OBITh LIEJIBIMH HJIM JH3HMPOBAaHHbIMU. B
NPENNOYTUTENPHBIX BapUAHTaX OCYLIECTBJIEHHS MHKPOObI TMPHCYTCTBYIOT BMECTE€ C
OyJIbOHOM, B KOTOPOM OHH OBbLTH BBIPALIEHBI, B KOMIIO3ULIMH HA OCHOBE MHUKPOOPTaHH3MOB.
MuKpoOpraHu3Mbl MOTyT IPUCYTCTBOBATh, HAIIPUMEDP, B KOHLIEHTpAaLUUU 1 X 10°, 1x10°, 1 x

10° 1 x 107, 1 x 10%, 1 x 10°, 1 x 10", wm 1 x 10" wu Gonee mpomarysn Ha MUTTHIAT

2
KoMro3unuu. Mcrnonb3yeMblii B TaHHOM JTIOKYMEHTE TePMHH MpOraryjia O3HadaeT JoOYIo
94aCcTh MUKPOOPIaHMU3Ma, U3 KOTOPOW MOXKET Pa3BUBATHCS HOBBIA W/MIIM 3PENbIi OPraHHU3M,
BKJIFOYasi KJIETKH, CIIOPBI, MULIEJINI, IOYKU U CEMEHA, HO HE OTPAaHUYNBAsICh UMHU.

B 3asBrneHHOM I/1306peTeHI/II/I AOMOJIHUTECJIBHO TMPCAJIOKECHbI KIIPOAYKTbI Ha OCHOBEC

MHUKPOOPTaHHU3MOB», KOTOpBbIE MPEACTABISIOT COOOM MPOAYKTHI, KOTOPBIE JIOJKHBI
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NPUMEHATbCA Ha MPAKTHUKE JJIs JTOCTIDKEHUs ‘kejlaemMoro pesynbraTta. IIponykT Ha ocHOBe
MHUKPOOPTaHHU3MOB MOXKET TIPEACTaBIATH COOOH MPOCTO KOMIIO3UIMIO Ha OCHOBE
MUKPOOPTraHU3MOB, IIOJYYEHHYIO B IIpPOLECCe KYJbTUBUPOBAHMS MHMKPOOPTaHU3MOB.
ANbTEPHATUBHO, NPOAYKT HAa  OCHOBE  MHKPOOPTaHHU3MOB  MOXET  COAepKaTb
JOTIOJTHUTEJIbHbIE HHTPEIUEHThI, KOTOpPbIe ObLIM NOOABIEHbI. YKa3aHHbIC TOMOJHUTENbHBIE
UHTPEIUEHTbl MOTYT BKJIIOYaTh, HAmpuMep, CTaOuiIM3atopbl, Oydepbl, MOAXOASIINe
HOCHUTEIIH, TaKue KaK BOJA, PACTBOPBI COJIEH WM JIOOOH APyrod MOAXOASLINI HOCHUTED,
no0aBJIEHHbIE MUTATEJIbHBIE BELIECTBA U MOANEPIKKH NajbHEHIIEH >KU3HEAEATEIbHOCTH
MHUKPOOPTraHU3MOB, YCUJIUTENU POCTa, HE SIBJISAIOIINECS MUTATENbHBIMU BEIIECTBAMU, TAKHe
KaK TOPMOHBI pAaCT€HUH, W/WJIM are’Tbl, KOTOpble OOJEerdarT  OTCIIEKHBAHNE
MHUKPOOPTaHU3MOB W/WJIM KOMITO3UIIUU B Cpelie, B KOTOPOil OHM mpUMeEHSIOTCs. [IponykT Ha
OCHOBE€ MUKpPOOPTaHU3MOB MOXKET TaKXe COJAEpKaTb CMeCH KOMIIO3ULIUMH Ha OCHOBE
MHUKpPOOpraHu3MoB. IIpoaykT Ha OCHOBE MHKPOOPraHU3MOB MOKET TaKKe€ COJEp>KaTb OIUH
WJIM HECKOJBKO KOMIIOHEHTOB KOMIIO3MIIMM Ha OCHOBE MHKPOOPTAHHU3MOB, KOTOpBIE ObLIH
oOpaboranbl KakuM-uO0 o00pa3oM, TakuM Kak (QuiabTpanus, LEeHTPpUyrupoBaHUE,
JU3UPOBAHNUE, CYIIKA, OYMCTKA U TOMY ITOOOHOE, HO HE OTPaHUYHMBAsICh M.

Hcnonb3yeMblil B JTaHHOM JOKYMEHTE TEPMUH «U30JIMPOBAHHAS) WU OUUIIEHHAS
MOJIEKYJIa HYKJIEMHOBOM KHUCIJIOTBI, TOJMHYKJIEOTH, MOJUNENTH, OeOK U OpraHuYecKoe
COEJMHEHHE, TAaKOe KaK Majas MOJIEKyJa, MO CYLIECTBY, HE COACPKUT APYTHMX COCAUHEHU,
TaKMX KakK KJIETOYHBIH MaTepuan, ¢ KOTOPbIM OHa CBSI3aHa B TNPUPOAHOM COCTOSIHUU.
Hcnonb3yeMblil B JAHHOM JOKYMEHTE TEPMUH «M30JIMPOBAHHBIID MO OTHOLIEHUIO K LITAMMY
O3Ha4aeT, 4YTO IITaMM YJajleH U3 Cpedpl, B KOTOPOH OH CYLIECTByeT B INPUPOAHOM
coctosiHuu. Takum 00pa3oM, BBIAEIEHHBIN IITAMM MOXET CYIIECTBOBAThH B BHJIE, HATIPUMED,
OHMOIOrnYeCcKH YHCTOH KYJbTYPhl WIH B BHIE CIIOp (MUK Ipyrux Gpopm mramMma) B COYETaHUN
C CEeJIbCKOXO35IICTBEHHBIM HOCUTEIIEM.

B onpeneneHHbIX BapuaHTax OCYILECTBJIEHUs] OUMILEHHbIE COSIUHEHHS] COCTABISIOT,
no MeHblieil mepe, 60 mac. % mpencTaBisArOLIEro HHTepec coeauHeHus. [IpeanoyrurensHo
mperapar COCTaBJIsIeT, M0 MEHbIIelH Mepe, 75 Mac. %, Oojee IPeAnOYTUTENIHFHO, 0 MEHBIIEeH
mepe, 90 mac. % u Hambonee MPEONOYTHTENLHO, MO MeHbIIeH wmepe, 99 mac. %
NPECTaBISIIOIIEr0 HHTEpeC coefnHeHns. Hanpumep, ouMilieHHOe COeAMHEHNE MTPECTaBIIsIET
co0oi1 coenuHeHne, KOTOPOe COCTaBJIsIeT o MeHblei Mepe 90 mac. %, 91 mac. %, 92 mac.

%, 93 mac. %, 94 mac. %, 95 mac. %, 98 mac. %, 99 mac. % umu 100 mac. % skegaeMoro
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coenrHeHus 1o macce. Uncrora usmepsieTcst JFOObIM MOAXOASIINM CTaHAAPTHBIM METOIIOM,
HampuMep  KOJIOHOYHOH  Xpomatorpadueil, TOHKOCIOHHONW  Xpomartorpadueil  wiu
BBICOKO3()(eKTUBHOM  xuakocTHON  xpomatorpadueit (BOXX). OummenHerii  wim
BbIJI€JICHHBIN NIOJIMHYKJIEOTU]L (pnOoHyKIEMHOBAS KHUCJIOTa (PHK) WIH
ne3okcupubdonykienHoast kuciora (JIHK)) He comepskUT reHOB MJIH TIOCIEN0BATEIbHOCTEH,
KOTOpble (DJIAHKUPYIOT €ro B CBOEM €CTECTBEHHOM COCTOSIHMM. OUUWINEeHHBIH WIN
BbIJICJICHHBIN MOJIUMENTHA HE COAEPKUT APYTUX MOJIEKYJ WM aMUHOKHUCIIOT, KOTOpbIE €ro
(bITAHKHPYIOT B CBOEM €CTECTBEHHOM COCTOSIHUH.

IIpencraBneHHple B JaHHOM JOKYMEHTE JHANa3OHbl CUUTAIOTCS  YCIOBHBIM
o003HaueHHeM Il BCEX 3HAUSHHH B YKa3aHHOM ananazoHe. Hampumep, mon Anana3oHoM OT
1 mo 20 noHuMaroT Jr000E 3HAYEHNE, KOMOWHAIMIO 3HAUYEHUH MM TIOAIMANIa30H U3 TPYIIIIbI,
Bryrovarouteit 1, 2,3, 4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 u 20, a Takxe Bce
IIPOMEXYTOUHbIE AECATHYHbIE 3HAUEHUS MEXIY BbIIIEYIIOMSHYTBIMU LENbIMH UUCIAMY,
Takue Kkak, Hampumep, 1,1, 1,2, 1,3, 14, 1,5 1,6, 1,7, 1,8 u 1,9. Uro xkacaercs
MOJNAMNAa30HOB, CIELUAJIbHO NPEAYCMOTPEHbl «OXBAau€HHbIE IOAJUANA30HBI», KOTOpBIE
HAXOIATCSl B TIpenenax JroOOH KOHEYHOH TO4YKM nauanasoHa. Hampumep, oxBaueHHBIN
MOAAMAIAa30H NpuMepHoro auanasoHa ot 1 o 50 moxer conepsxkarte ot 1 g0 10, ot 1 go 20,
ot 1 10 30 u ot 1 1o 40 B ogoM HanpasnaeHuu, Wik ot 50 1o 40, ot 50 no 30, ot 50 1o 20 u
ot 50 go 10 B apyrom HampasJIeHHH.

Hcnonb3yeMblii B JaHHOM  JOKYMEHT€ TEPMUH  «YMEHBLIAET»  O3HA4aeT
OTPULIATENIbHOE U3MEHEHHE, COCTaBJIsirolee, o MeHbieit mepe, 1 %, 5 %, 10 %, 25 %, 50
%, 75 % i 100 %.

Hcnonp3yeMblii B JaHHOM JOKYMEHTE€ TEPMUH «peQepeHTHBII» O3Ha4daer
CTaHJapPTHOE WU KOHTPOJIbHOE YCIIOBUE.

Hcnonp3yeMblli B JaHHOM JOKYMEHTE TEPMHUH «COJIEYCTOMYMUBBINY» M0 OTHOLIEHUIO K
MHUKPOOPTaHU3MY O3HA4aeT, YTO MHKPOOPTaHU3M CHOCOOEH pPacTH NpPH KOHLEHTPAaLHUU
xjopuna Hatpus 15 % wunm Oonmee. B KOHKpETHOM BapHWaHTe OCYLIECTBICHHUS
«COJIEYCTOMYMBBIINY OTHOCUTCS K criocoOHocTu pactu mipu 150 1/n NaCl wnu 6ornee.

Tepmur «MerabonuT» OTHOCHTCA K JEOOOMY BEINECTBY, MPOAYLHPYEMOMY B
metabomm3me (TO ecTb TOOOYHOMY TPONYKTY JKU3HEAESTEbHOCTH) WU BELIECTBY,
HEOOXOIMMOMY /ISl YYacTUsl B OIpeNeleHHOM MerabonudeckoM mpouecce. Merabomut

MOKET NpPEACTABJISATH coboit OpPTaHHUYECKOE COCAUHCHUEC, KOTOPOEC HABJISCTCA HNCXOOHBIM
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BEIECTBOM (HAIpUMeEp, TIJIOK03a), MPOMEKYTOUHBIM COEIMHEHHEM (HampuMep, aueTHil-
KoA) wunmum koHeYHbIM NPOAYKTOM (Hampumep, H-OyTaHon) wmerabonmsma. IIpumepsr
MeTabONIMTOB BKJIIOYAIOT (PEPMEHTBI, TOKCHHBI, KHCJIOTBI, PACTBOPHUTENH, Ta3bl, CIHUPTHI,
OeJKY, BUTAMHUHBI, MUHEPAJIbHBIE BEIIECTBA, MUKPOSJIEMEHTbI, aMUHOKHUCIIOTBI, TOJUMEPHI U
ITAB, HO He OrpaHUUYNBAIOTCS UMU.

Ucnonb3yembiii B gaHHOM pnokyMeHTe TepMuH «IIAB» o3HauaeT coenuHeHHe,
KOTOPOE CHIKAET MOBEPXHOCTHOE HATSKEHHE (WM MeK(pasHOE HATSHKEHUE) MEXIY JBYMsI
KUAKOCTAMU WJIM MEXIYy JKHUAKOCTBIO U TBepAbIM BemiecTBoM. ITAB neiicTByroT kak
IETePreHThl, CMA4YUBAIOIIME  AareHTbl, OSMYJIbraTopbl,  IMEHOOOpasoBaTean  W/WIN
nucriepratopsl. TepmuH «Ouo-IIAB» mnpexncraBisier co0Oi  MOBEPXHOCTHO-aKTUBHOE
BEILLECTBO, NPOAYLUPYEMOE KUBOU KJIETKOM.

Hcnonp3yeMblii B TaHHOM IOKYMEHTE TEPMHUHBI «TsDKeNash HEQTb» WIH «TsDKENble
YIJIEBOJOPOABDY O3HAYAKT BA3KHE YIVIEBOAOPOAHBIE XKUAKOCTU. Tsikenble yriaeBOAOPOAbI
MOTYT BKJIFOYAaTh BBICOKOBSI3KHE YIJIEBOIOPOIAHBIC YKUIKOCTH, TAaKMe KaK TsDKenas He(dTb,
cBepxTspkenass HeTh, TyApoH w/uiam Ourym. Tspkenas W CBepXTspKeNnass HEPTh SIBISTFOTCS
BBICOKOBSI3KUMHU C IUJIOTHOCTBIO, OJNM3KOM WM Aake TNPEBBIIIAIOIEH TIUIOTHOCTh BOJBL
Tspxenble yraeBOAOPOAbI MOTYT COAEP:KAaTb OT YMEPEHHBIX [0 BBICOKHMX KOJMYECTB
napapuHOB, CMOJ U ac(albTEeHOB, a TAK)KE MEHbIINE KOHLEHTPALUU CEpbl, KUCIOpPOJa U
azoTa. Tspkenble yraeBonopOoAbl MOTYT TaKXKe BKJIFOUATh APOMATUYECKHE YII€BOJOPOAbI UIH
ApyTHE YIJIE€BOAOPOAbI C KOJBLEBBIM KOMILIEKCOM. JIONONHUTENbHBIE 3JEMEHTHI TaKXkKe
MOTYT IPHUCYTCTBOBATH B TSKENBIX YIVIEBOJOPOJAX B CJIENOBBIX KOJIMYECTBaxX. Tsikenble
yIIAeBOAOPOABl MOTYT OBbITh KJaccuuimpoBanbl mo twiotHoctd 1o APL  Tsokenbie
yrIeBOAOPOABl OOBIMHO HMEIT IUIOTHOCTH 1o APl Hmke npumepno 20 °. Hampumep,
TsDKenast HeTh, Kak MpaBHIIO, UMeeT yaenbHblll Bec o APl mpumepno 10-20 °, Torma xak
cBepxTspKenas HeTh, KaKk MpaBWIIO, UMeeT yhenbHblid Bec mo API Himke mpumepno 12 °.
Bsi3kOCTh  TSDKENBIX  YIJIEBOAOPONOB OOBIMHO Bbime mpuMepHo 200 cIl B mmacToBbIX
YCIIOBHSIX, & BSI3KOCTb CBEPXTsDKENON HepTH 00bdHO coctasisier nmpumepHo 10000 cIl wmun

Ooree.

KyabTHBHpOBaHHE MUKPOOPraHH3MOB B COOTBETCTBHH € 3asiBJeHHBbIM H300peTeHHeM
B 3asgBneHHOM  M300pETEHHWH  TPEMJIOKEHBI  CHOCOOBI  KYJIBTUBHUPOBAHHS

MHUKPOOPTaHU3MOB U NMPOAYLHPOBAHUS MUKPOOHBIX METaOOIUTOB W/WIM APYTUX MOOOYHBIX
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NPOAYKTOB  JKM3HENESTENbHOCTH  MUKPOOPraHu3MoB.  CHCTeMBl  KyJbTHMBUPOBAHUS
MHUKPOOPTaHU3MOB OOBIYHO MCIOJB3YIOT INIyOMHHOE KYyJbTHUBHPOBAHUE KYJBTYP, TEM He
MEHee, TIIOBEPXHOCTHbIE KYJbTYpbl M THOPUAHBIE CHCTEMbl TakKXe MOTYT OBITh
UCNONb30BaHbl.  Mcnonb3yemblli B JIaHHOM JOKYMEHTE TEPMHUH «KYJBTUBHPOBAHUE)
OTHOCUTCSl K BBIPAIUBAHHUIO KJIETOK B KOHTPOJUPYEMbIX YyCIOBHsAX. KyJbTUBHpOBaHUE
MOJKET OBITh a9POOHBIM WJIH aHA3POOHBIM.

B opHOM BapuaHTe OCYIIECTBJIICHHS B HACTOSIIIEM H300pPETEHUH TPEIIOKEHBI
MaTepuajgbl M CHocoObl I TMPOU3BOACTBA OHOMACCHI (HAMpPUMEP, >KU3HECIIOCOOHOTO
KJIETOYHOTO MaTepHajia), BHEKJIETOUYHbIX METaOONNTOB (HampuMep, HeOOIBbIINX MOJEKYI H
BBIZICJICHHBIX OEJIKOB), OCTATOYHBIX IUTATENbHBIX BEIIECTB W/WIH BHYTPHUKJIETOUHBIX
KOMITOHEHTOB (Hampumep, GepMEHTOB U APYTHX OEIKOB).

B omHOM BapmaHTe OCYIIECTBIIEHHsI HACTOSIIET0 H300PETEHUs MPEMIOKEH CIocod
MOJIy4E€HHUST MEKPOOHOTO METa0OIUTa MyTeM KYJbTHBHPOBAHUS IITAMMA MUKPOOPTaHU3Ma 110
HACTOSIIEMY HM300PETEHHIO B YCIOBHSX, MOAXOMSAIIUX M POCTa M TPOAYLIUPOBAHUS
yKa3aHHOTO MeTaboynTa; U OYUCTKH MeTabonuTta. B KOHKpETHOM BapHaHTEe OCYINECTBIICHUS
MeTabouT npencrasisier codoit ouo-I11AB.

EMKOCTh 111 BbIpAIIMBaHUS MHKPOOPTaHU3MOB, HCIOJb3YEMBIH B COOTBETCTBUU C
HACTOSIIUM H300peTeHHeM, MOXKET MpPEACTaBIATh cO00H 000N (epMeHTEp WM PeakTop
1N KyJIbTUBUPOBAHHUS JJIsi MPOMBIIUIEHHOTO UCHONb30BaHUs. B onHOM BapuaHTte
OCYLIECTBJICHHS] €MKOCTb MOJKET UMEeTh (DYHKIHOHAJIBbHbIE SJIEMEHTbI YIPABJICHHsI/ JaTINKH
WIA MOXeT ObITh CBsi3aHa ¢ (PYHKIHOHAJIBHBIMU 3JIEMEHTAMH YIPABJICHUS/AaTYMKAMU TSI
U3MEPEHUs] BAXKHBIX (PAKTOPOB B MPOLIECCe KYJbTUBUPOBAHMA, Takux Kak pH, kucmopon,
JaBJIEHHE, TEMIIepaTypa, MOILIHOCTh Ha Bajy MEINAJKH, BJIAKHOCTb, BS3KOCTb W/ MK
TUIOTHOCTh MUKPOOPTAHU3MOB W/MJIA KOHLIEHTPALHSI METaOOJIUTOB.

B 1OmMONHUTENPHOM BapHaHTE OCYLIECTBIEHHS E€MKOCTb TaK)K€ MOXKET OBbITh
CrocO0Ha KOHTPOJIMPOBATh POCT MUKPOOPTaHM3MOB BHYTPH €MKOCTH (HAarpuMep, U3MEpEeHNe
KOJIMYECTBA KJIETOK U (ha3 pocTa). AJbTEPHATUBHO, CYTOUHBIA 00pa3er] MOKeT ObITh B3SIT U3
€MKOCTH M TOJIBEPTHYT MOACYETY METONAMH, M3BECTHBIMH B JaHHOW OOJIACTH TEXHHUKH,
TAKUMH KakK TIOCEB METOIOM pas3BeneHus. IloceB MeTonoM pasBeneHHs — 3TO MPOCTOH
METOM, HCIONb3YEMBbIH NIl TOACYEeTa KOJNMYeCTBAa MHKpOOpraHusMoB B obOpasue. Ilo
YKa3aHHOMY METOZY TakK€ MOKHO PAcCUHUTAaTh HMHIEKC, 10 KOTOPOMY MOXKHO CPaBHHMBATH

pa3JIMYHbIE CPENbl FIIH METOABI OOpPaOOTKH.
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B onmHOM  BapuaHTe  OCYLIECTBIEHHMsS  CHOCOO — BKJIIOYAET  JIOTIOJIHEHHUE
KYJIbTUBUPOBAHUSI HCTOYHUKOM a30Ta. VICTOUHUKOM a30Ta MOXET ObITh, HAIPUMEp, HUTPAT
KaJIus, HUTPAT aMMOHHMS, CyibdaT ammoHus, GochaT aMMOHMS, aMMHAK, MOYEBUHA W/WIIH
XJIOPHJ aMMOHUS. YKa3aHHbIE HCTOYHUKH a30Ta MOTYT HMCIOJb30BaThCs HE3aBUCHUMO WJIH B
KOMOHWHALIMK ABYX WK OoJiee.

Crniocob MoskeT 00ecneunTh OKCUTEHAIMIO pacTylnedl KyasTypbl. B ogHOM BapuaHTe
OCYILIECTBJICHHsI HCIIOJNB3YETCsl MEIJIEHHOE [BM)KEHHE BO3IyXa MJIsl yAaJeHUs BO3AyXa ¢
HHU3KUM COJIEP’KAHUEM KHCJIOPOAAa ¥ BBEAEHHUS HACBILIEHHOrO KHCIOPOIOM BO3IyXa.
HacplieHHbIl KHUCIOPOAOM BO3AYX MOKET OBbITh OKPY)KAIOIIMM BO3IAYXOM, €KEIHEBHO
NOMOJIHAEMBIM ~ Yepe3 MeXaHH3MbI, BKJIOYaromue B ceOs JomacTHble KoJjieca JJis
MEXaHUYEeCKOTO MEePEMELIMBAHUS SKUIKOCTH M PaCIpefeuTeNId BO3AyXa IJisl MOAa4H
My3bIPHKOB Ta3a B KUIKOCTh [UIsl PACTBOPEHHSI KUCJIOPOAa B JKUIKOCTH.

Croco® MOXKeT [JOMOJHMUTENPHO BKJOYATh JOMOJHEHHE  KYJIbTHBHPOBAHHS
UCTOYHHKOM yriepona. McTo4HHMKOM yriiepoga OOBIMHO SIBIISIETCS YIJIEBOA, TAaKOH Kak
IJIFOKO3a, caxapo3a, JIakTo3a, (PyKTo3a, Tperagosa, MaHHO33a, MAHHUT W/HWIU MajbTo3a;
OpraHMYecKHe KHUCJOThI, TaKMe KaK YKCyCHas KUCJOTa, (ymapoBas KHCJIOTA, JIMMOHHAs
KHCJIOTA, TPONHOHOBAasl KHCJOTa, sOJOYHAs KHUCJIOTA, MAJOHOBAas KHCJIOTa  W/WIH
NHPOBUHOTPAHAs KHUCIIOTA, CIUPTHI, TAKWE KAaK STAHOJ, M3OMPOIIMII, MPOMAHOJ, OyTaHOI,
NIEHTAHOJI, TeKCAHOJI, N300yTaHOJ W/WIIH TINLEPHH; )KUPBI U Macia, TAKHE KaK COeBOE MacIo,
MacJjIo PUCOBBIX OTPYOeH, MaciIo KaHOJbI, OJJMBKOBOE MAcjo, KYKYPy3HOE Maclio, KYHXKyTHOE
Macjio W/WIM JIbHSHOE Macio, ¥ T.OI. YKa3aHHble WMCTOYHUKU YIJIepoAa MOryT
HCIIOJIB30BATHCS HE3aBUCHUMO HJTH B KOMOMHALIMK ABYX MK OoJiee.

