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CTPYKTYPHPOBAHHBIE KOMIIO3UIINH BBICOKOBEJIKOBBIX AHAJIOT'OB
MACA

HEPEKPECTHAS CCBIJIKA HA POACTBEHHBIE 3ASAIBKH
[01] [lanHas 3asiBKa 3asiBJsIET MPUOPUTET COTJIACHO MPEIBAPUTEIBHON 3asBKE HAa MATEHT
CIIA Ne 62/984,253, nogannoii 2 mapta 2020 roga, KOTopasi BKJIIOYEHA B JAHHBIA JOKYMEHT B

IIOJTHOM 00BEME MOoCpeaACTBOM CCBIJIKH.

OBJIACTBH U3OBPETEHUA

[02] [lanHOe wu300peTeHHe OTHOCHTCS K CTPYKTYPHPOBAHHBIM THIIEBBIM KOMIIO3HLIUSIM,
KOTOpble  coieparT  OENKOBbIE  MPOAYKTbI U3  MHKPOOPTaHM3MOB, TaKHUM  Kak
CTPYKTYPHUPOBAHHBIE KOMITO3ULMHM AHAJIOTOB MsiCa, KOTOPbIE MOAXONAT A YHOTPEONeHHs
YeJIOBEKOM HWJIM JKUBOTHBIMU U KOTOpblE TOYHO MMUTHUPYIOT CBOICTBA MsiCa M HCIOJBb3YIHOTCS

KaK NPOAYKTBI-AHAJIOTH MsICA.

YPOBEHb TEXHUKH

[03] YmorpeOnenne B muimy Msica SKUBOTHOTO TPOUCXOXKIEHHS SIBJISETCSI  YacCThIO
NOBCEAHEBHOM JKM3HU MHOrux joaed. HeOmarompusitHoe BO3neicTBHE MSICHOM IUETHI Ha
3710pOBbE 4YEJIOBEKA M OKPYXKAIOLIYID Cpely XOpOoIIo 3al0KyMeHTHpoBaHO. CyluecTByeT
pacTyimuii moTpeOUTENbCKUI CIIPOC HA ANbTEPHATUBHbBIE MPOAYKTHI, OoraTbie O€IKOM, KOTOpbIe
HE TOJy4YeHbl OT JKHUBOTHBIX, HO KOTOpble OOJANar0T CXOXXUMH TEKCTYPHBIMH U
BKYCOApPOMATUYECKUMHU  XapPAaKTEPUCTUKAMHM C MSCOM JKMBOTHBIX U  aQHAJOTUYHBIMU
(YHKLIMOHAJIbHBIMU CBOWCTBAMH MsICA JKMBOTHBIX, HO 0€3 BpPEOHBIX ISl 3JOPOBbS
KOMITOHEHTOB, CBS3aHHBIX C MSICOM, TAKMX KaK HACBILEHHBIE KUPHBIE KUCIOTHI U XOJIECTEPUH,

u 0e3 BpeHOro BO3ICHCTBHS YKUBOTHOBOJICTBA HA OKPYIKAIOLIYIO CPEAY.

KPATKOE OITUCAHHUE CYIIHOCTH U3OBPETEHHA

[04] B nanHOM NOKyMEHTE OINUCAHbI CTPYKTYPUPOBAHHBIE MUILEBBIE MPOAYKTHI, TAKHUE KAK
CTPYKTYPUPOBAHHBIE MsICHBIE NPOAYKTHI, HANPUMED, CTPYKTYPUPOBAHHBIE MPOAYKTBI-AHAJIOTH
Msica, ¥ CITOCOOBI MPOU3BOACTBA TAKHUX MPOIYKTOB.

[0S] B opgHOM acmekTe NpemyioKeH CTPYKTYPUPOBAHHBIM MUINEBON MPOAYKT, COAEPKALUN
OeNKOBBIN MPOAYKT, MOJYYEHHBIH U3 MUKPOOPraHW3Ma. B HEKOTOPBIX BapHaHTax pean3aluu
JAHHOTO M300peTeHNs] MUKPOOPTraHU3M BKJIFOUAeT WM MPEeACTaBisieT coOoi oauH mian Oosee
MHUKPOOPTaHU3MOB, BBIPAIIEHHBIX B XEMOABTOTPO(QHBIX yCIOBHsX. B omHOM BapuaHTe

peanu3anMM  AAHHOTO  W300pEeTeHUs MUKPOOPTaHWU3M, HaNpumep, BbIPAIlEHHBIH B
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XEMOABTOTPOPHBIX  YCJIOBUSIX MHKPOOPTaHHW3M, BKJIIOYAET WJIM MPEACTaBIsieT CoOoit
mMukpoopranusm Cupriavidus.

[06] B HekoTOphIX BapHaHTAaX peau3alUd OAHHOTO H300pETEeHUs CTPYKTYPHUPOBAHHBIN
NUIIEBON MPOAYKT CONEPKUT OEIKOBBIN MPOAYKT, NOIYUYEHHBINH U3 TIEPBOrO MUKPOOPTAHU3MA,
BBIPAIIIEHHOTO HAa MCTOYHMKE IMHMTAHUS, KOTOPBIH COAEPIKUT OEIKOBBIH MPOAYKT M3 BTOPOTO
MHUKpOOpraHusma. B omgHOM BapuaHTe peanu3alMM JAHHOTO H300peTeHHs BTOPOH
MHUKPOOPTAaHU3M, BKJIIOYAET WM MpencraBisier coboit  mukpoopranmsm  Cupriavidus.
Hanpumep, nepBblii MUKPOOPTAHU3M MOJKET MPENCTABNSATh COOOH MHKPOOPTaHH3M, OOBIYHO
paccmarpuBaembiii kak Oe3omnachbiii (GRAS, generally recognized as safe), u HeoOsi3aTenpHO
BTOPOW MHKPOOPTAHU3M MOXKET MPEACTABISATh COOOH MHKPOOPTaHU3M, KOTOPBIH HE SIBISETCS
GRAS.

[07] B HekoTOpBIX BapHaHTAaX peau3aldd JAHHOTO W300pETEeHHs] CTPYKTYPUPOBAHHBIN
MUIIEBOH MPOAYKT COAEPIKUT OCIKOBBIA MPONYKT, MOJNYYSHHBIH 13 MUKPOOPTaHU3Ma, KOTOPBI
HEe SBISIETCS TEHETHYECKHM MOAW(UIMPOBAaHHbIM opraHusMoMm (He sBiustercss [MO). B
HEKOTOPBIX BapHAHTaX PEANN3aLUN JAHHOTO H300pETeHUs] CTPYKTYPHPOBAHHBIA MHINEBOH
NPOAYKT HE COAEPKUT OMOMOJIEKYJ JKUBOTHOTO MPOUCX OKIAEHHSI, TAKUX KaK OENKH, JINHIBI,
W/WJTH YTIIE€BOBI JKUBOTHOTO TIPOUCX OXKIEHUSI.

[08] B HekoTOphIX BapHaHTAX peau3alWd{ MAHHOTO HU300peTeHHs] CTPYKTYPUPOBAHHBIN
NUIIEBOH MPOAYKT CONEPKUT OENKOBBIM MPOAYKT, KOTOPBIA BKJIIOYAET OJHO WM Ooiee u3:
OeJOK ONHOKJIETOYHBIX OpPraHU3MOB, JIM3aT KJETOK, H30JT Oeska, JKCTpakT Oelnka,
ruapoiau3at Oenka, CBOOOAHBIE AMHUHOKHCIOTBHI, MENTUAbL, OJUTONENTHABl I HX
KOMOMHAIMM, W3 OAHOro win Oojiee MHUKPOOPraHM3MOB. B OmHOM BapmaHTe peanu3aiuu
JaHHOTO M300peTeHus OETKOBBIA MPOMYKT BKJIOYAET WJIM MPEACTABISET COOOM THUApOJIH3aT
Oenka w3 omHOro mwium Oojee MHUKPOOPTaHM3MOB. B HEKOTOPBIX BapHAHTAX peaU3aALUH
TaHHOTO U300peTeHMs] CTPYKTYPUPOBAHHBIN MUIIEBOH MPOAYKT BKIIFOYAET, IO MEHBLIEH Mepe,
oT 0k0J10 5% 1o okojio 50%, wiu ot okoyio 10% mo okoso 50%, uiu ot okoio 20% m0 OKOJIO
50%, wm ot okono 30% pmo okxomo 50% Oenka mo Macce OT OENKOBOTO MPOAYKTA
MHUKPOOPTraHHU3MOB.

[09] B HekoTOpbIX BapHaHTaX peau3alii JaHHOTO H300pETeHUs] CTPYKTYPHUPOBAHHBIN
NUINEBOH TPONYKT COAEPKUT OENKOBbI HWHIPEOUEHT HE JKUBOTHOTO TIPOHMCXOXKIEHUS,
COIEPIKALINI MITH COCTOSAIMN U3 OeJKa OJHOKJIETOUHBIX OPraHU3MOB, JIN3aTa KJIETOK, H30JI5Ta
Oenka, oKkcTpakTa Oenka, ruaposu3ara Oenka, CBOOOIHBIX AMHHOKHCIIOT, IENTHAOB,
OJIUTOTENITU/IOB MJIM X KOMOHMHALMH, MPU 3TOM TAaKOH O€JNKOBBIM MHTPEIUEHT MPUIAET OJHO
mu Oosee Mose3HbIX (PYHKLHUOHAIBHBIX CBOWCTB CTPYKTYPHUPOBAHHOMY IHUIIEBOMY ITPOAYKTY.

[10] B HekoTOphIX BapHaHTax peajH3alMd AAHHOTO M300pETeHUs CTPYKTYPHUPOBAHHBIN
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MUIIEBOH MPOAYKT MpPEACTaBIsieT cOOOH CTPYKTYPUPOBAHHBIN NMPOAYKT-aHAJIOT MsICa, TAKOM
KaK, HO HE€ OrPaHMYUBA’ACh 3TUM, CTPYKTYPHUPOBAHHBIM MPOAYKT-AHAJIOr TOBSAWHBI, NTHLBI,
CBUHMHBI, PbIObI, OapaHUHbBI UM MOPENPONYKTOB. Hanpumep, CTpyKTypHUpOBaHHBIM MPOAYKT-
aHaJIOr MsICAa MOJKET BOCIIPOU3BOAUTH TEKCTYPY W/UIIM OPTaHOJENTHYECKYIO XapaKTEPUCTHKY
HATYpaJIbHOTO Msica. B HEKOTOpBIX BapuaHTaxX peasu3aluy JAaHHOTO M300pETEeHUs! MPOIYKT-
aHAJIOT MsiCa MMUTHPYET CTPYKTYPY MSICHOrO (hapiua MJIM MBILIEYHOTO Msica. B HEKOTOpbIX
BapHUAHTAX peaJM3alMy ITAHHOTO HM300pETeHUs CTPYKTYPHPOBAHHBIM MPOAYKT-aHAJIOT Msica
CONEPKUT  OOHO  WiIM  Oojiee  BKYyCOAPOMATHYECKOE  BEIIECTBO,  TaKoe  Kak
(b;1aBOreMonpoOTENHOBOE BKYCOAPOMATHYECKOE BEINEeCTBO. B OmHOM BapuaHTe peanu3aluu
JaHHOTO M300pETeHHsI CTPYKTYPHUPOBAHHBIM aHAJIOT MsiCa COAEPIKUT (DIIaBOreMONPOTENHOBOE
BKYCOAPOMAaTH4YECKOE BELIECTBO, MPOAYLHUPYEMOE MHUKPOOPraHu3sMoM. B  HekoTophIx
BapUAHTAX pEAJH3alMU IAHHOTO HM300pETeHMs CTPYKTYPHPOBAHHBIA IMPOAYKT-aHAJIOr Msica
COOEepKUT OEJNKOBBI MPOAYKT, TMOJYYEHHbIH W3 MHKPOOPTaHM3Ma, BBIPALICHHOTO B
XEMOABTOTPO(HBIX YCIOBUSX, WM MOJYYEHHBIH U3 MUKPOOPTaHU3MA, BBIPAIEHHOTO B CPeEne,
KOTOpasi COAEPIKUT OEJKOBBIM MPOAYKT, MOJNYYEHHBIH M3 MHKPOOPTaHM3MA, BBIPAIEHHOTO B
XEMOABTOTPOPHBIX YCIOBUSIX. B OIHOM BapwaHTe peanu3aluyd JaHHOTO H300peTeHus
MHUKPOOPTAaHU3M, BBIPAIIEHHBIH B X€MOABTOTPO(QHBIX YCIOBHSX, BKIIOUAET WM MPEICTABISIET
co0oit mukpoopranuzm Cupriavidus.

[11] B HekoTOphIX BapHaHTax peajH3alMyd JAHHOTO H300pPETEHUs] CTPYKTYpPUPOBAHHBIH
MULIEBON NMPOAYKT, TAKOM KaK, HO HE OrPaHUYMBAs’ACh 3TUM, CTPYKTYPUPOBAaHHBINA IMPOAYKT-
aHAJIOT MsiCa, JAOTOJIHEH OJHUM WM Ooyiee BELIeCTBAMU, TAKUMHU KaK BHTAMHH, ITUTATEIbHOE
BEIECTBO MJIM BEINEeCTBO C TIIOJIE3HBIMH (DYHKIMOHAIBbHBIMU CBOMcTBamMu. Hampuwmep,
JOTIOJTHUTEIPHOE BEINECTBO (BEIIECTBA) MOXKET BKJIKOYATh OAHO HJIM Ooyee U3 aMUHOKUCIIOT,
JUMUIOB, Macel, JKUPHBIX KHUCJIOT, BHTAaMUHA B2 WM JApyrux BHUTAMHHOB, OWOTHHA,
AHTUOKCHUJIAHTOB, MUHEPAJIOB, TOBEPXHOCTHO-AKTUBHBIX BELIECTB U SMYJIbIaTOPOB.

[12] B npyrom acnekte OpeajiokeHa  KOMIO3WMLMSA — TecTa Uil MPOU3BOJACTBA
CTPYKTYPHUPOBAHHOI'O MHUINEBOrO MPOAYKTA, KAK OMUCAHO B JAHHOM NIOKYMEHTE, Hanpumep,
CTPYKTYPHUPOBAHHOTO TMHUINEBOTO MPOAYKTA, KOTOPBIH CONEPKUT OENKOBBIA MNPOAYKT U3
MHUKpPOOpPTraHu3Ma. B HEKOTOpBIX  BapuaHTax pealu3aludl  JaHHOTO  M300peTeHHs
MHUKPOOPTaHU3M BKJIFOUAET WJIM MPEACTABIsieT COOOW OOUH MM 0ojiee MUKPOOPTaHHU3MOB,
BBIPAIEHHBIX B XEMOABTOTPO(HBIX YCIOBHSX. B OZHOM BapuaHTe peajn3aluy JaHHOTO
M300peTeHNs] MUKPOOPTAHU3M, HANPUMED, BBIPALICHHBII B XEMOABTOTPO(HBIX YCIOBHUSX
MHUKPOOPTaHU3M, BKJIOYAET WM NPEACTABIsIET cO00H Mukpoopranusm Cupriavidus.

[13] B HekoTOpbIX BapuaHTax peaNu3alidl AaHHOTO H300pEeTEeHUs] KOMIIO3UIMSA TecTa

COIEPKUT OENTKOBBIA MPOAYKT, MOJYYEHHBIN U3 MEPBOrO MUKPOOPTaHHW3MA, BBIPALIEHHOIO Ha
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WCTOYHUKE MMUTAHMS, KOTOPBIH CONEPKUT OEIKOBBIN MPOAYKT U3 BTOPOrO MUKpoopranusmMa. B
OJJHOM BapUaHTE peasn3alliyl JAaHHOTO M300peTeHHs] BTOPOH MHKPOOPTaHHW3M, BKIIIOYAET WU
npencrasisier coboit Mukpoopranusm Cupriavidus. Hanpumep, nepBblii MHUKPOOPTaHH3M
MOJKET TPEACTaBIATh COOOH MHUKPOOPraHW3M, OOBIYHO PAacCMaTpPHBAEMbIM Kak O€30macHbIN
(GRAS), u HeoOs3aTeNbHO BTOPOH MHKPOOPTAaHM3M MOXKET MPEACTABISTH  COOOM
MHUKpPOOpraHu3M, KoTopblii He siBsieTcss GRAS.

[14] B HekoTOpBIX BapuaHTAaX peaNu3alddl MJaHHOTO W300pPETeHUs] KOMIIO3HMLMS TecTa
COAEPKUT OENKOBBIA MPOAYKT, TMOJYYEHHBIH M3 MUKPOOPTaHMW3MA, KOTOPBIH HE SIBISIETCS
reHeTHYecKu MoandULIupoBaHHBIM opranu3MoM (He siBisiercs T MO). B HekoTophIX BapraHTax
pean3anu JAHHOTO U300PETeHUs] KOMITO3UIMS TECTa HE CONEPKUT OMOMOJIEKYJT JKHBOTHOTO
MPOMCXOKICHUS], TAKUX KaK OJIKH, JIUTTH/IbI, W/HIIH YIJIEBOIbI JKHBOTHOT'O TIPOUCXOKICHHSL.
[15] B HekoTOphIX BapuaHTax peaJnu3alddl MaHHOTO HW300pPETeHUs KOMIIO3HMLHUS TeCTa
COIEePKUT OETKOBBIN MPOAYKT, KOTOPBIA CONEPIKUT OJHO MK OoJiee n3: OeTOK OHOKJIETOUHBIX
OpPTraHM3MOB, JIU3aT KJIETOK, M30JIAT Oejika, SKCTpakT Oenka, rumpojmu3ar Oeiika, CBOOOITHBIE
AMHHOKHUCJIOTBI, TENTH/bL, OJUIONENTHAbl WM HX KOMOWHAIMM, W3 OJHOrO Wiu Oonee
MHUKPOOPTaHU3MOB. B oHOM BapuaHTe peanu3aliyu JaHHOTO U300peTeHus OENKOBbII MPOIYKT
BKJIFOYAET MJM TpPEncTaBiseT co0oi ruzaponm3ar Oenka HW3 OAHOrO WM Oojee
MHUKpoOpraHu3zMoB. Hanpuwmep, cpenssist MonekyJssipHas Macca OJIKOB B TMAPOJIN3ATE MOXKET
COCTaBJIATE OT OKOJIO 5 k/la 10 okono 10 x/la. B HEKOTOPBIX BapuaHTax pealu3aluu JaHHOIO
n300peTEeHNs] KOMITO3UIMS TECTa CONEPKUT THUAPONU3aT OefKa, MOJyYeHHBIH B YCJIOBHUSX,
COXPAHSIOIINX HEAeHATYPUPOBAHHBIN TIIOOYJSAPHBIN OENOK, TAaKMX Kak, HApUMep, MSATKHH
JM3UC KJIETOK M (PU3UYECKOE OTHENICHHE pPACTBOPHUMBIX BeINeCTB (Hanpumep, OEIKOB) OT
TBEPJBIX BEIIECTB (Hanpumep, KJIETOUHOTO Aedpuca).

[16] B HekoTOpbIX BapHaHTax peaIu3alUdd JAHHOTO H300pETeHHs] KOMIIO3HMLHUIO TeCTa,
Hanpumep, CONEPMKALIYI0 YaCTUYHO WJIHM TMOJHOCTHIO THAPOJIM30BAHHBIA OEJIKOBBIN MPOAYKT,
NOJIYYEeHHBIH M3 OAHOTO WM 0OJiee MHKPOOPTaHH3MOB, NOOABJISIOT KO BTOPOMY OEJIKOBOMY
NPOAYKTY, 4YTOOBI CHOCOOCTBOBATH CTPYKTYPUPOBAHHUIO W/HIM OOpPa3OBAaHUIO BOJIOKOH.
HeorpannuuBaroniye nmpuMepbl BTOPOro OEIKOBOrO NMPOAYKTA BKJIOYAIOT OAMH MM Oolee
OENKOB MINEHUYHOW KJIEHKOBUHBI, COH, TOPOXa, MIIEHHIIB, MOJIOKA, BOAOPOCIEH M APyrux
OeTKOB HEXKMBOTHOTO TIPOUCXOMKIEHHSI.

[17] B HexkoTOpBIX BapuaHTaX pean3alld JaHHOTO H300pETeHusl CONepKaHWe BOXbI B
KOMITO3HUIINH TeCTa CocTaBisier ot okoyo 40% (macc./macc.) no okoino 80% (macc./macc). B
HEKOTOPBIX BAapUAHTAX peATU3alU{d MAHHOTO HM300pETeHHs] NPOYHOCTh TECTa Ha CIBUT
COCTaBJISIET, IO MeHbInel Mepe, okoo 1000 GyHTOB Ha KB. JOHM.

[18] B mpyrom acmekTe mpemyioskeH Croco0 MPOM3BOACTBA CTPYKTYPUPOBAHHOTO IMHUILEBOTO
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NPOAYKTA, HANpuMep, CTPYKTYPHUPOBAHHOTO MpoxaykTa-aHanora msca. Crocod BkirodaeT: (a)
KYJbTUBUPOBAHHWE MHKPOOPTaHM3Ma B NPUCYTCTBUU HCTOYHHUKA YIJIEPOAA C MOJy4YEeHUEM
TakuM oOpa3oMm Omomaccel, copepxaiueli Oenok; (b) mpeBpamenue Ouomacchl B OEIKOBBIMA
npoaykt; u (c) mnepepadOTKy OEJKOBOrO NPOAYKTA B CTPYKTYPUPOBAHHYIO IMHIIEBYIO
KOMITO3HULIHIO.