B mpennodruTesbHOM BapHaHTe OCYINECTBICHUSI CIOCOO BKJIIOYAET MCIONb30BAHUE
ABYX HCTOYHHMKOB yIJI€pOja, OOUH U3 KOTOPBIX MPEACTaBJIsIeT COOOH HACBIIEHHOE Macio,
BBIOpAHHOE M3 PATCOBOrO, PACTUTEIBHOTO, KYKYPY3HOrO, KOKOCOBOTO, OJIMBKOBOIO WIIH
J000ro APyroro macia, MOAXOMSIIEro AJisi UCMOJIb30BAHUS, HANpUMep, B KyJuHapuu. B
KOHKPETHOM BapHaHTE OCYIIECTBJCHHUS HACBILIEHHOE MACJIO MPeACTaBysieT codoit 2 % Maciio
KaHOJIBI.

B omHOM BapuaHTe OCylIecTBieHHsS (DAKTOPbl POCTa M MHKPOAJIEMEHTbI JJisl
MHKPOOPTaHHU3MOB BKJIFOUEHBI B MUTATENBHYIO Cpeay. ITO OCOOCHHO MPEANOYTUTEIBHO MPH
KYJBTUBUPOBAHUN MHKPOOPTaHMU3MOB, KOTOpbleé He CIHOCOOHBI BbIpadaThIBaTh BCE

HGO6XOI[I/IMI>I€ UM BHUTaMHHBIL HeOpFaHI/ILIeCKI/Ie MMUTATCJIbHBIC BCIICCTBA, BKJIIKOYAsA
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MHUKpPO3JIEMEHTBI, TaKHe KakK >XeJie30, IMHK, Melb, MapraHel, MOJuOIeH W/Wiu KOOajbT,
TaK>Ke MOTYT OBbITh BKJIIOYEHBI B TUTATENbHYIO cpeny. Kpome Toro, HCTOYHHUKH BUTAMUHOB,
HE3aMEHHMbIX aMHHOKHCJIOT M MHKPOJIEMEHTOB MOTYT OBITh BKJIIOYEHBI, HANpPUMEp, B
¢dopmMe MykM WM MyKH KPYIHOIO IOMOJA, TaKUX KaK KYKypy3Has Myka, WiH B (opme
SKCTPAKTOB, TAKHX KaK JPOMCKEBOH 3KCTPAKT, SKCTPAKT KapTodesns, SKCTPAKT TOBSAHHBI
HKCTPAKT COEBBIX OOOOB, HKCTPaKT OAHAHOBOH KOKYPBI U TOMY MOIOOHOE MJIH B OUHIIIEHHBIX
¢opmax. AMUHOKHCIIOTBI, TaKH€ KakK, HApUMep, Te, KOTOpbIe TMOJEe3HbI Il OMOCHHTE3a
OenKoB, TakKe MOTYT ObITh BKJIFOYEHBI, Hanpumep, L-anaHuH.

B omHOM BapmaHTe OCYLIECTBICHHS TaKXKE MOTYT OBITh BKJIFOUEHBbI HEOPraHHYECKUE
comu. IIpUromHBIMM HEOPraHWYECKHMMH COJSIMA MOTyT ObITh aurunpodocdar xamus,
rugpodocdar nukanust, ruapodocdaT TMHATPHSL, CyIb(paT MarHus, XJIOPUI MarHus, cyibdar
JKeJle3a, XJIOPUA Jkenes3a, Cyib(aT Mapranua, XJIOpUA MapraHia, Cyab(paT LHUHKA, XJIOPHA
CBUHLA, CyJbdaT Meou, XJIOPUA Kaiblus, KapOOHAT KajblWs, XJIOPUA HATPHUS W/HIH
KapOOHAT HaTpusl. YKa3aHHbIE HEOPTaHUYECKHE COJH MOTYT HCIOJBb30BATHCS HE3ABUCHMO
WM B KOMOMHALIMH ABYX WK OoJiee.

B HeKkOTOpBIX BapuaHTaX OCYILIECTBJIEHUS CIOCOO KYJIbTUBUPOBAHUS MOXKET
JOTIONTHUTEIBHO BKJIFOYATh noOaBreHue JOTOJTHUTEIbHBIX KHCJIOT u/unu
IPOTUBOMHUKPOOHBIX MpENapaToB B JKUAKYIO MUTATENBHYIO Cpeny IMepen W/WIM BO BpeMms
npouecca KyJIbTUBUPOBAHUS. AHTUMHKPOOHbBIE areHTbl WM AHTHOHMOTHKH HCIIOJIB3YIOTCS
IJISL 3AIMUTHI KYJIBTYPBI OT 3arpsisHeHusi. Kpome Toro, MoryT ObITh 10OaBII€HBI IEHOTACHTEITH
I TPEAOTBpaLleHus: 00pa3oBaHMs W/WJIM HAKOIUICHHs MEHbI, KOrja ra3 oOpasyercs BO
BpeMsi KyJIbTHBUPOBAHHSI.

3nayenne pH cMecu NOKHO COOTBETCTBOBATH MHTEPECYIOIIEMY MHKPOOPTaHU3MY.
Bydeps! u perynstopsl pH, Takue kak kapOoHaTsl U PocdaTsl, MOTYT OBITH UCIIOIB30BAHBI
i crabunmzaunyu pH mpuMepHO MpeArnouTHUTENhHOro 3HavyeHus. Korma MOHBI MeTayuioB
NPUCYTCTBYIOT B BBICOKMX KOHLIEHTPALHMAX, MOXET TOTPpeOOBAThCS HCMOJIb30BAHNE
XEJIATUPYIOLIETO areHTa B JKUAKOH MUTATENIbHON cperie.

Croco® m obopynoBaHue Uil KyJbTHBHPOBAHUS MHKPOOPTAaHM3MOB M TOJYYEHHUS
MUKPOOHBIX TMOOOYHBIX TMPOAYKTOB JKH3HEAESTEIbHOCTH MOIYT OBITh BBIIOJHEHBI B
NEePUOIUUECKOM, TIOJTYHEIPEPHIBHOM I HETIPEPBIBHOM IPOLIECCAX KYJIBTUBUPOBAHUS.

B onmHOM BapuaHTe OCYINECTBJIEHHUsS CIIOCOO KYJBTUBHPOBAHMS MHUKPOOPTaHHU3MOB

OCYLIECTBJISIIOT MPU TeMIiepaType OT npumMepHo S no mpumepHo 100 °C, npeanouTuTeabHO
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ot 15 no 60 °C, Gonee mpeanourutensHo oT 25 no 50 °C. B nonmosHUTENbHOM BapHaHTE
OCYILIECTBIIEHHs] KYJbTHBHPOBAHUE MOXKET MPOBOJUTBHCS HENPEPhIBHO MPU IOCTOSTHHON
TeMrneparype. B apyroM BapuaHTe KyJbTHBHUPOBAaHUE MOXET MOABEPraTbCsl U3MEHEHMIO
TEMIIEPATYPBI.

B omHOM BapuaHTe oOCyliecTBiIeHHs OOOpyIOBaHHE, HCHONb3yeMOe B crocode u
npoIecce KyJIbTUBUPOBAHHUS, SIBIISIETCS CTepriibHbIM. O00pynOBaHMe I KYJIbTHBHPOBAHUS,
TAKO€ KaK PEaKTOP/€MKOCThb, MOXKET OBITh OTHENIEHO OT CTEPHIIM3ALMOHHOIO yCTPOMCTBA,
HampuMep, OT aBTOKJIABA, HO MOAKJIIOYEHO K Hemy. OOopyaoBaHUE AUl KYJbTHBUPOBAHUS
TAK’Ke MOJKET MIMETh CTePIIIN3ALOHHBIN OJIOK, KOTOPBIH CTEPUIIM3YET 71 Siful Iepe]] HadyaJioM
UHOKYJISIIUU. BO3yX MOKHO CTepmiin3oBaTh CrocoOamMH, W3BECTHBIMH B JAHHOW 00JacTh
TexHukU. Hanpumep, OKpy»KarolMi BO3AYX MOKET MPOXOAUTH Yepes3, MO MEHbIIEH Mepe,
onuH (QUIBTP, MpPEeXae YeM IMOMafeT B €MKOCTb. B Apyrux BapuaHTaxX OCYIIECTBIICHHUS
NUTaTeNbHAsl CpeAa MOXET OBITh MacTepu30BaHA WM, HEOoOs3aTeNbHO, BOOOINE He
HArpeBaThCs, MPUYEM MOXET ObITh HCIIOJNIb30BAHO HU3Kasl aKTUBHOCTH BOIBI M HU3KUK pH
11t OOpBOBI C pOCTOM OAKTEPUH.

B onHOM BapuaHTE OCYLIECTBIEHHsS HACTOsIIEe H300peTeHNe AONMOJHHUTEILHO
OTHOCHUTCSI K CIOCOOY MOJIy4eHUs] MUKPOOHBIX METa0OJMTOB, TAKMX KaK 3TAHOJ, MOJIOYHAs
KHCJIOTA, OeTa-TIIIOKaH, Oenku, MENTHIBI, MIPOMEKYTOUHBIE METa0OJIUTHI,
NIOJIMHEHACHIIIEHHbIE JKUPHBIE KUCJIOTHI U unuasl. Coxeprxanne MetaboynTa, MOJy4eHHOro
STUM CIOCOOOM, MOXKET COCTaBJIATh, HapuMep, o Menblieit mepe 20 %, 30 %, 40 %, 50 %,
60 %, 70 %, 80 % wmm 90 %.

Conmep:xanne Ouomaccbl B (hepMEHTAIIMOHHOM OyJIbOHE MOXKET COCTaBIISITD,
Hanpumep, oT 5 no 180 r/n unu Oonee. B omHOM BapuaHTe OCYIIECTBJICHHs COIEPIKaHHE
TBEPJbIX BEIECTB B OyibpoHe cocTasisier oT 10 mo 150 r/m.

[ToOouHBI TPOAYKT SKU3HEHESTEIBPHOCTH MHKPOOPTaHU3MOB, MPOAYLHPYEMBbIH
MHUKPOOPTaHU3MAaMH,  TPEICTABISIEMBIMH  HHTEpEC, MOXET  VAEpPKUBATBCS B
MHUKpPOOPraHMU3Max WM CEKpeTUPOBaThbCA B KUAKYIO IUTATeNbHYH cpeny. B npyrom
BApPHUAHTE OCYIIECTBJICHUS CIIOCOO MONy4YeHHs] MOOOYHOrO MPOAYKTA >KU3HENEATENbHOCTH
MHUKPOOPTaHU3MOB MOXKET AOIOJIHUTEIBHO BKIFOYATh CTAJUN KOHLEHTPUPOBAHUS U OUUCTKH
NOoOOYHOTO MPOAYKTA JKU3HEAESTEIbHOCTH MUKPOOPTaHU3MOB, MPENCTABISIOMET0 HHTEPEC.

B AOMOJIHUTCJIBHOM BApUAHTC OCYHICCTBJICHUSA JKUAKAss TMUTATCIbHAsA Cpe€aa MOXKET
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COIepKaTh COEAMHEHHs, KOTOpble CTAOMIM3UPYIOT AaKTUBHOCTh MOOOYHOTO MPOAYKTA
JFKUBHEACATCIIbHOCTH MUKPOOPTaHHU3MOB.

B opHOM BapuaHTe OCYIIECTBIEHHS] BCIO KOMITO3HIIMIO Uil KYJIbTHBHPOBAHHS
MHUKPOOPTaHU3MOB yIAJISIOT MO 3aBEPUICHUU KYJbTHBHPOBAHMs (HAMPUMEp, TOCHE
JOCTUIKCHUSA JKeJIaeMOH IIJIOTHOCTH KJIETOK WJIM IUIOTHOCTHU YKa3aHHOro MeTa6OJ'II/ITa B
OynboHe). B yka3aHHOM MEPUOIUYECKOM pEXHUME KYJbTHBHPOBAHUS COBEPLICHHO HOBAs
NnapTusa HAYUHACTCS IMMOCJIC MOJIYYCHUA HepBOI\/'I MapTHUn.

B npyrom BapuaHTe OCYILIECTBICHHS TOJIbKO YacThb NPONYKTa (epMeHTaLuH
yoansercs eAMHOBPEeMEHHO. B 3TOM  BapuaHTe  OCyIUeCTBIEHHs: Ouomacca C
>KI/I3H6CHOCO6HBIMI/I KJIETKaMH1 OCTACTCA B COCYAE B KAYCCTBEC MHOKYJIAHTA AJIA HOBOU napTun
KyJbTHBHPOBaHUs. KoMmo3uius, KoTopas yaausieTcs, MOKET MPEeACTaBIATh co0oil OyIboH,
HEC COI[ep)KaLHI/Iﬁ MUKPOOPTAHHU3MOB, HJIIU COACPKATL KIICTKH, CIIOPBIL, MI/IL[e.]'II/II\/'I, KOHUIUU
WA APYrHe PenpoayKTHBHbIE Mpomarybl. Takum oOpa3oM, CO3MaeTcs MOJNyHENmpepbIBHAS
cucTema.

[IpenmymiecTBeHHO, crOco0 He TpedyeT CIIONKHOrO OOOpPYNOBaHUS WA OOJBIIOTO
notpebneHus:  SHepruu.  [IpeAcTaBisiroliue  HHTEPEC  MHKPOOPTAaHHU3MBI  MOMKHO
KyJIbTUBHPOBATh B MaJIOM HJIM KPYITHOM Maciutabe Ha MECTe U UCIOJIb30BATh, AaXKe BCE elle
CMELIAHHBIMH C TMTATENIbHOW Cpenoi. AHAJOTMYHBIM O0pa3oM, MHKPOOHBIE METaOOIUTHI
MOTYT TaKKe TPOAYLUPOBATHCS B OOJBIINX KOJIUYECTBAX B HY’KHOM MECTE.

[TpenMy1IECTBEHHO MPOAYKTHI HA OCHOBE MHKPOOPTaHHM3MOB MOKHO MPOH3BOIUTH B
YAAJICHHBIX MECTax. B OOAHOM BapHaHTC OCYILICCTBJICHHA TPOAYKTBI Ha OCHOBE
MHKPOOPTraHU3MOB MOXXHO HCIIOJb30BAaTh MOJIA IMHUTAHUSA YECJIOBCKA I/I/I/I.HI/I HpO(bI/IJ'[aKTI/IKI/I
w/unu  jedeHust 3aboneBaHuii. CpencTBa Il BBIPAIIMBAHUS MHKPOOPTaHM3MOB MOTYT
paboTaTh BHE CETH C WKCIOJb30OBAHHEM, HAMpPUMEP, COJIHEYHOH, BETPOBOM W/ HIIH

THAPOSHEPTCTUKH.

IITaMMBI MHKPOOPraHH3MOB, BBbIPALIEHHbIE B COOTBETCTBHH € HACTOSIINM
u3o0pereHneM

MuKpoopraHu3Mamy, BBIPALIEHHBIMH B COOTBETCTBUU C CUCTEMaMH U CIIOCOOAMH 10
HACTOSIIEMY M300PETEHHIO, MOTYT OBITh, HalIpuMep, OaKTepHH, IPOXOKU W/HIHA TPUOBL. ITH
MHUKPOOPTaHU3MBl MOTYT OBITh NPHUPOAHBIMH HMJIM T€HETUYECKH MOIU(PUIMPOBAHHBIMU

MUKpoopranuzMamu. Hampumep, MHUKpPOOpPraHU3MbI MOTYT OBITH TpaHCHOPMHUPOBAHBI
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cneuu(pUIecCKMMA  TIeHaMH  JUIi  TPOSIBJIGHHUS  CIEU(PUUECKUX  XapaKTEPUCTHK.
MUKpOOpraHu3Mbl TaKke€ MOTYT OBbITh MyTaHTAMH >KejJaeMmoro mramma. I[Ipouenypst
NOJYy4YeHHUsT MYTAaHTOB XOpOLIO M3BECTHbl B oOnactum MukpoOuonoruu. Hampumep,
yJabTpadoNeTOBBIN CBET U HUTPO3OTYaHUANH IUPOKO MCIIOIB3YIOTCS AJISl STON LIEJH.

B onHOM BapuaHTe OCYIIECTBJICHHS MUKPOOPTAHM3M MPEACTaBIsieT OO0 APONKU
wii rpubel. Bunbl gpoxokedd u TpuOOB, NPUTOAHBIE MJII HCIIONB30BAHUS COTJIACHO
Hacrosimemy uszobperenuro, BkmouaroTCandida, Saccharomyces (S. cerevisiae, S. boulardii
sequela, S. torula), Issalchenkia, Kluyveromyces, Pichia, Wickerhamomyces (nanpumep, W.
anomalus), Starmerella (nanpumep, S. bombicola), Mycorrhiza, Mortierella, Phycomyces,
Blakeslea, Thraustochytrium, Phythium, FEntomophthora, Aureobasidium pullulans,
Pseudozyma aphidis, Fusarium venenalum, Aspergillus, Trichoderma (nanpumep, 1. reesei,
1. harzianum, T. hamatum, T. viride), w/wna Rhizopus spp.

B onmHOM BapuaHTe OCYIIECTBJICHUS IPOXIKH SIBIISIOTCS IPOXOKAMH KHUJUIEPAMH.
Hcnonp3yeMblii B JaHHOM JOKYMEHTE TEPMHUH «IPOXOKH KHJUIEPBI» O3HA4YAaeT IITaMM
OPOACKEH, XapaKTePUIYIOLIUICS CeKpeluell TOKCUYEeCKNX OeIKOB WIN TIIMKOMPOTEHHOB,
NPOTHB KOTOPOTO CaM IITAMM SIBJISIETCS HEBOCIPUUMYHUBBIM. DK30TOKCHHBI, BBIICISEMBIE
APOXOKAMU  KUJUIEpaMH, CHOCOOHBI yOMBaTh Apyrue INTaMMbl JpOXOKEH, IpubOB MK
Oaxrepuil. Hampumep, MHKpOOpPraHu3Mbl, C KOTOPBIMH MOKHO OOpOTbCA APONOKAMHU
KWIIepaMy, BKIIOYAOT Fusarium wu papyrue Hutdartble rpuObl Ilpumepamu Apoxokei-
KWIJIEPOB B COOTBETCTBHHM C HACTOSIINM H300pETEHHEM SIBJISIOTCS Te, KOTOPbIE MOXKHO
0e30MmacHO HMCHOJb30BATh B MHUIIEBOH NPOMBILMIJICHHOCTH U (pepMeHTauuu, Hanpumep, B
NMUBOBAPEHUHU, BUHOMEIUU U B XJICOOMEYEHUH; T€, KOTOPbIE MOTYT OBITh MCIIOJIb30BAHbBI JIJIsI
OoppOBI ¢  OPYTUMH  MHUKPOOPTaHU3MAaMH, KOTOpPbIE MOTYT  3arps3HITh  TaKue
NPOM3BOJICTBEHHBIE MPOLECCHI, T€, KOTOPbIE MOTYT OBITh MCHOJB30BAaHbI B OMOOOpBOE MJIst
COXpPAHEHHsl IMUIIEBbIX MPOAYKTOB, T€, KOTOPbIE MOTYT OBITH HCIIOJIb30BaHbI JUJIS JICUEHUSI
rpuOHbIX MH(EKIMHA y JIOAeH W pacTeHuil, U Te, KOTOPble MOIYT ObITh HCIOJb30BAHBI B
texHosnorun pexkoMOnHaHTHBIX JIHK. Takume nposxxu moryT Bkimouatrs Wickerhamomyces,
Pichia (manpumep, P. anomala, P. guielliermondii, P. kudriavzevii), Hansenula,
Saccharomyces, Hanseniaspora, (Hanpumep, H. uvarum), Ustilago maydis, Debaryomyces
hansenii, Candida, Cryptococcus, Kluyveromyces, Torulopsis, Ustilago, Williopsis,

Zygosaccharomyces (Hanpumep, Z. bailii), u npyrue, HO He OrPAHUYNBAIOTCS UMHL.
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B mpenmnouTuTensHBIX BapUAaHTaX OCYLIECTBIEHUS MHUKPOOPTaHM3MBI MOTYT OBITh
BBIOpaHBI CPEIH LITAMMOB JIPOXCKEH-KIIIepoB. B ee Oonee npennoyTUTeNbHBIX BAPUAHTAX
OCYLIECTBJICHHSI MUKPOOPTaHU3MBI SIBJIIFOTCS ITaMMbl Wickerhamomyces anomalus.

Wickerhamomyces anomalus, Ttaxxe wsBecteH Kak Pichia anomala n Hansenula
anomala, YacTo acCOLMHMPYETCsl ¢ TMPOM3BOACTBOM MPOAYKTOB MUTAHWS W 3epHa. W.
anomalus TPOW3BOAUT KWUIEPHBIM  TOKCHH, comep:kamquii  3k30-f3-1,3-rmokaHasy.
HononuurensHo, W. anomalus mnpousBogutr Ouo-IIAB, cnocoOHble yMeHbIIATH
NOBEPXHOCTHOE/MeX(a3HOE HATSIKEHHE BOABI, a TAKXKE PA3UYHBbIE JPYrHe MOJe3HbIe
pactBopurenu, (GEepMEeHTBI W MeTa0ONUThI, Takue Kak (puTasa, STHIALETAT, YKCYCHas
KHCJIOTA, MOJIOYHASI KUCJIOTA, H30MPOITUJIOBBIN CIIUPT, 3TAHOJ U APYTHE.

B onHOM BapmaHTe OCYINECTBJICHHS IITAMM MHKPOOPTaHM3Ma BbIOPAH U3 KJIAJIbI
Starmerella. Kynbrypa wmmukpoopranusma Starmerella monesHa B COOTBETCTBHUH C
3asBJICHHBIM  m300perenus, Starmerella  bombicola, wmoxer ObITb TONy4YeHA W3
Awmepukanckoil komeknuu THNOBBIX KynbTyp (ATCC), 10801 VYHuepcurerckuii Oy,
Mamnaccac, Ba. 20110-2209 CIIIA. [leno3uty npucsoeH nenosutapubiii Homep ATCC 22214
AETIO3UTapUeM.

B onHOM BapuaHTe OCYIIECTBIEHHS B HACTOSINEM M300pETEHHH TMPEIJIOKEHO
ucnonp3zoBanue mwramma apoxoked ATCC 22214 u ero MyTaHToOB. DTOT LUTAMM SIBJISIETCSA
3¢ pexTUBHBIM NpoayLeHTOM codoponumuanbix 0no-ITAB (SLP).

B onHOM BapuaHTe OCYLIECTBIEHHs MUKPOOPTAaHHM3M IPEACTaBIseT COOOH LITaMMm
Pseudozyma aphidis. dtor mukpoopranusm siisiercss 3QHEeKTUBHBIM MPOAYLIEHTOM OHO-
ITAB numnuna mannosusieputpura (MEL).

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS MUKPOOPTAHU3MbI MPEACTABISIOT COOOM
OakTepuu, BKJIIOYAsl TPAMIIOJOXKHUTENbHbIE M TpaMOTpULaTeNbHble OakTepuu. bakrepun
MoryT ObITh, Hanpumep, Bacillus (nanpumep, B. subtilis, B. licheniformis, B. firmus, B.
laterosporus, B. megaterium, B. amyloliquifaciens), Clostridium (C. butyricum, C.
tyrobutyricum, C. acetobutyricum, Clostridium NIPER 7, u C. beijerinckii), Azobacter (A.
vinelandii, A. chroococcum), Pseudomonas (P. chlororaphis subsp. aureofaciens (Kluyver),
P. aeruginosa), Agrobacterium radiobacter, Azospirillumbrasiliensis,  Rhizobium,

Sphingomonas paucimobilis, Ralslonia eulropha, w/vuma Rhodospirillum rubrum.



27

B ongHOM BapmaHTe OCYIIECTBJIEHHS MHUKPOOPTaHM3M TIPEACTaBIsAECT COOOM
HeMaToreHHbli mwtamm Pseudomonas. IlpennodTuTenbHO, WTAMM SBISETCS MPOAYLEHTOM
pamuomumuaHbX (RLP) 6nocypakranTos.

B onHOM BapuaHTe OCYLIECTBIEHHs MUKPOOPTAaHHM3M IPEACTaBiIsieT COOOH ILITaMMm
Bacillus subtilis, xoropweiii siBjsiercsi 3QQeKTHBHBIM MPOAYLEHTOM Cyp(akTHHOBBIX OHO-
ITAB.

JIpyrue mraMMbl MUKPOOPTaHH3MOB, BKJIIOUAsi, HATIPUMED, OPYTHe ITaMMbI TPHOOB,
CHOCOOHBIE HAKAIUIMBATh 3HAYUTENIbHBIE KOJUYECTBA, HANpUMeEp, TIUKOIUmUA-Ouo-ITAB,
MOryT OBITh HCIIOJNIb30BAaHbl B COOTBETCTBHM C HACTOSIIMM wH3oOpereHnem. buo-ITAB,
NPUMEHNMbIE B COOTBETCTBHH C HACTOSALINM H300pETEHHEM, BKJIIOYAOT MAHHOIPOTEHH,
OeTa-TiIrOKaH U IPyrue MeTadOIUTBI, KOTOPBIE 00JIaAa0T OMO3MYIbIHPYIOIUMH CBOHCTBAMHU

U CITIOCOOCTBYIOT CHI)KEHHUIO TIOBEPXHOCTHOTO/MEK(PA3HOTO HATSKEHUSI.

IIpuroroB/jieHHe MPOAYKTOB HA OCHOBE MHKPOOPTaHH3MOB

OnHUM U3 MPOAYKTOB HA OCHOBE MHUKPOOPTAHU3MOB IO HACTOSIIEMY H300pETEHUIO
ABIIIETCS TNPOCTO (PEPMEHTALMOHHBIN OyJIbOH, COAEp KAl MHUKPOOPTaHW3M W/WJH
MHUKPOOHBIE META0OJIHUTBI, MPOAYLUPYEMbIE MUKPOOPTAHU3MOM, W/WIN JIFOObIE OCTATOYHBIE
nurarenbHple  BemecTtBa.  lIpomykTr  depmeHTanmm  Moxker  OBITH  HCIOJNB30BaH
HETOCPEACTBEHHO Oe3 SKCTPAaKUUM WIN OYUCTKH. IIpM skenaHHMM 3KCTpakLUs M OYHCTKA
MOTYT OBITh JIETKO AOCTUTHYTBHI C HCIIOJIb30BAHUEM CTaHIAPTHBIX METONOB MM METOIHK
SKCTPAKLIMU W/WITH OYUCTKH, ONMCAHHBIX B JIUTEPATYPE.

MUKpOOpPraHu3Mbl B MPOAYKTE HA OCHOBE MHKPOOPTaHHU3MOB MOTYT HAXOJIUTHCS B
AKTUBHONH WM HeakTHBHOH ¢opme. IIpoaykThl Ha OCHOBE MHKPOOPTaHHU3MOB MOTYT
UCTIONB30BaThCsl  Oe3  manmpHeimmedl  craOWiu3any, KOHCEPBALIMM W XPAHEHUS.
[IpenMy1eCTBEHHO, PSIMOE UCIIOIb30BAHUE 3THX MPOAYKTOB HA OCHOBE MUKPOOPTAHH3MOB
COXPAaHSET BBICOKYIO JKH3HECHOCOOHOCTh MHKPOOPTaHM3MOB, YMEHBIIAET BO3MOXKHOCTB
3arpsi3HEHUs] TIOCTOPOHHMMM AareHTaMH U HEeXKeJaTelNbHBIMH MHKPOOPraHW3MaMH U
NOJ/IePKUBAET AKTUBHOCTD MTOOOYHBIX MPOAYKTOB KU3HEAESTEIbHOCTH MUKPOOPTAHU3MOB.

MukpoopranusmMbl ~ W/uiau  OyJbOH, TOJYYEHHBIH B  pe3yjbTare  pocTa
MHUKPOOPTaHU3MOB, MOTYT OBITh yAaJleHbl U3 €MKOCTU IJISl BBIPAIMBAHUS U TEPEHECEHBbI,

Harpumep, depe3 TpyOOnpoBOA AJisi HEMEJIEHHOTO UCTIONb30BAHUS.
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B npyrux BapuaHTax OCYLIECTBJIEHHS KOMITO3ULMsS (MUKPOOPTaHU3MBI, OYJIbOH WU
MHUKPOOPTaHU3Mbl U OYyJIbOH) MOKET OBbITh MOMEIEHa B KOHTEHHEPbI COOTBETCTBYIOLIETO
pasmepa, TpUHHMas BO BHHUMAaHME, HaIpuMmep, NPEANONaraéMoe HCIOJIb30BaHMUE,
IpeAanosaraeMplii Crocod NpUMEHeHus, pasMep (EepMEHTAIIMOHHOH EMKOCTH M JIF00Oi
CHoco0 TPAHCTIOPTUPOBKU OT YCTAHOBKU MJIsi BBIPALIMBAHHMS MHUKPOOPTaHHU3Ma IO MeCTa
UCTIONb30BaHusl. Takum 00pa3oM, KOHTEHHEpH, B KOTOpbIE MOMELIEHa KOMIIO3MLIUS Ha
OCHOBE MHKPOOPTaHHU3MOB, MOTYT UMeThb 00beM, Hampumep, oT 1 mo 1000 ramioHOB win
Oonee. B npyrux BapwaHTax OCYINECTBJICHHS KOHTEHHEpPHI UMEIOT 00beM 2 TrajuioHa, S
raJIJIOHOB, 25 rajIoHOB UJIH OOJIbIIIE.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS KOMIIO3MLIUHM TIO  HACTOSIIEMY
n300pEeTEHNIO UMEIOT MPEUMYIIECTBA Mepe], HarnpuMep, oTaenbHo 6uo-I1AB, Bkirouast onHO
WIA HECKOJNBKO W3 CJEAYIOLIero: BBICOKME KOHLIEHTPALMM MAaHHOINPOTEHHA KaK YacTH
BHEIIHEH TOBEPXHOCTH KJIETOYHOH CTEHKH ApoXoked (MaHHONPOTEWH — SIBISIETCS
BBICOKO3((EKTUBHBIM OHO3MYJIBIaTOPOM, CIMOCOOHBIM K HocTrxkeHuto 1o 80 % wuHpekca
SMYJIBTUPOBAHMS);, Hanuuue OuomnoiuMepa Oera-TarokaHa (3MyJbraropa) B KJIETOYHBIX
CTEHKax JpOdOKeH, TmpucyTcTBUE B  Kyibrype Ouo-IIAB, cnocoOHBIX  CHHKATh
MOBEPXHOCTHOE W Mex(a3zHOe HATsDKeHHWEe, W TPUCYTCTBHE METa0ONUTOB (HAmpumep,
MOJIOYHOI KUCIIOTBI, 3TAHOJNA U T. 11.).

ITocne monyueHUs KOMIIO3MLIMM HAa OCHOBE MUKPOOPTaHM3MOB M3 €MKOCTH JJIs
BBIPAILIMBAHMS MOJKHO JOOABIISITH JOIMOJHHUTENbHBIE KOMIIOHEHTBI, KOTAA MOJy4eHHbIH
NPOAYKT MOMEIIAIOT B KOHTEWHEPbl W/WJIM JOCTABJAIOT MO TpyOaM (WM MHBIM 00pazom
TPAHCTIOPTHPYIOT [UJIsl UCHOJb30BaHus). JloGaBkamu Morytr ObITh, Hampumep, Oydepsl,
HOCHUTEIH, IPyTie KOMIIO3ULIUH Ha OCHOBE MUKPOOPTaHM3MOB, MTPONU3BOIUMBIE B TOH K€ MJIH
APYroil yCTaHOBKE, MOIM(HUKATOPBI BSI3KOCTH, KOHCEPBAHTHI, NMTUTATEIbHBIC BEIIECTBA MJIS
pOCTa MHKPOOPTAaHHM3MOB, OTCIICKHBAIOIIUE AareHTbl, PACTBOPUTENH, OWOLMABI, IPyrue
MHUKPOOPTaHU3MBl W JIpyrHe€ WHIPEOUEHThL, chnenuuyHble Ui MPEAIoIaraeMoro
UCTIOJNIb30BAHUSI.

Jpyrue noaxonsure A00aBKH, KOTOPbIE MOTYT COIEPKAThCS B COCTABaX COTJIACHO
HACTOSIIEMY M300PETEHHIO, BKIIFOYAIOT BELIECTBA, KOTOPbIE OOBIMHO HCHOJB3YIOTCS IS
Takux npenapatoB. IlpuMepsl Takux m00aBOK BKJIIOYAIOT IOBEPXHOCTHO-AKTHUBHBIE

BEIECTBA, OSMYJIbraToOpbl, CMa3bIBAIOIINE BEINECTBAa, Oy(epHble areHTbl, AareHThl,
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pEryJIMpyIOLINe paCTBOPUMOCTD, are€HThI, peryaupyomue pH, KoHCepBaHThI, CTaOMIN3aTOPbI
U areHThl, YCTOWYHBBIE K YIbTPA(QHOIETOBOMY U3JIYUYEHUIO.

B onHOM BapmaHTe OCYLIECTBJIEHHS KOMITO3ULUSI MOKET AOMOJHUTEIBHO COAEPKATh
OydepHble areHTbl, BKJIIOYAs OPraHHMYECKHE KHUCIOTBl M AMHMHOKHMCIOTHI WM HMX COJIH.
[Monxonsmue Oydepbl BKIIOYAOT LUTPAT, TJIOKOHAT, TapTpaT, MajiaT, alerar, JaKTaT,
OKcCaJiaT, acrapTaT, MaJIOHAT, [NIFOKOTeNTOHAT, MUPYBAT, rajakTapar, TIIKapaT, TapTPOHAT,
rJIyTamar, TJIMLWH, JIW3UH, TIyTaMUH, METHOHHH, LIMCTENH, apTUHUH U UX cMecH. PochopHas
u ¢ochopucrast KHCIOTBI WA UX COJIM TaKKe€ MOTYT OBITh MCMONB30BaHbL. CUHTETHUECKHE
Oydepbl MPUTONHBI ISl MCIIOJNB30BAHMS, HO MPEANOYTUTENBHO HCIOIB30BATh MPHPOIHBIE
Oydepbl, Takue Kak OpraHUYECKUe KUCIOTH 1 AMHHOKHUCIIOTHI FUTH UX COJIH, TIEPEUNCIICHHBIE
BBILITE.

B nomonHWTENPHOM BapHaHTE OCYLIECTBICHHsS peryisTopsl pH BkimogaroT
THOPOKCUN KaJus, THAPOKCUA AaMMOHHs, KapOoHaT wiu OukapOOHAT Kajus, COJISTHYIO
KHCJIOTY, a30THYIO KUCJIOTY, CEPHYIO KUCIIOTY MITH UX CMECh.

B ongHOM BapuaHTe OCYIIECTBIEHHS B COCTaB MOTYT OBITh  BKIIFOYEHBI
JOTIONTHUTEIIbHbIE KOMITOHEHTBI, TAKHE KAaK BOIHBII IpenapaT COJH B BUAE IOJIUIIPOTOHOBON
KHCJIOTBI, TaKOH Kak OmkapOoHaT uiam kapOoHAT HaTpus, cynbpar Hatpus, pocdar HaTpus,
oudocdar Harpus.

B HEKOTOpPBIX BapHaHTAaX OCYLIECTBJICHHSI MOTYT ObITh JOOABJIEHBI JOMOJHUTEIbHBIE
KOMITOHEHTSI JUIsl MOBBILIEHUS 3} (HEKTHBHOCTH KOMITO3UIMH HA OCHOBE MUKPOOPTAHM3MOB U
ee HMCIOJIb30BaHMs B 00paboTKe yriIeBOJOPOIOB, HAMPUMED, MyTeM oOecrieueHus OOJbIIero
U3BJICUCHHSI JIETKHX YTJIEBOIOPOIHBIX (DpaKLUN, TAKMX Kak Jierkue He(TsHble (Ppakuuu
u/vm Gpakuuu ryapoHa u3 Outyma.

Hanpumep, B OZHOM BapHaHTE OCYIIECTBIIEHHMSI KOMIIO3HIUS MOXKET COIEpPKaTb
nobasyieHHbIe ounIneHHble OnO-ITAB nin pacTBOpPHUTENH B HOMOJHEHUE K TEM, KOTOPBIE YKe
NPUCYTCTBYIOT B KOMIIO3WLMH BCJIEACTBUE MeETa0OMM3Ma MHKpPOOpraHusmMa. B omHOM
BapHUAHTE OCYILIECTBICHHUS HOHHBIE WM IMOJYUOHHBIE )KUAKOCTH MOTYT OBITh JOOABIIEHBI B
KOMITO3UIIHMIO JJis TOBbIIeHus ee d3ddexrtuBnoctr. Hampumep, 1 %, 2 %, 3 %, 4 %, 5 % wiu
OoJee MOHHAS KHUIKOCTb MOXKET OBITh 10OaBJIeHa B KOMIO3UINIO. OHHBIE )KUAKOCTH MOTYT
NefCTBOBaTh B Ka4deCTBE CO-PACTBOPHUTENEH W MOTYT IpenoTBpaliaTte o0pa3oBaHUE
KOJIbLIEBBIX CBsi3€ll B YIJIEBOAOPOAHBIX KOMITO3MLMAX, UTO SIBJISETCS OJHOW W3 NPHUYUH

OCaXKAECHUs YTII€BOLOPOAOB.
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IIpeuMyIeCTBEHHO B COOTBETCTBUU C 3asiBIEHHBIM H300pETEHHEM NPONYKT Ha
OCHOBE MHKPOOPTaHM3MOB MOXKET COAepXaTh OYyJbOH, B KOTOPOM OBLIM BBIPALIEHbI
MHKpPOOpranu3mbl. [IpofyKT MOKeT mpeacTaBisATh cOOOH, HarmpuMep, MO MeHblueil mepe, |
mac. %, S mac. %, 10 mac. %, 25 mac. %, 50 mac. %, 75 mac. % unu 100 mac. % OyJboHa.
KonudectBo GuomMacchl B MPOAYKTE MOXKET COCTaBJjsITh, Hampumep, ot 0 mo 100 mac. %,
BKJIFOYAsl BCE MPOLICHTHbIE 3HAUEHUS B AMANa30He MEXKIY HUMU.

ITo >xenaHuiO, MPONYKT MOXKET XPAaHUTHCS A0 MCIONBb30BaHUA. Bpems XpaHeHUs
MIPEANOYTUTENBHO KOPOTKOe. Tak, BpeMsl XpaHEHUs MOXKET COCTaBJATh MeHee 60 nHei, 45
nnaeit, 30 naeit, 20 muei, 15 gueir, 10 guent, 7 nuel, 5 nHew, 3 auen, 2 nueit, 1 nHA unu 12
4yacoB. B mpenmnodrutenbHOM BapHaHTE OCYIIECTBJIEHHUS, €CIU B MPOAYKTE MPUCYTCTBYIOT
JKUBbIE KIJIETKH, NMPOAYKT XPaHAT MpU NPOXJAAHON TeMIepaType, Takoil Kak, Hampumep,
menee 20, 15, 10 wimu 5 °C. C mpyroii cTOpoHbI, KOMIO3UIHKD Ono-IIBA OOBIMHO MOKHO
XPaHUTb NIPU TEMIIEPATYPE OKPYKAIOIIEH Cpesbl.

B omHOM BapmaHTe OCYIIECTBJIEHHUS HACTOsALIEe N300PETEHHE OTHOCUTCS K TPOIAYKTY
apoxckeBol pepmeHTannu, 0003HAUYEHHOMY Kak «Star 3», KOTOPBI MOKHO HCIOJb30BaTh,
HampuMep, Ui Pa3KIKEHUs] OCAXKIEHHBIX W OTBEPXKIEHHBIX OTXOAOB BHIE MapaduHa,
acanprena u cMous. YkazaHHbIH Star 3 OblI MOJy4eH MyTeM KyJIbTUBHPOBAHUS APOXIKEH,
npoayuupytouux copoponunun, Starmerella bombicola ATCC 22214, depMeHTAIIMOHHBIH
OynboH mocie 4 nHeil KyabruBupoBaHusi npu 30 °C comepskaj CYCHEH3HIO IPOXIKEBBIX
KJIETOK ¥ 4 1/ codoponumnua.

B onHOM BapuaHTe OCYIIECTBIIEHHs] HACTOSLIEr0 M300pPETeHUs MPEIJIOKEH CIOco0
NOBBIIEHHsT 3PPEKTUBHOCTH A0ObIMM HE(PTH MyTeM NPUMEHEHHs] K He(TSHOW CKBaKMHE
KOMITO3UIIUH, COAEpIKAIled IpOXCKEBOH MHUKpoopraHusM Starmerella w/wmy mpoORyKT ero
JKU3HEAESTeNbHOCTU. B ompeneneHHbIX BapuaHTax OCYLIECTBJIEHUS KOMIIO3ULIMS COAEPKUT
Star 3.

B omHOM BapmaHTe OCYIIECTBJICHHUS HACTOSIIEE H300PETEHHE OTHOCUTCS K MPOAYKTY
IpOACKEBOH (hepMeHTaluu, 0003HAYEHHOMY Kak «Star 3+», KOTOpBIH MOXKHO HCIOJIb30BATh
I PA3KIDKEHHUsI OCAXKIEHHBIX M OTBEP)KIACHHBIX OTXONOB BUAE acaibTeHa W CMOI
OHOBPEMEHHO yBeNnuuuBasi 100bdy HedTH u3 HEe(PTIHONW CKBAKUHBL. YKa3aHHbIN Star 3+
OBUI MONyYeH MyTeM KYJbTUBUPOBAHUS OPOXoKeH-kmiuiepoB Wickerhamomyces anomalus B
MUTATENbHON Cpefie, coaeprkaeil HeoOXOaMMble HCTOYHHUKH YTJIePOa, a30Ta, MUHEPAIbHBIX

BCIICCTB WU, HeO6$l33TeJ'IbHO, aHTI/IMI/IKpO6HbIX BCIICCTB MJII TIPEAOTBpALICHUA POCTaA
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Oaxrepuil. KynpTypa MoXeT ObITh BBIpAIllEHA C AOMOJHUTEIbHBIM HCTOYHUKOM YIJIEpOsa, B
YJaCTHOCTH, C HACBILIEHHON ra3oM HedThi0. PepMeHTalMOHHbII OyJIbOH MoJydanu nocie 48-
72 vacos kynpTuBupoBanus mnpu 25-30 °C u pH ot npumepso 5,0 no npumepHo 5,5.

ITpeumymecreenHo, Star 3 u Star 3+ He 00pasyloT OHOIUIEHKH BHYTPH
HedTera3oq00bIBAIOLINX TIACTOB H/HIIH 000PYIOBaHHSI.

[IpeuMyIeCTBEHHO  KOMIIO3MLIMM MO  HACTOSIIIEMY  H300PETeHHI0  MOXKHO
UCTIONB30BaTh JUII OJHOBPEMEHHOTO TMOBBIEHUS HedTeoTnayn (Hampumep, MyTeM
CTHMYJISIUN He(PTSAHON CKBaKMHBI) NMpH yAajdeHHH napaduna, acalbTeHOB, OTIOXKECHUH,
OMOIUIEHKN U APYTUX 3arpsi3HEHUN 13 000pyaOBaHUS ISl TOOBIYU HE(PTH.

B opHOM BapmaHTe OCYIIECTBIIEHHsI HACTOSIIETO M300PETEHUs MPEMIOKEH CIocod
NOBBIIEHNST 3PPEKTUBHOCTH A0ObMU HE(PTH MyTEM MPHUMEHEHHs K HEePTIHON CKBaKMHE
KOMITO3UIIMH, CONep’Kalleld Kak MHKPOOPTaHH3M JAPONCKH-KUIUIEPB H/HIIM TPOAYKT HX
KU3HENEATENIbHOCTH. B OomnpeneneHHbIX BapUaHTaxX OCYIIECTBJIEHUS] KOMITO3ULIUS COIEPIKHUT
Star 3.

B HEKOTOpBIX NPEANOYTHUTENHHBIX BAPUAHTAX OCYINECTBJICHUS KOMITO3ULIHS
comepxutr Star 3+, MeKapckue ApO}CKH W/WIM TMUBHBIE APOXKIKH (TO €CThb OOUH HIIU
HECKOJIbKO LITAMMOB Saccharomyces cerevisiae), IPOXKEBOH 3KCTPAKT, COJIU, PACTBOPUTENN
u Ouo-ITAB.

buo-ITAB, cormacHO HacTOseMy UW300PETEHHIO,  BKJIIOYAIOT, HAIMPUMEp,
HU3KOMOeKysipHble  mukoyunuabl  (GL), aunmonentuasr (LP), d¢naBonmunuasr (FL),
dochonumunbl U BBICOKOMOJIEKYJIIPHBIE — IOJIUMEPBI, TaKHe KakK JIMIONPOTEUHBI,
JIMIIONONINCAXaPUA-O0EIKOBbIE KOMIUIEKCHI W KOMIUIEKCHI  TMOJIUCaXapua-OeIoK-KupHast
KHUCJIOTa. B OomHOM BapmaHTe OoCyliecTBiIeHUsT MUKpOOHBI Ouo-ITAB mpencrasisier coboi
TJTUKONUNHL, Takoi kak pamHoaunuael (RLP), codopomununer (SLP), TperanaosHblil Jumun
win munu MasHosmieputrputa (MEL).

buo-ITAB moryT ObITh 100aBIEHBI B OUUIIEHHONW (POPME MII MOTYT MPUCYTCTBOBATH
B KOMITO3ULIHM HA OCHOBE MHUKPOOPTaHU3MOB B PE3YJIbTATE POCTA MUKPOOPTAHU3MOB.

[MpennoururensHo, Ouo-ITAB npencraBnsier coboii coGOpoaUNUa B KOHLIEHTPALNU
ot mpumepHo 1 10 10 1/, mpeANOYTUTENBHO OT IPUMEPHO 2 110 S /1.

B HekoTOphIX BapmaHTax ocymecTBieHHs OHo-IIAB Takke MOXeT MpencTaBisTh
coboli nummomnenTHn, Takoi kak cypdakruH, w/umn pamaomunua. CyphakTuH MOXKHO

no0aBsiTh B KOHLEHTpauuu He Oosee 0,05 r/n. PamMHOMMmUa MOXHO 100aBIsAITH B
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KOHUEeHTpaun He Oonee 0,05 /.

B HeKkoTOpBIX BapHaHTax OCYIUECTBJIEHUS MPHUCYTCTBYeT cMech Ouno-ITAB.
ITpeanouTHTENbHO CMECh COIEPIKUT COMOPOIMIUABI M, HeoOs3aTeNbHO, OAMH Wiu 00a
JIMITUJIA, BHIOPAHHBIX M3 MAaHHO3WIIDPUTPHTA, CYP(aKTHHA WIIN PAMHOJIHUITNAA.