[19] B HekoTOpbIX BapHaHTax peaju3aluu NAaHHOTO Hu300peTeHus 3Tam (a) BKIIOYAET
XEMOaBTOTPO(HbIE YCIOBUSI KyJbTUBUPOBaHMS. Harmpumep, yCIIOBHsS XeMOaBTOTPO(PHOrO
KYJIbTUBUPOBAHHS MOTYT BKJIIOUATh ra3o00pasHyro monekyny Cl, takyro kak CO2, B KauecTBe
UCTOYHUKA yrjepona. B HEKOTOpbIX BapuaHTaX peasu3alid JaHHOTO H300peTeHHs
MHUKpPOOPIraHU3M, BBIPAILIEHHbBIH B YCIOBUAX XEMOABTOTPO(YHOTO KYJIbTUBHPOBAHHUSI, BKJIIOYAET
WM TIpeAICTaBIIsieT co0oit Mukpoopranmm Cupriavidus .

[20] B HekoTOpBIX BapuaHTAX peau3alUd JAHHOTO H300peTeHHsi OeNKOBBIM MPOIYKT,
NOJIy4YeHHBIN Ha 3Tane (b), BKIIYaeT OJHO WK 0ojiee n3: OeOK OJHOKIETOYHBIX OPTaHU3MOB,
JIU3aT KJIETOK, U30JIST Oelika, SKCTpakT Oejka, ruApou3ar Oeika, cBOOOIHbIE aMHHOKUCIIOTHI,
NEeNTHU/IbI, OJUTOMENTH bl HJIH UX KOMOHHALIMH.

[21] B HekoTOphIX BapuUaHTaX peau3aluh JAHHOTO w300peTeHust STam (C) BKJIOYAET
nepepaboTKy OeNKOBOro MpoAyKTa B KOMNO3HMLMIO Tecta. Hampumep, Moxer ObITh IPUMEHEH
TEPMOXUMHUYECKUN MPOLECC, TAKOM KaK 3KCTPy3us.. B HEKOTOpBIX BapuaHTax pean3aluu
JaHHOrO u300peTeHust 3Tam (C) MOXKET BKIOYaTh mpouecc (GopMOBaHMS, B pe3yJbTaTe
KOTOPOTO TIOJIY4YalOT BOJIOKHA. B HEKOTOpBIX BapuaHTaxX peaju3alMy JaHHOTO M300peTeHHs
3Tar (C) MOXKET BKJII0YaTh 00pa3oBaHUe CTPYKTYPHPOBAHHOTO THIPOKOJIION/AA.

[22] B HekoTOpBIX BapHaHTaX peajH3allyd JaHHOTO H300PETeHUs] CTPYKTYPUPOBAHHBIM
MUINEBOW MPOAYKT, TMOJyYeHHBbIH Ha 3Tamne (C), MpeAcTaBisieT coOOW CTPYKTYPHPOBAHHBIN
MPOAYKT-aHAJIOT MsICA, TAKOH KaK CTPYKTYPHUPOBAHHBINA MPOAYKT-aHAJOT TOBSIIUHbI, MTHIIbI,
CBHHHHBI, pbIObI, OapaHHHBI WK MOPENpOoAyKToB. Hanpumep, CTPYKTYpUPOBAHHBII MPOIYKT-
aHAJIOT MSICA MOJKET BOCIIPOU3BOAMUTH TEKCTYPY W/WUJIM OPTAaHOJENTUYECKYI) XapaKTEPUCTHKY
HATYpPaJIbHOTO Msica. B HEKOTOPBIX BapHaHTaX pPeaM3alUd JAHHOTO H300pETeHHs MPOAYKT-
aHAJIOr MsiCa MMUTHPYET CTPYKTYPY MSICHOTO (papiia HIIM MBILIEYHOTO Msica. B HEKOTOpbIX
BapUAHTAX pealn3ally IAHHOTO H300pETEeHHs] CTPYKTYPHUPOBAHHBIA MPOAYKT-aHAJIOT Msica
COOEepXUT  OXHO  wmiau  Oonee  BKyCOApOMAaTHYECKOE  BEIIECTBO,  TaKO€  Kak
(b1aBOreMonpoOTENHOBOE BKYCOAPOMATHYECKOE BEINeCTBO. B OmHOM BapuaHTe peanu3anuu
TaHHOTO M300pETeHHsI CTPYKTYPUPOBAHHBIN aHAJIOT MsiCa COAEPIKUT (DIIaBOreMONPOTEHHOBOE
BKYyCOQpPOMAaTHYECKOE BEIIECTBO, MPOAYLHPYEMOE MHKPOOPraHM3MOM. B HEKOTOpBIX
BapUAHTaX peAJHM3alMU TAHHOTO H300peTeHHs CTPYKTYPHPOBAHHBIA IMPOAYKT-aHAJOr Msica

COIEPKUT OENKOBBINM MPOAYKT, NMOJYYEHHBIN U3 BBIPAIIEHHOTO B X€MOABTOTPO(HBIX YCIOBHIX
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MHUKpPOOPraHU3Ma, WU IOJIyYEHHBI M3 MHKPOOPraHM3Ma, BBIPALIEHHOIO B Cpele, KoTopas
COIEPIKUT OENKOBBIM MPOAYKT, MOJYUEHHBIN U3 BBIPALIEHHOTO B X€MOABTOTPO(PHBIX YCIOBHUIX
MHUKpOOpraHu3zMa. B ogHOM BapHuaHTe peaju3aluy AAHHOTO HM300peTeHHs MHKPOOPTaHH3M,
BBIPAIIEHHbII B XEMOABTOTPO(QHBIX YCJIOBHSX, BKJIIOYAET WIM TPEACTaBIsAET COOOit
MuKpoopranusm Cupriavidus.

[23] B npyrom acmekre mpemsiodKeH TePMOXMMHUYECKHUIT mpouecc nepepaboTKH KOMITO3ULIUH
TeCTa, KaK OMKMCAHO B IAaHHOM JIOKYMEHTE, B KOMIIO3UIIMIO CTPYKTYPHUPOBAHHOTO aHAJIOra MsICa.
Tepmoxumuueckuii mpolecc BKIOYAET SKCTPYAUPOBAHHWE KOMIIO3UIMU TeCcTa, KOTopas
COIEPKUT OENTKOBBIA MPOAYKT, TMOJYyUYEHHBIH M3 OJHOTO WM 0oJjiee MHUKPOOPTaHM3MOB, Kak
OMMCAaHO B JAHHOM JOKYMEHTE, C MOJy4YeHUEM OJHOHAIPABJICHHBIX BOJIOKOH. B HekoTOpbIX
BApPUAHTAX peaN3alMd JaHHOTO M300peTeHus OENKOBBIH TMPOAYKT COACPIKUT WU
npencTaBisieT coOoil rupponm3ar Oenka. B HEKOTOPBIX BapHaHTAaX pealu3alUl AAHHOTO
n300peTeHNs] MUKPOOPTaHU3M, U3 KOTOPOTO IMOJTyueH OeTKOBBIN MPOIYKT, MPEACTABISIET COOOH
MHUKPOOPTAaHU3M, BBIPAIEHHBIH B XEMOABTOTPO(HBIX VCIOBHSX, WIH MHKPOOPTAHHU3M,
BBIPAIIEHHBII B Cpene, KOTOpas COAEPKUT OENKOBBI TMPOAYKT, TIOJNYYEHHBIH U3
MHUKPOOPTaHU3Ma, BBIPAIIIEHHOTO B X€MOABTOTPO(PHBIX yCIoBUsAX. Hanpumep, MEKpOOpPraHU3M,
BBIPAIIEHHBII B XEMOABTOTPO(HBIX VCJIOBHSIX, BKJIIOYAET WM TPEACTABISET COOOMH

Mukpoopranusm Cupriavidus.

KPATKOE OIUCAHUE 'PAOUYECKUX MATEPHUAJIOB
[24] Ha ®ur. 1 npencrasjieH WUIOCTPATUBHBIN, HE OTrpaHHYMBAKOLIMN pabouuii mporecc
OJIHOTO U3 BapUAHTOB MPOU3BOICTBA CTPYKTYPUPOBAHHOIO MUILEBOTO MPOAYKTA, KAK OMHUCAHO B
naxHoM nokymente. LIKb = nienpHOKIeTOUHAst Gromacca
[25] Ha ®ur. 2 mpencraBjieHa 3MyJIbCUOHHAS CIMOCOOHOCTH JJISi U30JIATA CHIBOPOTOYHOIO
Oenka, kak onucano B [Tpumepe 2.
[26] Ha ®wur. 3 npeacraBieHa 3MyJIbCHOHHAS CIIOCOOHOCTD JUIS LEIbHOKJIETOYHONH OHOMacCChI

(IKB) xak omnucano B [Ipumepe 2.

NOAPOBHOE OITMCAHHUE CYIIHOCTH U3OBPETEHUA
[27] B naHHOM [OOKyMEHTE MNpPEAJIONKEHbl CTPYKTYPUPOBAHHBIE MULIEBbIE KOMIO3ULUUA U
croco0b! ux noiydeHusi. CTPyKTYpHPOBaHHBIE MHUIIEBbIE KOMITO3ULUH, ONHUCAHHBIE B JAHHOM
IOKYMEHTE, BKJIFOUasi CTPYKTYPHUPOBAHHbIE KOMIIO3HLIMU aHAJOTOB MsICA, COEPKAT OENKOBBIE
NPORYKTBI (Hanpumep, OeNKOBble MPOAYKTHI, KOTOPbIE COAEPKAT THAPONM3AT OeiKa WM
COCTOSAT M3  HEro), KOTOpble MPOAYLUPYIOTCA  MHKpoopraHmsmMamu.  Hampumep,

MHUKPOOPTaHU3MBbI, U3 KOTOPBIX IMOJNY4YarOT OEJIKOBBIE MPOMYKTHI, MOTYT OBITH BBIPALIEHBI B
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XEMOABTOTPOHBIX YCIOBUSX, Hampumep, Ha ra3zoobpasHom cyoOctpate Cl B KauecTse

HCTOYHHKA YIJIEpoAa.

Onpeoenenusn
[28] Ecnu He yka3aHO MHOE, BCE TEXHUYECKUE U HAYYHbIE TEPMUHBI UCIOJb3YIOTCS B JAHHOM
JIOKYMEHTE B 3HAYEHUH, COOTBETCTBYIOLIEM OOBIYHOMY MOHHUMAHHIO CIIELUATNCTa B 00JaCTH
TEXHUKH, K KOTOPOH OTHOCUTCS naHHOe wu3obOperenue. Singleton, et al., Dictionary of
Microbiology and Molecular Biology, second ed., John Wiley and Sons, New York (1994), and
Hale & Markham, The Harper Collins Dictionary of Biology, Harper Perennial, NY (1991)
NPEAOCTABISIET CIENHATINCTY B TaHHOW OOJIACTH TEXHUKHU OOLIUI CIOBapb MHOTMX TEPMHUHOB,
UCTIONB3YEMBIX B ITaHHOM Hu300pereHun. JIroOble cnocoObl M Marepuaibl, MOAOOHBIE WM
SKBHUBAJICHTHbIE TEM, YTO ONHCAHbl B JAHHOM JOKYMEHTE, MOTYT HCIIOJIB30BAThCA TPHU
peanu3aluyu WIM TECTUPOBAHMM CIIOCOOOB, CHCTEM M KOMIIO3MLIMH, ONMHUCAaHHBIX B JaHHOM
TOKYMEHTE.
[29] IlpakTmka maHHOrO M300peTeHUs1 OyAeT UCIOIB30BATh, €CJIN HE YKa3aHO MHOE, OOBIYHbIE
CIO0CO0OBI MOJIEKYJIIPHOH OHOJIOrHH (BKIIIOYast PEKOMOMHAHTHBIE CIIOCOOBI), MUKPOOHOJIOTHH,
KJIETOUHOW Owonornn u OMOXMMHUM, KOTOpPblE HAXONATCS B TNpeAenax KOMIIETEHINH
CIELMAINCTOB B JAaHHOH oOjacTh TeXHWKH. Takue CrocoObl TOJHOCTBIO OIUCAHBl B
ourepartype, Hanpumep, Molecular Cloning: A Laboratory Manual, second edition (Sambrook
et al., 1989); Oligonucleotide Synthesis (M. J. Gait, ed., 1984; Current Protocols in Molecular
Biology (F. M. Ausubel et al., eds., 1994); PCR: The Polymerase Chain Reaction (Mullis et al.,
eds., 1994); and Gene Transfer and Expression: A Laboratory Manual (Kriegler, 1990).
[30] IlpenycmoTpeHHBlE B JAHHOM JOKYMEHTE YMCJIOBbIE AUAINA30HbI BKIIOYAIOT YHCIA,
OTIPENESIOLINE THANA30H.
[31] Ecnu He yka3aHO HWHOE, HYKJEHWHOBBIE KHCJOTBHI 3aIllMCBIBAIOTCA CJIEBA HAMNpPaBO B
OpPHEHTALNH OT 5’ K 3’; aMMHOKHUCIIOTHBIE MOCIIEOBATEIBHOCTH 3aIMMCBHIBAIOTCS CJIEBA HAMIPABO
B OPHEHTALIH OT aMHHO- K KAPOOKCUKOHILY, COOTBETCTBEHHO.
[32] CywmecrBurenbHple B~ €IMHCTBEHHOM  YHCJIE  BKJIOYAIOT  COOTBETCTBYIOLIUE
CYLIECTBUTENbHBIE BO MHOXKECTBEHHOM YHCJIE, €CIIH B KOHTEKCTE SIBHO HE YKAa3aHO HHAue,
TakuM 00pa3oM, HCHOJb3yeMble B JAHHOM JOKYMEHTE, BKJIIOUas MpHjiaraeMyro ¢Gopmyiy
n300peTeHNs, CYIIECTBUTEIbHBIE B €AMHCTBEHHOM YHCIIE CIIEIyeT OHUMATh KaK O3HA4YaroInee
«TI0 MEHBIIEH Mepe, OIMHY, €CIIH B KOHTEKCTE SIBHO HE YKA3aHO WHAUe.
[33] Hcnonb3yemblli B KOHTEKCTE€ AAHHOTO NOKYMEHTAa TEPMHH «OKOJIO», HCIOJIb3YEMBbIN
NPUMEHUTEIbHO K H3MEPUMOMY 3HAUEHHIO, TaKOMy Kak KOJHMYECTBO, BpEMEHHas

MPOJOJDKUTENBHOCTD M T.I., O3HAYaeT, YTO OH OXBAThIBAET OTKJIOHEHUs B +£5%, +1% wunu
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+0,1% OT yka3aHHOrO 3HA4Y€HUs], MOCKOJbKY TAaKH€ BAapPUAHThl MOAXOAAT Jis BbIIOJHEHMS
PACKPBITHIX CITOCOOOB MM B CBSI3H C PACKPBITON KOMITO3ULIHEH.

[34] Hcnosb3yeMmblli B KOHTEKCTE€ NAHHOIO JOKYMEHTa TEPMHH «aLlETOreH» OTHOCUTCS K
MHUKPOOPTaHU3My, KOTODBIM BbIpadaThiBaeT aleraT W/Wid Apyrue KOPOTKOLETIOYEUHbIe
OpraHMYecKHe KUCIOTHI ¢ JUMHOM enu 10 C4 B kauecTBe NMPOAYKTa aHAPOOHOTO IbIXAHUSL.
[35] Hcnonp3yemblii B KOHTEKCTE€ AAHHOTO JOKYMEHTA TEPMHH «aUUAO(UI» OTHOCHUTCS K
TUIY SKCTPEMO(HIIOB, KOTOPbIE HOPMAJIBHO CYLIECTBYIOT U Pa3MHOXKAIOTCS B OYEHb KHCIIBIX
ycnoBusix (00braHO pu pH 2,0 nnm Hioke).

[36] Hcnonb3yemblii B KOHTEKCTE JAHHOTO JOKYMEHTA TEPMUH «AMUHOKHUCIIOTa» OTHOCHUTCS K
MOJIEKYJIe, COieprKallel KaKk aMUHOTPYTIY, TaK U KapOOKCUJIBHYIO TPYIITy, KOTOPbIE CBSI3aHBI
C yIJepomoM, KOTOpblii oOo3HaueH anbga-yriepopoM. [loaxonsmue aMHHOKHCIOTBI
BKJIIOYAIOT, HO HE OTPaHUYMBAIOTCS UMHU, Kak D-, Tak U L-M30Mepbl BCTPEUAIOIIUXCS B IPUPOJIE
AMUHOKHCJIOT, a TaK)XXe He BCTpedarolluecs B MPUPOAE AMUHOKHUCIOTHI, MOJy4YeHHbIE
OPTaHUYECKUM CHHTE30M MJIM C IMOMOINBI0 APYTHX MeTabOoNM4YecKux myTed. B HekoTopbIx
BApPUAHTAX pEAIN3aLUU JAaHHOTO U300peTeHHss OJHA «aMUHOKHUCIOTa» MOXKET HMETh
HECKOJIbKO OOKOBBIX IeTeH, JOCTYIHBIX Ha YUIMHEHHOM an(paTHYECKOM HIIH apOMATHIECKOM
KapKkace OCHOBHOH 1ienu. Eciy B KOHTEKCTe SIBHO HE YKa3aHO MHOE, MCIIOJIb3YEMbIil B JaHHOM
JOKYMEHTE TEPMUH «AMUHOKHUCIIOTa» BKJIKOYAET aHAJIOTH AMUHOKHCIIOT.

[37] Ucnomp3yemyro B KOHTEKCTE€ MAHHOTO JOKYMEHTA, BKJIIOUasi omucaHue u (popmymy
u3zobperenus, ppasy “w/unu’ Cleayer MOHMMATh KaK O3HAYAKINYI0 «OAMH WK 00a» u3
5JIEMEHTOB, COEAMHEHHBIX TAaKUM O0pa3oM, T.e. 3JIEMEHTBI, KOTOpble B OJHUX CIy4asix
IPUCYTCTBYIOT COBMECTHO, a B APYTHMX — OTAENbHO. Heobs3aTennbHO MOTYT NMPUCYTCTBOBATH
ApPYTHE 3JIEMEHTBI, OTJIMYHbIE OT 3JIEMEHTOB, KOHKPETHO YKa3aHHBIX B MPEIJIOKESHUN «H/UJTHY,
HE3aBUCHMO OT TOTO, CBSI3aHbl OHU WJIM HE CBSI3aHbl C 3TUMM 3JIEMEHTAMH, KOHKPETHO
YKa3aHHBbIMHU, €CJIM B KOHTEKCTE $IBHO He YyKa3aHO WHoe. Takum o0pa3oM, B KaudecTBe
HEOTPAaHMYMBAIOIIErO NPUMepa CChUTKAa Ha «A w/miu By, nmpu MCNONb30BaHUN B COUETAHUU C
HUYEM He OTrpaHHYEHHBIM BBIPAXKEHHEM, TaKUM KaK «COAEp KallMii», MOKET OTHOCUTHCS B
OJTHOM BapHaHTe peau3alud JaHHOTO n3o0pereHust k A 0e3 B (HeoOsi3aTenbHO BKITFOUAs
3JIEMEHTHI, OTJINYHbIE OT B); B mpyroMm BapmanTte peaju3anuu - kK B 6e3 A (HeoOs3aTenbHO
BKJIFOYAsl 3JIEMEHTBI, OTJIMYHBIE OT A); B €Ille JPYTOM BapHUaHTE peaiu3aliy - Kak K A, TaK U K
B (HeoOs13aTenbHO BKIFOUAs IPYTHE JIEMEHTHI); U T.11.

[38] Ucnosb3yemblii B KOHTEKCTE€ JAHHOTO JOKYMEHTA TEPMUH «aHAJIOr MsCa», WIH
«3aMEHUTENb MsiCa», WIM «UMHUTALMs MsCa», WU «UCKYCCTBEHHOE MSCO» OTHOCHUTCS K
MUIIEBOMY MPOAYKTY, KOTOpBIM HE IOJy4Ye€H OT >KUBOTHOIO WM COAEPKUT 3HAUYUTEIbHOE

KOJINYECTBO HEKMBOTHOTO MCTOYHHKA O€Nka, HO MMEET CTPYKTYPY, TEKCTYpPYy, HCTETUYECKHe
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Ka4ecTBa, W/WIM APYrHe CBOWCTBA, CPABHUMBIE MM MONOOHBIE CBOWCTBAM MsICA JKUBOTHBIX.
TepMUH OTHOCUTCSI K CBHIPBIM, KYJHMHAPHBIM M MPUTOTOBJIICHHBIM MSICOMOIOOHBIM THINEBBIM
IIPOAYKTaM.

[39] Hcnomp3yemblii B KOHTEKCTE JAHHOTO JOKYMEHTa TEPMHUH «OHOMAacca» OTHOCUTCS K
BEILECTBY, MOJYYEHHOMY B pe3yJIbTaTe POCTa M/MIIM PA3MHOXKEHHS KJIETOK, HAalpUMep, KJIETOK
MHKpPOOpPraHU3MOB. buomacca Moxer coaep:kaTh KJIETKM WWIHM  BHYTPHUKIETOUHOE
COIIEPKUMOE, a TAaK)K€ BHEKJIETOUHBbI MaTepual, BKJIKOYas, HO HE OrPAaHUYUBAsACH HUMH,
COEIMHEHMs], CEKPETUPYEMBIE KIIETKOM.