B HEeKoTOpBIX BapHaHTaX OCYLIECTBJCHUS OAMH U3 PACTBOPUTENEH, UCTIONb3YEMbIX B
KOMITO3UIIUH, BBIOPAH M3 MUHEPAJbHBIX HJIM OPTaHUYeCKUX CIHUPTOB, BKIFOYAs, HATIPUMED,
5TaHOJ, OyTaHOJ, MPOMAHOJ W HW3OMPONWIOBBbIA CHUPT. B mpeamouTurensHOM BapuaHTe
OCYIECTBIIEHHSI B KOMITO3ULIMIO AOOABJISIOT M3OMPOMUIIOBBIA CITUPT B KOJUYECTBE OT 1 10
100 min/n, Gonee mpeANOYTHTENHHO OT 2 10 50 mut/m.

B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS KOMIIO3MLIUS JOIMOJNHHUTEIBHO CONEPIKHUT
MOHHYIO WJIH TOJYHOHHYIO JKUAKOCTh B KadecTBe pacTBopuTess. MOHHBIE )KHIKOCTH MOTYT
IeNCTBOBaTh B Ka4deCTBE CO-PACTBOPHUTENEH W MOTYT TpEeNoTBpaIiaTte oOpa3oBaHUE
KOJIbLIEBBIX CBsi3€H B YIJIEBOJOPOAHBIX KOMITO3MLMSX, YTO SIBJIIETCSI OJHOW W3 TPHUYUH
OCAKJIEHHsI YTIIEBOAOPOAOB. THUIHYHBIE HMOHHBIE JKHIKOCTH, MOAXOMSAIINE ISl 3asBICHHON
KOMITO3UIIMH, BKJIFOYAIOT S3TUIAMMOHMWHUTpPAT WJIM TeNTaruapar IinLepuHa/cynbdarta
MAarHusi, HO He OrPaHUYHMBAIOTCA UMHU. [IpennouTHTENbHO KOHLEHTPAIUs HOHHON JKUAKOCTH
B KOMIIO3ULIMH cOCTaBJsAeT OoT npumepHo 0,1 % no nmpumepHo 5 %.

HoHHbIE JKUAKOCTU COCTOST UCKJIIOUUTEIBHO U3 HOHOB MJIM KOMOMHALIUY KaTHOHOB U
AHMOHOB. MHOTME HOHHBIE >XMIKOCTH HAaXOmATcsi B (opmMe OpraHM4ecKux coyieil c
Temneparypamu masieHus Huxke 100 °C unm 9acTo gake HUXKe KOMHATHOH TeMIepaTyphbl.

HauGonee pacnpOCTpaHEHHBIMH  MOHHBIMU  JKHUAKOCTAMU  ABJIAKOTCA  TC KOTOPBIC

>
IIPUTOTOBJIEHBI U3 OPTAHUYECKUX KATUOHOB U HEOPTAHMYECKUX MJIM OPTaHUYECKUX aHUOHOB.
IIo menbILel Mepe OOUH UOH UMEET EJOKAIU30BAHHBIN 3apsA/l, & OAUH KOMIIOHEHT SIBJIETCS
OPTaHUYECKUM, YTO MPEIMSATCTBYET OOpPa30BAHUIO CTAOWJIBHOW KPUCTAJUIMYECKOH pPEIeTKH.
HonHBIE XUIKOCTH MOTYT OBITh MPHUIOAHBI, HANPUMEp, AJISI HCIIOJIB30BAHHS B Ka4deCTBE
KaTaJIM3aTOPOB U PACTBOPUTENEH B PEAKLUAX AJKUJINPOBAHUS U MONMMEPHU3ALIUY, A TAKXKE B
peakuMsAx IOUMEPHU3aLMH, OJHTOMEPH3alUH, peaknuusax oOMeHa M  COIMOJUMEPHU3ALHH.
CBolicTBa MOHHBIX JKUAKOCTEH, Takue Kak TeMIlepaTypa IUIaBJI€HUs, BS3KOCTb U
pPacTBOPUMOCTb, ONPENENSIOTCS  3aMECTUTEsIMA B OPraHUYECKOM  KOMIIOHEHTE W
MIPOTUBOUOHOM.

B HCKOTOPBIX BaAPHAHTAX OCYLICCTBJICHUSA KOMIIO3UIUSA HOIOJHUTECIBbHO COACPIKUT

TMIPOKCHUI aMMOHHUS B KauecTBe pactBoputens. IlpeanoururensHo, ruapokcun ammonus (70
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% pacTBOp) MPHCYTCTBYeT B KOMIO3ULUH B KOHUeHTpaumu ot 1 mo 50 mu/m, Oonee
NpeAnoYTUTENbHO OT 3 10 10 M/

B HEKOTOpBIX BapHaHTAax OCYINECTBJIEHUS KOMIIO3ULIUS JOIMOJHUTEIbHO COAEPIKHUT
CONM W/WIM MUHEpaJbHbIE COJH, BbIOpaHHbBIE U3 (ochopa, MarHus, Kajuus, TIIFOKO3bI U
ammonusi. [IpeanoururensHo no0aBisitotT ot 1 1o 20 r/n u Gosee MpennoYTHTENBHO OT 2 JI0
10 r/n conu ammoHwus1, Hanpumep, Gochar aMmmonus, hocdar TMAMMOHUS, XJIOPUI AMMOHUS
WIN IPYTYIO IBYXOCHOBHYIO MJIH OJTHOOCHOBHYIO COJIb.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUS KOMIIO3MLIUS JOMOJHUTEIBHO CONEPIKHUT
APOKKEBOH SKCTPAKT B KOHIEHTpauuu ot 1 1o 50 r/n, mpeanoururensHo ot 1 1o 20 r/m.

B HEKOTOpBIX BapHaHTAaX OCYINECTBJICHHS, A€ MPUCYTCTBYET BBICOKOE CONEPKaHHE
BOCKA M OTJIOKEHHH, HalpuMep, KOMITO3ULHS MOKET COAEPKATh MEKapPCKUe W/WIIA MUBHBIE
apoxokd (T. €. mTamMM Saccharomyces cerevisiae). llpeanodTuTeNnbHO KOHLEHTPALUS
OposxKen Saccharontyces, MPUCYTCTBYIOIUX B KOMITO3ULNH, cocTaBiisieT oT 0 o 1 %.

B onmHOM BapmaHTe OCYIIECTBICHHMS B JaHHOM H300pPETEHUH TMPEMIIOKEH
OMOXMMHUYECKUH MPOAYKT AJsl MOBbImeHus HepTeoTnaun. IIpoaykt ansg OHOXMMHUYECKOTrO
NOBBIIIEHNST HEPTEOTIauu MOXKET CONEpKaTh OJHO HIJIM HECKOJIBKO M3 CIENYIOLIEro: OJuH
WM Heckonibko Ono-ITAB, runpokcuy aMMOHUS, COJIb AaMMOHUS U CIIUPTOBOM PacTBOPUTEI,
HO HE COAEP>KUT MUKPOOPTaHU3MOB. DTO OCOOEHHO IOJIE3HO AJIs TOBBILIEHHUs HeTeoTaaun
B CJIy4ae€ UCTOILEHHON CKBa)KUHBL

Cwmech Ouo-ITAB, ucmnone3yeMelx B IMPOAYKTE AT OMOXMMHYECKOTO ITOBBIIIEHHS
HedTeoTnauu, MoOkeT OBITh COCTAaBJI€Ha C KCIOJb30BAaHHEM JIFOOOrO KOJIWYeCTBa
KOMOMHAIMKi W Tmponopuuid. B onpeneneHHbIX BapUaHTaX OCYIIECTBJIEHUS KOMIO3HMLIUS
cogepxut SLP, MEL, RLP w/unu cypdaxrun.

B HekoTOpbIX BapuaHTax ocyinecTBieHust cMech 0uo-ITAB conepskut Tonbko SLP B
KOHIeHTparuu npuMepso 2 mit (400-500 r/n pacTBOpa) Ha JIUTP KOMITO3ULIHH.

B  HEKOTOpBIX BapHaHTaxX KOMIO3ULHUS [JJII OWOXUMHYECKOTO  IOBBIIEHHS
HeTeoTnaun CONEPKUT pPaCTBOPHUTENb. PacTBOpuTEeNneM MOXeT ObITb CIUPT, HAIpUMep,
STAaHOJN WJIM HW3OMPOINWJIOBBIA CIUPT. B KOHKPETHBIX BapHaHTaX OCYLIECTBICHUS
pPacTBOPUTENb MPENCTABISIET COOOI M30MPOMUIOBBIN CITUPT B KOHLEHTpAuu OT 1 Mur/i 10 5
MII/JI, TIPEATIOYTUTENPHO B KOHLEHTPALMHM NPUMEpPHO 3 MiI/I. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] PACTBOPUTENb JNODABIAIOT B KOHIeHTpauuu ot 25 nmo 100 r/m,

npeanouTuTesbHo oT 30 1o 35 /.
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B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJIEHHUS COJIb AMMOHUS MOXKET MPEACTABISTh COOOI
xJjopua aMMoHus, (ocdar ammonus unu Qgocdar TUaMMOHMS. B KOHKPETHBIX BapHaHTax
OCYLIECTBJIEHHsS COJb AMMOHHs NpeacTtaBisier coboit ¢ocdar ammonus wimm ¢ocdar
AMaMMOHHS B KOHLEHTpaluu OT 1 10 5 Mul/J1, mpeanmodTuTenabHO mpumepHo 2 mi/n. B
OTpEeNEIeHHBIX BApUAHTAX OCYLIECTBJICHUS COJIb AMMOHMS JOOABISIOT B KOHLEHTPALUHU OT 2
no 10 r/m.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS KOMIIO3MLUS IS OHOXUMHYECKOTO
NOBBIIIEHUsT HEPTEOTHAauu CONEPKUT TUAPOKCHI aMMOHMA. B KOHKPETHBIX BapUaHTaX
OCYIIECTBJICHUS] KOHIIEHTpAIMsl TUAPOKCHUIA aMMOHHUsI coctaBisier or | mo 10 wmur/m,
NPEATIOYTUTENIbHO TPUMEPHO 3 M/, B HEKOTOpBIX BapuaHTaX THAPOKCHA AMMOHUS
npencrasisier codoit 70 % pacTsop.

B mpumepe ocylecTBieHHs] TPOAYKT HA OCHOBE MHUKPOOPTaHU3MOB I'OTOBSIT MyTEM
nobasnenust 100 TaUIOHOB KyJNBTYPaJbHOW Cpedbl, COAEpKalled MHUKPOOPTaHU3M H
noOOYHBIE PONYKTHI €T0 JKU3HeAesATeNbHOCTH, K 100 rangoHam pactBopa Boasl 1 Ouo-ITAB.
buo-ITAB, npeamodruTenbHO COPOPOIUIUABL, MPUCYTCTBYIOT B KOHEYHOW KOMITO3MLIMU B
koHneHrpauuun ot 0,005 nmo 0,1 r/n. WM3ompomunoseii crompt (2-50 m/n) wu
nuamMMmoHuiidochar mnmu ammonuiigochar (2-5 r/m) Taxke Moryr ObITh noOaBiIEeHBI K

IPOAYKTY.

Yaanenue zarpsi3HeHUH NPH NOBbIIIEHUH HeQTEOTAAYH

B 3asBneHHOM M300peTeHUsT TPEAJIOKEHbl MaTepUajbl U CIOCOOBI YIIyYIIEHHS
noberan HepTu ¢ Mecta OypeHuss He(TAHbIX CKBaKUH. [IpeMMyInecTBEHHO, HaCTOsIIee
n300peTeHne HCIoNB3yeT OnHy OOpalOTKYy /sl BBINOJHEHHS JBYX OJHOBPEMEHHBIX
MEXaHU3MOB yJIy4llIeHus: HereoTnaun. B 4acTHOCTH, 3asBIeHHOE H300pETEHHE MOKET OBITh
UCTIOJIB30BAHO ISl TOBBILICHUS] HE(PTEOTAAYH, HApPUMEp, NMyTeM CTHMYJHUPOBAHUS MOTOKA
He(TH W3 CKBAKWHBL, MpH yAaJeHHH NapaduHOB, ac(HajbTEHOB, OTJIOXKEHUH M APYIHX
3arpsi3HEHUN M3 HE(PTSIHBIX CKBAXKHH U 000pynOBaHHS A NOOBIMU HE(TH, KOTOPBIE MOTYT,
HampuMep, TMpPermsATCTBOBATh WM 3aMEIJINTh MNOTOK HedTH. YKa3aHHOe H300peTeHue
0COOEHHO TOJIE3HO B BEPTHKAJIBHBIX CKBAXMHAX, 4 TAK)KE MOXKET OBITh MCHOJIB30BAHO JIS
MOBBIIEHNSI HE(PTEOTAAYH U3 UCTOIIEHHBIX (MJIN C 3aHWKEHHON HOOBIYe) CKBaYKUH.

B onHOM acmekre B HACTOALIEM HM300PETEHHUU MPEIJIOKEHBI CIIOCOOBI, CHCTEMbI H

YCTpOﬁCTBa AJI1 IPUMEHCHUS TMPOAYKTOB Ha OCHOBC MHUKPOOPTAHU3MOB MIJisd YAAJICHUSA
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napaduHa, acdampTeHa W JAPYrHX 3arps3HAIOLIMX BEIIECTB, HAmpumep, U3 Tpyo,
TpyOONpPOBOIOB, CKBaKUH, OTBEPCTHUI, pe3epByapoB, HACOCOB M IPyroro oOOpyIOBaHHS, U
marepuana. B npyrom acmekte B 3asBIEHHOM H300PETEHHUH MPEIUIOKEHbI CIOCOOBI U
marepuanel Uil 00paboTku  HedTH, KOTOpas CONEPKUT TaKHe 3arpsiI3HUTENH.
[TpenmyIIeCTBEHHO, KCIOJIb30BAHHE 3asBJIEHHOIO HM300pETEHHsT MOKET YJIYYIIUTh /WK
MOBBICUTh J00OBIMY B HE(PTSIHOW CKBa)XKWHE, MOMOYb B CTUMYJHUPOBAHUH HEPTSIHOM
CKBOKHMHBI, & TaK)K€ BOCCTAHOBUTh HOPMAJIbHOE COCTOSIHHE CKBAXUH C 3aHUKEHHOM
no0bIuei WK ajke 3arjoXINX CKBAYKUH.

Hacrosiiiiee nzoOpereHue sBISETCS SKOJIOTHUECKH YHUCTBIM B TOM CMBICIIE, YTO OHO
MOKET CYIIECTBEHHO CHU3HUTh BHIOPOCH MAPHUKOBBIX ra30B, CBSI3AHHBIX C AOObIYEH TSKEIOM
ceipoii HepTH, Hanpumep, Ha 50 % MO CPaBHEHHWIO C CYIIECTBYIOIIUMH IMPOLECCAMHU. ITO
NPOUCXOOUT TJIaBHBIM 00pa3oM H3-32 YMEHbIIEHUS MOTPEOHOCTH B TPAHCIIOPTHPOBKE U
NepeBO3Ke TOCPENCTBOM TPY30BHKOB, pabOTAOLIMX HA TOIUIMBE, HO TakXe U3-3a
COKpAIleHUs] METaHa, BBbIIENsAEMOro mpu o00padoTke He(PTH, U BBIXJIONHBIX Ta30B W3
nsurateneii, TypouH m oborpeBarenel mpu noObMe W mepepadoTKe, HEOOXOMUMOW IS
TSDKEJION HeTH.

B KOHKpETHBIX BapHaHTaX OCYLIECTBJICHUS MPEIJIOKEHbI CIOCOOBI OTHOBPEMEHHOTO
NOBBbILICHUsT HedTeoTnaun u3 HEPTIHON CKBAKUHBI MNPU YOAJICHUH 3arpsi3HEHUH U3
obopynoBaHusi s A0ObMU WM TepepadoTku HePTH W/ MM Tras3a, MPH 3TOM CIOCOOBI
BKJIIOYAIOT NPUMEHEHHE KOMIIO3UIMM MO HACTOSIIEMY H300pPETEeHHI0 K CKBAKUHE H/HMIIH
obopynoBanuto. Crocod MOKET JOMOJHUTENBHO BKJIIOYATh MPUMEHEHUE IMHUTATEIbHBIX
BEILECTB JJIs BbIPAIHBAHUS MUKPOOPTAHU3MOB.

B onHOM BapuaHTe OCYIIECTBJIEHHS CIOCOO MOKET IOMOJHUTENbHO BKJIIOYATH
npuMeHeHne Kk ckBaxkuHe codoposumnuna (0,005-0,1 r/n), dochara ammonus unu docdara
auaMMoHus (2-5 1/11) 1 u3onpomnmioBoro crupra (2-50 mi/i).

Hcnonb3yemblii B JaHHOM JOKYMEHTE TEPMHH IPUMEHEHHE» KOMITO3MLIUU WIIH
NPOAYKTAa OTHOCHTCS K KOHTAKTy C MHILICHBIO WJIM YYaCTKOM, TaK YTO KOMITO3HMLIHUS HIJIH
NPOAYKT MOIYT OKa3bIBaTh BJIMSHHE HA 3Ty MHULIEHb WJIH y4acTOK. D(PheKT MokeT ObITh
OOyCIIOBJIEH, HampuMep, POCTOM MHKPOOPraHU3MOB W/wiu neiictBuem Ouo-ITAB,
pacTBOpUTENsT W/WIM OPyroro moOOYHOrO MPOAYKTA JKHU3HeHesTenbHOCTH. Kommosuuuw,
COTJIACHO 3asIBJIEGHHOMY HM300pETE€HHIO, MOTYT OBbITh HCIIOJb30BaHbl Ui OYHCTKH TPYO,

pe3epByapoB, TpyOONpPOBONOB, CTep)KHEW, HACOCOB, OOOPYIOBaHUs, TPYHTA W/ WA
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NOBEPXHOCTEH min MaTepuanos. Hanpumep, nponykTsl HA OCHOBE MUKPOOPTaHU3MOB MOTYT
TaK>Ke BBOJUTHCA B HE(TAHbIE CKBAKUHBI W/WIN TPYOONPOBOABI, HACOCHI, pe3epBYyaphl U T.
1., CBSI3aHHBIE C HE(PTIHBIMU CKBAKUHAMH.

CymecTByeT MHOTO THIIOB 3arpsi3HEHHH, CBSI3aHHBIX C OOOpPYJOBaHUEM IS
nepepabOTKU HeTH, TaKUX Kak Macia, napaduHbl, OMTyMmbl/acaibTeHbI, CMOJIBI, Cepa,
noOOYHbIE MPOAYKTHI T'yIpOHa, OUOTIEHKH W Ipyrue Bs3Kue MaTepuasbl. KoMmo3uuwus mo
HACTOSIIEMY M300PETEHUI0 MOKET OBITh MCIIONBb30BaHA JUIsS YAAJISHUs JTIOOOTr0 OJHOTrO WU
HECKOJIbKUX 3arpsi3HEHUH, CBSI3aHHBIX C TOObIUEH, nepenayeit u nepepaboTKoi HePTH.

B onHOM BapmaHTe OCYIIECTBJICHHS KOMIIO3HMLMS 1O HACTOSIIEMY H300pETEHHIO
MoxeT 3(p(eKTUBHO paszKukaTh TBEpAbIH mapaduH npu, Hampumep, ot 25 mo 60 °C. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS 3asBICHHOE H300pETeHHS TaKkkKe MOXKET 3 HeKTUBHO
pa3xmwkath acambTeHbl, OUTYMbI U CMOJIBI B OoJiee LIEHHBIE W IIOJIE3HBIE KOMIIOHEHTHI,
TaKHMe Kak JIETKUE JUCTHIUIATHI W/Win (pakiuu ra3ois, 0e3 pa3siokeHus: ChIpoil HepTH Ha
METaH WU JPyryue HeXeNaTelbHble ra3bl. JTO MOXKeT ObITh JOCTHUTHYTO, HamlpHMep, Ha
NPOTSDKEHUH HOYM, TO €CTh 34 ABEHAAIAaTh 4acoB WM MeHblne. Hampumep, acdansrens! u
CMOJIBI MOTYT OBITH NpPEBpAleHbl B JIETKOBOCIUIAMEHSIOIIYIOCS PAacTBOPUMYIO (opmy,
UMEIOIIYI0 MPEUMYLIECTBO Iepel MX MeEHee JIErKOBOCIUIAMEHSIOIUMCS COCTOSIHUEM
TBEPJIOTO BEIIECTBA.

B onpeneneHHBIX BapHaHTaX OCYINECTBIIEHUS HACTOsIIEe U300pEeTeHHe MOXKET OBbITh
WCTIOJIB30BAHO ISl AUCHEPTUPOBAHUS OCAXIEHHOro napaduna, acdaabreHa WM APYrHX
3arpsi3HSIOIIMX BELIECTB, YTO IMO3BOJISIET Jierde M ACLIeBNIe YIAJISATh STH 3arpsi3HSIOLINE
BEIIIECTBA U3 ChIPOH HeTH U 13 000PYIOBAHMUS.

B onHOM mpHMEpHOM BapHaHTE OCYIIECTBJICHHUS IUCTIEPrHpOBaHue napaduHa v/ uiu
acamprera MoxeT OBITH JOCTUTHYTO MyTeM NpuMeHeHus npumepHo 200-600 rajuioHOB
00paboTku B MEXTPyOHOE MPOCTPAHCTBO MEXAY TPYyOOMPOBOAOM U OOCAAHON KOJOHHOW,
r7le OHA MOXKET MPOTeKaTh uepe3 Hacoc u B Tpybomposoa. O6paboTka MOXKET MPHUBECTH K
s dexTy MeHee dyem 3a 24 yaca OCTAHOBKH CKBAKHHBI. [ [peImouTHTENBHO, 4TOOBI OCTAHOBKA
CKBKUHBI HE TpeOOBaJIach.

B npyrom TUNMYHOM BapHaHTE OCYIIECTBJIEHHUS B JOIOJHEHHE K AMCIIEPTHPOBAHUIO
napapuHa w/wim achambreHa MOXKET OBbITb JOCTUTHYTa MAOIOJNHHUTEIbHAS CTHMYJISLUS
CKBA)XMHBI, TO €CTh yBeJIHUeHHe 1o0bu. Hanpumep, nocie npumMeHeHns: qucreprupyromei

obpaborku mapaduHa W/miaM  acaibTeHa B KOJBIEBOM IMPOCTPAHCTBO  MEXKAY
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TpyOOmpoBOaOM M 00CaTHON KOJIOHHOW MOkeT ObITh mpuMeHeH obvem or 15 mo 1000
Oappeneii 3asBIeHHON 0OpabOTKM, e OHA 3aTeM MOXeT ObITh CMelleHa B IUIACT.
IToprcToCTh, MPOHULIAEMOCTD U TOJIIMHA TUIACTA MOTYT ONpPEneNsiTh 00beMbI HCIOIb3YEMOIt
obpabotku. ITo ucreueHnn npuMepHo 3 THEW OCTAHOBKU CKBAXKMHBI BSI3KOCTb M Mex(dazHoe
HaTSKEHHE CHIDKAIOTCS, YTO MTPUBOIUT K O0Jiee Pe3KOMY YBEIUYEHHIO TOOBIUH.

[Tpeumy1ieCTBEHHO, HACTOsIIIIEe H300PETEHHE MOXKET TIPUMEHSIThCS Ha BCEX CTaIHsIX
LIETIOYKH OTepaLni, BKIFOUasi onepaTopoB passenku u noderuu (E & P) (Hanpumep, CTBOJBI
CKBO)XMH Ha Cylle W Ha menb(e, OTBOAHbIC JMHUU M pe3epBYyapbl), TPAHCIIOPTHPOBKY H
XpaHEHHE YIJIEeBOAOPONOB (Hampumep, TPyOONPOBOIbI, TaHKEPbl, TPAHCIIOPTHUPOBKA,
pe3epByapbel Uil XpaHeHHWe) u Ha HedTenepepadaThIBAIOIIMX 3aBOnax (HampuMep,
TEINIOOOMEHHUKH,  MeYM, pPEeKTU(PHUKALMOHHBbIE  KOJOHHBI, KOKCOBblE€  YCTAHOBKH,
THIPOKPEKHHT).

B omHOM BapuaHTe OCYINECTBJICHHS HAcTosimee HW300peTeHHe MOXKET ObITh
UCTIONB30BAHO JUISI TPENOTBPAINCHUS OTJOXKEHHs W/WIM OCaXAeHHs napapuHOB U
acanpreHoB. JlucneprupoBaHW€ WM PACTBOPEHHE OCAIKOB CHIDKAET KOHLIEHTPALHIO
3arpsI3HSAIOIIMX BEIIECTB B HE(PTH, CHOCOOHBIX OCAXNAaTbCs Ha WIM B HedTerazoBom
obopynoBanuu. TakuM o00pa3oM, HaCTosIIee H300peTEeHHE TMO3BOJISIET OTJIOXKHUTH WU
HOJIHOCTBIO YCTPAHUTh HEOOXOIUMOCTh MPOPHIAKTUIECKOT0 OOCTYKHBAHUS, CBSI3aHHOTO C
yIaJeHHeM OCaIKOB M OTJIOXKEHUH, a TakKe HeOOXOAMMOCTh 3aMEHbI WJIM PEMOHTA AeTaeil
00OopyaOBaHUsI.

B KOHKpETHOM BapuaHTE OCYINECTBIICHUS 3asiBJIEHHOE M300PETEHUS MOXKET OBITh
UCTIOIB30BAHO Il AUCTIEPTUPOBaHMS ac(aNbTEHOBOrO OCaIKa B OMepalusx mnepepaboTKu
HedTu. BricOKHe TemrepaTypbl 1 YCIIOBHS BaKyyMa MPUBOIAT K KOKCOBAHUIO, 3arPs3HEHHIO
W JIe3aKTUBALMN KaTaJn3aTopa Mpu nepepaboTke win odorameHuu Cchipoir HedTu. UToObI
YMEHBIIUTh OOJNbIINE 3aTpaThl, HANpUMep, Ha BbIpe3aHHe TPYOOMPOBOAOB W/MH
TEIUIOOOMEHHUKOB, TA€ IPOUCXOAWUT  BbIaJeHUWEe  ocaakoB. Jlpyrme  obmactu
MPEUMYIIEeCTBEHHOTO OCAKACHHUS ac(albTeHOB BKJIOYAOT TEIUIOOOMEHHHUKH, MEYH,
peKTU(UKALIMOHHBIE KOJIOHHBI, YCTAHOBKH Il KOKCOBaHUSI, YCTAHOBKH JJIsl THAPOKPEKUHTA
UT I

B omHOM BapmaHTe OCYLIECTBICHHS 3asBJICHHOE N300PETEHNST MOYKHO HCIIOJIb30BATh
st o0paboTKM TspKenod HeTH ISl yNYYIIeHUS OJHOM MM HECKOJbKUX XapaKTePHCTHK

HG(I)TI/I. Haan/IMep, KOMIIO3ULIUA MOKET MPUMCHATBHCA K IJIACTaM, COACPINKALIHUM TAXKEIYHO
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CBIpyI0 He(Th, TEM CcaMbIM CHHXXas BA3KOCTh TspKenod Hedtu. IlpemmyrnecTBeHHO
3asBJIEHHOE HM300peTeHHs] MOKET CHU3UTb W/WIM YCTPAHUTh HEOOXOIMMOCTb M 3aTpPaThl,
CBsI3aHHbBIE C BBEJIEHUEM I1apa U JPYTUMH TEPMUYECKUMU, XUMUYECKUMH 1 MEXaHHUECKUMHU
ciocobamu M3BJIeUeHUs Tspkenold Hedtu. Kpome TOro, yMmeHbIIaeTcss WM YCTPaHSETCS
HEOOXOIMMOCTh B BEIECTBax sl pa3OaBiieHus (HapuMep, JIETKOH MIM OYMIIEHHOH ChIpOi
HeTH) ¥ BOOAHBIX pydamkax, YTOOBI TOMOYbL MEPEeMEeLIaTh TSDKENYyK HePTh 10
TpybonpoBogam. bonee TOro, ¢ yMeHbIIEHHEM BSI3KOCTH TSKEJIOW He(pTH TpaHCTIOPTHPOBKA
He(TH CTAaHOBUTCS MEHEe CJOXHOH W/WJIM JOPOTOCTOSILEH, MOCKOJNBKY MOTPeOHOCTh B
aBTOLIMCTEPHAX W pe3epByapax sl XPAHEHUS YMEHBINAETCs, a HCIOJb30BAHNE
TPYOOMPOBOHOTO TPAHCTIOPTA CTAHOBUTCS 0OJIEe OCYIIECTBUMBIM.

bosee Toro, KOMNO3UIMIO MOXKHO NMPUMEHSTh K HEPTSIHOMY IUIACTY, COAEPIKAIIEMY
HEe)KeJaTelbHble KOHLEHTPALMH CepOBOAOPOAa. B  OOHOM BapuaHTE OCYLIECTBIICHHS
crnoco0bl  MOTYyT  OBITh  WCIONB30BaHbBl  JJIsI  TOMABJICHHS  WJIM  yYCTPAHEHUS
cyabdarpenyuupyromux OakTepui, CHUKEHUS TPOAYLUPOBAHUS CEPOBOOPOaA U KOPPO3Hs,
BbI3BaHHOI Mukpoopranmsmamu (MIC), u npeBpameHust HepTH C BBICOKHM COIEpIKaHUEM
cepbl B HE(PTh C HU3KUM COZEPKAaHUEM Cepbl (MM axke Uil COXpaHeHUs HepTH C HU3KUM
COZIEepKAaHUEM CEPBI).

Kpome ToOro, KkoMmo3uuusi MOXET MPUMEHSATbCS Ui JUCIIEPTUPOBAHHS
napauHOBOrO OypoOBOM TIpsi3U U OTJIOKEHHH 0Oe3 HEeOoOXOIMMOCTH B MEXaHMYECKHX
YUCTAIIUX PAcCTBOPAX HJIM TOKCUYHBIX PACTBOPUTENSAX, HANpPUMeEp, B pe3epByapax maJis
XPaHEHHsI U TPAHCIIOPTUPOBKH, TAHKEPAX, CyJax, IPy30BUKaX, TPyOONPOBOAAX M OTBOAHBIX
auHMsAX.  [IpemnoskeHbl  CmocoObl  OYMCTKH — pPE3ePBYapoOB, KOTOpbIE MOTYT  OBITh
3¢ (eKTUBHBIMU Uil AUCTIEPTHPOBAHMS OYpOBOM Tpsi3u M OTIIOKEHUH mapaduHa B TEUCHHE
HECKOJIbKUX JHEH, HalpuMep, MeHee HEeJIeJH.

B omHOM BapHaHTe OCYIIECTBICHUS MPEIJIOKEHbI CIIOCOOBI OYHCTKU pe3epByapa s
XPaHEHWsI WM TPAHCIIOPTUPOBKH, B KOTOPOM BO3JyX WJIM METaH BBOISAT IOJ AABIICHHEM B
pe3epByap C TOCIEOYIOIIUM BBEACHUEM 3asBJICHHONH KOMIIO3UIMM Ha OCHOBE
MHUKpoopraHuzMoB. Kpome Toro, crmoco® MOXKET AONOJHHUTENBHO BKIIOYATh IEPEKAYKY
mr000# CTOYHOHW BOABI Ha BOJAOOYHCTHUTENBHYIO YCTAaHOBKY MOCie OOpaOOTKH 3asiBICHHON
kommosuie. I[IpenmouTuTenbHO BO3AYX WM METaH BBOIAT B pe3epByap, YTOOBI

obecrieunTh MpUONMM3UTENBHO 10 MUHYT MepeMeInnBaHusl.
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Crnocobbl ynanenus: napaduHOB, acajibTeHOB M JPYTUX 3arps3HSIOIINX BEIIECTB,
JUCTIEPTUPOBAaHUE OCAAKOB ac(anbTeHOB U MapapuHOB B HE(PTU M CHIDKEHHE BSI3KOCTH U
cepoBoopona B He(TH W ra3e MOIyT OBITb JOCTHIHYTHI BMECT€ Kak OJUH
KOMOMHHPOBAHHBIN MPOLIECC C MPUMEHEHHUEM KOMITO3HLNIT [0 HACTOSIIEMY H300pETeHUIO Ha
MOBEPXHOCTH HedTenepepadaThIBAOIIEro 00OpyIOBaHUS W/UIH HE(PTH, MPOXOAsIIE depes
Hero. /Jlpyrumu cinoBamu, OOOpyAOBaHME MOKET OBITh OYHINEHO OJHOBPEMEHHO C
00paboTKOI ChIpoii HEPTH.

ObopynoBanue st epepaboOTKH ra3a U HeTH, KOTOPOE MOXKET OBbITh BBIUUIIEHO U
OYMIIIEHO OT 3arpsi3HEHUI B COOTBETCTBUH C HACTOSLINM H300PETEHHEM, BKJIFOYAET BCE THIIbI
U Pa3HOBUAHOCTU OOOPYAOBAHMUSI, CBSI3AHHOTO ¢ NOOBIYEH, mepenaveii, TpPaHCTIOPTUPOBKOH U
nepepaboTKoi raza u HeTH. YKa3aHHOE BKIKOYAET, HApuUMep, o0caaHble TPYObl Ta30BBIX U
He(DTSHBIX CKBa)KHH, HACOCBI, CTEPIKHH, TPYOOIPOBOABL, JIMHHM, pe3epByapbl U TOMY
nonobHoe. Ilpennosnaraercs, 4TO HACTOSINAST KOMIO3ULHMS MOMKET OBITh HCIIOJb30BaHA CO
BCEM 000pYyIOBAaHUEM TAKOTO POJIA.

B ompeneneHHbIX BapuUaHTaX OCYLIECTBJICHHsS KOMIIO3UIMH, HCIIOIb3yEMbIe B
cnocofax MO HACTOSLIEMY H300pETeHHIO, COAEp)KaT HHIPEAHUEHTbl B KOJUYECTBAX,
3¢ exTuBHBIX TSI OYMCTKH OOOpymoBaHus Wwnu misa  oOecnieueHus: 3(PQexkTuBHON
00paboTku 1yl MHrHOMPOBAaHMS HAKOIUIEHWs! TBEPAbIX BemecTB. CylIecCTBYeT MHOXKECTBO
nyTel, KOTOPBIMH CHOCOO YAAJeHUs WM TPENOTBPAINECHUs] HAKOIUICHUS 3arps3HEHUH B
ra3oBbIX W HEPTAHBIX CKBOXUHAX M OOOPYNOBAHUM MOXET OBITh pealn30BaH C
HCIIOJIb30BAHHEM KOMITO3UIIMH B COOTBETCTBUH C HACTOSIIIUM H300PETEHHEM.

B nomonHeHuWe K OYMCTKE CKBaKHH M COMYTCTBYIOIIErO OOOPYAOBaHHS YacTo
’KeJIaTeIbHO BBOJIUTh KOMITO3HLIMIO Yepe3 OTBEPCTHs B 00CATHOIN KOJOHHE B OKPY’KAFOIIUIA
riact. KoMIo3uiusi MOKeT HarHeTaTbCsl B OKPYIKAIOLIWIA MJIACT MOA JEHCTBHEM IaBJICHHUSI
WK, €CJI KOMIO3UIMU TO3BOJIUTh OMYCTHTHCS HA JHO OOCAIHON KOJIOHHBI, KOMIO3ULHS
MOKET MPOCOYUTHCS B IUIACT O€3 JOMOJHUTENBHOTO AaBjieHus. KoMmosuiusi mpoHHKaeT B
IUTACT, PAacTBOPSS 3aKyMOPKHU B IUIacTe, 4YToOBl odecrneunth Oonee 3PdexTrBHYIO 100bIMY
HeTH U raza.

B omHOM BapmaHTe OCYIIECTBIEHHMs CIIOCOO OYHMCTKH U OOCIy)KMBaHUS pabodei
CKB&KMHBI, BKJIOYAs OKPY’KAIOLIWI IJIACT, BKJIKOYAET B ceOs CTaauu 3ajMBaHUs HIIH
BBEIEHHMs KOMIIO3HMLMM BHHM3 MO OOCaJHOW KOJOHHE (3aJHWE JIMHUH) CKBaXXHHBI |

o0ecrieueHHnss BO3MOKHOCTH €€ CMEIIMBAaHHUS C YK€ NPUCYTCTBYIOIIEH >KUAKOCTBIO B
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ckBakuHe. Koraa npucyTcTByeT AOCTATOYHOE KOJMYECTBO JKUAKOCTH, KOMIO3ULMIO MOXKHO
IIPU >KEJIJAHUU LUPKYJIUPOBATh, HAIpUMeEp, C IOMOIUBK) Hacoca B TeueHue 24-72 4acos,
npeanoutuTenbHo 48-72 yacos. Ilepen nupkymsanuei KOMIO3ULMN MOXKHO aTh OMMYCTUTHCS,
Hanpumep, B TeueHue 8-24 uvacoB. Bpems omyckaHus, BpeMs LUPKYJSLUU U JO3HUPOBKA
3aBUCST OT OXKHIaeMOT0 KojruecTBa napaduna, achanbreHa, OMOIIEHKH, OTJIOKEHUH W/ UITH
APYTOro 3arps3HUTENS, a TAKXKe OT TIyOWHBI M pa3Mepa CKBOKUHBI. ba3oBas HauanbHas 1032
MOJKET COCTaBJATh 20 rajyIoOHOB KOMIIO3ULIMU U JUJIsl OAJEPKAaHUS YHCTON KOHCTPYKIUH, IO
MEHbLIEH Mepe, MPUOIH3UTEIBHO S TAJFIOHOB KOMITO3ULIMY HA CKBAKMHY Ha MEPUOIUIECKOM
OCHOBE, HalIpUMeEp. pa3 B /IBE€ HENENH, eKEMECSIUHO, pa3 B JBa Mecslia, HO He OrPaHUYUBasAChH
STUM.

B 1omonHUTENpHBIX BapUaHTaxX OCYIIECTBJAEHUS KOMIIO3MLMA IO HACTOALIEMY
U300pETEHNIO MOKET MPHMEHSTHCS HETOCPEACTBEHHO K obopynoanmto. Hampumep, nepen
pa3MereHneM cTepskHel U 00CagHBIX KOJIOHH B Ta30BbIX W/WJIM He(TSHBIX CKBAKMHAX 3TH
4acTH MOTYT OBITh OIpPBICKAHBl WM MPOMUTAHbl Kommo3unuen. Yactm moryt ObITh
NOTPY>KEHBbI B pPe3€pBYapbl, 3aM0JHEHHbIE KOMIIO3UIINEN, A MPEeAOTBPALIEeHUs] KOPPO3UH U
HAKOIUICHUS 3arpsi3HEHUN.

KoMno3uiuo MOKHO BBOAMTH C IOMOLIBIO HATHETATENbHBIX HACOCOB B Ta30BbIE WU
He(TsAHbIe CKBRXXMHBI Ha IIeJb(e 1 YMEHbLIEHNs 3arpsi3HEHU, B 4aCTHOCTHU napaduHa, B
o0camHbIX KOJIOHHAX M JMHUSAX nepenadu. B nmomomHenme k mpoOiemam, CBS3aHHBIM C
Ha3eMHBIMH HE(TSHbIMU CKBXXMHAMHM, Y HE(PTSIHBIX CKBOKUH Ha Lieib(e ecTh ele OnHa
npoOJiemMa, CBsS3aHHAs C TEM, YTO MOPCKAsi MJIM OKEAHCKasi BOJa BeleT ceOsl Kak XJIaAareHT B
TpyOONpPOBOZE M HAXOOUTCS MEXKAY OHOM OkeaHa u Iuatgopmoi. Takum obpasom, y
HEe(TSIHBIX CKBOXUH Ha Iejb(pe ecTh ocobas mpodiieMa ¢ HakorieHneM mapaduHa. Jis
obpabotku Tpybomposoma, ot 1-500 rammonoB mo 1000 Oappeneii, Hampumep, 10000
Oappeneli wim Ooyiee KOMMO3ULUU MOXHO MPHUMEHUTh K KOMIIO3HLUU CO CKOPOCTBIO
BBEICHUS, HarpuMep, oT 1 10 20 rayioHOB B MUHYTY, Wi OT 1 1o 20 Gappeneii B MHHYTY.

3asBneHHass oOpaboTka MoxkeT ObiTb 3(QexTHBHON B psAge PasIUYHBIX
r€0JIOTHYECKHX IUIACTOB, Kak Moka3aHo Ha Pwur. 21. Hanpumep, 3asBneHHOe M300peTeHus
MOJKeT OBbITh IOJIE3HO B IJIaCTax Tak riayboko, kak npumepro 7000 ¢ytoB mmm rayoxke,
TAKUX TIOBEPXHOCTHBIX, Kak mpumepHo 1500 ¢yroB mnu menbine. Kpome toro, nsobperenne

MOJKET OBITH ITOJIE3HBIM B miaactax, UMCHOIUX AUAIIA30H MOPUCTOCTHU u/vnu IMPOHULIAEMOCTH,
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Hanpumep, ot npumepHo 0,1 % no npumepHo 20 % unu Gonee. M300peTeHne Takke MOKET
OBITH MMOJIE3HBIM B ITUIACTAX, UMEIOIINX MIUPOKUI ANana3oH temmneparyp, pH u coneHoctu.

IIponykThl Ha OCHOBE MMKPOOPIaHM3MOB, MWCIOJb3yeMble B CrHocobax o
3asBJICHHOMY M300pETEeHHIO, MOTYT COAEPKaTh MHIPEIUEHTHI B KOJMYEeCTBax, 3(pdeKkTHBHBIX
IV OYMCTKU CKB&)KMH, IUIACTOB W OOOpyAOBaHuUs, sl oOecrnedeHus: 3P QPeKTHBHOTO
MOKPBITUST HA WX MOBEPXHOCTSIX, 4YTOObI MNPEeNoTBPaTHTh OyAylIHe HAKOIUICHUE
3arpsI3HSIOIINX BELIECTB, OCAXKIEHHUI U KOPPO3HH, W/ MIIN CHU3HUTD BA3KOCTb ChIPOH HETH 10
KEJIAeMOTO YPOBHSI.

ITpoaykT Ha OCHOBE MHUKPOOPTaHHU3MOB MOXXHO HAHOCHUTBH C KOMIIO3UIHEH, KOTOpast
CHOCOOCTBYEeT anre3nu MpOAYKTAa HAa OCHOBE MHKPOOPraHHU3MOB K 0OOpabaTbIiBaeMoii
NOBEPXHOCTH. BemecTBo, cnocoOCTByIOIIEe aAre3un, MOKET ObITh KOMIIOHEHTOM MPOAYKTA
HA OCHOBE MHKPOOPTaHM3MOB WJIH OHO MOXET NPHUMEHSThCS OIHOBPEMEHHO WU
MOCJIEIOBATENBHO C MPOIYKTOM Ha OCHOBE MHUKPOOPTraHu3MoB. BemecTsa, criocoOcTByromee
anre3suy, MOTYT BKJIFOUATh OPTaHMYECKUE HIJIM HEOPraHMYECKHE YACTHIBI, MOHBI, TaKHE KaK
Kampluii, Maramid, Qocdar wW HaTpwii, Kene30, UCTOYHUKU VYIJIepoAa, KOTOpPBIE
MeTaboNM3UPYIOTCs 10 aneTuiikopepmenta A, anermidocdara u auerara.

Hanpuwmep, no 50 mac. % unu Gosnee no0aBOK MOTyT ObITh JOOaBJIEHBI, IO Mepe
HEOOXOIMMOCTH, Uil KOHKPETHBIX NMPUMEHEHMH, TAKUX KaK M3MEHEHHE YPOBHEH JIeTydHx
OPTaHUYECKUX COEIUHEHUMN, YBEIU4YeHHE NMPOHHKHOBEHUS CMECH, YMEHbIIEHHE BS3KOCTH
CMeCH, B KadecTBE COEJUHHUTENeH Ui HEepPacTBOPUMBIX PACTBOPHUTENEH B CMECH M UL
obecriedeHHs: paCTBOPUTENICH IJIsl OJICOPUITbHBIX M THAPOQPUIBHBIX OTJIOKEHHIH.

[Monxonsimue n00aBKK BKIJIIOYAOT TEPIIEHBI, TEPIIEHOBBIE CIHPTHI, CMECH CIIOJKHBIX
s¢upoB crimproB C8-C14, rnmkonu, npocTeie 3UPBI TIUKONEH, CIOXKHBIE 3PHUPBI KUCIOT,
CJIOJKHBbIE 3(UPBl TUKUCIOT, YIIEBOAOPOABI HE(PTH, AMHHOKHCIOTBHI, AJIKAHOJAMHHBI MU
aAMHHBI, TPEINOYTHTEIBHO METWIOBbIE WM U300yTWIOBbIe cioxHble 3¢upel C4-Co
ann(paTHYECKUX ABYXOCHOBHBIX CJIOKHBIX 3(UPOB M H-METUJI-2 MUPOJIUAOH.

[Ipumepsl TepneHOB BKIOYAOT d-TUMOHEH M anbda- u OeTa-NMMHEHOBBIE U
TEPIIEHOBBIE CHHPTHI, BKJOYast TeprnuHeon. Cmecu cnoxHbIX 3¢upos cnmproB C8-Cl4
Bkmouaror EXXATE 900, 1000, 1200 or Exxon Chemical; riaukons BKJIHOYAOT
NPONMJICHIJIUKONb, AWMPONMIEHTINKOIb U TPUMPONIIMIEHTJINKONIb, W MPOCTbIE 3(UPbI
TJIUKOJIEH BKJIFOYAIOT MOHOMETUJIOBBIA 3(QHp AUMPONIIEHTIMKOIS, MOHOMETHIIOBBINA 3¢(up

NPONWJICHIJIUKONS,  MPONWJIEHTJIUKONb-H-OyTHIIOBBI  3Qup, MOHOOYTHIOBBIA  3¢dup
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STWJIEHTJIMKONST M MOHOOYTWJIOBBIA 3¢up nustuneHrnukons. CrnoxHble 3(QHUPB KHCIOT
BKJIFOYAIOT METHJIONeaT U METHJUIMHOJIEAT, a CIIOKHBbIe 3(UPbI IUKUCIOT BKJIIOYAIOT
METWJIOBbIE WJIM OYTHJIOBBIE CIJIOXKHBIE AMI(UPHI TIIyTAPOBOM, AJUIWHOBOW M SIHTAPHOM
kucyot. Yraesoxopoas! Hedru Bkimoyaror AROMATIC 100, AROMATIC 150 ISOPAR M
u ISOPAR K.

AMUHBI, Takue Kak  MOpP(QOIHUH, 1,3-auMeTHN-2-UMUAA30JIMTUHOH, 1,3-
MPONaHAuaMHH, 2-aMUHO-1,3-Mponanano; U 3-aMUHOMNPOMAHOJ, & TaKXKe aJKaHOJAMHUHBI,
Takue Kak TPUITAHOJAMHH, AUSTAHOJAMUH, 2-aMUHOMETUJNPONAHON U MOHO3TAHOJAMUH,
AOEHCTBYIOT B KaueCTBE JUCIEPraTOPOB U 3arpsi3HSIOMIMX BEIIECTB M CONFOOMIU3UPYIOT
JKUPHBIE KHUCIOTBI M Macjia. AMHHOKHCIIOTBHI OOECIIEUHBAIOT HETOKCHYHBIC AbTEPHATHBBI
MOHO3TaHOJAMUHY U JAEHCTBYIOT KaK XeJaTOPbl METAIOB. MeTHUIIOBbIE WM M300yTHIIOBBIE
cnoknble 3¢upbl C4-C6 anudaTHuecKuX IBYXOCHOBHBIX CIIOXKHBIX 3(UPOB U H-METHII-2-
MUPPOJIUIOH TAKXKE SABJISIOTCS MOJE3HBIMU.