[40] Hcrnonme3yemblii W B KOHTEKCTE IAHHOTO JOKYMEHTa TEPMUH «OHOPEaKTop» WU
«(pepMeHTEp» OTHOCHUTCS K 3aKPBITOMY WWJIM HYaCTHYHO 3aKPBITOMY COCYIy, B KOTOPOM
BBIPALIUBAIOT U NOJJEP>KUBAOT KJIETKH, HAIIPUMED, KJIETKHM MUKPOOPraHu3MoB. KneTku MoryT,
HO HE 00513aTeNbHO, CONEPKaThCs B JKUIAKOW CYCIIEH3UN. B HEKOTOPBIX BapHaHTaxX peaiu3aliu
JAHHOTO H300pPETeHHsI BMECTO CONEPKaHMA B JKUOKOM CYCHEH3MH KIETKH MOXKHO
aJIbTEPHATHBHO BBIPAIMBATH /WM MOIAEPKUBATh B KOHTAKTE, HAa WM BHYTPH OPYIOro HE
KUJIKOTO cyOcTpaTa, BKJIIOYAs, HO HE OrPaHWYMBAsCh 3THUM, TBEPIOE BEIIECTBO IS
NOAEPKaHUs POCTa.

[41] Tepmun mpouecc, peakuuss WM MyTh «(QUKCALUHM YIJIEPOAa» OTHOCHTCS K
(epMEHTATUBHBIM DPEAKLMAM WJIN META0OJMUYECKUM IYTAM, KOTOPbIE NPEBpAIlalOT (OpMBI
yrieposa, KOTOphIE SBIISIOTCS Ia3000pa3HbIMHU B YCIOBUAX OKPY’KaroIlel Cpezpl, BKIFOYast, HO
He orpaHuumBasick 3TuM, CO2, CO u CH4, B OMoXuMHueckue BeLIecTBa Ha OCHOBE YTJIepona,
KOTOpPBIE SIBJISIFOTCS] )KUAKUMU WA TBEPABIMH B YCJIOBHSX OKPY:KAIOLIEH CPeAbl, MU KOTOPbIE
PacTBOPSAIOTCSA B BOAHOM PACTBOPE UJIHU YAEPKUBAIOTCS B HEM BO B3BELIEHHOM COCTOSIHUU.

[42] TepMuH «HMCTOYHUK yrjaepoga» OTHOCUTCS K THUIIAM MOJIEKYJ, M3 KOTOPBIX
MHUKPOOPTAHU3M TOJIyHYaeT YIIepo], HeOOXOAMMBIH [Tt OPraHUYECKOrO OMOCHUHTE3A.

[43] Tepmun «kapOOKCHIOTPO(HBIE» OTHOCUTCS K MHKPOOPTaHM3MaM, KOTOPbIE MOTYT
NEPEHOCUTh WM OKMCIATh MOHOOKCHZ yIylepoAa. B IpennoyTuTeNnbHBIX BapHaHTax
peanu3any TaHHOTO JOKYMEHTa KapOOKCUAOTPOPHBIH MUKPOOPTAaHH3M MOXKET HCIIOJIb30BaTh
CO B kayecTBe UCTOYHHKA YIJiepola W/WIM B Ka4yeCTBE HMCTOYHHMKA BOCCTAHABJIMBAIOIIMX
3JIEKTPOHOB JJIs1 OMOCHHTE3a W/WITN JIbIXAHHSL.

[44] TepmuH «xeMOaBTOTPO(HBIE» OTHOCUTCS K OpPTaHU3MaM, KOTOPBIE MOJYYarOT SHEPTHUIO
MyTEM OKHUCJIEHUS] XUMUYECKUX AOHOPOB HJIEKTPOHOB XUMHUYECKUMH aKLENTOPAMU 3JIEKTPOHOB
Y CHHTE3UPYIOT BCE OPraHMUECKUE COSTUHEHNs], HEOOXOUMbIE OPTaHU3MY ISl )KU3HHU M POCTA,
U3 YIJIEKUCIIOrO rasa.

[45] B dopmyne u3obpereHus, a Takke B ONMUCAHUM BCE MepexonHble (pasbl, Takue Kak

«ComepKalluiy, «BKIIOUAIOLIUNY, «HECYIIHI», «UMEIOLUNY, «coiepamuii B cedey,
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«OXBAaTBIBAIOIINI», KCOCTOAIIUNA U3» U T.I. IOHUMAKOTCS] KAK HUYEM HE OTPaHUYEHHBIE, M1.€.
O3HA4YalOT BKJIIOYEHHE, HO HE OrpaHHuYeHHe >TUM. TOJIbKO MepexofHble (Ppa3bl «COCTOSIIUN
U3» U «COCTOSIIIUN B OCHOBHOM H3» JOJDKHBI OBITh 3aMKHYTBIMU HWJIM IIOJIy-3aMKHYTHIMH
nepexoaHbIMU (pa3aMu, COOTBETCTBEHHO.

[46] Wcnonb3yemsblli B KOHTEKCTE€ AAHHOTO AOKYMEHTAa TEPMHUH «KOHCOPLIUYM» OTHOCHUTCS K
ABYM min Oojiee pa3sHbIM BHIAM WM LITAMMaM MUKPOOPTaHU3MOB W/HMJIM MHOTOKJIETOYHBIM
OpraHu3Mam, KOTOpbIE BBIPAILEHbI BMECTE, HAIIPUMED, BBIPAILLEHbI B COBMECTHONU KYJBTYpE B
OIHOM M TOM K€ MUTATEbHOHN Cpeae.

[47] TepMuH «KyJIbTUBUPOBAaHUE» OTHOCHUTCS K BBIPAIUMBAHUIO MONYJSALMH KJIETOK,
Hanpumep, MAKPOOHBIX KJIETOK, B MOAXOMSIINX JUIsl pOCTa YCIOBUSX B JKHIKOH I TBEPAOM
MUTATENBHON Cpeae.

[48] Tepmun «mpoucxomsmuii €3» BKIOYaeT B Cce0S TEPMHUHBI «BO3HUKAIOUIUN B
pe3yJIbTaTe», KIMOJYYECHHBIN U3», «MOJy4aeMbIid U3», «BBIACJIECHHBIA U3» U «CO3JAHHBIA U3» U
OOBIYHO YKa3bIBAET, YTO OAAMH KOHKPETHBIN MaTepral HAaXOAUT CBOE MPOUCXOXKIEHHE B APYTOM
KOHKPETHOM MaTepuasie i 00JlaiaeT CBOWCTBAMH, KOTOPbIE MOYKHO OIHCATh CO CCBUJIKOW Ha
APYroi yKa3aHHBIM MaTepHall.

[49] Hcnosb3yemblli B KOHTEKCTE AAHHOTO JOKYMEHTA TEPMHUH «TECTO» OTHOCHUTCS K CMECHU
CYyXHMX HWHIPEIUEHTOB («CcyXas CMecb», Hanpumep, OeNKH, yIIeBOABl W JIUMHUABIL, BKIOYAS
KUJIKAE Macjia) M OKHIKUX HMHIPEIUEHTOB (WKMIKas CMECb», Hanpumep, BOAA WIH COK,
HaIpuMep, KUAKUNA 3KCTPAKT M3 HCTOYHHUKA HE JKUBOTHOIO IPOUCXOXKAEHUS, TaKOTO Kak
pacteHure wWiu Jir00asi 4acTh pacreHusi). TecTo MOXKeT Takke COAepKaTb OAWH WK Oolee
JOMOJHUTENBHBIX OEJIKOBBIX MPOAYKTOB CO CTPYKTYPHBIMH W/WIN (YHKIHOHAJIBHBIMH
CBONCTBAMM, KOTOpbIE NPHUAAIOT WM YJIY4YIIAIOT KadeCTBO CTPYKTYPUPOBAHUsl TeCTa,
Hanpumep, B MPOLIECCE CIIBUTA.

[SO0] TepmMuH «HUCTOYHHMK SHEPTHH» OTHOCUTCS JIMOO K JOHOPY 3JIEKTPOHOB, KOTOPBIH
OKHCIISIETCS. KUCIIOPOZIOM TPU a3pOOHOM IbIXaHMH, JIMOO K KOMOMHALIMY JTOHOPA 3JIEKTPOHOB,
KOTOpPBI OKHUCJISIETCSl, W AaKLeNTopa 3JIEKTPOHOB, KOTOPBI BOCCTAHABIWBAETCS IpU
aHA3POOHOM JIbIXaHUH.

[S1] Tepmun «3xcTpeMOGUIT» OTHOCHUTCA K MHKPOOPTaHW3MY, KOTOPBIH HOPMAJIbHO
CYLIECTBYET M PAa3MHOXKAETCS B (PU3MUYECKH WM TEOXUMHUYECKH SKCTPEMAJIbHBIX YCIOBHSX
(Harpumep, TIpU BBICOKOW WM HU3KOH Temneparype, pH wniam BBICOKOH CONEHOCTH) MO
CPaBHEHHIO C YCIOBHUSMHU Ha MOBEPXHOCTU 3€MJIM MJIM OKEaHA, KOTOPbIE OOBIYHO MEPEHOCATCS
OOBIIMHCTBOM OOHAPYKEHHBIX (POPM JKM3HU Ha MOBEPXHOCTHU 3€MJIN WM BOJIM3H HEe.

[52] Tepmun «(pyHKUMOHATBHBIE CBOWCTBa», «(QYHKLHUOHAJbHbIE XapaKTEPUCTUKWY WIIH

((d)YHKI_II/IOHaJ'IbHOCTb» WK aHAJIOTUYHBIE OCCKPUIITOPBI OTHOCATCA K TOMY, KaK IHIICBLIC
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UHTPEIUEHTHl BeOyT ceOsi BO BpeMsl MOATOTOBKH M NMPUTOTOBIIEHHS, U KaK OHHM BIUSIOT Ha
FOTOBBIM MHINEBOM NPOAYKT C TOYKHU 3PEHUS €r0 BHELIHEro BUJA, BKyCa, OLIYLIEHUH U
o0paboTku. DyHKIHUOHAIBHBIE ~ CBOMCTBA  MOIYT  BKJIIOYaThb  BOJOINOIVIOLIEHUE,
BOZIOPACTBOPUMOCTb, HHAEKCHI MACJOMOIJIOLIEHUs], HWHAECKC PpAaCLIMPEHMs, HACBIIHYIO
IJIOTHOCTb, BSI3KOCTb, CBSI3bIBAHUE, A3PALMIO, 3aryl€HUE, CXBaTbIBaHWE, IOAKPAIIMBAHUE,
NEKCTPUHU3ALMIO,  KapaMelnHu3aluio, reneoOpa3oBaHHe, JEHATYPALMI0,  KOAryJLHIO,
SMYJIbCHOHHYIO CITOCOOHOCTD WA CTAOMIIBHOCTb AMYJILCHH.

[53] Tepmun «razudukanusy OTHOCUTCS, KaK MPABUJIO, K BBICOKOTEMITEPATYPHOMY MPOLIECCY,
B XOI€ KOTOPOrO MaTepuaibl Ha OCHOBE yrjepoia MNpeodpasyrTcss B CMeCh Tra3oB,
COZlep KaIYI0 BOJOPOA, MOHOOKCHU YIVIEpOAa U AUOKCUJ YIJIEPOAA, HAa3bIBAEMYIO CUHTE3-Ta3,
CHHra3 WIH TeHepaTopHbId ra3. [lpomecc OOBMHO BKIFOYAET YACTUYHOE CXKUTAHHE W/WIIH
NPUMEHEHHE TEeHEePHPYEeMOro H3BHE TeIla BMECTE€ C KOHTPOJUPYEMBIM J00aBIeHHEM
KHCJIOpONa W/WJIM Tapa, TaK YTO KHCJIOPOJAa HENOCTATOYHO [UIs TIOJHOTO CrOpPaHHs
YIJIEPOJCOAEPIKALIErO MaTeprana.

[S4] Tepmun «ramodum» OTHOCHUTCS K THIy SKCTPEMO(HIOB, KOTOpPble HOPMAJbHO
CYLIECTBYIOT U PA3MHOKAIOTCS B CPEl€ C OUE€Hb BBICOKON KOHLIEHTPALIUEH COJIH.

[55] Tepmun «rerepoTpodHBIE» OTHOCITCSA K OpraHU3MaM, KOTOPbIe HE MOTYT CHHTE€3HPOBATh
BCE OpPraHUYeCKUe COeUHEHHs], HeOOXOUMbIE OPraHU3MY AJIS )KM3HH U POCTA U3 YIJIEKUCIIOTO

rasa U KOTOpPBIC HOOJOKHBI HUCIOJb30BATh OPraHUYCCKHUE COCAUHCHUA JId  POCTaA.

>
I'erepoTpodHble OpraHM3MBI HE MOTYT IPOM3BOAUTH CBOK) COOCTBEHHYIO NHUINY U BMECTO
5TOTO MOJIYYAlOT MUINY W SHEPrHio, MOoryiomas U MeTabonu3upys OpraHHYeCcKHe BEIeCTBa,
TaKMe KaK pacTUTEeNbHAs WJIM JKUBOTHAs Marepusi, m.e., He (UKCUPYIOT YIIIEpOn U3
HEOPraHMYECKUX UCTOYHUKOB, TAKUX KaK JIBYOKHCH YIJIepOa.

[S6] TepMuH «OKHCIUTETb BOJOPOJA» OTHOCUTCS K MHUKPOOPTaHU3MY, KOTOPbIH UCHOJIb3YET
BOCCTaHOBJICHHbIH H» B KadecTBe JOHOpa 3JIEKTPOHOB JJISI MPOU3BOJCTBA BHYTPHKJIETOYHBIX
BOCCTAHOBUTEJIbHBIX SKBHBAJICHTOB M/WUJIH MPU ABIX AHHH.

[S7] Tepmun «runeprepMoriny OTHOCHUTCA K THIY SKCTPEMO(HIOB, KOTOPbIE HOPMAJIBHO
CYLIECTBYIOT M Pa3MHOXAIOTCS B YPE3BBIYAMHO JKAPKUX KIUMATHUYECKHX YCJIOBHSIX Ha
NPOTSDKEHUH BCel sku3HU, 00b1vHO okoJio 60 °C (140 °F) unm BbIe.

[58] Tepmun «rpemyumnii ra3» («knallgas») OTHOCHTCS K CMECH MOJIEKYJISIPHOTO BOIOPOAA H
razoo0pasHoro kuciaopoaa. TepMHUH «BOIOPOJOKHUCISIONINEG MHKPOOPTAHU3MBD) OTHOCHUTCS K
MHUKPOOPTaHU3MaM, KOTOPbI€ MOTYT HUCIOJIb30BATh BOAOPOA B KaUECTBE IOHOPA SJIEKTPOHOB U
KHCJIOPOJI B KAYECTBE AKIIETITOPA JIEKTPOHOB IPH IbIXaHUU AJISI BBIPAOOTKH BHYTPUKJIETOYHBIX
NEePEHOCYUKOB SHEPTUH, TAKUX Kak afeHo3uH-5'-Tpudochar (ATD). TepMuHBI KOKCHBOIOPOIY

u ((BOI[OpOI[HbIﬁ MUKPOOpPraHusm» MOI'yT OBITb MCITOJIb30BAHBI KaK CHUHOHUMEBI TECPMUHOB
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«rpeMy4duil  ras» U «BOJOPOAOKMCISIIOLIMIT ~ MUKPOOPTaHW3M»,  COOTBETCTBEHHO.
Bonoponokucnsromme MHUKPOOPraHU3Mbl OOBIMHO HCHOJB3YIOT MOJIEKYJISIPHBI BOAOPOA C
MOMOILBIO THAPOreHas, MpU 3TOM 4acTb 3JIEKTPOHOB, MOJy4YeHHBIX OT H», ucnonbsyercs mis
BoccranoBiennss HAJIT  (w/wiam  Opyrux — BHYTPUKIETOYHBIX — BOCCTAHABJIMBAKOLIMX
SKBHUBAJIEHTOB), M 4YacThb JJEKTPOHOB oOT H> wucrome3yercs s aspoOHOro JbIXaHUS.
Bonoponokucnsromuye MUKpOOpraHu3Mel 00bMHO aBTOTpodHO dukcupyror CO2 mocpencrsom
nyTei, BkIrO4Yas wLuKka KanpBuHa WM OOpaTHBI LWKJI JIMMOHHOW KHCJIOTB, HO HE
orpannuuBasick umu [“Thermophilic bacteria”, Jakob Kristjansson, Chapter 5, Section III, CRC
Press, (1992)].

[S9] Tepmun «au3aT» OTHOCUTCS K JKHAKOCTH, COIEpKalledl cMecb W/WIM pPacTBOP
KJIETOYHOI'O COAEPKUMOTrO, MOJYYEHHOIO B PE3yJIbTAaTe JM3HUCA KIETOK, HANpUMeEp, JIU3UCA
KJIETOK MHKPOOPTaHM3MOB. B HEKOTOpBIX BapuUaHTAaX peajH3alud MAHHOTO H300peTeHHUs
CrOCOOBI, ONMMCAHHBIE B IAHHOM JTOKYMEHTE, BKJIIOUAIOT OUHUCTKY XUMHYECKHX BEINECTB HIIH
CMECH XMMHUYECKMX BEIeCTB B KJIETOYHOM Jin3aTe. B HEKOTOPBIX BapUaHTax peanusaluu
TAHHOTO M300pETEeHHUs CrocCOObI BKIIFOYAIOT OUUCTKY aMHUHOKHUCIIOT /MK OeNKa B KIETOYHOM
JU3aTe.

[60] TepmuH «IM3UC» OTHOCHUTCS K PaspbiBy IJIa3MaTHYECKOH MeMOpaHbl W, €CIH OHa
MPUCYTCTBYET, KJIETOYHOU CTEHKH KJIETKH, HAIIPUMED, KJIETKHM MUKPOOPraHU3Ma, B PE3yJIbTaTe
YEero 3HAYUTEIbHOE KOJUYECTBO BHYTPUKJIETOYHOIO MaTepHalla BBIXOAUT BO BHEKJIETOYHOE
IPOCTPAHCTBO. JIM3UC MOXKHO NMPOBOAUTH C MOMOLIBIO 3JIEKTPOXUMHUYECKHUX, MEXaHUYECKHUX,
OCMOTHYECKHMX, TEPMUYECKUX WM BUPYCHBIX CPEICTB. B HEKOTOPBIX BapHaHTax pealn3aluu
JTaHHOTO M300peTeHHs CIOCOObI, ONMUCAHHBIE B JAHHOM JIOKYMEHTE, BKJIOUAIOT NPOBEICHHE
JU3KCA KJIETOK WM MHUKPOOPIaHM3MOB, KaK ONHUCAHO B JAAHHOM AOKYMEHTE, NIl OTAEIEHUs
XUMHYECKOTO BELIECTBA MJIM CMECH XMMHYECKHX BEIIECTB OT COAEPKMMOro Omopeaktopa. B
HEKOTOPBIX BAPUAHTAX PEATH3ALMM AAHHOTO M300PETEeHUs! CIOCOObl BKIIOYAOT MPOBEICHHE
JU3MCa KJIETOK WIM MUKPOOPTaHMW3MOB, OMHMCAHHBIX B aHHOM AOKYMEHTE, JJIl OTHAEJIEHUs
AMHHOKHUCJIOTHI UK CMECH aMUHOKHCIIOT W/ OEJIKOB OT COIEPKUMOro OMOpeaKkTopa UiIH OT
MUTATEIbHON Cpebl AJIs1 pOCTa KJIETOK.

[61] TepmuH «MeTaHOT€H» OTHOCHTCS K MHKPOOPTaHHU3MY, KOTODPBIN BBIPa0AaTHIBAET METAaH
KaK MPOAYKT aHA3POOHOTO ABIXAHUS.

[62] Tepmun «meTHnoTpod» OTHOCUTCS K MUKPOOPTaHNU3MY, KOTOPBII MOXKET HCIIOJIb30BATh
BOCCTAHOBJICHHBIE OJHOYIJIEPOAHBbIE COEAUHEHUs, TAKUE KAaK METAHOJ WU METaH, HO He
OrpaHUYMBASCh UMM, B KQUEeCTBE MCTOYHHKA YTJepoaa W/WIN B KaUeCTBE JOHOPA SJIEKTPOHOB
IIJIsl CBOETO POCTA.

[63] TepmuHBI  «MHUKPOOPraHM3M» M  «MHKpPOO»  O3HA4alOT  MUKPOCKOIHMYECKUE
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OJTHOKJIETOYHbIE (POPMBI XKU3HH, TAKHE KaK OaKTepUabHbIe U IPUOKOBBIE MUKPOOPTAHU3MBL.
[64] Tepmun «monekyna» O3Ha4yaeT JIOOYIO OTHAENBHYI WM PA3JIHUYUMYI0 CTPYKTYPHYIO
€IMHUIy BEINeCTBAa, COAEPKAINYI0 OJUMH MM OoJiee aTOMOB, W BKJIFOUAET, HAIpPUMED,
yTJI€BOAOPOAbL, JIUMUABL, TOJUIENTU/IbI U MOJUHYKJIEOTHABI.

[65] TepmMun «onmuromentTHn» OTHOCUTCS K MENTHAY, KOTOPBIH COAEP>KUT OTHOCUTENIBHO
HeOOJbLIOe KOJMYECTBO aMUHOKHMCIIOTHBIX OCTATKOB, HAampUMeEp, OT OKOJO 2 10 Okojo 20
AMUHOKHCIIOT.