MoryT OBITh HCIIONIB30BaHbI APYTHUe NOOABKH, OOBIYHO HCIIOJIB3YEMbIE B YHCTSIINX
KOMITIO3ULIMSIX, BKJIOYAs CMSTYAKOIIMEe BOAY AareHThI, CBA3BIBAIOLIUE COEAUHEHUS,
UHTUOUTOPBI KOPPO3MHM M AHTUOKCUAAHTBI, KOTOpBbIe IOOABISIIOTCA B KOJUYECTBAX,
3¢ (QeKTUBHBIX UIsI BBINOJHEHUS HX NpeanosnaraeMoil (QyHKIMH. OTH 100aBKM U HX
KOJIMYEeCTBA XOpPOIIO M3BECTHHI CleHuanucTaM B JaHHOH oOnactu. Ilomxomsmue
CMATYalOIMe BOAY AareHThl BKJIIOYANOT JHHEHHbIE (ocdarbl, COMOIUMEPBl CTHPOJIA U
MaJEHMHOBOM KHCJIOTBI M mnonuakpuiatsl. Iloaxopsimue CBs3bIBAIOLINE COEAMHEHUS
BKJIFOUAIOT 1,3-muMeTmin-2-uMHIa30UIUHOH, 1-(peHn-3-u3orenti-1,3-nponaHauon; u 2-
THIPOKCHU-5-HOHWIAeTOQEHOHOKCUM. [IpuMepbl MHTHOMTOPOB KOPPO3HHM BKJIFOYAKOT 2-
AMHUHOMETWJITNIPONIAHOJ,  JUSTHIIPTAHONAMUH  OEH30TPam3os W METHJIOSH30TPHUA3O0IL.
AHTHOKCHIAHTBI, MOAXOMASLINE JUIsl HacTosimero usobperenus, BkiaodaroT (BHT) 2,6-au-
Tper-OyTui-napa-kpe3on, (BHA) 2,6-qu-tper-0ytun-napa-anu3on, uaruourop Eastman OA
BM-okcamunbuc  (OGensunmunmenruapasun) u - Eastman  DTBMA  2,5-nu-tper-
Oy THIITUAPOX UHOH.

Bce no0aBku mHODKHBI HMMETh TeMIeparypy BociutamMeHenusi Oonee 100 °F,
npeanourutensHo 6onee 150 °F u 6onee mpeanourutenbHo 195 °F TepMokaranuTudeckoro
CTOpaHusl IJIsl TOCTKEHUs] KOHEYHOH TeMIepaTrypbl BOCIUIAMEHEHUs! npoaykra Oonee 200

°F.
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Hcnoab3oBanne NpoayKTOB HA OCHOBE MHKPOOPTraHU3MOB B GHOpeMeIHAIHH

B omHOM BapmaHTe OCYIIECTBJIEHHS KOMIIO3MIIMM M CIIOCOOBI IO HACTOSIIEMY
M300pETeHNI0O MOXKHO HCIIONIb30BATh Uil OHOpeMequaluy MOYBbI, TTOBEPXHOCTEH, BOA WIH
APYTUX YYacTKOB, 3arPsI3HEHHBIX YIJIEBOJOPOAMHL.

BapuaHTbl OCyLIECTBICHHsS HACTOSILIETO M300pETEeHHsI BKIOYAOT B ce0si CrocOOBI
OuopeMenuanvu Kak in Situ, Tak W ex Sifu 3arpsi3HEHHBbIX TBEPIBIX BEIIECTB, MOYBbI U BOJ
(TPYHTOBBIX M TIOBEPXHOCTHBIX), TA€ METOIbI iM Sifu ONpPEeNeJeHbl KaK Te, KOTOpbIe
NPUMEHSIOTCS, HAalpUMep, K TOYBE U TPYHTOBBIM BOJAM HA Yy4YacTKe C MHHUMAJbHBIM
BMEIIATEILCTBOM. METOBI ex Sif — 3TO METOABI, KOTOpblEe NMPUMEHSIOTCS, HAapuMep, K
NOYBE U TPYHTOBBIM BOJAM, KOTOPbIE OBUIM yAAJEHBI C yYaCTKa, HANPUMEP, C MOMOLIBIO
3eMJISTHBIX padoT (T0YBa) MK MepeKayku (BOAa).

In sifu MeTOIbI, KaK TPABUIIO, SBJIIOTCS] HANOOJIee JKeaTeIbHbIMU BapUaHTaMH U3-32
Ooree HU3KOI CTOMMOCTH M MEHBLIETO Bpena Al OKpyskaromeh cpensl. OOpaboTka in situ
MOKeT OBbITb OrpaHHYEHA, HamlpuMmep, TNIyOMHOH IOYBBI, KOTOPYHO MOXKHO 3(PQEeKTHBHO
obOpaborare. Bo mHOrux mnousax s¢ddexrtuBHas audQy3uss KUCIOpoma Ui KETaeMbIX
CKOpocTell OuopeMenualii HaXOAWTCS B JWANa30HE OT HECKOJIbKUX CAHTUMETPOB [0
npuMepHO 30 cM B rITyOMHY TOYBBI.

B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHHs HACTOALIEr0 M300pETeHUs METOX i Sifu
BKJIFOYAET MEXaHMYECKOe PACIPOCTPAHEHHE KOMITO3ULIUM Ul peMeIUaliy 110 HACTOSLIEMY
U300pETeHNI0O Ha 3arpsi3HEHHOH IIOBEPXHOCTU. OJTO MOXET OBITb BBIIOJHEHO C
UCTIONIb30BAHUEM CTaHAAPTHOTO CPEACTBA Il PACHPOCTPAHEHHUs] WM pPacHbLIUTENIs. B
HEKOTOPBIX BapUAHTAX OCYINECTBJICHHUS] OHA CTAIHs PACIPOCTPAHEHHS MOMKET 3aBEPIIUThH
NPOIIECC HAHECEHHS, B KOTOPOM BCE KOMITOHEHTBI BKJIFOYEHBI B OJTHY KOMIIO3HLMIO. B npyrux
BApPHUAHTAX OCYLIECTBJICHUS, B KOTOPBIX HCIOJB3YIOTCS COCTaBBI, COCTOSIIINE W3 JBYX FHIIH
HECKOJIbKUX 4acTeH, MOTYT HCIIOJIb30BAThCS HECKOJIBKO CTAANN pacipocTpaHeHus. B ogHOM
BapHUAHTE OCYIIECTBICHUS KOMIIO3HLIMIO sl OMOpeMeInaliiil MOXKHO BTHPATh, BUNINATH HITH
BIABJIMBATh HA IIOBEPXHOCTb MJHM TPYHT, MOIJIEKAIEM OYHCTKE, C HCIOJIb30BAHUEM
MEXaHUYECKOTO BO3IEHCTBHSI AUl BOABIMBAHUS KOMIIO3MLIUHU Uil OHOpEMEnHaluy B MOPbI
WIA HEPOBHOCTH Ha TIOBEPXHOCTH W/WIN JUIL PAacClpOCTPAHEHUs KOMITO3ULMH ISt
OnopeMenuanii  BOKPYT 3arps3HEHHOH Teppuropuu. B eme opHMX BapuaHTax
OCYIIECTBIIEHHsI TNPH HAHECEHWH Ha TBEPAble MOBEPXHOCTH TOCIEAYIOIee HaHECEHUe

KOMIO3unuu Ui peMeaualvi  MOXKET BIOCICACTBUU CONPOBOXKAATECA HAHCCCHUEM
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JKHIKOCTH, TakOW Kak BoAa. Bomy MOXKHO HAHOCHUTb B BHIE CIpes C HCIOJIb30BAaHHEM
CTaHZAPTHBIX CIOCOOOB, M3BECTHBIX CIELMAINUCTY B NaHHOW obnactu. [lpyrue xupkue
CMa4MBAIOIINeE areHThl M CMAYHMBAIOIINE COCTABBI TAKIKE MOTYT OBITh HCIIOJIb30BAHBI.

JlononHUTeNbHBIE IPUMEPBI METOJIOB /M Siftf, KOTOPbIE MOTYT OBITH HUCIIOJB30BAHBI B
HEKOTOPBIX BapHAHTaX OCYIIECTBJIEHHs HACTOSIIETrO M300peTeHN s, BKIIIOYAOT OHOYAaIeHuE,
ouopasnoxenue, 6uodbapdoTHpOBaHUE M OMOAyrMEHTAIMI0. broynaneHe BKIIOYaeT moaavy
BO3/yXa U MUTATEJbHBIX BELIECTB Yepe3 CKBAXKUHBI HA YYaCTOK 3arpsisHeHUs. B HEKOTOpBIX
BapUAHTaX  OCYLIECTBJIEHHs  HACTOSALIEr0  HW300pETeHUs]  CXKATbli  BO3AYX  MOJKET
UCIOJIb30BAThCS. B KAUECTBE IMHEBMATHYECKOrO Tra3a-HOCUTENsl Ui TPAHCIOPTHPOBKH
KOMITO3HMLIMH AJIsl peMeIHallii Ha OCHOBE MHKPOOPTaHM3MOB MO HACTOSIIEMY M300pETEHHIO
B MOJI3€MHbIE 30HbI 3arPsI3HEHHSI, TAKHE KaK BOIOCHA0KEHHE U BOTOHOCHbBIE TOPU3OHTHI.

buonerpanauus in sifu MOXET AOMOJHUTENBHO BKJIIOYATh MOAAYY KHUCIOpOAa U
MUTATEJbHBIX BEIIECTB MyTE€M LIUPKYJSILHMHA BOAHBIX PACTBOPOB Yepe3 3arpsi3HEHHbIE MOYBBI,
4TOOBI CTHMYJIMPOBATh €CTECTBEHHbIE OAKTEPUH K PA3JIOKEHUIO 3arpsi3HSIOLINX BEIIECTB.
Hekoropble  BapuaHTbl  OCYIIECTBJIEHHUS  HACTOSIIErO  W300pETeHUs]  BKIIFOYAIOT
UHQUIBTPALMIO BOAOCOMCPIKAIIMX IUTATENbHBIX BEIECTB M AKIENTOPOB KUCIOPOAA WIIH
APYTHX 3JIEKTPOHOB JUISI OUUCTKH MOJ3EMHBIX BOJ MOCJIE IPUMEHEHHsI TBEPIAOH WITH KUAKOM
KOMITO3MLIUH 1J1s1 OMOpEeMeUaLiy 110 HACTOSIEMY H300PETeHUIO.

buobapborupoBanue i sifu OOBIYHO BKJIIOYAET HATHETAHHE BO3IyXa O] AaBJICHUEM
HIDKE YPOBHSI TPYHTOBBIX BOJ JUIS INOBBIIIEHHS KOHIIEHTPALMK KUCIOPOAA B IOA3EMHBIX
BOJAX M IMOBBIMIEHUS CKOPOCTH OHOJOrMYECKOTO pPAa3JIOKEHUS 3arpsi3HSIOLIMX BELIECTB
MHKPOOPraHH3MaMH [0 HACTOSIIEMY H300pPETEHHI0 WM BCTPEYAIOIIMMHUCS B TMPHUPOIE
Oakrepusimu. BrobapOoTupoBaHue yBeIMYHBAET MEPEMELTHBAHNE B HACBILICHHOW 30HE U TEM
CaMbIM YBEJIMYHBAET KOHTAKT MEXAy MOYBOW M IPYHTOBbIMH Bojamu. IIpocrora u HH3Kas
CTOMMOCTb YCTAHOBKH TOY€K BBOJA BO3yXa MaJOro JuameTpa o0ecreunBaeT 3HaYUTEIbHYIO
'MOKOCTh MPH MPOEKTHPOBAHMU M KOHCTPYUPOBAHHMU CHUCTEMbl. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHs] HACTOSIIEro M300peTeHHsT CKAThIi BO3MYX mpouecca dnodapOoTupoBaHus
MOXKET [JeiCTBOBaTh B KayeCcTBe ra3a-HOCHTENs JJisi [HEBMAaTHYECKOH Moaa4u
NOPOIIKOOOPAa3HOM W/HMIM JKUAKOW KOMIO3WLHMHM JAJisl PEeMEAHAalMyd IO HACTOSILIEMY
M300pETEeHUIO B MOJA3EMHBINH HCTOYHUK BOJbI, HATIPUMED B BOAOHOCHBII TOPU30HT.

Mertonel ex situ OOBIMHO BKJIFOHAIOT B ce0si BbIEMKY WJIM YIAJICHHE 3arps3HEHHOM

noyBel M3 3emud. IIpumepbl MeTromoB OHOpeMeawauuu ex sifu, KOTOPbIE MOTYT
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UCTIONBb30BAaTbCSl B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHMsS HACTOSLIEr0 H300peTeHus,
BKJIIOUAIOT ~ 3€MJlefiee, KOMIIOCTUPOBAHHWE, KOMIIOCTUPOBAaHHME B  Ky4dax MO
HOJMATUIICHOBOH TUIEHKOH 1 OMOPEeaKTOpPBI.

3emuenenue ex situ — 3TO METOA, TPU KOTOPOM 3arpsi3HEHHAasi NOYBA BBIKAIIBIBAETCS
U pacrpenesnseTcs: Mo MOArOTOBJIEHHOMY CJIOK M MEPUOANYECKH BO3JEIBbIBAETCS 10 TEX IOP,
MOKa 3arpsi3HSIOIINE BeLecTBa He pasjararorcsa. [IoMUMO NpuUMeHEeHHs KOMITO3ULIUU IO
HACTOSIIEMY M300pPETeHMIO, YKa3aHHBIA CIMOCOO MOJKHO HCIOJNB30BaTh JAJISI CTHMYJILAN
MECTHBIX OHOpa3jaraéMbIX MHUKPOOPTaHM3MOB M OOJErdeHus: UX a’poOHOH Aerpamganuu
3arpsI3HSIIOIIMX BEUIeCTB. B 1enoM mpakTuka orpaHuunBaeTcst 00paboTKOH MOBEPXHOCTHBIX
10-35 cM mouBbl. B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHHS HACTOSIIETO H300pETeHUS
KOMITO3ULIUH JUI pEeMEIUAllMd IO HACTOSINEeMYy H300peTeHHI0 MOTYT HAHOCHUTBCS Ha
MOJTOTOBJICHHbIE CIIOM, 10 MEHbIIeH Mepe, B OJHOM IPUMEHEHHH C MOocieayoien
NepuoauIecKoil 00paboTkoil. KoMmosumms MoXKeT TOMONHATh MECTHbIE MHUKPOOPTAHU3MBI,
YTO MOXKET IPUBECTU K Oosiee OBICTPON U MOJIHONW PeMeINALliH 3arPsI3HSIOINX BELIECTB.

KomnoctupoBanue ex sifu — 3TO METOH, KOTOPBIA BKJIOHaeT B  ceds
KOMOWHHUPOBAHNE 3arPsi3HEHHON MOUBBI C HEOTACHBIMU OPTaHUYECKUMHU NO0OaBKaMH, TAKUMHU
KaK HaBO3 WM CeJIbCKOXO3SHCTBeHHbIe OTXOoAbl IIpucyTrcTBue 5THX OpPraHMYECKUX
MaTepHajoB TMOAJEPKUBAET pa3BUTHE OOraroil MOMyJNALUH MHUKPOOPTaHU3MOB U
NOBBILICHHBIX TEMIIEPAaTyp, XapakTepHbIX Al KommoctupoBaHus. [logoOHO ommcanHOMY
BBIIE MPUMEPY 3€MJEAEeNHs, B HEKOTOPbIX BAPUAHTaX OCYLIECTBJICHHUs HACTOSILEro
n300peTeHNs] KOMIIO3MLIMU IO HACTOSIILIEMY H300PETEHHIO MOTYT KOMOWHHUPOBATHCS C
METOJIlaMU KOMITOCTHPOBAaHMs Jisi co3nanus Oonee 3ddexTuBHON u Oonee ObICTpOU
OropeMenuany 3arpsi3HEHHBIX YYACTKOB.

KomnoctuposaHue B Kydax MOA MOJU3THICHOBOM IUIGHKOW ex sSifi NPENCTaBisieT
coboli rubpuz 3emuenennss U KoMmroctuposaHusi. I1o CyTH, CKOHCTPYMPOBAaHHBIE OTCEKH
KOHCTPYHPYIOT KaK a3pUPOBAHHBIE KOMIOCTHBIE Kyur. OOBIYHO HCIIONB3yeMOe ISl OUUCTKH
He(TSHBIX YIIIEBOJOPOIHBIX MMOBEPXHOCTHBIX 3arpsi3HEHUH, KOMIIOCTUPOBAHHUE B Ky4ax MO
NOJIMSTUJICHOBOH — TUIEHKOW  MpencTaBisieT CcOOOH  YCOBEpLICHCTBOBAHHBIM — BapUaHT
3eMJIeieNnsi, KOTOPbI MOKET OOpoTbCsi C (PU3MUECKOW moTepel 3arpsi3HEHHH IyTeM
BbIllleJIauMBaHus U ucnapeHus. KomnoctuposaHue B Kydax MOA MOJU3TUIEHOBON IMIIEHKON
oOecrieunBaeT OJIATONPUSITHYIO Cpeny Il MECTHBIX ad’poOHBIX H  aHA3POOHBIX

MUKpoopraHusMoB. Hacrosiimee wu3oOpeTeHHe XOpOWIO MOAXOMUT JJIsl JOTOJHEHHS U
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yay4ineHus: OuopeMeualiy 3arps3HUTeNel ¢ UCIONIb30BAaHUEM KOMIIOCTUPOBAHHSI B Ky4ax
MO NMOJUSTUJIEHOBOH IIJIEHKOM.

buopeakTopsl, BKIIIOYast MIJIAMOBBIE PEAKTOPBI WIIH BOAHBIE PEAKTOPDI, UCTIONIB3YIOTCSI
anst oOpabOTKM ex sifu 3arps3HEHHON MOYBBI M BOJIBI, BBIKAYAHHOW U3 3arps3HEHHOTO
uierida. buopemenuanusi B peakTopax BKJOYaeT B ceOsi 0O0pabOTKy 3arps3HEHHOIO
TBepAOro Marepuana (TOYBbI, OCagKa, OTJIOKEHWIH) WM BOAbI B CKOHCTPYHPOBAaHHOI
cucteme 3amuThl. CyCreH3HOHHBIH OHOpEakTOp MOXKeT ObITh OMpenesieH Kak 3alUTHAasl
€MKOCTb U YCTPOICTBO, UCIIONIB3yeMble AJIsi CO3AaHusl Tpex(asHOoro (TBEpAOro, SKUAKOrO U
ra3o00pa3HOro) YCIOBHUS CMELIMBAHUS JUIsl YBEJWYEHHs] CKOPOCTH OuopeMenunanuu
CBSI3aHHBIX C TOYBOH M BOAOPACTBOPUMBIX 3arps3HUTENICH B BHIE BOJHOW CYCIEH3UH
3arpsiI3HEHHOM MOUBbI U OMOMACcChl (OOBIMHO C MECTHBIMH MUKPOOPTaHU3MaMH), CIOCOOHBIMU
pasznaraTh LieJleBble 3arpsS3HUTENM. B LelIoM, CKOPOCTb U CTENeHb OHOpPA3IOKEHUs B
OMOpEaKTOPHOH CHCTeMe BBILIe, YeM i Sifu WIh B TBEPAO(DA3HBIX CHUCTEMAX, MOCKOJbKY
OKpy’Karommasi cpema Oosee ympaBisieMa U, CIEIOBAaTENIbHO, OoJjiee KOHTPOJMpyeMa U
npenckasyemMa. B HEKOTOpPBIX BapuaHTaxX OCYIIECTBJICHMS HACTOSILEr0 H300peTeHus
pPacKpbITble B HACTOSIIEM JOKYMEHTE KOMIIO3HLIMU HCHOJB3YIOTCS JJIi TOBBILICHUS
5 PEKTUBHOCTH U CKOPOCTHU PEAKLIUIT Pa3JIOKEHHUS 3arpsA3HAIOIINX BEIECTB B ONOPEaKTOpax.

B onmHOM BapuaHTe OCYILIECTBIEHHS MHUKPOOHAs KOMIIO3ULMS IO HACTOSILIEMY
M300pETeHUI0 IHCIEPrUpOBaHa B 3arpsi3HEHHOH He(ThIO TOoYBe, OyAyuM HAaHECEHHOH Ha
Hocurenb. Hocutenp MoxeT OBITh H3rOTOBIEH W3 MAaTepUalioB, KOTOPbIE MOTYT

OTHOCUTECJIbBHO MATKO VYIACPKUBATb Ha HEM MHUKPOOPraHU3Mbl W, TaKUM 06pa30M,

,
obecrieunBaTh  JIeTKO€  BBICBOOOXKAEHHE  PAa3MHOXKAIOUIUXCS ~ TakuM  oOpasom
MHKPOOPTaHNU3MOB. Hocurens MpEANIOUYTUTEIIBHO ABJISICTCA HEOOPOIruM u MOXKET
HeﬁCTBOBaTb B Ka4€CTBE HCTOYHHKA IMUTATCIBHBIX BCUICCTB JA MPUMCHACMBIX TaKUM
o6pa30M MUKPOOPraHu3MoOB, B YAaCTHOCTH HUCTOYHHKA IHUTATCIIBHBIX BCUICCTB, KOTOprfI
MOJKET TIOCTETIEHHO BbICBOOOXKIAThCs. [lpeamodruTenpHble OHOpasnaraeMble HOCHUTENH
BKJIFOYAIOT KYKYPY3HYIO INEIYyXYy, OTXOIbl CaXxapHOH NPOMBIIIJIEHHOCTH WU JIFOObIe
CeNbCKOXO03sIiicTBeHHBIE 0TX0bl. ComepikaHnue BOIbI B HOCUTENE OOBIMHO BapbHpyeT OT 1 10
99 mac. %, mpeqnoururenbHO OT S 10 90 mac. %, Gonee npenmouturenasHo oT 10 10 85 Mac.

%. Kor):[a COACPIKAHUE BOAbI B HOCUTEJIC CIIMIIKOM HU3KOEC, BbIDKUBAHUE MHUKPOOPraHU3MOB

3atpyAaHeHo. C apyroil CTOpOHBI, KOIZla COAEPKAaHUE BOIbI B HOCUTEJE CIMIIKOM BBICOKOE,
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NOJIy4€HHBIH HOCHUTENb MPOSBISIET YXYALIEHHYIO (U3UYECKYIO MPOYHOCTDb, YTO 3aTPYIHSAET
oOpalneHue ¢ HUM.

BermecTBa, KOTOpbIE YCHJIMBAIOT POCT MHKPOOPTAaHM3MOB M Hpoaykumoo O0uno-ITAB,
TaKKe MOTYT OBITb 100OAaBJIEHBI K MPOAYKTY HA OCHOBE MUKPOOPTAHW3MOB W/HMJIM HA YYaCTOK
00paboTku. DTH BelecTBa BKIIKOYAIOT MAClo, TJHLEPHH, caxap WM IPyTrue MUTATeNIbHbIE
BEIECTBA, HO HE OrPaHUYMBAIOTCS HMH. Hampumep, yriaepomaHslii cyOCTpar, KOTOPBIH
NOJICPKUBAET POCT MUKPOOPTaHU3MOB, poayuupyromux 0uo-ITAB, moxer ObITh 10OaBIIEH
B KOMITO3UIMIO WM IeneBble obmactu. Opranusmsl, mpoayuupyrouie o6mo-IIAB, moryt
pactu Ha cyOcTpate, 4ToObI mpou3BoauTh OMO-ITAB Ha MecTe 1 OOPOTHCS HEMATOTAMH.

VYraeponHele cyOCTpaThl MOTYT BKJIKOYATh HCTOYHUKH OPraHMYECKOrO YIJIEPOJa,
TaKue KaK HaTypaJbHOE WM CUHTETHYECKOE MAaCJ]O, BKJIKYas MCIOJb30BAHHOE MACO AJIs
JKapKH; JKUP, JUMHUIOB, BOCK (HATYpaJbHBINA WM MapadUHOBBIN); JKUPHbIE KHCIOTHI, TAKUE
KAaK JIaypuHOBasl KHCJIOTA, MUPUCTHUHOBAsl U T.A., >KUPHOKUCJIOTHBIA CHOUPT, TAKOW Kak
JaypUIOBBIA criupT; aMpuUIbHbIE CIOXKHBIE 3(PHUPBI JKUPHBIX KUCJIOT C TIIULEPUHOM, TaKHe
KaK MIHLEPUIMOHOJAYPAT, TIJHKOJEBbIE CIIOKHBIE 3(PHUPBI JKUPHBIX KHUCJIOT, TaKHe Kak
MOHOCTeapaT MOJU3TUICHA, aMHHBl JKUPHBIX KHUCJIOT, TaKU€ KakK JlaypUJIaMHUH, aMHUIbI
JKUPHBIX KHCJIOT, TEKCaHbl, TIULEPHUH, TIJKKO03a, W T.I., HO HE OrPAaHUYMUBAKOTCA HMH.
IIpenmouTuTenbHO HCIIONB30BaTh BOAOHEPACTBOPUMBIM  yIiIepoAHbIl  cyOcTpar — auns
CTUMYJIMPOBaHUS pousBoncTsa 6uo-ITAB.

XOTs B TOM HET HEOOXOIUMOCTH, MOXKET OBITh IPEATNIOUTHTEIbHBIM JOOaBICHHUE HITH
JOTIOJTHEHUE YTJIEPOIHOTO CyOCcTpaTa IOCTATOYHBIM KOJHYECTBOM CIELU(PUIECKOro OHo-
I[TAB 1y WHULMHMPOBAHUS TIPOLIECCA OMYJbIMPOBAHUS W JUII WHTMOMPOBAHMS WM
YMEHBIIEHUsI pOCTa APYTUX KOHKYPUPYIOLUIUX OPraHU3MOB C OPraHU3MOM, NMPOAYLUPYIOIIUM
ono-ITAB.

B omHOM BapuaHTe OCymecTBIeHHs KoMIo3uLus conepxut 6uo-I1AB. Kommosumust
NPEATIOUYTUTENIBHO CONEPKUT AKTUBHBIE KOMIIOHEHTBHI, Takue Kak 0no-I11AB, B koHIIeHTpaunu
ot 0,01 go 90 mac. %, npennourutensho ot 0,1 1o 50 mac. % u Gojiee MPEAMOYTUTENBHO OT
0,1 mo 20 mac. %.

B npyrom BapmaHTe OCYIIECTBJICHHS KOMITO3MLHSA COAEPKUT cMech Omo-IIAB,
Bmrovaronmx  SLP u MEL. Komnosumuss mNpeanodyTUTENbHO COAEPKUT AaKTUBHBIE
komroHeHThl, cmech SLP 1 MEL, B konuentpauuu ot 0,01 go 90 mac. %, npennodrurensHo

or 0,1 no 50 mac. % u Gonee mpexamoururenbHo ot 0,1 no 20 mac. %. Cwmecy Ouo-ITAB
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MOXET Takke BKIIOYaTh Apyrue raukonunuaHele Ouno-IIAB, Ttakme kaxk RLP wu
JIMITONENITU/IBI, TAKUE KaK CyppaKkTHH.

ITpeumymecrBeHHo, mnpuponnele Ono-IIAB  cmocoOHbl  MHrHOMpOBaTH  pPOCT
KOHKYPUPYIOLIMX OPraHU3MOB M YCHWJIMBaThb pPOCT CHELUU(PHYECKUX  OpPTraHU3MOB,

nponyuupyromux 6uo-ITAB.

JlokajibHOE NMPOU3BOACTBO MPOJAYKTOB HA OCHOBE MUKPOOPraHHU3MOB

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHHS NAHHOTO H300pETeHHs YCTaHOBKA IS
BbIpAIIBAHUS MHMKPOOPraHU3MOB MPOAYLHMPYET HOBbIE MHKPOOPTaHHU3MbI C BBICOKOMU
IUIOTHOCTBIO ~ W/WJIM  TOOOYHBIE TMPOAYKTHI  KU3HEAEATENBHOCTH MHKPOOPTaHU3MOB,
NPEACTABISIIOINE HWHTEpPEC, B JKenaeMoM Maciutabe. YCTaHOBKa Ui BbIPAIIWBAHUS
MHUKPOOPTAHHU3MOB MOJKET OBITh PACIIONIOKEHA B MECTE NPUMEHEHUS WM PSIOOM C HUM.
[Ipennpuste NPOU3BOANT MHUKPOOHBIE KOMIIO3MIMH C BBICOKOH TUIOTHOCTBIO TMIPH
NEPUOANYECKOM, MOJTYHENPEPHIBHOM HIIM HENPEPBIBHOM KYJbTUBUPOBAHUU.

VYCTaHOBKM Al BBIPAIIUBAHUS MHUKPOOPTaHHU3MOB II0 HACTOSIIEMY H300pETEHHIO
MOTryT OBITH paCHONOXKEHbI B MecTe, Tae OyIeT HCIONb30BaThCS MPOAYKT HAa OCHOBE
MHUKPOOPTaHU3MOB (HampuMep, B YCTaHOBKE A00bMU HedTu, OypeHus, noOblYe MOJE3HBIX
HCKOTIAaeMBbIX, NlepepaboTKe OTXOMOB, Mapke, peMenualy Wid B akBakynbType). Hanpuwmep,
CPEACTBO I BBIPALMBAHUSA MUKPOOPTaHU3MOB MOKET HaxoauThess MeHee yeM B 300, 250,
200, 150, 100, 75, 50, 25, 15, 10, 5, 3 uau 1 MuIe OT MecTa HUCIIOJIb30OBAHMUS.

ITockonbky TIPOAYKT Ha OCHOBE MHKPOOPraHM3MOB MOKET TI€HEPUPOBATHCS
JOKaJlbHO, He mpuberas K TMpoueccaM CTaOWIM3aLMK, COXPAHEHWs, XpPaHEHHs U
TPAHCTIOPTHPOBKH MHKPOOPTAHM3MOB MpH OOBIMHOM TPOU3BOACTBE MHKPOOPTAHU3MOB,
MOJKET OBITh MOJIy4eHa 3HAYUTEIBHO 00Jiee BBICOKAS IUIOTHOCTD JKUBBIX MHKPOOPTaHU3MOB,
CTIOp, MULIENHS], KOHUIUN WM APYTUX MPOMaryj MUKPOOPTAHU3MOB, TEM CaMbIM TpeOyercs
MEHBLINI 00BEM MPOAYKTAa HA OCHOBE MHUKPOOPTAHHU3MOB JUIsI MCIIOJNB30BAHUS HA MECTE
NPUMEHEHUs] WM KOTOPBIH TO3BONAET NPUMEHATh MHKPOOPTaHW3MbI C ropasno Oonee
BBICOKOH TIOTHOCTBIO, I7I€ 3TO HEOOXOOMMO JUI JTOCTHKEHMS sKenaeMon 3¢ (ekTuBHOCTH.
3TO MO3BOJSET HUCHOJIB30BATh OMOPEAKTOP YMEHBIIEHHOrO pa3Mmepa (Hampumep, MEHBbIINN
pesepByap misi (pepMEHTALMHM, MEHbIINE 3arachl HCXOJHOTO MaTepuana, MUTATEIbHbBIX
BEIECTB, areHTOB s peryiaupoBaHuss pH wu mneHoracureneii), 4YTO AeNaeT CUCTEMY

s¢¢exTuBHON. JlokampHOE MONyUYeHHE NPOAYKTa HAa OCHOBE MHKPOOPTaHHU3MOB TaKXe
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CroCOOCTBYET BKJIIOUEHHIO B IMPOAYKT POCTOBOro OyinboHa. BynboH MOXkeT comepikaTh
areHTbl, 00pa3yroIIuecs: BO BpeMsi (PepMEHTALNU, KOTOPble OCOOEHHO XOPOIIO MOAXOISAT AJIsi
MECTHOTO NMPUMEHEHHSI.

[IpousBeneHHble  JIOKAJbHO  BBICOKOIUIOTHBIE U YCTOWYHMBBIE  KYJIBTYPBI
MHUKPOOPTraHu3MOB OoJiee 3PP EeKTUBHBI B MOJIEBBIX YCIOBUSAX, YEM T€, KOTOPBIE IMOABEPIIIUCH
BEreTaTHBHON CTAaOWIM3AMKM KJIETOK, OBUIM CIOPYJMPOBAHbI WJIM HEKOTOPOE BpeMs
HaAXOOUJIINCh B LCITOYKE IMOCTABOK. HpOI[YKTbI Ha OCHOBC MUKPOOPIraHHU3MOB IO HACTOAIIEMY
n300peTeHNI0 OCOOEHHO BBITOAHBI IO CPABHEHHIO C TPAIULMOHHBIMH MPOAYKTAMH, B
KOTOPBIX KJIETKH, CIOPBI, MHULEIHHA, KOHUIUN W/UIH IPyTrye MpOoraryibl MUKPOOPTaHHU3MOB
6bIJ'II/I OTACJICHBI OT MeTa6OHI/ITOB U MUTATCIbHBIX BCHICCTB, TMPUCYTCTBYHOIIUX B
(bepMeHTaMOHHOM nuTaTebHOU cpene. CokpalieHHe CPOKOB TPAHCTIOPTUPOBKHU TMO3BOJISET
MPOU3BOAUTE U OOCTABJIATH HOBBIC MAPTUH MHKPOOPTAHHU3MOB I/I/I/I.]'II/I nux MeTa6OJ'II/ITOB B
OTIpeIeNIEHHOE BpeMsi B B 00beMe, Kak 3TOro TpedyeT MeCTHBIH CIpoc.

VCTaHOBKM AJIl BBIPAIIMBAHUS MUKPOOPTAHU3MOB II0 HACTOSIIEMY H300pPETEHUIO
NPOM3BOMAT HOBbIE KOMITO3WIIMM HAa OCHOBE MHKPOOPTaHHW3MOB, COHAEp’Kallhe Camu
MHUKPOOPTaHU3MBbI, META0OIUTBl MUKPOOPTAaHU3MOB M/MJIH APYTHe KOMIIOHEHTH! OyJIbOHA, B
KOTOPOM BBIPAIIUBAOTCA MHUKPOOPTaHU3MBbI. HpI/I JKE€JIaHUMW KOMIIO3ULIUKU MOTYT HUMETH
BBICOKYIO IUIOTHOCTb BETeTATUBHBIX KJIETOK MM CMeCh BEreTaTUBHBIX  KJIETOK,
PENpPOAYKTUBHBIX CIIOp, KOHUAWMN, MULENUS WHIU OPYTUX MpOMnaryj MHKPOOPTaHH3MOB.
[IpenMy1IeCTBEHHO KOMIIO3MLIMKM MOTYT OBITh aJanTHPOBAHbI Ui HCIOJb30BAHUS B
YKa3aHHOM MECTE. B OOHOM BapHaHTC OCYIICCTBJIICHHA YCTAaHOBKa Jis1 BbIpalllUBAHUA
MHUKPOOPTaHHU3MOB PACIOIOKEHA Ha ydacTKe WK BOJH3U HEro, rae OyayT HCIOIb30BaThCs
NPOIYKThI HA OCHOBE MUKPOOPTaHU3MOB.

HpeI/IMYH.[eCTBeHHO, YKa3aHHbIC YCTAHOBKHU IJIA BbIpalllUBAHUA MUKPOOPraHU3MOB
o0ecreunBaroT pelieHne TeKyIueil mpodaeMbl, 3aKTI0YAIOLIEHCs B TOM, YTOOBI MOJIAraThCsi HA
KPYIHBIX MPOMBIIIJIEHHBIX NPOU3BOAUTENEH, Yb€ KA4ECTBO NPOAYKLMM CTPajaeT H3-3a
3a7epKeK B Mpolecce MepepadOTKH, 3aTPYAHEHUI B LEMOYKe IOCTABOK, HEMPaBHUJIbHOTO
XpaHCHUSA u APyrux HEMPECABUICHHDBIX O6CTO$IT€J'II:;CTB, KOTOpPBIC NPEnATCTBYIOT
CBOEBPEMEHHOW JOCTaBKE M MPUMEHEHHUIO, HAMpPUMEP, >KU3HECTOCOOHOrO MPOMYKTa C
BBICOKMM COOCPKAHUEM KIICTOK I/I/I/IJ'II/I npomnaryjgl " CBA3aHHbBIX C HHUM 6y.]'[bOHa u

MeTa6OJ'II/ITOB, B KOTOPOM NE€PBOHAYAJIBHO BbIPpAIUBAJINCH MUKPOOPTaHU3MBI.
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IIpenMy1eCTBEHHO, B MPENIIOYTHTEIbHBIX BAPUAHTAX OCYINECTBJIEHHUS] CUCTEMBI I10
HACTOSIIEMY M300PETEHHIO UCTIONB3YIOT BO3MOKHOCTU NMPUPOIHBIX MUKPOOPTAaHU3MOB U UX
NnOOOYHBIX MPOAYKTOB HX Merabonmu3ma Aisl yIydIleHHs JOOBIYM, TNepenadd W/iiu
nepepaboTku HePTH.

Bpewmsi KyJIbTUBHPOBAaHMS Il OTAEIBHBIX €MKOCTEH MOXKET COCTABJISITh, HANPUMED,
or 1 no 7 nmueit wnu nosbine. [IpoayKT KyJbTUBUPOBAHUS MOMKHO IOJy4YaTh JIOOBIM U3
MHOXKECTBA CIIOCOOOB.

ITocKkoNBbKY MPOAYKT HA OCHOBE MHUKPOOPTaHU3MOB 00pa3yercss Ha MecTe WK BOJIH3H
MecTa NPUMEHEHHUs, 0e3 HEeOOXOOUMOCTH CTa0WIM3alWH, KOHCEPBALHMH, JJIHTEIBHOTO
XpaHEHWsT W OOIIMPHBIX TPOLIECCOB TPAHCIOPTUPOBKH, XaPaKTEPHBIX JJIsI OOBIYHOTO
NPOM3BOJCTBA, MOXKET OBITh MOJy4YeHa Topa3no Oojiee BBICOKAs IUIOTHOCTh JKHUBBIX
MHUKPOOPTaHHU3MOB, 4YTO TpeOyeT ropa3fno MeHbIIUi O0BEeM MpOAYyKTa Ha OCHOBE
MHUKPOOPTaHHU3MOB JUIsI HCIOJB30BAHUS HA MECTe TMPHUMEHEHUs. JTO TIO3BOJSIET
UCTIONB30BaTh OMOPEAKTOp YMEHBLICHHOTO pa3Mepa (Hampumep, MEHBIINN pe3epByap I
OpO’KeHMsI, MEHBINNE 3arachl UCXOIHOIO MaTepHajia, MUTATENbHBIX BEIECTB, areHTOB IS
perynuposanus pH n neHooOpasosatens u T. [1.); HET NPUUNH CTAOMIN3UPOBATH KJIETKH WIIN
OTAENATh UX OT KyJbTYpPaJIbHOIO OyJIbOHA;, U 00JIEer4aeT TPaHCIOPTa0eIbHOCTD MPOAYKTA.

VYCTaHOBKHM Ui BBIPAIIMBAHUS MUKPOOPTaHU3MOB OOECIEUHBAIOT YHUBEPCAIBHOCTD
NPOU3BOACTBA 32 CYET UX CHOCOOHOCTHM ananTHpPOBaTh MPOAYKTHI HAa OCHOBE
MHKPOOPTaHU3MOB ISl YIIYYLIEHNS] CHHEPTUH C TeorpadpMuecKiMU TOUKaMH Ha3HAYECHUS.

MecTHOE NPOU3ZBOACTBO M JIOCTaBKa B TeUEHUE, Harpumep, 24 YacoB IMOCTe
(epMeHTaLMKM TPUBOAMT K YHUCTBIM KOMIIO3ULIMSIM C BBICOKOH IUIOTHOCTBIO KJIETOK H
CYLIECTBEHHO CHIKA€T CTOMMOCTh JOCTaBKH. YUYHTBHIBas MEPCHEKTHBBI OBICTPOrO
NpONABIKEHHUsT B pa3paboTke Oonee 3(P(HEKTUBHBIX W MOIIHBIX MHKPOOPTAHU3MOB JIJIS
WHOKYJISIUY, TOTPeOUTENM TOJy4aT OOJBINYI0 BBIFOAY OT 3TOH CIIOCOOHOCTH OBICTPO
JOCTABJISATh MPOAYKTHI HA OCHOBE MHUKPOOPTAHU3MOB.

MecTHbIE MHKPOOPraHHU3MbI MOTYT OBITh HACHTU(ULMPOBAHbBI HA OCHOBAHUH,
HarpuMep, COJIEYCTOMYMBOCTH, CIIOCOOHOCTH PacTH NPU BBICOKUX TEMIeEpaTypax H TpHU
UCTIONIb30BAHUST TEHETUUECKOW WAEHTHU(PHKAIMY TIOC/IE0BATEIbHOCTEH, OIMMCAHHBIX B
TaHHOM JTOKYMEHTE.

B omHOM BapuaHTe OCYIIECTBJIEHHS KOMIIO3ULMIO, COTJIACHO HACTOSIIEMY

n300pETEeHHIO, TOJYYaIOT IMOCPEACTBOM IMPOLIECCOB KYJIBTUBUPOBAHMSA, BAPBUPYIOLIUXCS OT
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HeOoypIMX (HarpuMmep, 1a00paTOPHBIX YCJIOBHH) A0 KPYMHBIX (HANpUMeEp, MPOMBIIIIEHHBIX
yCclOBHi) MaciuTaboB. YKa3zaHHbIE MPOLECChl KYJIbTHMBHPOBAHUS BKIIOYAIOT TIIyOMHHOE
KYJbTUBUpPOBaHUE/(pEepMEHTALIMIO, TOBEPXHOCTHOE  KYyJIBTHBHUPOBAaHUE, TBepAO(Da3HYIO

depmentauuro (SSF) u nx koMOMHALIMY, HO HE OTPAHHMYUBAOTCS UMH.

JHajbHelmne onpeaejieHus

IlepexonHblli TEPMHUH «COAEPIKALIUI», KOTOPBIA SBJISETCS CHHOHMMOM CJIOBa
«BKJIIOYAIOIIUI» WM «BMELIAIOIIMNI», SIBISETCA BKJIOYAIOLUIUM WIH OTKPBITBIM, U HE
UCKJIFOYAET JOTOJIHUTENIbHBIX HEYYTEHHBIX 3JIEMEHTOB WM cTaauil cmocoda. Hamporus,
nepexonHas (ppasa «COCTOSIINHI U3» UCKITIOYAET JIOOOH 3JIEMEHT, CTAANI0 WM UHTPEIUCHT,
He yKa3aHHble B (opMmyisie n3odperenus. [lepexonHas gpasa «COCTOALINI MO CYIIECTBY H3»
orpaHuunBaeT 00veM (HopMyIibl H300pEeTEHNs] YKA3aHHBIMUA MaTe€pHajJaMH W CTAAHSAMH U
TEMH, KOTOpblE HE OKAa3bIBaIOT CYIIECTBEHHOTO BIHSHUA HAa OCHOBHYD M HOBYIO
XapaKTEPUCTHUKY (H)» 3asBIEHHOTO M300pETEeHHUSI.

Ecnu cneunanpHO He yKa3aHO WJIM HE OYEBHAHO U3 KOHTEKCTA, HCIONb3yEeMbIl B
JAHHOM JOKYMEHTE TEpMHUH «UJIN» NMOHMMAaeTcs Kak Bkirouarouuil. Eciau cnennanbHO He
YKa3aHO WM HE OYE€BHUJHO M3 KOHTEKCTA, MCIOJNb3yeMble B TaHHOM JOKyMEHTE TEPMHUHBI B
€AMHCTBEHHOM UHUCJIE€ TAK)KE MOAPAa3yMEBaOT U MHO’KECTBEHHOE YUCIIO.

Ecnu cneunanpbHO HE yKa3aHO WJIHM HE OYEBHUAHO U3 KOHTEKCTA, HCIONb3YEMBI B
JAHHOM JOKYMEHTE€ TEPMUH «IPUMEPHO» IMOHUMAKOT KaK HaXOASINUINCA B JUaNa3OHe
HOPMAJIbHBIX JIOMYCKOB B TJAHHOW 00JIACTU TEXHUKH, HATIPUMED, B Tpeaesaax 2 CTaHIapTHBIX
OTKJIOHEHHII OT CpelHero 3HadeHus. TepMHH «IPUMEpPHO» MOXHO TIIOHUMAaThb Kak
Haxonsmuiics B npeaenax 10 %, 9 %, 8 %, 7 %, 6 %, 5 %, 4 %, 3 %, 2 %, 1 %, 0,5 %, 0,1 %,
0,05 % wmm 0,01 % or ykasaHHOro 3HavyeHus. Eciam MHOE HE SCHO W3 KOHTEKCTa, BCE
YHUCIIOBblE 3HAUEHUs, IPUBEIEHHbIE B JAaHHOM JOKyMEHTE, JAOINOJHEHbl TEPMUHOM
TIPUMEPHOY.

HznokeHne mnepedyHs: XUMHUYECKUX TPYMI B JIOOOM ONpeNeseHUHd NEePEMEHHOH B
JAaHHOM JOKYMEHTE BKJIOYAET ONPENENCHUs 3TOH NepeMeHHOH Kak JIFoOOH OTaenbHON
Ipynmel WIM KOMOWHAIIMM YKa3aHHBIX B TniepedyHe rpynn. H3nokeHHe BapHwaHTa
OCYIIECTBJIEHUs] AJi1 INEPEMEHHON WM aclekTa B JaHHOM JOKYMEHTE BKIJIIOYAeT 3TOT
BApPHUAHT OCYLIECTBJIEHHS B KaueCTBE JIFOOOrO OTAENbHOIO BapHaHTAa OCYLIECTBIICHUS WIIH B

COYETaHUH C JIFOOBIMH APYIruMHU BapruaHTaMU OCYIIECTBJICHUA WU UX YaCTAMU.
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Bce CCbLJIKH, LTUTUPYEMBIC B JAHHOM HNOKYMEHTEC, BKJIFOUCHBI B HCTO MOCPECACTBOM

CCBIJIKM BO BCEU UX ITOJIHOTE.

I[TPUMEPBI

I[TPUMEP 1 - PA3XIKEHUE OCAXIEHHOI'O  AC®AJIBTEHA C
HUCIIOJIb3OBAHUEM STAR 3+

IToHOCTBHIO OCAKAEHHBIN U OTBEPKAEHHBIHN acanbreH ¢ HedTenepepadaThIBAOIIETO
3aBoma ObLT pa3kKIKEH C WCIoNb3oBaHueM oOpaboTku Star 3+ 1o HacTosimeMmy
u3obperennro. Kak nokaszano Ha @ur. 1-6, pacteops! Star 3+ (500 mi), 4 1/ OYUIIEHHOTO
SLP u MOHHOMW JXKMIKOCTH CPaBHHUBAJU MO CHOCOOHOCTH pazxikaTh 100 r achampreHOBOrO
ocagka B CMeCUTeNbHbIX koybax. Kak mokasano Ha ®wur. 7, s dexTuBHOCT 00paboTku Star
3 Takke cpaBHUBaNACh C 3 dexTuBHOCTBIO Star 3+,

Kak mokazaHo Ha ®ur. 8, xonObl BCTPSIXUBAIM B TEUEHUE 5 YacOB, IMOCIE YEro

OnpeacIAii KOJINIECTBO aC(l)aJ'IbTeHOBOFO ocCajKa.