[66] Hcrnonb3yemblii B KOHTEKCTE JAHHOTO NOKYMEHTa KaK B ONUCAHUH, TaKk U B (opMyJie
n300peTeHNs, TEPMUH «UJIM» CJIEAyeT NMOHMMATh KaK UMEIIUI TO K€ 3HA4YEeHHE, YTO U
“u/unn’ Kak ompeneneHo Beilre. Hanpumep, npu pa3neaeHnH 3JIEMEHTOB B CIIICKE TEPMHUHAMHU
KUITF» WK “W/WaH’ OHM JAOJDKHBI HHTEPIIPETUPOBATHCS KaK BKJIIOYAIOIINE, T. €. BKIFOUYECHHUE, 10
MEHBLIEH Mepe, OIHOrO 3JIEMEHTA, HO TaKKe BKJIIOYEHHE OoJiee OIHOTO 3JIEMEHTA M3 YHCIa
WIN CIHCKA 3JIEMEHTOB M, HEOOs3aTEeNbHO, JONOJHHUTENBHBIX HE MEPEUNCIEHHBIX 3JIEMEHTOB.
ToapKko TEPMUHBL, SIBHO YKa3bIBAIOIIHE Ha 0OpaTHOE, TAKHE KaK «TOJIbKO OJMH U3)» MM «TOYHO
ONWH W3» WJIH, NPU HCIOJb30BAaHUU B (QOpMysie H300pETEeHHs], «COCTOSAIMH H3», OyayT
OTHOCHUTBCS K BKJIIOYEHHID POBHO OJHOTO 3JIEMEHTA 4YMCJA WIH CIUCKAa 3J1eMeHTOB. Kak
MIPaBUJIO, UCIIOJIb3YEMbIN B KOHTEKCTE JaHHOIO JOKYMEHTA TEPMHUH «UJIW» CIEAYeT TOJIKOBATh
TOJIBKO KaK 00O3HAYarOIUN HCKIFOYAIOLINHI albTepHATUBBI (T. €. «OIWH WJIHM APYrod, HO He
o0a»), ecnu eMy NpPeAIEeCTBYIOT TEPMUHbI UCKIIOUUTENbHOCTH, TAKHE KaK «JI000N», «OIUH
U3», «TOJBKO OAMH HU3», WIM «TOYHO OAMH U3». TepMHUH «COCTOALIUI B OCHOBHOM H3» IIPU
UCIIOJIB30BaHUH B (hopMyJie n300peTeHnst UMeeT OObIYHOE 3HAUeHHe, UCIOIb3yeMoe B 00IacTH
NaTEeHTHOIO NPaBa.

[67] TepmuH «OpraHUYecKOe COEAMHEHUE» OTHOCHUTCS K JIF0OOMYy ra3000pasHOMY, KUIKOMY
WUJIM TBEPAOMY XMUMHUYECKOMY COCIMHEHHUIO, COAEPIKALEMY aTOMBI YIIIEPOa, CO CIECAYIOLUMU
UCKJIFOUEHHSIMH, KOTOpPbIE CYHTAIOTCS HEOPTraHMYECKHUMH: KapOwpl, KapOOHAThI, MPOCTHIC
OKCHIBI YIJIEPOAA, IHAHUABI M AJUIOTPOIBI YUCTOrO YIJIEPOAA, TAKHE KaK ajMas U rpadur.

[68] TepmuH «menTHI» OTHOCUTCS K COSAMHEHUIO (TIONMIENTHAY ), COCTOSIIEMY U3 IBYX U
Oonee aMHUHOKHCIIOT, COCOUHEHHBIX B LEMb, NPH 3TOM KapOOKCHJIbHAsI TPyMNNa KaKaoH
KHMCJIOThI COEIMHEHA C aMUHOTPYIIION ClieAyIolIeil KUCIOThl ocpencTsoM cBsizu tuna R-OC-
NH- R/, Harmpumep, COCTOUT OT OKOJIO 2 aMHUHOKHUCJIOT 0 OKOJIO 50 aMUHOKHUCIOT uiu ot 21
AMHUHOKHCIIOTBI 0 OKOJIO 50 aMMHOKHUCIIOT.

[69] Hcnonb3yemsblii B KOHTEKCTE JAHHOIO JOKYMEHTA TEPMHUH ITOJMHYKJIEOTHUA» OTHOCUTCS
K MMOJIMMEPHOU (hopMe HyKIJICOTUIOB JIFOOOH JTUHBI U JIFOOOM TPEXMEPHOH CTPYKTYPBI, a TAKIKE
K OJHOLIETIOYEUHOW WJIM MHOTOLENOYEeYHON CTpyKType (Hanpumep, ORHOLETIOUYEYHOM,

IBYXLIETIOUEYHOH, TPEXCIUPAIbHON M T. 1), KOTOPbIE COAEPKAT N€30KCUPUOOHYKIEOTHBI,
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PUOOHYKJIEOTH B! W/WIJIA AHAJIOTH WIIM MOIU(UIIMPOBAHHBIE (POPMBI 1€30KCHPUOOHYKIIEOTH/IOB
Wi puOOHYKJIEOTHIOB, BKJIKOYAs MOAM(DHULIMPOBAHHBIE HYKJIECOTHUABI UM OCHOBAHUS WJIH UX
aHanmorn. IIOCKONBKY TeHETHYeCKHIl KOJ SBISIETCS BBIPOXKACHHBIM, JUIA KOAUPOBAHMUS
KOHKPETHOH aMHHOKHCJIOTBI MOXKET HCIOJb30BaThCs Ooyiee OAHOrO KOAOHA, U JaHHOE
U300peTeHne  OXBaThIBACT  MOJMHYKJICOTHUIBI,  KOTOpble  KOAMPYIOT  KOHKDPETHYIO
AMHHOKHUCJIOTHYIO MIOCJIEIOBATENBHOCTD. MoskHo UCIIOJIb30BaTh moOol  THn
MOIU(PHUIMPOBAHHOTO  HYKJIEOTHIA MJIM AaHajora HYKJIEOTHAA TpPH  YCJIOBHUH, HYTO
NIOJIMHY KJIEOTH]] COXPAHSIET JKeTaeMy0 (PyHKIIMOHAIBHOCTD B YCIOBUSX MPUMEHEHHUs, BKITFOYast
Moau(UKaIMK, TOBBIIAKINNE YCTOWYMBOCTh K HyKJea3aMm (Hampumep, nesokcu, 2'-O-Me,
dochoporroars! u T.4.). MeTkn Takke MOTYT ObITh BKJIFOUEHBI JUIsI LN BBIBICHHS WU
3axBaTa, HANPHUMEpP, PAJAHOAKTHBHBIE WJIM HEPATUOAKTUBHBIE METKH WIIU SIKOPS, HAIPHMED,
OonotnH. TepMHH NOJMHYKJIEOTHZ TAKXKe BKJIIOYAET NENTHAHBbIE HYKJICUHOBBIE KHCIOTBHI
(ITHK). IlonuHYKI€OTHOBI MOTYT BCTPEYATHCS B NMPHUPONE WM HE BCTPEUATHCS B MPUPOAE.
TepMHUHBI KITOTUHYKICOTH», H «HYKJIEHHOBAS KHCJIOTa» UCTOIB3YIOTCS B JTAHHOM JOKYMEHTE
paBHO3HauHO. [Tonunykneorunsl moryT copep:karb PHK, IHK wmu u To, u npyroe, w/wimm ux
monuduuupoBannubie (Gopmel, w/wiau aHajord. [lociaenoBaTeNbHOCTh HYKJICOTHIOB MOXKET
OBITh NpepBaHa HE HYKJIEOTUIHBIMH KoMroHeHTamu. OpHa ummu Oonee docdommspupHbIx
cBsi3ell MOryT OBITh 3aMEHEHbl aJbTEPHATUBHBIMU CBS3YIOUIUMH rpynmnamu. JlaHHbIe
aJIbTEPHATHBHBIE CBSI3BIBAIOLINE IPYMIbI BKIIOYAIOT, HO HE OTPAaHUYMBAIOTCS UMM, BAPHAHTHI
peanuzauuu, B koTopbix (ocdar 3amenen Ha P(O)S ("tuoat"), P(S)S ("murmoatr"), (O)NR;
("amupmat"), P(O)R, P(O)OR’, CO ummu CH: ("dopmauerans"), rme kaxabiii R wiu R’
HE3aBUCHMO TpeacTaBisier codoit H unm 3amemeHHsiit mnn HesameweHubiid ankui (1-20 C),
HeoOsi3aTeNbHO — comepskammii  3¢upHyro  (-O-) CBsA3b, apwli, aJKEeHWJ, LUKJIOAJTKHUJI,
LUKJIOAJIKEHWT WK apanaui. He Bce CBsI3M B MOJIMHYKJIEOTHIE OOSI3aTENbHO JOJKHBI OBITH
UICHTHYHBIMU. [TOIMHYKIEOTHIBI MOTYT OBITh JINHEHHBIMH WJIM KOJIBLIEBBIMH WJIH COIEPIKAThH
KOMOWHALIMIO JINHEHHBIX U KOJBIIEBBIX YaCTEH.

[70] Hcnonb3yemblli B KOHTEKCTE JAHHOIO JOKYMEHTA TEPMHH «IIOJUIENTUI» OTHOCUTCS K
KOMITO3HIINH, COCTOSIIIeH U3 aMUHOKHCIIOT U NMIPU3HAHHON CeNHaMCTaMK B JaHHOW 00J1acTu
TEXHUKH B KadecTBe Oenka. B maHHOM HOKyMEHTE HCIONb3yeTcsl OObIUHBIA OTHOOYKBEHHBIH
Win TpexOyKBEHHBIN KOI JJIi aMHHOKHCJIOTHBIX OCTAaTKOB. TE€PMHHBI «IOJUMENTHA» HIIN
«0enoKy, UCIoNb3yeMble B JAHHOM JAOKYMEHTE B3aUMO3aMEHSIeMO, OTHOCSITCS K TOJIUMEpPam
AMHHOKHUCIOT 000 mymHbl [lonumep Moker OBITh JMHEHHBIM WM Pa3BETBICHHBIM, OH
MOJXET COHIepkaTh MOAU(PHUIMPOBAHHBIE AMHUHOKUCIOTB, M B HEr0 MOXHO BCTPOHTH
HEAMHUHOKHUCIOThL. TepMHHBI Tak)Ke BKIIOYAIOT AMUHOKHCJIOTHBIN IOJNHUMEP, KOTOPBIA ObLI

MOI[I/I(I)I/II_II/IpOBaH C€CTCCTBCHHBIM IMIYTEM MM NOYTEM BMCHIATCIbCTBA, HAINPUMEP, IIYTEM
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o0Opa3oBaHUsl IUCYIb(QHUIHBIX CBSI3€H, TINIMKO3WINPOBAHUS, JHUINHUAALNN, AaleTHINPOBAHUS,
dochopunrpoBanuss WM JOOBIX APYTUX MAaHMIYJSIUUN WM MOAW(DUKALMHN, TaKUMU Kak
KOHBIOTALlUsl C MEYEHbIM KOMIIOHEHTOM. Taxke B OIpeneseHHe BKIIOUYEHBL, HampuMep,
MOJIMIIENITH/IBI, COIEPIKAINE OAMH MU OoJiee aHAJIOrOB aMUHOKUCIIOTHI (BKJIFOYasl, HAIIPUMED,
AMMHOKHCJIOTBI HE MPUPOAHOrO TPOUCKXOXKIEHHS W TOMYy NOAOOHOE), a Takxke JApyrue
MoAu(UKAIMY, U3BECTHBIC B TAHHOW 00JNIACTH TEXHUKH.

[71] TepMuH «IpeAlIECTBYIOIIUIY WIH «IPEALIECTBEHHUK» SIBJSIETCS IMPOMEKYTOYHBIM
MPOIYKTOM JUIsl IPOU3BOICTBA OHOTO HITH 00Jiee KOMITOHEHTOB TOTOBOTO MPOAYKTA.

[72] TepMuH «reHEepaTOpPHBIN ras3» OTHOCUTCS K Ta30BOM CMECH, COAEpKalledl pa3iudyHble
nporniopuut Hy, CO u CO; u uMeromeid TEIIOTBOPHYIO CHOCOOHOCTb, KaK TMPaBWIO, B
npeesax OT MOJIOBUHBI 10 OJHOM JIECSATON TETUIOTBOPHOHN CIMIOCOOHOCTH MPUPOIHOTO ra3a Ha
enNUHUIy O0BbeMa MpPU CTAHOAPTHBIX YCIOBHSIX. | €HEepaTOpHBbIA ra3 MOXeT OBITh MONyYeH
PA3IUYHBIMH CIIOCOOAMHU U3 PA3IMYHOTO ChIPbS, BKJIIOUAs rasu(UKaLnio, mapoBoi pedopMUHT
wii aBTopeopMUHT yrieponconepxkamero ceipbs. B gomomnenne k Hz, CO u COq
reHepaTopHbIe T'a3bl MOTYT COAEpKaTh JPYrHe KOMIIOHEHTHI, BKJIIOUYas, HO HE OrpaHUYUBAsICh
5TUM, METaH, CEPOBOAOPO, KOHIEHCHPYIOIIUECS Ta3bl, CMOJbI U 30Jy, B 3aBUCHUMOCTHU OT
nporecca MpOU3BOJACTBA U UCXOAHOTO Chipbsi. Jlonst N2 B cMecn MokeT ObITh BBICOKOW WU
HU3KOH B 3aBUCUMOCTH OT TOT'O, UCIOJIb3YETCsl JIM BO3AYX B KaU€CTBE OKUCIUTEINS B PEAKTOpE
WIA HET, U OT TOro, OOeCHeYMBAETCA JIM TEIUIO AJISI PEaKUMU MPsIMBIM COKUIAHHUEM WU
KOCBEHHBIM TETIIIOOOMEHOM.

[73] TepMuH «mpoAyLUPYIOLIWID» BKJIOYAET KaK BHYTPHUKJIETOYHOE, TaAK U BHEKIETOYHOE
IPOAYLUPOBAHNUE COEAUHEHHH, BKJIIOUAsk CEKPELIMIO COEANHEHUH U3 KIJIETKU.

[74] «IIcuxpodum» OTHOCUTCS K THITY SKCTPEMO(HUIIOB, CIIOCOOHBIX K POCTY M PA3MHOKEHHIO
NPU HU3KUX TemIeparypax, o0brdHo okono 10°C u Huxe.

[7S] Hcnonb3yemble B KOHTEKCTE [AHHOIO JOKYMEHTAa TEPMHHBI «BOCCTAHOBJIEHHBIN,
«BBIICTICHHBII», «OUUINEHHBI» M «OTIENEHHBIN» OTHOCSATCS K BEUIECTBY (Hanpumep, Oenky,
HYKJICMHOBOW KHCJIOTE€ WJIM KJETKE), KOTOpPOe YAAJNeHO U3, MO MEHbIIeH Mepe, OJHOTO
KOMITOHEHTa, C KOTOPbIM OHO CBSI3aHO €CTECTBEHHBIM 0Opa3oM. Hampumep, naHHBIE TEPMUHBI
MOTYT OTHOCHTBCSI K BEIECTBY, KOTOpPOE MO CYLIECTBY HJIM B OCHOBHOM CBOOOZHO OT
KOMITOHEHTOB, KOTOPbI€ OOBIYHO COMPOBOKAAIOT €r0 B HATUBHOM COCTOSIHUH, KaK, HAIIPHMeED,
MHTaKTHAsl OMOJIOTHYECKasi CHCTEMA.

[76] Hcnonb3yempblii B KOHTEKCTE JAHHOTO AOKYMEHTA TEPMUH «CTPYKTYPUPOBAHHBINA MACHOMN
NPOAYKT»  WMIU  «CTPYKTYPUPOBAaHHBI  MPOAYKT-aHAJIOr  Msca»  WUIM  «MSICHOM
CTPYKTYpUPOBAHHBIN OENKOBBIA MPOAYKT» OTHOCHUTCSI K MPOAYKTY, KOTOPBIH BKJIIOYAET CETU

OEJKOBBIX BOJIOKOH H/WJIH OAHOHAITIPABJICHHBIC OEeJKOBBIE BOJIOKHA, KOTOpPbLIE CO3AAK0T
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TEKCTYPY, MOXOXKYI0 Ha MsCO, C HEOOsA3aTeNIbHON MOCHeayoled o0paboTKOM mocie Co3IaHus
U (PUKCaUy BOJOKHUCTOW W/WIIM OJHOHANPABJIEHHOW CTPYKTYpbI (Hampumep, Tuapatauuei,
MapHHOBAHUEM, CYILIKOH, OKpAIINBAHUEM). CriocoObl  ompeneneHuss  CTENEeHU
c(pOPMHUPOBAHHOCTH CETU OEJKOBBIX BOJIOKOH W/MJTU OTHOHAIIPABICHHOCTH OEJIKOBBIX BOJIOKOH
U3BECTHBI B JIaHHOH OOJAaCTM TEXHUKH M BKJIIOYAET BU3YaJbHOE OINpEAEJIeHHe Ha OCHOBE
¢dororpadpuii u Mukporpadguueckux u300paKEHUH, KaK TPEACTaBICHO, HANpUMep, B
nyOmukanun natenta CIITA Ne 2015/0296834A1, nmonmanHo# 15 ampens 2015 r., koTtopas
BKJIFOUEHA B IAHHBIM JJOKYMEHT MOCPENCTBOM CChLIKU.

[77] ®pasza «mno cymecTBy CBOOOIHBIIN» WM «B OCHOBHOM CBOOOIHBIN» B OTHOLIEHUU
M000r0 TaHHOTO KOMIIOHEHTa O3HA4YaeT, YTO TAKOW KOMIIOHEHT MPHCYTCTBYET, €CIU BOOOLIe
NPUCYTCTBYET, TOJBKO B KOJHYECTBE, KOTOPOE SIBISIETCS (DYHKIHMOHAIBHO HE3HAYHTEIHHBIM
KOJUYECTBOM, /M.e. HE OKa3blBae€T CYLIECTBEHHOIO OTPULATENbHOIO BJMSHHUS  Ha
NpeAroaraéMble XapakTepUCTHKH WM (YHKOIMU J0O0ro mporecca wid mponykra. Kak
NPaBUIIO, TIO CYIIECTBY, CBOOOIHBIA O3HadaeT MeHee OKoJio 1%, B TOM HHCIIE MEHEee OKOJIO
0,5%, B ToM uncne meHee okojio 0,1%, a Takke BKJIFOYAsh HOJIb MPOLIEHTOB IO MacCe TaKOTO
KOMITOHEHTa. TepMHHBI «I10 CYINEeCTBY CBOOOMHBIIN» MIIN KB OCHOBHOM CBOOOIHBINY» O3HAYAIOT
MeHee 1% KOMIOHEHTa.

[78] TepMuH «OKHCIHUTENb CEPB» OTHOCUTCS K MHMKPOOPTraHM3MaM, KOTOPbIE MCIOJb3YIOT
BOCCTAHOBJICHHbIE COEIMHEHUs], COZlepIKallle Cepy, BKIIIOUas, HO HE OorpaHu4uBasich umu, HaS
B Ka4eCTBE JOHOPOB 3JEKTPOHOB sl MPOU3BOACTBA BHYTPUKJIETOUHBIX BOCCTAHOBHUTEJIBHBIX
SKBHUBAJICHTOB HM/WJIH MIPU JBIXaHUH.

[79] «Cunras» wim «CuUHTE3-Ta3» OTHOCHTCS K THIy ra3oBOH CMeCH, KOTopas, Kak Hu
reHepatopHsiii ras, conep:xkut Ha u CO, HO koTOpast Obuta CrenHaIbHO aalTHPOBAHA C TOUYKH
3penusi conepxkanuss Hy m CO, a Takke COOTHOLIEHUS U YPOBHs NpUMeECEH IJIsl CHHTe3a
OTPEAEeNIEHHOr0 THUIlAa XUMHUYECKOrOo MpPOAYKTa, HalpuMep, HO HE OrPaHUYUBAsCh 3THUM,
METAHOJ WK au3esbHoe TormnBo Pumepa-Tpomma. Cunras oosraHo comepxut Ha, CO u CO»
B Ka4eCTBE OCHOBHBIX KOMIIOHEHTOB M MOXKET OBITh NMOJYYEH C MOMOIIBI OOLIETIPUHSTHIX
croco0OB, BKJIIOYAs TAPOBYID KOHBEPCHIO MeETaHa, WM myTeM ra3udukanuu rodoro
OpPraHMYEeCKOro, JErKOBOCIUIAMEHSIIOIErocss MaTepuala Ha OCHOBE YIJIepo/ia, BKJIIOYasl, HO He
OrpaHUYMBAsCh JTHM, OHOMaccy, OpraHuueckoe Bemectso win Topd. Bomoponnsiii
KOMIIOHEHT CHHIra3a MOXXET ObITh yBeiqudeH 3a cuer peakuun CO ¢ mapoM B peakuuu
KOHBEPCUM BOJSHOIO rasa € COMNYTCTBYIOIIMM yBenuueHuem cojaepxkanus COz B cmecu
CHHIa3a.

[80] Tepmun «repModuiI» OTHOCHUTCS K THIY OSKCTPEMO(PUIOB, KOTOPblE HOPMAJBHO

CYHWIECTBYOT U PASMHOXAKOTCA IMPU OTHOCHUTECJIBHO BBICOKUX TEMIIEPATYypaxX Ha HNPOTAKCHUU
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BCEil KM3HH, OOBIYHO OT 0K0J10 45 °C 1m0 okoso 122 °C.

[81] TepmMun «auKUN TUID» OTHOCUTCS K MUKPOOPTaHU3MY, BCTPEYAKOLIEMYCSI B IPUPOLE.

[82] TepMuH «BBIXOA» OTHOCUTCSI K KOJUYECTBY IPOMAYKTa, MOJYYEHHOIO W3 CBIPHEBOIO
BEIIECTBA, 10 OTHOIIEHHUIO K 00IeMy KOJIMYECTBY BEILIECTBA, KOTOPOe ObLIO Obl MPOU3BEAEHO,
ecn Obl BCe CBHIPHEBOE BEIECTBO ObLIO MpeoOpa3oBaHO B NpoAyKT. Hampumep, BbIXOX
NPOAYKTAa MOXKET OBITh BBIPAKEH Kak % TPOM3BENEHHOTO MPOAYKTA MO OTHOLICHHIO K

TeopeTndeckoMy Beixony, eciu 100% chIpbeBOro BelecTBa ObILJIO MPEBPAIIEHO B IPOAYKT.

Cmpykmypuposannsie nuuiegvie npooyKnisl

[83] B nmaHHOM [AOKYMEHTE MNpEAJIOKEHbl CTPYKTYPUPOBAHHBbIE MHINEBbIE MPOAYKTHL
CTpyKTYypHpOBAaHHbIE THINEBbIE MNPOAYKTHI BKJIKOYAIOT OEJIKOBBIH MPOAYKT MHUKPOOHOTO
NPOUCXOXKEeHUs. bBenkoBblli MPOAYKT MNONy4YarlOT M3 MHUKPOOpPraHM3Ma, Takoro Kak
OaKkTepuanbHBI WM TPHOKOBBIH MHKpoOpraHusM. K CTpyKTYypHPOBaHHBIM MHINEBHIM
NPOAYKTaM OTHOCSTCSI THINEBbIE CTPYKTYPBI, KOTOpbIe OOpasyrTCs MpH CMELIUBAHUU
NUINEBBIX HHIPEOUEHTOB W HX 00padoTKe IUIsi TOJYyYeHHUs IHUINEBOTO TPOAYKTA, #.e.
CbeIO00HOTO MPOAYKTA AJIsl TOTPEOIEHHSI YEIOBEKOM WIIN KUBOTHBIMU.

[84] B HekoTOphIX BapuaHTaxX peaju3alUU JAaHHOTO W300pETEeHUs] MUKPOOPTaHH3M
NpPEACTaBIsIeT COOOH MHKPOOPTaHU3M, BBIPALIEHHBIH B X€MOABTOTPO(HBIX YCIOBUSX, TAKOH
KaK MHUKpPOOPTaHM3M, BBIPAIEHHBIH Ha ra3oo0pasHoM ucrouHuke yriepoma Cl, takom kak
CO», CO nm CHa, ninm MEKPOOPraHU3M, BBIPALIEHHBIN B Cpezie, KOTOpasi COAEPIKUT OeKOBBIN
NPOAYKT, MOJYYEHHBI U3 MHKPOOPIaHH3Ma, BBIPAIIEHHOIO B XEMOABTOTPO(HBIX YCIOBHUSIX.
XeM0aBTOTPO(HBINT MHKPOOPTaHM3M MOXKET MPEACTaBIATh COOO0H M000i XeMoaBTOTPOHBIH
MHUKPOOPTaHU3M, ONUCAHHBIN B JTaHHOM JOKYMEHTE Hudice. B HEKOTOPBIX HEOTPAaHUYHBAIOIINX
BApMAHTAX  peAN3alli JAaHHOTO HM300pETeHHsT XEMOABTOTPO(QHBI  MHKPOOPTAaHU3M
npeacrasisier cobol Mukpoopranusm Cupriavidus, Taxon kak Cupriavidus necator wmm
Cupriavidus metallidurans.

[85] B HekoTOphIX BapuaHTax peaju3allMd JAaHHOTO H300peTeHHs MUKPOOPTaHU3M
npencrasisier coboii GRAS-mukpoopranusm, Takoi kak 6o n3 GRA S-MHKpOOpraHH3MOB,
OIMCAHHBIX B JAHHOM JOKYMEHTE Hudice, TAaKOH kak MonouHokucias Oakrepusi (MKbB, LAB). B
HEKOTOPBIX ~ BapHaHTax peajnm3anuu paHHoro u3obpereHuss GRAS-mumkpooprannsm
BBIPAIIUBAIOT B Cpele, KOTOpas COMEPXKUT OENKOBBIH MPOAYKT, TOJNYyYEHHBIH U3
MUKpoopranusma, He oTHocsierocss kK GRAS. Mukpoopranusm, He otHocsmuiics k GRAS,
MOJKET MPEACTABIATH COOOH, HAapUMep, MUKPOOPTaHU3M, BbIPAIEHHBIH B X€MOABTPOTPOPHBIX
YCIIOBHSAX, TakOW Kak, Hampumep, Mukpoopranusm Cupriavidus, taxoil xak Cupriavidus

necator wim Cupriavidus metallidurans.



18

[86] benkoBblili MPOAYKT MHUKPOOHOTO MPOUCKXOXKACHHS B CTPYKTYPHPOBAHHOM MHIIEBOM
MPOAYKTE MOKET COAEP:KaThb OMHO MM Oojiee u3. OENOK OJHOKJIETOUYHBIX OPTaHHU3MOB, JIM3AT
KJIETOK, HM30JIAT Oelika, 3KCTpakT Oesika, ruaposusar Oeyka, CBOOOJHbIE aMHHOKUCIIOTHI,
NEeNTUIbl U OJIMTONENTUIbl. BeNKOBBINM MPOAYKT, Hanpumep, MoOON U3 ONMUCAHHBIX B JAHHOM
JIOKyMeHTe OeJKOBBIX MPOAYKTOB, MOJKET ObITb BKIIOYEH B CTPYKTYPHPOBAHHYIO MHIIEBYIO
KOMITO3UIMI0 B KOJIMUECTBE, PABHOM, IO MeHblIeld Mmepe, okoyno 5% (macc./macc.), 10%
(macc./macc.), 15% (macc./macc.), 20% (macc./macc.), 25% (macc./macc.), 30% (macc./macc.),
35% (macc./macc.), 40% (macc./macc.), 45% (macc./macc.), 50% (macc./macc.), 55%
(macc./macc.), 60% (macc./macc.), 65% (macc./macc.) win 70% (macc./mace.). B HekoTOpbIX
BapHaHTaX peaju3ally JaHHOrO W300peTeHHs TOJyYeHHBIH comepskaHne Oeka MUKPOOHOTO
NPOUCXOXKAEHUSI B CTPYKTYPHUPOBAHHOM ITHINEBOM IMPOAYKTE COCTABIsieT OT OKOJO 5%

(macc./macc.) no okono 50% (macc./macc.), oT okoio 5% (macc./macc.) mo okomno 10%

(macc./macc.), ot okono 10 % (macc./macc.) mo okono 15 % (macc./macc.), ot okojo 15 %
(macc./macc.), ot okojo 20 % (macc./macc.) mo okojo 25 %
30%
40%
45%

15%

(macc./macc.) no okomno 20 %
okono 25%

35%

(macc./macc.), ot (macc./macc.) mo okojo 30% (macc./mMacc.), OT OKOJIO

(Macc./Macc.) IO OKOJIO (macc./macc.), or okono 35% (macc./macc.) IO OKOJIO

okoso 40%

50%

(macc./macc.), ot (macc./macc.) mo okojio 45% (macc./mMacc.), OT OKOJIO

(Macc./mMacc.) OO0 OKOJIO (macc./macc.), ot okosno 5% (macc./mMacc.) IO OKOJIO

(macc./macc.), ot
(macc./macc.) o

(macc./macc.), ot

okoio 10%
25%

oko0JI0 25%

(macc./macc.)
OKOJIO (macc./macc.),

(macc./macc.)

no okoso 20%
ot okoyio 20%

0 okoio 35%

(macc./macc.), oT
(macc./macc.) o

(macc./macc.), ot

OKOJIO

OKOJIO

OKOJIO

15%
30%
30%

40% 40%

okosno 40% (macc./macc.)

(Macc./macc.) 10 OKOJIO (macc./macc.), ot okojo 35% (macc./mMacc.) IO OKOJIO

(macc./macc.), oT no okosno 50% (macc./macc.), ot okosno 5%
(macc./macc.) mo okono 25% (macc./macc.), ot okojio 20% (macc./macc.) mo okoso 40%
(macc./macc.) wim ot okoso 25% no okono 50% (macc./macc.). BeaKoBbIi MPOAYKT MOMKET
CoIepskaTh, O MEHbIIEH Mepe, OT okoJio 5% (Macc./macc.) 1o okoso 50% (Macc./macc.) Oenka
OJTHOKJIETOYHBIX OPTaHU3MOB, TIO MEHbINEH Mepe, oT okojo 5% (macc./macc.) no okono 50%
(Macc./Macc.) nu3ara KJIEeTOK, IO MEHbIIeH Mepe, oT okojo 5% (macc./macc.) mo okono 50%
(Macc./macc.) skcTpakTa Oenka, o MeHbleld Mepe ot okojo 5% (Macc./macc.) 1o okosno 50%
(Macc./macc.) m3onsata Oenka, MO MeHbIIeH Mepe, OoT okoyio 5% (Macc./macc.) o okoso 50%
(Mmacc./macc.) ruagponu3ata Oenka, IO MEHbLIEH Mepe, OT okono 5% (Macc./macc.) 10 OKOJIO
50% (macc./macc.) cBOOOIHBIX aMUHOKHCIIOT, 1O MEHbIIEH Mepe, oT okoyio 5% (macc./macc.)
no okosio 50% (macc./mMacc.) menTUAOB, O MEHbIIeH Mepe, oT okoso 5% (Mmacc./macc.) o

okoio 50% (Macc./mMacc.) ONMMronenTUaoB, IO MeHbIIEH Mepe, oT okojo 25% (macc./mace.) 1o

okono 0% (macc./macc.) Oenka ONHOKJIETOYHBIX, IO MeHbIIEH Mepe, oT okojo 25%
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(macc./macc.) no okoso 80% (macc./Macc.) au3aTta KJIeTOK, IO MEHbLIeH Mepe, oT oKoso 25%
(macc./macc.) no okoso 80% (Macc./macc.) skcTpakTa Oeka, Mo MeHblIei Mepe, ot okoo 25%
(macc./macc.) no okoso 80% (macc./macc.) usonsra Oenka, Mo MeHbIIeH Mepe, OT OKoyo 25%
(macc./macc.) mo okoso 80% (macc./macc.) runponu3ara Oenika, 1o MeHbLIeH Mepe, OT OKOJIO
25% (macc./macc.) no okoso 80% (Macc./mMacc.) CBOOOAHBIX AMHHOKHUCIIOT, TI0 MEHbILEH Mepe,
ot okoio 25% (macc./macc.) no okosno 80% (Macc./mMacc.) MenTUAOB, IO MEHbIIEH Mepe, OT
okoo 25% (macc./macc.) 1o okosio 80% (Macc./mMacc.) ONUronenTUI0B, 0 MEHbIIEH Mepe, OT
okono 75% (macc./macc.) no okojo 100% (macc./macc.) Oenka OOHOKJIETOYHBIX, IO MEHBIIIEH
Mmepe, oT okosio 75% (Macc./macc.) mo okono 100% (macc./macc.) au3aTta KJIETOK, MO MEeHbIIeH
Mmepe, oT okoio 75% (macc./macc.) mo okojo 100% (macc./macc.) skctpakta Oejka, IO
MeEHbIIIeH Mepe, oT okoJio 75% (Macc./mace.) 1o okojo 100% (macc./mMacc.) u3onsta Oeska, mo
MeHbIeH Mepe, OT okono 75% (macc./macc.) mo okono 100% (macc./macc.) rupponusara
Oenka, mo MeHbIIeil Mmepe, oT okono 75% (macc./macc.) mo okono 100% (macc./macc.)
CBOOOIHBIX aMUHOKHCIIOT, IO MeHbINeH Mepe, oT okojio 75% (Macc./macc.) mo okosio 100%
(Macc./Macc.) menTuaoB W/ WL, IO MeHbIIEH Mepe, oT okosio 75% (macc./macce.) 1o okono 100%
(Macc./Macc.) ONHUronenTUIOB.

[87] CrpykTypupoBaHHBIN NHINEBON MPONYKT, ONUCAHHBIM B JAAHHOM JOKYMEHTE, MOXKET
NPENCTABIATh COOOH AaHAJOr HATYPaTbHOTO IHUINEBOIO MNPOAYKTA M MOXKET COAEepPIKATh
peosioruyeckue M CTPYKTYpHble (T€OMETPUYECKHEe U TIOBEPXHOCTHBIC) XapaKTEePUCTUKU
NHIIEBOr0 TMPOAYKTa, TAaKUe KaK XapaKTepUCTUKH, BOCHPUHMMAEMble C ITOMOIIBIO
MEXAaHUYECKUX, TAKTHJIbHBIX W/WJIM 3PUTEJbHbIX peuentopoB. I[lapameTpbl CTPYKTYpbI
MUILEBOTO NMPOAYKTA BKIIFOYAIOT, HATIPUMEDP: KJIEHKOCTD, YIIPYTrOCTh, JOMKOCTb, ITy3bIPYaTOCTb,
’KEeBATEJIbHOCTD, JIMITKOCTh, OOBOJIAKUBAHHE, KOT€3UBHOCTh, KPEMOOOPA3HOCTh, XPYCTSIIECTD,
PacChIMUaTOCTh, JKECTKOCTb, I'YCTOTY, TECTOOOPa3HOCTh, CYXOCTb, 3JIACTUYHOCTH, SKHPHOCTD,
IUIOTHOCTb, CJIOEHOCTh, MSCHUCTOCTB, BO3IYIIHOCTb, MEHHUCTOCTb, XPYMKOCTb, HACHIIIEHHOCTD
BKyCa, CIIAIAaBOCTh, 3€PHUCTOCTb, KOMKOBATOCTb, TATY4eCTb, TBEPAOCTb, KPEMOCTb,
HEOHOPOIHOCTh, COYHOCTD, MOCTHOCTD, JIETKOBECHOCTb, BSLIOCTh, KOMKOBATOCTD, BJIa)KHOCTD,
OOBOJIAKUBAIOIIYID ~ CIIOCOOHOCTh, KalleoOpasHOCTb, MACHSIHUCTOCTh, MacTOOOPa3HOCTh,
IUIACTUYHOCTh, MOPUCTOCTh, MOPOLIKOOOPA3HOCTh, PBIXJOCTb, MSCHCTOCTb, KaJOPUIHOCTD,
IIEPLIABOCTh, PE3UHUCTOCTD, TEKYYECTh, IECOYHOCTb, IPyOOCTh U T. .

[88] B HekoTOpBIX BapHaHTax peajH3alMyd JAHHOTO H300pPETeHUs] CTPYKTYPUPOBAHHBIM
NHULIeBOH  MPOAYKT  TMPENcTaBisieT  coOOi  MPOAYKT-aHAJIOT  Msica,  Hampumep,
CTPYKTYpUPOBAHHbBIN, HAMOMHMHAIOUIMNA IO TEKCType WM BHEIIHEMY BHIY HATYpaJbHbIN
MSICHOM MPOAYKT, MOJYYEHHBIM OT >XUBOTHOro. Hampumep, mpoaykr-aHajaor msica MOKET

NPEACTaBIATh COOOH aHajor JIoOOro NMpoAyKTa M3 TOBSUHBI, NTULBI (Hanpumep, KypHLBbI,
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WHJIEHKHY, YTKH), CBUHHUHBI, PHIOBI WM MOPEIPOAYKTOB. AHAJIOr Msica MOXKET ObITh B (opme
HATypaJbHOTO MSICHOTO TIPOAYKTA, TAaKOro Kak Oyprep, Harrerc M T. A, U MOXET
BOCIIPOU3BOAUTh TEKCTYPY W/HWINM OPraHOJENTHYECKYIO (/1.e.. 3aTParuBaroIIyI0 OIUH WIIH
OoJiee OpraHoOB YyBCTB) XapaKTEPUCTHKY HATYyPAJIbHOTO MACHOTO MPOAYKTA.

[89] Ilponykr-aHamor msica MOXET HMHTHUPOBATH CTPYKTYpy HaTypajbHOro ¢apma wuiam
MBIIIEYHOTO  Msica. MBIIIEYHOE MSCO €CTECTBEHHO CTPYKTYPHUPOBAHO  OTHAEIbHBIMU
MHOLIUTAMH, COOPaHHBIMH B AaHU3OTPOIHBIE BOJIOKHA. IIporecchl oOpabOTKU BOJIOKHUCTOTO
BEIECTBA C HCIIOJb30BAHMEM MHUKPOOHOTrO OEJIKOBOrO MPONYKTa, KaK OMHCAHO B JAHHOM
IOKYMEHTE, MOTyT MpPHBECTH K TPEXMEPHOH MMHUTALMU CTPOEHHUS HATYPAJIBbHOTO MsiCa.
CriocoObl  CTPYKTYPUPOBAaHHUSI BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCS HUMH, CaMOCOOpKY,
UCKYCCTBEHHYIO COOPKY MJIM UX KOMOMHALHIO, & TAK)KE HAMIPABIEHHYIO CAMOCOOPKY.

[90] B HekoTOpBIX BapuaHTAax peaNn3alul JAHHOTO HM300peTeHus1 OeJKOBble BOJIOKHA B
OCHOBHOM OnHOHarpasiieHHble. CeTn OENKOBBIX BOJIOKOH W/WJIM BBIPABHEHHBIE OEJKOBBIC
BOJIOKHAa MOTYT IPHIABaTh LEJIOCTHOCTh M MPOYHOCTh, TOTAA KaK OTKPBIThIE MPOCTPAHCTBA B
ceTsix OENKOBBIX BOJIOKOH H/MJIM OZHOHAINPABJIEHHBIX OEJNKOBBIX BOJOKHAaX MOTYT CHEJaTh
MSICHBIE CTPYKTYpPHUPOBAaHHBIE O€JIKOBBIE MPOAYKTHI MAr4e U CO3/aTh KapMaHbI Ui 3aXBaTa
BOJIIbI, YIJIEBOZOB, COJIEH, JIMIUAOB, BKYCOAPOMATHUECKMX BEINECTB W JPYTUX BEINECTB,
KOTOpblE MEAJIEHHO BBICBOOOKNAIOTCS BO BpeMsl JKEBAaHUs, YTO O0Jerdaer mporece
U3MENbYEeHUs U IPUIAET APYTUe MACO-TIO00HbBIE OPTaHONENTUYECKHE XapaKTEPUCTHUKHL.

[91] CrpykrypupoBaHHBIN NHUILEBOI NPOAYKT, HANpUMep, CTPYKTYpPUPOBAHHBIN aHAJIOT Msica,
MOXKET COZepKaTh OAHO WK Ooyiee BKyCOApOMATHYECKUX BEIIECTB. B HEKOTOPBIX BapHaHTax
peanu3aly AaHHOTO H300pEeTeHUs CTPYKTYPUPOBAHHBIA IHINEBOW MPONYKT, HANpUMep,
CTPYKTYpUPOBAHHBIH  MSICHOM TNPOAYKT, MOXKET conepkaTh  (PIaBOreMOonpoOTEeHHOBOE
BKYCOapOMaTHYECKOEe BELIECTBO. B HEKOTOPBIX BapHAHTAX PEATU3aLMH JAHHOTO U300peTeHHs
(b;1aBOreMOonpoTeNH MPONYLUPYETCS MHKPOOPTAaHHU3MOM, M3 KOTOPOTO TMOJYHYAKOT OENKOBBIH
nponykT. B onmHOM BapmaHTe peanuzauuu  (PIaBOreMONpPOTeMH W OEJIKOBBI MPOAYKT
NpORYLUPYIOTCST MHKpoopranusmoMm Cupriavidus, takum kak Cupriavidus necator Wam
Cupriavidus metallidurans.

[92] B HekoTOpBIX BapHaHTaxX peajH3alMyd JAHHOTO HW300pPETeHUs] CTPYKTYPUPOBAHHBIM
NUIIEBOH TPONYKT, Hanpumep, CTPYKTYPHUPOBAHHBIA MPOMYKT-aHAJIOT MsICa, COAEPIKUT OIUH
win 0oJiee IOMONHUTENbHBIX BHTAMHHOB, IHUTATENbHBIX BEIIECTB WM (YHKIHMOHAJIBHBIX
BEIECTB, /.e. BEINECTB, JOOABIEHHBIX B COCTaB (Hanpumep, TECTO) TPU TPOU3BOICTBE
CTPYKTYPUPOBAHHOI'O MHILEBOrO MPOAYKTA, WM AOOABIEHHBIX B MHUTATENBHYIO Cpeny AJs
pPOCTa MUKPOOPTraHHU3Ma, M3 KOTOPOTO MOJYYaroT OENKOBBIH MPOAYKT, WM BELIECTB, KOTOPbIE

MOTYT TPOXYLHUPOBATECS MHKPOOPTaHM3MOM, H3 KOTOPOTO IMOJNY4YaroT OEJIKOBBIN MPOIYKT.
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HeorpannuuBaromme mnpuMepsl Takux A00aBOK BKIIOYAIOT AMHUHOKHCIOTHI (Hampumep,
HE3aMEHHUMbIE aMHUHOKHCIIOTHI), JIMIUABI, Maclia, *KUPHbIE KHUCIOTBI, BUTAMHUHBI (Hanpumep,
BUTaMUH Bz, OWMOTHH, npyrue He3aMeHMMble BHUTAMUHbBI), AHTHOKCHUAAHTBHI, MUHEpAJIBbI,
MOBEPXHOCTHO-aKTUBHBIE BEIECTBA U MYJIbIaTOPBL

[93] B HekoTOpBIX BapHaHTaX peajH3alMyd JAHHOTO H300PETeHUs] MHKPOOPTaHH3M, U3
KOTOPOTrO OEJKOBBIH MPOAYKT BKIIKOYAETCS B CTPYKTYPUPOBAHHYIO IMHUINEBYI) KOMIIO3HIIHIO,
Hanpumep, CTPYKTYPUPOBAHHYIO KOMIIO3HUIIMIO aHajora msica, He siBjsiercst [ MO.