ITPUMEP 2 - I[TPUMEP IMPOTOKOJIA JUIA OEPMEHTAILIMHU
BHOSMYJIBI'MPYIOIIUX JIPOXKIKEN

[TutaTenpHy0 cpeny, COAEPIKALIYK JBa HCTOYHMKA YIJTIEPOAA, UCIONB30BAIH IS
KYJbTUBUPOBAHUS APOXOKeH, Hampumep, kiansl Wickerhamomyces, Pichia w/nnm
Starmerella. IlepBbIM HCTOUHUKOM yriiepoaa ObLI caxap, TAKOH Kak JEeKCTPO3a WU TJII0K03a,
B KoHUeHTpaupu oT 20 no 50 r/n. BTopbiM HCTOYHMKOM yriepona ObLT HCTOYHHUK
ruapodoOHOro yriaepoaa, Takol Kak OYHIIEHHOE MACJIO KaHOJbI WM PACTUTEIbHOE MAco, B
KoHIeHTpauun ot 50 no 100 /.

Taxke n0oOaBISUIM MCTOYHUK a30Ta, TAKOW KaK MOYEBHMHA WM COJHM aMMOHWUS, a
TaK’Ke HCTOYHHUKH Maraus, ocdara u xanus.

®epmentanus npoucxoawna or 1 no 5 nHel. KoHeuHass KOHLIEHTpaLMs IPOXKEH,

KOTOpast MOKeT OBITh OCTUTHYTA, cocTasisier ot 0,5 no 2,5 mupay KOE/m.

I[MPUMEP 3 — ®EPMEHTALIUA STARMERELLA BOMBICOLA JJIA TIPOU3BOJICTBA
COPOPOJIMITMJA (SLP) B PEAKTOPE OB BEMOM 110 JI
Hcnonp3yercsi MEepeHOCHON MOJHOCTBIO 3aKPBITBIM pPEakTop a’poNu(THOrO THIIA,

paboratommii ot IIJIK, ocHamenHblii OnokoMm ¢Quubrpanmu BOAbL, OJOKOM KOHTPOJIS
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TeMIlepaTypbl U KoMmmpeccopoM. Peakrop umeer padouuii oobem 90 1 pu BBIPALIUBAHUH .
bombicola nnst nponssoxncTea SLP.

B mpennoutuTenbHBIX BapUAHTAX OCYLIECTBJIEHUS MUTATEIbHBIMU BELIECTBAMH IS
npousBoncTBa SLP sBiAIOTCS IITIOKO3a, MOUEBHHA, APOACKEBOM HKCTPAKT, MACIO KaHOJBbI,
cyabdar maraus u pocdar kanus.

PeakTop HMHOKYJIHPYIOT 8 JNUTpaMHU >KUAKOH KyJbTYPBI, BBIPALICHHOW B KOJOaX.
[IponomkuTenbHOCTh LMKJIA KYJbTUBHPOBaHMS it mpowsBoacTBa SLP cocraBmsier 7-8
nueit, pu 25 °C u pH 3,5, ¢ otbopom npob 1Ba pasa B 1€Hb.

Koneunasi xonnentpamusi SLP cocrapnser nmpumepro 10 % ot pabouero odbema, B

JAHHOM cJlydae MpuMepHo 9 1 mpoaykTa, cofepskatiero 300-400 rpammoB SLP Ha nuTp.

[MPUMEP 4 - ®EPMEHTALIMA WICKERHAMOMYCES ANOMALUS  JJIA
IMTPOMU3BOJICTBA SLP B PEAKTOPE OB BEMOM 450 JI

Hcnone3yercss mepenBukHON — a’ponudTHbI  peakrop, ympasisiembrii  [TJIK,
OCHAIIEHHBIN OJIOKOM (PUIBTpPAIMU BOABI, OJOKOM KOHTPOJISI TEMITEPATYPhl U KOMIIPECCOPOM
IJIs1 1OCTATOYHOM aspauuu. IIponecc MOKeT OCYIIECTBIATHCS KaK MePUOANYECKUIN MTPOLIECC
KyJnpTHBHpOBaHUs. Peakrop wumeer paboumii ob6bem 400 51 npu  BBIpAIIMBAHUU
Wickerhamomyces wnn Pichia nns npousBoactsa SLP.

B mpennoutuTenbHBIX BapUAHTAX OCYLIECTBJIEHUS MUTATEIbHBIMU BELIECTBAMH IS
npousBoacTBa SLP SABISAIOTCA IIFOKO3a, MOYEBHHA, APOXOKEBOH SKCTPAKT, MAcCjIO KaHOJIBI,
cysbdat maraust U ocdar kamus.

JJisi THOKYJISILIMK 3TOTO peakTropa Tpedyercst 10 S5 % KUAKOU MOCEBHOM KYJIbTYPhI OT
pabouero oobema. IIpomOIKUTENBHOCTh LUKJIA KYJIbTHBHPOBAHUS COCTABIISACT 7 JHEH, mpu
temneparype 25 °C u pH 3,5, npu 3Tom otO0p 1npod Mpou3BOAUTCS J1BA pa3a B ICHb.

Koneunasi konnenTpauus SLP cocrasnser npumepHo 20-25 % ot padodero odbvema,

B 3TOM citydae oOpasyercs 6onee 90 1 mpoaykra.

IMPUMEP 5 - @®EPMEHTALIMA WICKERHAMOMYCES ANOMALUS  JJIA
IMPOMU3BOJCTBA BMMOMACCHI U BEJIKA OJHOKJIETOYHBIX OPI'AHHM3MOB B
PEAKTOPE OB BEMOM 900 JI

Hcnonb3yercss nepeHOCHOU peakTop, pa3ie/ICHHbIN Ha 1Ba pe3epByapa, YIPaBIIseMbIX

LEHTPaJbHbIM aepiaudToM, YTOOBI TOMOYb CMEIIaThb COAEPKUMOE JBYX pPe3epByapoB
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OJTHOBpeMEHHO. PeakTop numeer padouuii oobem 600 51 npu BeipatuBanuu Wickerhamomyces
w/unu Pichia nns npousBoacTBa OMOMACCHI.

B nmpeanodrurenbHOM BapHaHTE OCYINECTBJIEHUs ITUTATENbHbIE BEINECTBA IJIs
IPOU3BOACTBA OMOMACCHI TPEACTABISIIOT COOOW TJIOKO3y WM caxap Uil BBIIEYKH,
MOYEBHHY, APOXKKEBON SKCTPAKT, CyJabdat Maruus u Gocdart Kasws.

PeaxTop mHOKYyIHpYIOT 2 % MOCEeBHON KyJibTypbl. PepMeHTalUs MPOJOJKAETCA B TEUEHUE
48-72 yacos 6e3 crabunmmzauuu pH u npu Temneparype ot 26 no 32 °C.
Koneunast koHmenTpanus kietok Oyner 100 r ceipoii Macchl Ha uTp. KoHIeHTparust

BJIQJKHOH OMomMacchl MokeT nocturath 90 KT 3a LIUKJT IPU KOHIEHTpauuu Oenka 10 45 Kr.

IMPUMEP 6 - ®EPMEHTALUA WICKERHAMOMYCES ANOMALUS JJA
IMPOU3BOJICTBA BMMOMACCHI U BEJIKA OJHOKJIETOYHBIX OPI'AHM3MOB B
PEAKTOPE OFBEMOM 2000 JI

Hcnonb3yercss NEpeHOCHON peakTop, pas3leseHHbI Ha 2 KBAaJpaTHBIX pe3epByapa C
OBYMsI TIETJISIMH JIJISI MacCOoOMeHa Mexxny HuMH. PeakTop mMmeer pabounii odvem 750 1 mpu
BbIpawuBanuu W. anomalus nns nponsBoacTBa OMOMACCHL

B mnpeanmodTuTenpHOM BapuaHTE OCYLIECTBJICHMs IHTATENbHbIE BEIECTBA MAJis
NPOM3BOJCTBA OHOMACChl TPEACTABIAIOT COOOW TIIIOKO3y MM caxap JUIsl BBINEUKH,
MOYEBHHY, APOKEBOH SKCTPAKT, Cyib(ar Maraus u ¢pochar Kaaus.

Peaxtop mHOKynupyroT 2 % mnoceBHOH KynbTypbl. DepMeHTaIMsl MPOAOIIKAETCS B
teyeHue 48-72 yacos Oe3 crabunmzaiuu pH u npu remneparype ot 26 no 32 °C.

Koneunast koHueHTpanus kietok oyner 100 r chipoii Maccel Ha uTp. KoHIeHTparust

BJIAKHON Onomaccel MoxeT gocturath 200 KT 3a LMKJ IpU KOHLeHTparmu Oenka 10 100 kr.

I[MPUMEP 7 — ®EPMEHTALIUA STARMERELLA BOMBICOLA AJIA TIPOU3BOJICTBA
SLP B IIEPEHOCHOM PEAKTOPE OFbEMOM 14 JIUTPOB

VYKa3aHHBIN peakTop MPEACTABISIET COOOH aBTOKJIABUPYEMYIO CTEKJISTHHYIO €MKOCTb C
pyOamkol U ¢ BO3AYIIHBIM BBIOPOCOM U TypOWHHON Memmankod. OH OCHAaIleH NaTYUuKOM
pacTBOpeHHOro kuciopona, pH, TtemmepaTtypel W T€HBI, OH HMEET BCTPOCHHYIO
CTaHLMIOYTIPABJIEHUs] C LBETHBIM CEHCOPHBIM HHTEp(ENHCOM, BCTPOCHHBIE HACOCHI,
PEryJsTOphI pacxona rasa u perysstopsl pH/ pacTBOpeHHOro KMCIOpOna W YPOBHS ITIEHBL

PaGouwnii 00vem peakropa cocrasinsier 10 1uTpoB.
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IluraTenbHass cpena COAEPKUT TIUIOKO3Y, APOXOKEBOM OKCTPAKT, MOYEBUHY U
pactutenpHoe Macio. HHOKymaT mosker ObiTh 1-2-gHEBHOI KyibTypoit S. bombicola
npumepHo 5-10 % ot obmero odbema KynbTypbl. [IpOAOIKUTENBHOCT KYJIbTUBUPOBAHUS U
oTOOp rOTOBOIrO MPOAYKTa mpoposkaercs 5-14 nueit. Koneunoe npoussoactso SLP mosker

TOCTUTaTh 1-2 KI 3a [UKIJIL.

[MPUMEP 8 — ®EPMEHTALIUA PSEUDOZYMA APHIDIS JJIA TIPOU3BOJICTBA
JUTIMAOB MAHHO3UJIDPUTPUTA (MEL) B IIEPEHOCHOM PEAKTOPE
OBBEMOM 14 J1

VYKa3aHHBIA PEaKTOp MPENCTaBISAET COOOH CTEKISIHHYIO €MKOCTh C aBTOKJIABUPYEMOMN
MapoBOM pyOaImkoil ¢ BO3AYIIHBIM BBIOPOCOM U TypOWHHOHN Memmankod Pamrona. OH
OCHAllleH JaT4YMKOM pacTBOPEHHOro kuciopona, pH, temmnepatrypsl u mneHsl. OH umeer
BCTPOECHHYIO KOHTPOJBHYIO CTAHLMIO C LIBETHBIM CEHCOPHBIM HHTEP(ENcOoM, BCTPOSHHBIE
HACOCBI, PErYJIATOPBI Pacxofia ra3a u peryssiTopsl pH/ paccTBOPEHHOrO KHCIOPOAA U YPOBHS
nenbl. Pabounii 00peM peakropa cocrasinsier 10 TuTpOB.

CocraB nurarenpHOW cpenpl: Hurpar Harpus, ¢ocdar kamus, cynbdar marawus,
IPOACKEBON SKCTPAKT U PACTUTENbHOE MAacyio. MHOKYJISIT MOKeT mpencTaBisiTe coboit 1-2-
THEBHYIO KYIbTYpYy Pseudozyma aphidis B xonnuectse npumepHo 5-10 % ot obmero oobema
KyJbTYpbl. [IpOAOKUTENIBHOCTD KyJIBTUBUPOBAHUS U OTOOpa 0OpasuoB cocraBisier 9-15

nuen. Koneunoe npounssoactso MEL mosxer nocturats 800-1000 rpammos.
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DOOPMVIJIA NU30BPETEHHA

1. Komnosuumsi, copepkamiass KyJbTypHbIE JOPOXOKHM M MOOOYHBIA TNPOAYKT HX
KU3HENEATENIbHOCTH, 1JIl IPUMEHEHUS B!

1) pasmsrdeHun, pa3KWKEHUU W/IIH YAAJCHUU 3arpsisHEHU Ha 00OpyIOBaHUH AJIs
n00bIuM wiu nepepadboTku HEPTH W/WITK Ta3a;, W/ Wiu

2) yAy4IIEHHH OHOTO WJIM HECKOJIBKUX CBOWCTB HE(TH, W/HIIH

3) moBbieHMH A00BMU HEYTU U3 CKBAKWUHBI W/HIU CTUMYJIHPOBAHUH HEPTIHON
CKBa)KHHBI.
2. Kommnosunus mo m. 1, 11 MCIONB30BaHMS B CMSITYCHUH, PA3KWKEHUH WWIN YIAJICHUU
3arpsisHEHUH Ha 00OPYIOBAHUH TS JOOBIYH WM NepepadOTKU HEPTH W/1IHN rasa.
3. Komnosunus no . 1, 1as ucrnonps30BaHus B YJIYUIIEHUH OJHOTO MJIM HECKOJIBKHUX CBOMCTB
HeTH W rasa.
4. Komnosuuus no 1. 1, copepskammas aposxxxu Wickerhamomyces anomalus v Starmerella
bombicola.
5. Komnosuiust mo m. 1, B KOTOPOH IPOMCKU SIBISIOTCS KM3HECHIOCOOHBIMH BO BpEMsI
NPUMEHEHUS.
6. Komnosunus no 1. 1, AONONTHUTENBHO COAEPIKALIast OAHO UM HECKOJBKO U3 CIEAYIOLIEro:
O6uo-ITAB, mnexkapckue W/WiIM THMBHBIE JAPOACKH, APONCKEBBIE SKCTPAKTBI, COJNU /WM
PacTBOPUTENH.
7. Komnozunus o 1. 6, B kotopoii 6uo-ITAB npencrassier co0oit copopoumu.
8. Komnosuuusi mo m. 6, B KOTOPOW PaCTBOPUTENU BBIOPAHbI M3 HOHHBIX JKUJIKOCTEH,
U30MPOITUIIOBOTO CIIMPTA U TUAPOKCHIA AMMOHHSI.
9. Kommno3uuus no m. 6, couepskaras:
cooponunun B koHIeHTpauu ot 1 % 1o 4 %;
neKapCKue W/ WU MUBHBIE APOCKU B KOHIEHTpauun ot 0,1 % mo 1 %;
IPOACKEBOM 3KCTPAKT B KOHIEHTpauuu ot 1 10 20 r/i;
THAPOKCHI aMMOHUS B kKoHLeHTpauuu oT 0,1 % no 5 %;
M30MPONMIOBBIN crupT B KoHUeHTpauuu ot 0,1 % no 5 %; u
MOHHYIO )XMJKOCTb B KOHLeHTpauuu oT 0,1 % g0 5 %.
10. Komnosunust mo m. 9, MOMONHUTENBHO conepskamas conu (ocdopa, MarHus, Kaws,

TJIFOKO3BI /Wi aMMOHHUSI B KoHLeHTpaunu ot 0 10 0,1 % kaxkgasi.
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11. Komnosumust mo m. 1, B KOTOPOH IpOACKU KyJIBTUBUPYIOTCS € Oojiee 4eM OIHUM
HUCTOYHUKOM YIJIEPOAA.
12. Komnozummst mo 1. 11, B KOTOpoil o MeHblIell Mepe OAMH U3 UCTOYHUKOB yIJIEpona
npencrasisier coboit ot 50 mo 100 r/n Macna KaHOJBL
13. Komnosunus asisi OHOXUMHYECKOTO TOBBIIIEHHUsS] He(PTEOTAaYH, BKIFOUAOLIAs OUH HIIH
HECKOJIbKO M3 CJIEAYIOIIMX KOMIIOHEHTOB. cMeChb Ouo-ITAB, ruapokcua aMMOHHs, COJb
aMMOHUS U CIUPTOBOM PacTBOPUTEIIb.
14. Komno3unus no . 13, B KOTOpoOii

cmech O0no-ITAB comepxxut ot 2 10 S /71 codoponunuaa u, HeoOs3areapHo, He Oonee 0,05
r/n cypdakruna n/umm 0,05 /1 pamHONIHMIIUAR,

TUAPOKCHUT aMMOHHUSI TPUCYTCTBYET B KOJUYECTBE OT 3 Mi1/i1 1o 10 mu/i;

COJIb aMMOHHMsI, BbIOpaHHas u3 (ocdara ammonus, ¢ochara AMAMMOHHS U XJIOPHUAA
aMMOHWUSI, IPUCYTCTBYET B KonuuecTse oT 2 10 10 r/m; u

M30TIPOITMIJIOBBIN CIIUPT MPHUCYTCTBYET B KoJuecTse OoT 2 Mir/n 1o 100 mur/o.
15. Komnosuuus no n. 13, B KOTOPOH B KOMIIO3ULIUU OTCYTCTBYFOT MUKPOOPTaHU3MBIL.
16. Komnosuuus mo n. 13, ucronb3yemast Ajisi MOBBILIEHUST HEPTEOTHauN M3 UCTOIIEHHON
CKBaKUHBL.
17. Cnoco0 OAHOBPEMEHHOI'O MOBBILEHUs HePTeOTHauu W3 HEPTSIHOM CKBaKUHBI TPU
yIaJeHUH 3arpsi3HeHui u3 000pyaoBaHus sl JOOBIMU UK nepepaboTKu HeTH W/UJH Tasa,
KOTOPBIH OTJIMYAETCS TEM, YTO YKa3aHHBII CIIOCOO BKIIFOUAET HAHECEHNE Ha CKBAKUHY W/HIIH
00opyIoBaHHE KOMITO3UIMH 11O M. 1-16.
18. Cnoco6 mo m. 17, KOTOpBIIl OOMOJHUTENHHO BKJIOYAET MPUMEHEHHE OIHOTO MU
HECKOJIbKUX MUTATEIbHBIX BEIIECTB AJI POCTa MUKPOOPTaHU3MOB.
19. Crocob mo m. 17, KOTOpBIA IOMONHUTENBHO BKJIIOYAET MPUMEHEHHE CO(POpOIUTUIA
(0,005-0,1 r/m), pocdara ammonust wiu pocdara nuamMmonus (2-5 1/1) U H30MPONHIIIOBOTO
cimpTa (2-50 mi/i).
20. Cnocob mo m. 17, B kotopom oT 200 no 1000 rajioHOB KOMITO3WUIIMN 33aKaYUBAIOT B
He(TSIHYIO CKBOKUHY U U3 Hee 0€3 OCTAHOBKH CKBAJKHUHBL.
21. Cnocob mo m. 17, ucnonb3yeMblii ANl Pa3sMsT4eHUs, Pa3KIDKEHUs] W/WIHM yIaJeHUsS
napaduna, acanbreHa W/ OCaKISHHM.

22. Cnoco0 o n. 17, ncnonap3yeMslii 111 CTUMYJIUPOBAHUS HEPTSIHON CKBasKUHBI.



23. Crocob mo m. 17, ucnonp3yemblil 1isi O4UCTKU TPyOOIpoBoaa, pesepByapa, oOcamHOM
KOJIOHHBI, HACOCHO-KOMIIPECCOPHON TPYyOBI, CTEPKHS, HAcOCAa W/HIIM CTBOJIA CKBA)XKUHBI Ha
HedTenpoMeICIe.

24. Cnocob mo m. 22, B KOTOpOM OakTepuu MPEencTaBisioT coboil cynbdarpenyuupyromme
OakTepum.

25. Cnmoco6 mo m. 17, wuCHONb3yeMblil il yMEHbLIEHHs KOPPO3HH, BBI3BAHHOM
MHUKPOOPTraHHU3MaMHU.

26. Cnocob o 1. 17, B koTOpoM acdaibTeH pacTBOPSIIOT B TeueHUe 12 4acoB UM MEHee.

27. Cnocob mo m. 17, ucnonp3yemblii IUIsi MOBBIIEHUS HE(PTEOTAAYM W3 HCTOIIEHHON
CKBaKUHBL.

28. Criocol ynydIieHus: OJHOTO UJIM HECKOJIbKUX CBOWCTB HE(PTH, KOTOPBII OTJIMYAETCS TEM,
YTO YKa3aHHBIN CIIOCO0 BKIIFOUAET KOHTAKTUPOBAHUE HE(PTH ¢ KOMIIO3uIMen mo mm. 1-16.

29. Cnocob mo m. 28, UCHOJIb3yeMBblil Al YMEHbIIEHHs MpeBpaIleHusi He()TH C BBICOKUM
CoZiepKaHNEM Cepbl B HE(Th C HU3KUM COAEPIKAHUEM CEPbl /MM YBEIHUEHHs IPEBPAILECHUS
He(TH C HU3KUM CONIeP’KaHHEM Cephl B HE(PTh C BBICOKHM COJIEP’KAHUEM CEPBL

30. Criocob o 1. 28, ucronb3yeMblil sl IPEBPALLEHUs TSKENOH He(TH B JIETKYI0 HE(PTh.

31. Crocob o m. 28, mpudeM yKa3aHHbIM CrIOCOO BBIMOJIHSIOT /77 Siftt B HE(PTSIHOM ILIacTe.

32. Cniocob o 1. 28, mpudeM yka3aHHbIH cr1ocod He BI3bIBAET PA3JIOKEHUs ChIpoi HedTu 10
MeTaHa WU JPYruX ra3os.

33. Croco0 mo m. 28, HCIONb3yeMbId Uil ITUCIEPTUPOBAHUS OCAXKIEHHOro acaiabreHa
u/vnn napaduHa B ChIpoil HePTH.

34. Criocob o m. 28, ucronb3yeMbli JIsl CHUKEHHUS B3KOCTH TSKEJION ChIPOi HE(TH.

35. Cnoco0 pemennanuu 3arpsi3HEHHOTO YIJIEBOIOPONAMH Y4acTKa, KOTOPBIH OTIMYAeTCs
TEM, YTO YKa3aHHBIN CIIOCO0 BKJIFOUAET MPUMEHEHHE Ha yYaCTKe KOMIO3UIMHK 1o . 1-16.
36. Cnoco® mo m. 35, KOTOpBIA JOIMOJHUTENHHO BKJOYAET NPUMEHEHHWE OIHOTO MU
HECKOJIbKUX MUTATENIbHBIX BEIIECTB HA YYaCTKe.

37. Cnmoco® mo m.35, KOTOpbI BKIOYAET MPHUMEHEHHE OIHOTO0 WJIM HECKOJbKHX
JOTIOJTHUTEBHBIX MUKPOOPTaHU3MOB, KOTOPBIE Pa3pyIIAIOT W/WIIN YAAISIOT 3arpsi3HSIOIINE
BEIIECTBA.

38. Cmocob oumcTku pesepByapa Il XpaHeHHs HEPTH, KOTOPBIA OTIMYAETCS TEM, UTO

yKa3aHHBIN CIIOCOO BKIJIOYAET BBEACHHE BO3/yXa WJIM METaHa IOJ IaBJIEHHEM B pe3epByap,
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BBEJICHUE KOMIIO3ULIMU 1O ni. 1-16 B pe3epByap U nepeMelnBaHus B pe3epByape B TEUECHUE

npumMepHo 10 MUHYT.
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