[94] B HekoTOphIX BapuaHTax peaju3ald JaHHOTO HW300pETeHHsI CTPYKTYPHUPOBAaHHAS
NUIIeBasl KOMIO3ULMS, Hanpumep, CTPYKTYpUPOBAaHHAs KOMIIO3MLIUS aHajora Msica, He
COIEPIKHUT MaTEePHAJ UJIH BELIECTBA )KMBOTHOTO MPOUCXOMXACHHSI, TAKHUE KaK OMOMOJIEKYJIbI HITH
OMOXMMHUYECKHE BEIIECTBA JKUBOTHOTO MPOUCXOXKIACHHS. B HEKOTOPBIX BapHaHTaX peaTi3aluu
TAaHHOTO H300pETeHUs, HaIpuMep, B 3aMEHHTEJe MscCa WM TPOAYKTE-aHaJore Msca,
THIPOTeNb, JIUMOTEb, W/IN 3MYJIbCHS BKJIIOYEHBl B KOMITO3ULIMIO, HAIlpUMeEp, B KauecTBE
CHCTEMBI  BBICBOOOKIEHHUs areHta (Hampumep, Ay BBICBOOOXKAEHHUS  KPaCHTEIs,
apoMaTu3aTopa, JKUPHOH KHCIOTBL, Pa3pbIXJIUTENs, JKEIUPYIOIEro areHra (nanpumep,
OukapOonara (Hanpumep, OukapOOHATa Kajius),FTUAPOKCUAA KaJblUsl W/ aJbI'HHATA
(nanpumep, anpruHaTa HATPUS WU KaJHsl)), IPU 5TOM areHT(bl) MOTYT BBICBOOOXKIATHCS BO
BpEMs1 IPUrOTOBJIEHUSI MTUIEBOTO MPOAYKTA [Tl UMUTALNN MsICA )KUBOTHBIX ).

[95] B HekoTOpBIX BapHaHTax peajH3alMyd AAHHOTO H300pPETEHUs] CTPYKTYPUPOBAHHBIH
NHLIEBOH MPOAYKT COAEPXKUT ONUH WK 0OJiee NCTOYHHUKOB PACTHTENILHOTO OeJKa, TaKHUX Kak,
HO HE€ OIPaHUYMBASCh UMM, IOPOX, PUC, KJIEHKUN pUC, MINEHULA, IVIIOTEH, COs, KOHOILI,
KaHOJIa, HACEKOMBbIE, BOIOPOCIHN H/MIJIN TPEYHEBAs KPyIa B COYETAHUU C OETKOBBIM IIPOYKTOM,
NPOAYLUPYEMBIM MHUKPOOPTaHU3MaMHU, KaK OINHMCAHO B TAHHOM IOKYMEHTe (Hanpumep, B
COYETAaHUHU C OOHMM WK Ooyiee OEJKOM OIHOKJIETOUHBIX, JIN3aTOM KJIETOK, U30JIATOM OeJKa,
SKCTPAKTOM Oeyka, THAPONU3aTOM Oenka, CBOOOAHBIMH aMHUHOKUCJIOTAMH, TENTHAAMH,
OJIUTOTENITHIAMH WJIM MX KOMOHMHALMSMH), NMPH 3TOM OEJKOBBbIH MPOAYKT NPUAAET BKYC
MULLEBON KOMITO3ULMHU, TAKOHN KaK, HAIIpUMep, MACHOM BKYC.

[96] B HekoTOpbIX BapHaHTax peaju3alUd JaHHOIO HM300pETeHHs] MHUINEBOH MPOAYKT,
HalpuMep, 3aMEHUTEeNb MsiCa WIM MNPOAYKT-aHAJIOr MsiCa, COAEP>KUT IeMOBOE COEIUHEHHE,
Takoe Kak TIeMCOoAepsKalui nonunentua. B onHOM BapuaHTe peanusaluyd JaHHOTO
M300peTeHNs] MUIIEBOH MPOAYKT COAEPIKUT I'eM (Hanpumep, TeMCOAEp KAIlUN MOJUIETITH) U3
MHUKPOOPTaHU3Ma, U3 KOTOPOTO MOJIyYarOT OEIKOBBIHM MPOAYKT.

[97] B HekoTOpBIX BapHaHTaxX peajH3alMyd JAHHOTO H300PETEHUs] CTPYKTYPUPOBAHHBIH
NPOAYKT-aHAJIOT Msica (Hanpumep, NPOAYKT-aHAJIOT TOBSAMHBI, NTHULbI, CBUHUHBI, PBIOBI UIIH

MOPENPOAYKTOB) COAEPIKUT OENKOBBIM MPOAYKT, MPOAYLHUPYEMBIH MUKPOOPraHU3MaMH, Kak
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OMHCAaHO B JAHHOM JOKYMeHTe (Hanpumep, OINHO WU Oojiee U3. OEJNOK OJHOKJIETOYHBIX
OpPTraHM3MOB, JIU3aT KJIETOK, M30JIAT Oelika, 3KCTpakT Oenka, rupposm3ar Oeyika, CBOOOITHBIE
AMUHOKUCJIOTBI, TENTHU/IbI, OJIMTOMENTHABl WM WX KoMOWHammu). B HEKOTOpBhIX BapuaHTax
peanu3zaluyd JAaHHOTO HM300peTeHUs] MPOAYKT-aHAJOr Msica MPEACTaBysieT COOOH BEraHCKHiA
MPOAYKT, KOTOPBIA HE CONEPIKUT KAKUX-TTUOO MHTPEIUEHTOB KMBOTHOTO MPOUCXOKACHUs. B
HEKOTOPBIX BapUAHTAX PeaM3alMU JAHHOTO M300PETeHHsI MPENJIOKEH YIIYUIIeHHbIH MsSCHOU
MPOAYKT, KOTOPBIM COAEPIKUT KUBOTHBIN O€JIOK (Hanpumep, TOBIAWHA, ITHLA, CBUHUHA, PbIOa,
MOPENPOAYKThl MJIA SIMYHBIA MPOAYKT, B KOTOPOM 4YacThb MPOIAYKTa MPENCTaBIsET COOOM
OENKOBBIII WHIPENMEHT MPOAYKTA, MPOAYLHUPYEMbIH MHUKPOOPraHM3MaMHU, KaK OIKMCAHO B
JAHHOM JOKyMeHTe (Hampumep, OmHO wiu Ooyee u3. OENOK ONHOKJIETOYHBIX OPTaHH3MOB,
JIU3aT KJIETOK, U30JT Oelika, SKCTpakT Oejka, ruApou3ar Oeika, cBOOOHbIE aMHUHOKUCIIOTHI,
NEeNTUIBI, OJIUTONENTUABI N UX KoMOuHanmu). Hampumep, O€IKOBBIi MPOAYKT MOXKET OBITH
BKJIFOYEH B KAYeCTBE HATOJHUTEJNSI B YJIYUYIISHHBIH MSCHOW MPOAYKT WJIH B MPOIYKT-aHAJIOT
msica, Hanpumep, OETKOBBIA MPOAYKT 3aMEHseT, MO MeHblueil Mepe, okono 10%, 20%, 30%,
40%, 50%, 60%, wiu 70% MsCHOTO MHTPENUEHTAa WM UCKYCCTBEHHOTO WJIM MMHUTAI[HOHHOTO
MSICHOTO HMHIpeIueHTa (HampuMmep, PaCTUTEJbHOrO MCKYCCTBEHHOTO WM WMHUTAI[HOHHOTO
aHaJIora MSICHOTO WMHIPEOUEHTa) JJisi MPOU3BOACTBA YJIYYIIEHHOTO MSICHOTO MPOAYKTa HITH
aHaJiora Msica /UMHUTALMOHHOTO MSICHOTO MPOYKTa, COOTBETCTBEHHO. B HEKOTOPBIX BapUaHTax
peanu3aluy JAaHHOTO N300peTeHNs MUKPOOPTaHU3MbI MPEACTABIISIIOT COO0H MUKPOOPTaHU3MBI,
Bolpamenable  Ha COamu  BO3Oyxe,  Hanpumep,  BONOPONHBIE  MHKPOOPTAaHU3MBL
Heorpanuuuparomue npruMepsl IpOAYKTOB-aHAJIOTOB Msica MpencTtasienbl B mareHTax CIIIA
Ne 10,327,464, 10,314,325, 10,287,568, 10,273,492, 10,172,380, 10,172,381, 10,093,913,
10,087,434, 10,039,306, 9,943,096, 9,938,327, 9,833,768, 9,826,772, 9,808,029, 9,737,875,
9,700,067 u 9,011,949, xoTopble BKJIIOYEHbI B JIAHHBIA JOKYMEHT B TOJHOM OObeMe
MOCPENCTBOM CCHIJIKH.

[98] B HekoTOpBIX BapHaHTaX peaju3alldu JAHHOTO U300pETEeHMs], M0 MEHbIIEeH Mepe, 4acTb
WA BeChb OEJKOBBIA TPOAYKT B CTPYKTYPHUPOBAHHOM IHIIEBOM MPOAYKTE, OMUCAHHOM B
JAHHOM JOKYMEHTE, BKJIFOYasi, HO He OrPaHUYMBASICh STUM, MPOAYKT-aHAJIOT MsICa, CONEPIKHT
OeNKOBBIN MPONYKT (Hanpumep, ONHO Wi Oojee u3. OEJOK OTHOKIETOYHBIX OPTaHU3MOB,
JIU3aT KJIETOK, U30JISIT Oeika, SKCTpakT Oejka, ruipou3ar Oeika, cBOOOIHbIE aMHUHOKUCIIOTHI,
MENTHBI, OJIMTONENTHAbl WA WX KOMOWHAIMH), TIOJYYEHHBbIH W3 MHKPOOPTaHH3Ma
Cupriavidus, Takoro Kak, HO He orpaHuuuBasch 3tuM, Cupriavidus necator, nanpumep, DSM
531 umu DSM 541.

[99] B HekoTOpBIX BapHaHTaxX peaju3alydi JaHHOTO M300pETeHMs], M0 MEeHbIIEH Mepe, 4acTb

WA BeCh OEJIKOBBII INPOAYKT B IMHUIICBOM IIPOAYKTEC, OINHNCAHHOM B HOAHHOM JOKYMCHTC,
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BKJIFOYAsi, HO HE OTPAaHUYHBASCH STHUM, MPOIYKT-aHAJIOT MsICA, CONEPIKUT OETKOBBIA MPOIYKT
(nanpumep, onHo umu Oosee U3 OEJNIOK OTHOKJIETOUHBIX OPTaHU3MOB, JIU3AT KJIETOK, H3O0JISAT
Oenka, »sKcTpakT Oenka, rugponm3ar Oenka, CBOOOAHBIE AMHHOKHUCIIOTBI, TENTUIBL,
OJIUTOMENTH/IbI HJTH UX KOMOWHALIMH), TOJy4YEHHbII 13 MOJIOYHOKHCIIBIX OaKTEepUi, TAKUX KakK,
HO He OrpaHM4MBasCh UMH, Oakrepun Lactococcus, Lactobacillus, Enterococcus, Streptococcus
wiu  Pediococcus. B HEKOTOpbIX BapHaHTaxX peaju3allu JaHHOTO  H300peTeHHs
MOJIOYHOKHCIast OakTepust npencrapisieT codoii GRAS-6akreputo.

[100] B HekOTOpBIX BapHaHTaX peajH3allid JaHHOI'O W300pPETEeHMs], M0 MEHbIIeH Mepe, 4acTb
WK BeCb OEJKOBBIM MPOMYKT B IHIIEBOM IPOAYKTE, OMUCAHHOM B JAaHHOM JOKYMEHTE,
BKJIIOYAsi, HO HE OTPAHMYHUBASICh 3TUM, MPOAYKT-aHAJIOT MsCA, CONEPIKUT OETKOBBIA MPOIYKT
(Hanpumep, onHO umM Ooyiee U3 OENIOK OJHOKJIETOYHBIX OPTaHHM3MOB, JIU3AT KJIETOK, H3OJISAT
Oenka, »sKcTpakT Oenka, ruaponm3ar Oenika, CBOOOIAHBIE AMHHOKHCJIOTBI, TENTUIBL,
OJIUTOMENTHAbI WJIH WX KOMOHWHAIIMH), MOJyYeHHBIH W3 TPUOKOBOrO MHKPOOPraHHW3Ma poja
Fusarium wnu Rhizopus, Takoro kKak, HO HE OTrPaHWUYHMBAsICh WUMHU, [Fusarium venenatum,
Rhizopus oligosporus vnu Rhizopus oryzae. B HEKOTOpBIX BapHaHTaxX peajHM3allly TaHHOTO

nu300peTeHus rpruOKOBBII MHKPOOPTaH3M npeactapisieT codoit GRAS-mukpoopranuzm.

Ilpoodyxkmui-ananozu msaca

[101] B naHHOM NOKyMEHTE MpPEMJIONKEHBI MPOAYKTHI-AHAJIIOTH MsCA, KOTOPbIE HAIIOMUHAIOT
MSICO JKUBOTHBIX. [IpofykT-aHanmor msica cOnep:kUT OEIKOBbIN NMPOAYKT (Hanpumep, ONHO WK
Oosee u3: O€JOK OJHOKJIETOUHBIX OPTaHM3MOB, JIU3AT KJIETOK, M30JISAT OeNika, SKCTPaKT Oernka,
ruapoau3at Oenka, CBOOOIAHBIE AMHUHOKHCIOTBHI, IENTUABL, OJUTONENTHABl I HX
KOMOWHALIMK), TIOJYYEHHBIA U3 OJHOTO HIIH 00Jee MUKPOOPTaHU3MOB, KaK OMUCAHO B TAHHOM
IOKYMEHTE, U UMHTHUPYET TEKCTypy /WU (pU3HyYecKue XapakTePUCTHKH MsICa >KUBOTHBIX,
TaKue KaK, HaIpuMep, BKYC, apoOMart, TeKCTypa, BHELIHHUIA BUA U T. [I.

[102] B HekoTOpBIX BapHaHTaX peau3alud JAaHHOTO H300PETeHUs aHAJIOT MsICa COIEPIKHT, TIO
MeHblnel mMepe, okoio 10%, okono 15%, okoso 20%, okono 25%, oxono 30%, oxono 35%,
okouio 40%, okoj0 45%, okoyio 50%, okoi0 55%, okoiio 60%, okono 65% umu okojo 70% 1o
Macce MHUKPOOHOTO OENKOBOrO MPOAYKTA, KaK OMHCAHO B IAHHOM JOKYMEHTE, HEOOsI3aTeIbHO
CBSI3aHHOT'O BMECTE€ OJHHUM WM Oojiee CBSI3YIOLIUMH areHTaMHu, Ui TOJYYEHHs MHIIEBOrO
NPOAYKTA, HMEIOINEro OAHY WM 0ojiee CXOXHX TEKCTYPHBIX H/WIN (PYHKLHOHAIBHBIX
XapaKTePUCTHK C MsICOM JKMBOTHBIX. B HEKOTOPBIX BapHaHTaxX pealn3alid JaHHOTO
M300pETEeHNsI aHAJIOT MsICA HAIIOMHMHAET MSICO JKUBOTHBIX, HAIIPUMeED, dapil U3 Msca SKUBOTHBIX
(nanpumep, dapum u3 roBsauHbL (apm U3 CBUHUHBI, (apm u3 HHAEHKH). B HexoTophIX

BapuaHTax pecajru3allud AaHHOI'O I/1306peTeHI/I$I npoayKT-aHajlor MmsiCa B OCHOBHOM, IIO
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CYLIECTBY MJIM TOJHOCTBIO COCTOUT W3 HWHIPEAMEHTOB, IIOJYYEHHBIX M3 HCTOYHUKOB
HEXMBOTHOTO IPOUCXOXAEHUs. B anpTepHaTUBHBIX BapHaHTaX peaJu3allud JaHHOIO
M300peTeHNs] aHAJIOT MsICA COCTOUT W3 MHIPEAMEHTOB, YACTUYHO IOJYYEHHBIX U3 KUBOTHBIX
HCTOYHUKOB, HO JIONOJHEHHbIX UHIPEAUEHTAMHU, TOJTYYEHHbIMU U3 HEKUBOTHBIX MCTOYHUKOB.
B HEKOTOpBIX BapuaHTax peanu3alud NPOAYKT-aHAJIOr MsCA JOMOJHUTENbHO CONEPKUT ONHY
win Oojiee CHCTeM BBICBOOOXIEHMs areHTa W/WIM APYrHe WHIPEIUEeHThl. B pasmmyHbIX
BapHUAHTAX PeaJM3aLUU JAHHOTO U300pEeTeHUs MPONYKThI-AHAJIOTH MsICa, ONTUCAHHBIE B JAHHOM
IOKYMEHTE, MOTYT OBITb Hape3aHbl JOMTHUKAMH, pa3pe3aHbl Ha KYCKH, HW3MEJbYEHBI,
HAIIWHKOBAHBI, HATEPThl HAa TEepKe WM OOpadOTaHbl HMHBIM OOpa3OM WM OCTaBJIEHBI
HeoOpaboTanHbIMU. [Ipumepsl Hape3aHHBIX (OPM BKIIFOYAIOT, HO HE OTPAHUYHBAIOTCS HUMH,
CyLIEHOe MsICO, KOHCEpPBHUPOBAaHHOE MSCO W Hape3aHHas JIOMTHKaMM MsicHas Hapeska. B
HEKOTOPBIX BAPUAHTAX PEAM3aLNN JAHHOTO M300PETEHHUs MMUIIEBbIE MPOAYKThI-AHAIOTH MsICa,
IIPEJCTaBJICHHbIE B JAHHOM JIOKYMEHTE, U3MEJIbYAIOT, a 3aTE€M CBSI3bIBAIOT BMECTE, Pa3leisiioT
Ha KyCKH M (POPMYIOT, M3MENbUArOT B (HOPMYIOT WM Kpowar U (OPMYyIOT, HAMPHUMED, AJIS
MOJIyueHUs] MPOAYKTA, MOXOXKEro MO BHELIHEMY BMIY M TEKCType Ha JKEPKU >XKUBOTHOTO
IIPOUCXOXKICHHUS.

[103] B HEeKkOTOpBIX BapHaHTaX pean3alid JAaHHOTO U300peTeHUs] MPOAYKTHI-AaHAJIOTH Msica
SBIIIIOTCST BETAaHCKUMH. B HEKOTOpBIX BapHaHTaX peaJn3alud IaHHOTO H300pETEHHs
NpOAYKTbI-aHAJIOTH Msica He conepkaT I'MO-unrpenuentel. B HeKOTOpbIX BapuaHTax
peanu3aly JaHHOTO HM300pEeTeHUs] MPONYKTHI-aHAJOI'M MsiCAa HE COAEpIKaT HHIPEIHEHTHI,
NOJIyUYeHHbIE U3 OpexXOB. B HEKOTOpBIX BapHaHTaX peau3alud JaHHOTO H300peTeHus
NPOAYKTBI-AHAJIOTH MsiCa COZAEp>KaT HAaTpuUi, B KoiudecTBe MeHee okojo 0,6% uiam MmeHee
okojo 0,5% mo wmacce. B HEKOTOpBIX BapuUaHTAaX pealu3alli JaHHOTO H300peTeHHUs
MSICOMIOIOOHBIE TMHUIIEBbIE MPOAYKTHI HE COMAEp’KAT TIJIIOTEH. B HEKOTOPBIX BapHaHTaX
pean3ay JAHHOTO 300peTeHNUsT MSCOTIONOOHbIE MUIIEBbIE MPOAYKTHI HE CONEPIKAT COXO.
[104] B HekOTOpBIX BapHaHTaX peATU3alUN JAHHOTO H300pEeTEeHUs] NMHIIEBbIE MPOIYKTHI-
aHaJOTU Msica, NMPEAJIOKEHHbIE B JaHHOM JOKYMEHTE, COAep KaT JUMMAbI OT okoso 5% 1o
okoJio 30% mo mMacce. B HEKOTOPBIX BapHaHTaX pean3alii JaHHOTO H300pEeTEeHHs POIYKThI-
aHaJOTH Msica conepkaT yrieBoabl oT okoso 0,5% nmo okxomo 10% mo macce ot oOmiero
KOJIM4ecTBa. B HEKOTOPBIX BapHaHTAax peayn3alui JaHHOTO M300peTeHUsT MPOAYKTHI-aHAJIOTH
Msica coiep KaT MULIEeBbIe BOJIOKHA 0T okouo 0,5% 1o okoso 5% mno macce.

[105] IIpennokeHHbIE B NaHHOM AOKYMEHTE MPOAYKTBHI-AHAJOTU MsSICA UMEKT COAEp:KaHUE
Binaru (MC, moisture content), mo meHsbInel mepe, okojio 30%, 40%, 50%, 60%, 70%, 80%
i 90% mo macce. B HEKOTOPBIX BapuaHTaxX peasn3aluil JaHHOTO W300pETeHHs! MPOIYKThI-

aHaJoru msica conxepar takoe ke MC, kak 1 MsICO )KUBOTHBIX.
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[106] B HekOoTOpBIX BapHaHTaX pean3alid JAHHOTO U300peTeHUs MPOAYKTHI-aHAJIOTH Msica
comepkaT OAMH WM Oonee kpacuTeneidl. B HEKOTOpPBIX BapHaHTaX peaNM3alMyd JaHHOTO
n300peTeHns] MPONYKTHI-AHAJIOTH Msica COAepKaT OAuMH wiu Oojee ycunuteneil nsera. B
HEKOTOPBIX BapHAHTaxX peaJIU3allid JaHHOTO H300pEeTeHus MsCONOAOOHbIE NHILNEBbIE
IPOAYKTBI COZIEpPXKAT CMECH ABYX MM Ooyiee KpacuTenel, CTaOWIN3aTOpOB IBeTa W/MIU
ycunutened usera. Heorpannuusaromue npuMepbl TAKUX CMECEH BKIIIOUAKOT S3KCTPAKT CBEKJIbI
U aHHATO, HKCTPAKT CBEKJIbI U KYPKYMY, SKCTPAKT CBEKJbl W IadpaH, SKCTPAKT CBEKJbI U
(proneToBasi MOPKOBb, SKCTPAKT CBEKJIbI H SKCTPAKT BUHOTPAIHBIX KOCTOYEK, SKCTPAKT CBEKJIbI
U SKCTPAKT TOMHJIOPOB, SKCTPAKT CBEKJbI M JIMKOMWH, SKCTPAKT CBEKJIbI U OeTa-KapOTHH,
SKCTPAKT CBEKJIbI U aHTOLIMAH, SKCTPAKT CBEKJIbI U aHTOLMAHUH U aHHATO, SKCTPAKT CBEKJIbI U
AaHHATO W JIMKONHH, SKCTPAKT CBEKJbl U aCKOPOWHOBAs KHCJOTA, AHTOLMAHWUH W AaHHATO,
SKCTPAKT CBEKJIBI U aHHATO M aCKOPOMHOBAs KUCJIOTA, YKCTPAKT CBEKJBI M aHHATO U Oera-
KapOTHH, 5KCTPAKT CBEKJIBl U KypKyMa M acKOpOMHOBAas KHCJIOTA, a TAaKK€ AHTOLHMAH H
JUKOMMH M aHHATO. B HEKOTOpBIX TaKWX BapHAHTaX pPEAJTH3aLHMU JAHHOTO H300pETeHHs
KPacHUTeNH, CTAOMIN3aTOPhI [IBETA W/HJIH YCHIIUTEIH LBETA PUCYTCTBYIOT B PABHBIX MACCOBBIX
COOTHOIIEHMSIX. B pyrux Takux BapuaHTax peasus3aliy JaHHOTO W300pPETeHUs] KPacUTEINH,
CTa0MIM3aTOpPBl I[B€TA W/WIHM YCHJIUTENU I[BETa IPHCYTCTBYIOT B HEPABHBIX MAaCCOBBIX
cooTHowmeHusx (Hanpumep, 55:45, 60:40, 65:35, 2:1, 70:30, 75:25, 80:20, 5:1, 85:15, 90:10,
20:1, 95:5, 99:1). B HekoTOpBIX BapuaHTaX peajTU3alU{ AAHHOTO H300pETEeHHs] MPOXYKTbI-
aHaAJOrM MsiCa COAEP>KAaT BELIECTBA, BBI3BIBAIOINME ITOKOPUYHEBEHHE, TaKUE€ Kak, HO He
OrpaHMYMBASICh MU, NEHTO3a (Hanpumep, pudo3a, apabUHO3a, KCUII03a), reKco3a (Hanpumep,
IJI0OKO3a, (PYKTO3a, MAaHHO3a, TajlakTo3a), MEKCTPHUHbI M KOMMEpPYeCKHe BeIecCTBa,
BbI3BIBAIOIINE MTOKOPHUYHEBEHUE (Hanpumep, NeKCcTpos3a ot red arrow, BEIIeCTBa, MOJyYESHHbIE
U3 PEBECUHBI).

[107] B HekOTOpBIX BapHaHTAX peaU3alMy NAHHOTO M300PETEHUs] MPOMYKT-aHAJIOT Msica IO
TaHHOMY U300pPETeHUIO COAEPIKUT OAWH WM O0Jiee NCTOUHUKOB PACTUTEIBHOIO OeNKa, TAaKUX
KaK, HO HE OTPAHUYMBAsACh UMH, FOPOX, PUC, KIEHKUI PUC, MIIEHNLA, [JIFOTEH, COsl, KOHOILI,
KaHOJIa, HACEKOMBIE, BOAOPOCIIN W/WIIM TPEUHEBast KPyIa B COYETAaHUH C OEJTKOBBIM ITPOAYKTOM,
NPOAYLUMPYEMBIM MHUKPOOPTaHM3MAaMHM, KakK OMNHCAHO B [aHHOM JOKYMEHTE, MpU 35TOM
OeNKOBBIN MPOAYKT MPUAAET KOMITIO3ULIUH MSICHON BKYC.

[108] B HekoTOpBIX BapHWaHTaX pealu3aldu JaHHOTO H300peTeHHs] MPOAYKT-aHAJIOr Msica,
ONMCAHHBII B JAHHOM JOKYMEHTE, COHEP>KUT TIE€MOBOE€ COEAUHEHUE, TaKoe Kak
reMcozep amuil nonunentua. Hampumep, reMoBoe coenuHenne (rHanpumep, TeMCcOaepKaiuii
MOJIMIIENITH]) MOXXET MPOUCXOAMTh U3 MHKPOOPraHW3Ma, W3 KOTOPOro IOJIyYeH OeNKOBBIN

MPOAYKT.
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Komnozuyuu mecma
[109] B nanHOM [OOKyMEHTE MpPEQJIOKEHbl KOMIIO3MLMU TecTa JUisi M[POU3BOJCTBA
CTPYKTYPUPOBAHHOTO IHINEBOrO MpPOAYKTa, Hanpumep, CTPYKTYPUPOBAHHOIO IPOIYKTa-
aHajora msica, Kak OMNMCAaHO B AaHHOM JIOKyMeHTe. Kommosuuus Tecta COAEp>KUT OAMH WU
Oonee OenKOBBIX MPOAYKTOB (Hanpumep, OEIOK ONHOKJIETOYHBIX OPraHU3MOB, JIN3AT KJIETOK,
u3oysIT Oejika, AKCTpaKkT Oenka, ruaponusar Oejka, CBOOOIHbIE AMUHOKUCJIOTBI, MENTHIbI
W/WJT OJTUTONENTUABI), TIOJyYE€HHBIX M3 OIHOTO HIH 00jiee MUKPOOPTaHU3MOB, KaK OIMUCAHO B
JAHHOM JIOKYMEHTE, a TaKXXe MOXKeT COJep:KaTh, HalpuMep, CBS3YIOLIUE BELeCTBa, COJIH,
TEKCTYPHUPYIOLIHe areHThl U T. 1. CMech Takke MOXKeT ObITb JONOJHEHA OJHHUM W Oolee
BKYCOQpPOMAaTUYECKHMMH BELIECTBAMU W/MJIM YCHWJIMTEISIMA BKyCa, TaKUM Kak, HaIlpHMED,
(dbnaBoreMorioOWH, OJHUM WU 0oJiee BUTAMUHAMHU W/WUJU ONHON wjm Oojiee MUIIEeBBIMU
no0aBKkaMH, Kak OINHMCAHO B JAaHHOM JOKYMEHTe 6viute. HeorpaHWUMBAIOIINE MNPUMEPHI
KOMIIO3UIMI TecTa onucaHbl, Hanpumep, B nateHte CHIA Ne 9526267, kOoTOpbIil BKJIIOUEH B
TaHHBIA JOKYMEHT B IIOJIHOM 00bEME MTOCPENCTBOM CCBUIKHL.
[110] B HekoTOpBIX BapuaHTax peaNnu3aludl MJaHHOTO HW300pPETeHUs] KOMIIO3HMLHUS TeCTa
COIEP KUT TUAPOIN3AT OejKa, IPU 3TOM CPEIHssT MOJIEKYJIIpHAsl Macca OEIKOB B THAPOJIH3ATE
cocrapJsieT ot okousio S k/la mo okoso 10 x/la wiu siBnsercs moboi u3: okojio S x/a, 6 x/la, 7
k/la, 8 x/la, 9 x/la v 10 x/la; wim moboii u3: ot okono S k/la no okono 7 x/a, oT okoyo 6
k/la no oxono 8 k/la, ot okosno 7 x/la no okono 9 k/la, or oxono 8 x/la no okono 10 x/a, ot
okoJio 5 k/la no okoso 8 x/la wnu ot okono 7 xk/la no oxono 10 x/la.
[111] B HexoTOpBIX BapuaHTax peajn3alid AAHHOTO H300peTeHus] OENKOBBIH NPOAYKT B
KOMIIO3UI[UM TeCTa TOJYYalOT B YCJIOBHSIX, B KOTOPBIX COXPAHSETCS TJIOOYJISIPHBIN
HeNleHaTypUpOBaHHbBIN Oenok. Hanmpumep, Takue yCIOBUSI MOTYT BKJIFOYATh YMEPEHHBIN JTU3UC
KJIETOK C TOCJIEAYIOIIMM OTHEJICHUEM PACTBOPUMBIX KOMIIOHEHTOB (Hanpumep, O€NKoB) OT
HEPaCTBOPUMBIX KOMIIOHEHTOB (Hanpumep, KIETOYHOTo nedprca).
[112] B HeKOTOpBIX BapHaHTAX peaH3alu TaHHOTO H300pPETeHHs TECTO CONEPIKHUT OeNIOK U3
OJHOTO WM 0oJiee NOMONHUTEBbHBIX HCTOYHUKOB, B IOTIOJHEHHE K MHUKPOOHOMY O€IKOBOMY
NPOAYKTY, KaK OMHCAHO B JAHHOM JOKyMeHTe. Heorpanuuuparoiiue nmpuMepbl UCTOUHUKOB
JOTIOJIHUTEIBHOTO OeNika BKJIOYAIOT PACTUTENbHbIE HCTOYHUKU (Hanpumep, TIIEHUYHYIO

KJIEHKOBHHY, COK, TOpOX, TIIEHHIy), BOAOPOCIH, Apyrue OeNKd HEKHUBOTHOTO

2
MPOUCXOXKIICHUST UJTA MOJIOKO.

[113] B HekOTOpPBIX BapHaHTaX peajH3aliil JAHHOTO M300PETEeHUs] TeCTO MMEET COIEpIKaHHe
Boabl okoyio 40% (macc./macc.), okoso 45% (macc./mace.), okono 50% (macc./macc.), OKOJIO

55% (macc./macc.), okono 60% (macc./macc.), okoio 65% (macc./macc.), okono 70%
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(macc./macc.), okono 75% (macc./macc.), okonmo 80% (macc./macc.), or oxono 40%
(macc./macc.) no okxosno 80% (macc./macc.), or okoio 40% (macc./macc.) mo okono 50%
(macc./macc.), or okono 45% (macc./macc.) no okono 55% (macc./macc.), or okono 50%
(macc./macc.) no okono 60% (macc./macc.), or okoio 55% (macc./macc.) mo okoso 65%
(macc./macc.), ot okojo 60% (macc./macc.) mo okono 70% (macc./macc.), ot okono 65%
(macc./macc.) mo okono75% (macc./macc.), ot okono 70% (macc./macc.) mno okono 80%
(macc./macc.), ot okojo 40% (macc./macc.) no okono 60% (macc./macc.), ot okoino 50%
(macc./macc.) no okojio 70% (macc./macc.) uiu ot okosno 60% (macc./macc.) 1o okojo 80%
(macc./macc.).

[114] B HekOTOpBIX BapUaHTAX peaM3alUyd JAaHHOTO H300peTEeHUs] MPOYHOCTh HA CIBUT
KOMITO3UIINH TecTa mpeBbimaeT okojo 1000 GyHTOB Ha KB. AFOMM.

[115] B HeKoTOpBIX BapHaHTAX peasli3aliy JaHHOTO U300peTEeHHUs] TeCTO MPECTaBISIET COOOM
SMYJIbCHIO, HAMPUMEpP, SMYJbCUIO OJHOrO WU Oosee OEIKOBBIX MPOAYKTOB, OMHMCAHHBIX B

AAHHOM JOKYMECHTE, U OAHOTO U OoJtee mace.

Cnocobust notyuenus cmpyKmypupoSannvix RUWLEGHIX KOMNOZUWUIL
[116] B maHHOM IDOKYMEHTE OMHCaHBI CIIOCOOBI TOJYYEHHsSI CTPYKTYPHPOBAHHOW IMHUIIEBOU
KOMITO3ULIMH, TAKOM KaK CTPYKTYPUPOBAaHHAsI KOMITO3ULIUS aHajiora Msica. benkoBbIil MpoaykT
(nanpumep, 60K OTHOKIIETOYHBIX OPTraHU3MOB, JIN3AT KJIETOK, U30JIT OeNKa, SKCTPaKT Oernka,
ruaponusaT Oenka, CBOOOAHbIE AMUHOKHUCIIOTHI, MENTUIbI W/UJIA OJIUTOTENTH/IbI), TTOJYYEeHHbIH
U3 MUKPOOPTaHU3Ma, MepepadaThiBalOT B CTPYKTYPUPOBAHHYIO MUINEBYIO KOMIO3uLui. OauH
HE OrpaHMYMBAIOIIMI BapWaHT peanuszauud padouero mpouecca il POU3BOACTBA
CTPYKTYPHUPOBAHHOTO MUINEBOrO MPOAYKTA MpeAcTaBiieH Ha Dwur.1.
[117] ®usuyeckuii mporecc caBura, CMelnUBaHuUs W/ (HOPMOBAHUS BOJOKHA MOXKHO
UCTIOJIB30BATh JUIsE co3hanusi nedOopMaluyd U BbIPABHUBAHUS BOJIOKOH OEJIKOBOTO MPOMAYKTa,
Takoro kak ruaponusar Oenka. Co3maHue BOJIOKOH TpeOyer pasnenenus (a3 BelecTsa, 3a
KOTOPBIM CJIEYET BbIPABHUBAHUE BHYTPEHHEH CTPYKTYPBI C MOCIEAYIOIINM OTBEPKIACHUEM.
Tun BbIpaBHUBAaHMS BOJIOKOH W CBONCTBA IMOJYYEHHOTO CTPYKTYPUPOBAHHOTO MaTepuasa
3aBHCAT OT COCTaBa MaTepHajia U PEOJIOTMYECKHX CBOICTB MpPEIBApUTENLHO 00pabOTaHHOTO
TeCTa, BOIOYAEPKUBAIOMIEH CMOCOOHOCTH W IPYyrux (HakTOPOB, MPUAAIOIIUX CTPYKTYPYy HU
(YHKIIMOHAJILHOCTD MUIIIEBOMY MPOIYKTY, BKJIFOUAsi BOIOMOIIIONICHHE, pACTBOPUMOCTD B BOJIE,
WHEKChl MACJIOTIOTJIOMIEHUS], HHACKC PACIIUPEHNS, HACHIIHYIO TJIOTHOCTD U BS3KOCTb.
[118] Kommo3umusi Tecta, Kak OMNHCAHO B JAHHOM JOKYMEHTE Gbluie, MOXKET OBbITh
npeobpasoBaHa B CTPYKTYPUPOBAHHYK) TMHINEBYID KOMITO3ULHUID. TepMOXHMHYECKast

o0OpaboTka, Hanpumep, SKCTPY3Usl, MOXKET IIPUMEHATHCS KaK CIIOCO0 CTPYKTYpUPOBaHUs Oeka.
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Hanpuwmep, skcTpy3usi MOXKET BKJIIOYATh. (1) MpeABAapUTENbHYIO OO0pabOTKy MarepHaja BHE
skcTpynepa; (i) CcMeIIMBaHUE/TIPUTOTOBICHHWE BHYTPU Kopryca skcrpyzepa, u  (iil)
OXJIAXKJIEHUE B SKCTPY3UOHHOH ronoske. Pusnyeckue GakTopsl, BAMAOIINE HA HOPMUPOBAHHIE
CTPYKTYPBI IIPH 3KCTPY3UH, BKIFOYAIOT, HAIIPUMED, TEMIIEPATYPY, CKOPOCTh BpAIEHUs LIHEKa
U KOHCTPYKLHIO 3KCTpyAepa. PakTopbl, ONpemessfomue CTPYKTypy U (PYHKIHOHAIBHOCTD
IUINEBOrO IPOAYKTA, BKJIIOYAIOT BOJOINOIJOIIEHNE, pAacTBOPUMOCTb B BOJAE, HHIEKC
MACJIOTIOTJIOIIEHUS, HHIEKC PACLIMPEHHs], HACBINMHYK IUIOTHOCTh M BS3KOCTh TecTa. B
HEKOTOPBIX BAPHAHTAX PEAM3aLUU JAHHOTO M300pETeHUsT SKCTPY3HsI KOMITIO3UIIUHU TECTa, KaK
OIMHKCAHO B JAHHOM JOKYMEHTE, MPUBOAUT K OOPa30BaHHIO OPHEHTHPOBAHHBIX BOJIOKOH, /71.€.
cerell OENKOBBIX BOJIOKOH W/MJIM OIHOHANPAJIEHHBIX OEJIKOBBIX BOJOKOH, M3 KOTOPBIX
MOJTyHarOT CTPYKTYPUPOBAHHBIN MHINEBON MPOMYKT, TAKOW KakK MPOAYKT C MsICOMOMOOHOMH
TekcTypod. Hanmpumep, koMno3uuuio tecta oOpabaThIBalOT B SKCTPYAEPE C PEryIHpyeMOil
TEMIEepPaTypoil, MpenHa3HAUYEHHOM Uil OOECIeYeHUs] MEXaHHYECKOTO CIBUTAa B T'E€OMETPHUH
KOHYC B KOHyC€ K H30TPOIHO CMEIIAaHHOH KOMIIO3UIMH TecTa ¢ O0pa3oBaHUEM
MaKpOCKOITUYECKOH aHM30TPOIHON CMECH C, MO CYLIECTBY, OHOHANPABJIEHHONW BOJOKHHCTOM
CTpyKTypoil. Heorpannunparomue nmpuMepsl 5TOro IMporecca OMUCAHbL, HAPUMeEp, B IATEHTE
CIIA Ne 9526267, KOTOpBIH BKJIOYEH B JAHHBIH JOKYMEHT B IOJHOM OOBEME IOCPENCTBOM
CCBUIKH.

[119] DkcTpy3usi C BBICOKUM COZAEpPKAaHUEM BJIATH MOXKET MPUBECTH K JEHATYpalu OeNKOB U
00pa30BaHMUIO TOMEPEYHBIX CBSI3eH, KOTOpPbIE CHIDKAIOT PACTBOPHUMOCTH 3KCTPYAUPOBAHHOIO
Marepuana. B HEKOTOpPBIX BapHaHTaX peajr3aluyl JAaHHOTO W300pETeHUs YCIOBHS SKCTPY3UU
MOTYT BbI3bIBATh pa3pblBAHHE paHee JACHATYPUPOBAHHBIX OEJNKOBBIX MOJIEKYJ Ha
cyobenuaunbl.  CyOBemMHUIIBI  MOTYT  BIIOCJIEACTBHM PEarperupoBaTbCsi B MPOAYKT,
JIEMOHCTPHUPYIOLIUI XapaKTEPHYIO TEKCTYPY M MHUKPOCTPYKTYPY TEKCTYPUPOBAHHOTO OeJKa.
Ota pearperanusi MOKeT ObITh BbI3BAHA INIABHBIM 00Pa30M MEKMOJIEKYJSIPHBIMU NENTUIHBIMH
CBSI3SIMH, XOTSI B MEHBIIEH CTENEHH MOTYT MIPaTh pOjib U ruipodoOHbIe B3aMMONEHCTBHS, a
TAKXKe€ BOJOPOAHBIEC U TUCYIb(QHUIHBIE CBSI3H.

[120] B HekoTOpBIX BapHaHTAX peau3aluyd JAHHOTO H300peTEeHUs HCIOJb3YeTCs MPOLECC
¢dbopMOBaHUsT  BOJIOKOH Juisi  mepepaboTku  MHUKpOOHOro  OEmKOBOTO  MPOAYKTa B
CTPYKTYPHUPOBAHHYIO NHINEBYIO Kommo3uuui. Hampumep, pacTBop, comepskamuii O€nKOBbIi
NPOAYKT, MOXKET OBITh 3KCTPYOUPOBAH uepe3 (uiIbepy U 3aTeM IOTPYKeH B BaHHY,
COIEPIKALIYI0 OCATUTENb AJIs1 OEJIKOBOTO MPOAYKTA. 3aMEHA PACTBOPHUTEISI M OCATUTEIST MOXKET
MIPUBECTU K OCAXKICHUIO M OTBEPKIEHUIO SKCTPYAUPOBAHHOM OeKkoBoil (pa3el ¢ oOpazoBaHuEM
pacTAHYTBIX HUTeH (nanpumep, Hutren tommmHoi okono 20 mkm). (Dekkers, et al. (2018)

Trends Food Sci Technol 81:25-36)
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[121] B HekoTOpBIX BapuaHTaX peajH3aldu JAaHHOTO W300peTeHHs MpeBpaleHue OeNKOBOro
NpOAyKTa B  CTPYKTYPHPOBAHHBIM  MHINEBOH  MPOAYKT  BKJIOYaeT  oOpa3oBaHUeE
CTPYKTYPUPOBAHHOTO ruapokouionna. CTPyKTYpUPOBAHHBIN THAPOKOJUIONUA MOXKET OBbITh
MOJTyUeH U3 CMECH OEJIKOBOTO MPONYKTa MUKPOOHOTO MIPOUCXOXKICHHUS, KaK OMHUCAHO B JAHHOM
IOKYMEHTe, HalpuMep THuapoiu3aTa Oejlka, ¥ TUAPOKOJUIONIA, KOTOPBIH OCAXKAAETCs
KaTHOHAMH METAJIJIOB, HANpUmMep, TPU TOBBIILIEHHOW Temreparype, o0pa3ysi BOJOKHHUCTBIHI
npoaykT. Heorpannuusaromye nmpuMepbl TUIPOKOJUIOUIOB BKJIFOYAKOT MEKTHUHBI, HAPUMED, B
(dbopMe abriHATOB MJTH KaMeIeu.

[122] OTBepskneHue CTPYKTYPUPOBAHHONM MHUINEBOM KOMITO3ULIUM, TOJYYEHHON OMUCAHHBIM B
JAHHOM JOKYMEHTE CrocoOOM, MOKET BKIIIOYATh HArpeBaHWe, OXJIAKACHWEe, CYILIKY W/ WIu

KOAryJIsiLuIo.

Tudponuzamel beixos

[123] B HekOTOpBIX BapHaHTaX peajH3alldd JAaHHOTO U300pEeTeHHs, 0 MEHbIIeH Mepe, 4acThb
WIA BeCh OENKOBBIA NPOAYKT NOJYYaOT TWyTeM Tuaposnusa Oenka (manpumep, Oenka
OITHOKJICTOYHBIX OpPTaHM3MOB, JIM3aTa KJIETOK, M30JisiTa Oeika W/win 3KCTpakta Oenka), Imo
MEHBLIEH Mepe, U3 OIHOrO MUKPOOPTaHM3Ma, ONMMCAHHOTO B AaHHOM JokKyMmeHTe. Hampumep,
IpU THAPOJIN3€ KJIETOYHOrOo Oenka MOryT OOpa3OoBBIBATHCS NENTHIbI, OJUTONENTHIbl W/WIH
CBOOOZIHBIE AMUHOKHCIIOTHI.

[124] T'uaponn3 mMukpoOHOro Oenka MOXeT OBITb OCYILIECTBJIEH KUCIOTHBIMH, OCHOBHBIMH
w/mm QepmentaTuBHbIMU mporeccamu. CriocoObl rumgponusa Oenka XOpOIIO H3BECTHBI B
naHHOW obyactu TexHUKU. HeorpaHudmBaromue npuMepbl croco00B MUKPOOHOTO THAPOJIH3A
Oenka W KOMIO3MLUI THAPOIHM3aTa MOXHO HAWTH B mpenBapureibHbIXx 3asiBkax CIIIA Ne
62/901,169 u Ne 62/943,754, a Taxxke B 3asiBke PCT No US20/50902, xoTOpbie BKJIIOYEHBI B
JaHHBIA JOKYMEHT B IMIOJIHOM 00beMe MOCPENCTBOM CCBUIKH.

[125] B HeKkOTOpBIX BapHaHTAX peau3alUd JAHHOTO U300peTeHHs! Croco0 TUAPONIN3a MOKET
BKJIFOYATh TOBBIIICHHWE WIN TMOHIWKeHne pH OenkoBOW CycrneH3uu, Hanpumep, CyCUeH3UH
MHUKpOOHOH OMOMAacchl, ¢ MOJYYEHUEM, TaKMM O0pas3oM, LIENOYHOW HIIM KHUCJIOH CYCHEH3UH,
cOOTBeTCTBEHHO. MIcXomHas cycneH3ust OMOMacChl MOXKET COZEPIKaTh IMOAXOSIIee KOINIECTBO
Omomacchl B JKUAKOCTH, HAlpUMep MHKPOOHOW OHOMacchl B MUTATENBHOH cpene s
BBIPAIMBAHM. B HEKOTOpPHIX BapUaHTaX pealu3aliyl JAaHHOTO H300pPETeHHs KOJIUYECTBO
OroMacchl, cyxasi Macca/peaklIMOHHBIA 00BEM, COCTABIISIET, IO MEHbIIeH Mepe, okouo 0,1%, mo
MeHblIel Mepe, okoso 0,2%, nmo meHbiel mepe, okojo 0,5%, nmo menbiueit mepe, okono 1%,
MO0 MeHbIleN Mepe, 0Koyo 2%, 1Mo MeHbIuel Mepe, 0kojo 3% umu ot okoso 0,1 go okono 8%,

nanp., ot okono 0,2% no okoso 8%, ot okoso 0,5% no okoso 6%, ot okoao 1% 1o okono 6%,
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oT 0k0JI0 2% 10 0K0J10 6%, BKIIOYasi OT 0KOJ0 3% 10 okoo 5%.

[126] B HexoTOpbIX BapuaHTax peajH3alMd JaHHOIO M300peTeHHs KJIETKH B Onomacce
NOJBEPTalOT JIM3UCY B Hauaje MpoLecca, Hanpumep, Nepes MOBbIIEHHEM WIN MOHIKEHUEM
pH, nns obneruenus cobopa Oenka u3 OMOMAcCChl B CYCIIEH3MOHHYIO KOMITO3ULHIO.

[127] B HekoTOpBIX BapHaHTaX peajr3aliy JAHHOTO U300PETeHNUs IIEJIOYHYO HITH KUCIOTHYIO
CYCIIEH3UI0 MOXXHO TOJBEPraTh HarpeBaHUIO B TEUEHHUE MOAXOISINEro Nepruoja BPEMEHHU IS
NOJIYYEeHHUs] KOMITO3UIMU ruzposm3ara Oenka. CycneH3usi MOKET ObITh CKOHLIEHTPUPOBAHA,
BbICyLIeHa (Hanpumep, TUOQUIM3HPOBAHA) WM KCIIOJNb30BAHA HEMOCPEICTBEHHO B BHUJE
JKUJIKOM CyCIeH3UH. B HEKOTOpBIX BapUaHTAX peain3allii JaHHOTO M300pETeHHs LISTIOYHYIO
WJIA KUCJIOTHYIO CYCIIEH3HIO ITOABEPTAIOT HATPEBAHUIO U TIOBBILICHHOMY JaBIICHHIO, HANPUMED,
MyTEM aBTOKJIABUPOBAHUS LIEJIOYHON WJIM KUCJIIOTHOM CYCIIEH3UH, IJISI TIOJyYEeHHUsS] KOMITO3ULIHH
rugposnsata Oenka. B HEKOTOPBIX BapUaHTaX pean3aluy JaHHOTO M300PETEHHsI CYCIIEH3UI0
HelTpanu3yoT Oydepom Iisi CHUXKEHHUs WK oBbILIeHns1 pH nmocie Bo3aeicTBrs HarpeBaHueM
WM HarpeBaHUEM/TIOBBILICHHEM JaBJeHUS. B HEKOTOPBIX BapHaHTAaX peasu3aliil JaHHOTO
nu3o0perenust pH cHmwkaercss (Ans MENOYHON CYCIIEH3MM) WIIM TOBBIMAETCs (A1 KHUCIOTHOU
CYyCHEeH3MH) B JOCTaTOYHOH CTemeHH, dYToOBl CchenaTb BO3MOXKHOW —MOCIEAYIOLIYIO
¢bepMeHTaTHBHYIO 00pabOTKY CYCHEH3UU THMAPOIUTHYECKUM (PEPMEHTOM, TAKUM Kak MpoTeasa
(nanpumep, 1menodHas TIpoTeasa, KHUCHIAs IpoTeasa WM Merauonporeasa). Ilocne
(epMEeHTaTUBHOrO THIPOJIM3a TOJYYalT KOMIIO3ULMIO ruzaponmsara Oenka. B mpyrux
BapUAHTAX peAIU3alMM HAHHOTO U300pEeTeHHsl CYyCHEeH3HI0 OHOMAacChl THAPOIH3YIOT
IPOTEOIUTHYECKHM (PEPMEHTOM, TAKUM KakK IpoTeasa (Hanpumep, MWeNoYHas MpoTeasa, KUCias
IpoTeas3a Wi MeTaJUIONpoTeasa), 6e3 mpeaBapuTebHONH 00padOTKH IIENOUYbI0 WIIH KUCIOTOH.
[128] B HekoTOpbIX BapHaHTaX peaju3alldd JaHHOTO M300peTeHuUs THAPOIU30BaHHbIN OeJIOK B
ruaposnzaTe Oejika HAXOAMTCS TMPEUMYINECTBEHHO B PACTBOPUMOH (PpPaKLUU CYCHEH3HH.
[TonyueHHY0 CYCIEH3HIO MOXHO OCBETIIUTh, HANpUMep, UEHTPU(QYrupoOBaHHEM, YTOOBI
NOJIYYUTh HAOCANOYHYIO (DPAKIMIO, COAEPIKALIYI0 THAPOJIM30BAHHBIA OeloK. B HEKoTOphIX
BapHUAHTAX peajM3aliy JAaHHOTO M300peTeHHs 3a TMAPOJIUTHYECKOH oOpaboTkoi (nanpumep,
IIEJIOYHBIM WJIM KHUCIOTHBIM THAPOJHM30M, HEOOS3aTeNbHO BKIHOYas (PEPMEHTATHBHYIO
(Harmpumep, mpoTeasHy) oOpaOOTKy WM TOJBKO (PEePMEHTATUBHBIA THIAPOJIHN3) CIEAYeT
OCBETJICHHE CYCIEeH3MH (THAPONW3aTa) Ui YHOAJIEHUS HEPaCTBOPEHHOIO BEIIeCTBA B
CYCHIEH3UH, HaNp., pa3fAeleHne PACTBOPUMBIX U HEPACTBOPHUMBIX (pakimii. CyCreH3no MOKHO
OCBETJINTD JIOOBIM MOAXOISAIINM CIOCOOOM, TaKUM Kak LEeHTpuyrupoBaHue, GuUIbTpauus u
T.A. B HEKOTOpBIX BapHaHTax peaju3ally TaHHOTO H300PETEeHHs II0CNe OCBETIICHHS
CYCHEH3UH, Hanpumep, TyTeM LEeHTPU(YTupOBaHUs, HAAOCAAOUYHYIO JKUIKOCTb MOXKHO

OTACIUTDL OT OCaJKa.
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[129] B HEKOTOpBIX BapUaHTAaX pealu3aliyd JAHHOTO HM300PETEeHUs OCBETIICHHYIO SKUIKYIO
KOMIIO3UIHIO (Hanpumep, pacTBOPUMYIO (pakLHIO, TAaKyl) KakK CyINepHATaHT OTHEJeHHOU
CYCIIEH3WH), KOTOpasi  COAEPXKUT THUAPOJIM30BaHHBIA  O€NOK,  Ccymar,  Hanpumep,
TUOQUITU3UPYIOT, C MOJTYYSHHEeM CYXOH MJIH, MO CYLIECTBY, CYXOH KOMITO3UIIUU. B HEKOTOpPBIX
BapHUaHTax JHOGUIM3UPOBAHHAS KOMIIO3MLIMS HMEET ConmepskaHue Boabl Okoyo 10% wiu
MeHee, Hanpumep, okono 8% unu MeHee, OKoJNoO 6% WM MeHee, OKoJOo 5% WM MeEHee,
BKJIFO4Asi OKOJIO 3% WM MeHee. B HEKOTOPBIX BapuUaHTaX peaju3alii JaHHOTO M300peTeHus
KOMITO3UIHS JIMOPUITU3UPOBAHHOIO THAPOJM3aTa Oejika MMEET COAeprKaHHe BOIbI OT OKOJIO
1% no oxomno 10%, nanp., ot okoso 1% mno okono 8%, ot okoso 1% no okono 6%, BKIFOYAst OT
oko10 2% no okono 5%.

[130] B HekoTOpBIX BapuaHTaX peaiu3aluyd JAHHOTO H300PETEeHUs OCBETIIEHHYIO SKUIKYIO
KOMIO3UIHKO (Hanpumep, pacTBOPUMYIO (PpPaKIUi0, TaKyK KaK HAJAOCAJOYHAsl SKHIKOCTb
OTIEJICHHON CycrneH3un) 00e3BOKMBAIOT WIIM KOHIEHTPUPYIOT ISl CHIDKEHUS CONEpP KaHUS
BOIbl. B HEKOTOPBIX BapHWaHTaxX peaju3aldd JaHHOTO H300peTeHHs KOHIIEHTPUPOBAHHAS
KOMITO3ULIMST UMEET CcoaepkaHue BOAbl okoyio 80% unu MeHee, nanpumep, okono 75% wunu
MeHee, okoyio 50% unu meHee, okojio 40% wmiu MeHee, BKIOYass okoio 30% win MeHee, U B
HEKOTOPBIX BapUAHTAX peaTH3alui JAaHHOTO H300pETEeHUs] KaKIOblii W3 BBIMIEYKa3aHHBIX
NIMATa30HOB COMAEPIKAHUS BOABI MOXET COCTaBJIATh, MO MeHblued Mepe, okojo 20%, mo
MeHbLIeH Mepe, 0KkoJo 25%, mo MeHbluel Mepe, okosio 30%, o meHbliei mepe, okoso 40%,
WIH, TI0 MeHbLIel Mepe, okojio 50% (B TOH cTeneHu, B KOTOPOH yKa3aHHBIE BBILIE AHATa30HbI
NPEBBbIIAIOT yKa3aHHbIe Ooyiee HU3KHE TMpenenbl). B HEKOTOPBIX BapHaHTaX peau3aliu
TaHHOTO u300peTeHus O0e3BOKEHHBbIM MPOAYKT CYIUAT, Hanpumep, € WCIOIb30BAHUEM
HarpeBaHUs W/WJIM BbIMAPUBAHUS, UCTIONB3YSl TAKOM CIOCOO, KaK, HO HE OrPAHUYHBASICh DTUM,
OIUH WK OoJiee U3: paCIbUIUTENbHAS CYIIKA, CylIKa B OapaOaHHON CyIIUJIKe, CYIIKa B MEYH,
BaKyyMHasi CYIIKa, CyIIKa B BaKyyMHOH M€Y, CylIKa WHEPTHBIM Ta3oMm, Hampumep, N»; H
BBITIAPUBAHUE C HUCIIOJB30BAHUEM COJTHEYHOM SHEPruu. B HEKOTOPBIX BapHaHTAaX pean3alud
JAHHOTO W300peTeHHs] OCBETJIEHHBbIM TPOAYKT CHadajga OOE3BOKUBAIOT C TOMOIIBIO
POTALMOHHOIO WCIAPUTENs], Hanpumep, Tak, 4To yaansercs oT okono 50% no okono 65%
BJIarh. B  HEKOTOpPBIX BapHaHTAX pealn3aldd JaHHOTO U300peTeHHsl JajibHeiInee
00e3BOXKMBAHUE JOCTUTAETCS MyTeM JUODUIN3ALUN, HANpuMep, TaKuM o00pa3oM, dTO
IO UITN3NPOBAHHAST KOMITO3HLIUS TUAPOIHU3aTa OeIka UMeeT COlep KaHnue BOIbI OT OKOIo 1%
1o okoJio 10%, nanpumep, ot okoso 1% a0 okosno 8%, ot okoso 1% 1o okono 6%, BKIrOYask OT
ok010 2 % 1o okono 5%.

[131] B HekOTOpBIX BapHaHTaX peaju3alydi JaHHOTO M300pETeHMs, M0 MEeHbIIEH Mepe, 4acTb

WK BECh O€JIOK, U3 KOTOPOro MOJy4aroT THAPONn3aT Oenka (Hanpumep, 6en0k OJHOKIETOUHbIX
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OpPraHM3MOB, JIM3aT KJIETOK, H30JST Oelka W/WIN SKCTPakT Oenka) TONy4arT U3
MuKpoopranusma ponpa Cupriavidus, Takoro xak, HO He OrpaHW4MBasACb 3THM, Cupriavidus
necator, nanpumep, DSM 531 unu DSM 541. B HeKOTOpBIX BapHaHTax peaju3alyuy JaHHOTO
n300peTeHns] KOMITO3ULMS Trujapoimszara Oenka (nanpumep, copepiaiias TENTUABL,
OJIUTOMENTHAbI W/ UK CBOOOIHbIE AMHHOKHCIIOTHI) TMOJydye€Ha M3 Oejlka MHKPOOPTaHU3Ma
Cupriavidus, Taxoro xax, HO He orpaHuuuBasice 5tuM, Cupriavidus necator, nanpumep, DSM
531 unu DSM 541.

[132] B HekOTOpBIX BapHaHTaX peajH3allii NaHHOTO U300pETeHMs], M0 MEHbIIEeH Mepe, 4acTh
WJIN BECh OEJIOK, U3 KOTOPOTO MOJYYAKOT TUAPONN3aT Oenka (Hanpumep, 6e0K OTHOKIETOUHBIX
OpPraHM3MOB, JIM3aT KJIETOK, H30JAT Oelka W/WiIM JKCTPakT Oefika) TOJy4arT U3
MOJIOYHOKHUCIION OakTepuy, TakKOW Kak, HO HE OrpaHUYMBAsCh 3TUM, Oakrepuu Lactococcus,
Lactobacillus, Enterococcus, Streptococcus wmm Pediococcus. B HEKOTOpBIX BapHaHTax
pean3anuy TaHHOTO M300peTeHNsT KOMITO3UIMS TUApoIu3aTa Oenka (Hanpumep, coneprariast
NEeNTUABIl, OJWTONENTHABl W/WIM CBOOOAHBIE AMUHOKHCIOTBI) TMOJyuYe€Ha W3 Oenka
MOJIOYHOKHUCIION OakTepuu, TakOH Kak, HO HE OTpaHWYMBasACh UMH, Oaktepun Lactococcus,
Lactobacillus, Enterococcus, Streptococcus wmm Pediococcus. B HEKOTOPBIX BapHaHTax
peanu3anuy JAaHHOTO M300peTeHHs] MOJIOYHOKHCHas Oakrtepusi mpencrasisier coboit GRAS-
OaxTepuro.

[133] B HEeKOTOpBIX BapHaHTax peau3aliy JaHHOTO M300pETeHHs, 10 MEHbIIeH Mepe, 4acThb
WJIH BEeChb OEJIOK, U3 KOTOPOro MOJy4ar0T FHApoNn3aT Oenka (Hanpumep, 6e0K OJHOKIETOYHBIX
OpPraHU3MOB, JIM3AT KJIETOK, M30JSIT Oejika W/HJIM SKCTPAKT OejKa) MOoJydarT U3 rpuOKOBOTrO
MUKpooOpraHusMa popa Fusarium wnu Rhizopus, Takoro Kak, HO He OTPaHUYHMBASCH STHUM,
Fusarium venenatum, Rhizopus oligosporus vm Rhizopus oryzae. B HEKOTOpPBIX BapHaHTaxX
pean3ay JTaHHOTO H300peTeHHsT KOMITO3ULMS TUApoIu3aTa Oenka (Hanpumep, copepraiiast
MIENTH/IbI, OJIUTOMENTUABI /Wi CBOOOAHBIE AMUHOKHUCIIOTHI) MOy4YeHa u3 Oejka rpuOKoBOro
MUKpoopraHusMa Fusarium wnu Rhizopus, Takoro Kak, HO He OTPaHHYUBASICh 3TUM, Fusarium
venenatum, Rhizopus oligosporus wnu Rhizopus oryzae.

[134] B HekOoTOpBIX BapHaHTaxX peau3alii JaHHOTO H300pETeHHs] THUAPONU3AThI OEJKOB,
ONMCAHHBIE B JAHHOM JIOKYMEHTE, BKJIIOYAIOT MENTHIbI, KOTOPBIE COAEPIKAT MM COCTOSIT U3
NENTHAOB, HMEIOIUX AHANa30H pa3MepPOB, MPH KOTOPOM OHH OOBIYHO HE BBI3BIBAIOT aJUIEPTHUH,
Hanpumep, He BBI3bIBAIOT AJJIEPTHH Y YeJIOBEKA. B HEKOTOPBIX BapHaHTaX peaTu3alliy JAaHHOTO
M300peTeHNs] TUAPONN3aThl OENKOB, KOTOPbIE BKJIOYAIOTCS B IHUINEBBIE KOMITO3UIMHU, KaK
OINMCAHO B JJAHHOM JTOKYMEHTE, BKJFOUAIOT MENTUAbI U CBOOOJHBIE aMUHOKHCIIOTHI, TIPH 3TOM
NEeNTHUABl UMEIT JUaNa3oH pasMepoB, NMPU KOTOPOM MENTHAbI OOBIYHO HE BBI3BIBAIOT

ajieprui. B HEKOTOPBIX BapUaHTaX peau3alliy JAaHHOTO M300peTeH s MENTH IbI, KOTOPbIE HE
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BBI3BIBAIOT AJUIEPTUIO, UMEIOT pasMep B auana3oHe oT okojo 800 mo okoso 1500 [a, cpennee
MOJIEKYJIIPHO-MaccoBoe pacnpeaenenue. Hanpumep, nentuabl, Noay4deHHbIE TyTEM THIPOIN3a
Oenka, Kak OMHCAHO B JAHHOM JOKYMEHTE, MOTYT UMETb CPEIHIOI MOJIEKYJIIPHYIO Maccy
MmeHee okono 1500, 1400, 1300, 1200, 1100, 1000, 900 nnu 800 [a.

[135] B HekoTOpbIX BapuaHTAaX pealu3alid MaHHOTO HW300pPETEeHUs COJNU YAAJSIIOT U3
T'HAPOJIN3aTOB ONKOB (HampuMep, KOraa Il THAPOJIN3a UCTIONB3YIOT KUCIIbIE MU IETOYHbIE
COJIM) Tepe BKJIIOYEHHEM THUAPOJIM3aTa B MHUILIEBYI) KOMIIO3ULIUIO, KaK OMUCAHO B JaHHOM
nokymenre. Hampumep, rupposuszar Oenka MoxeT ObITh ouuineH (uibTpauued (Hanpumep,

yInbTpaduIbTpaueil) Wiin AUATHU30M IS YAAJISHUS COJIeH W/WIN APYTHX MPUMECEH.

Muxkpoopzanuzmst

[136] BenkoBeiii MaTepuan (O€nIKOBBII MPOAYKT), UCMIOIB3YEMbIH B CITOCOOaX M BKIIFOUEHHBIH B
KOMITO3HMLIMH, OMNKHCAHHbIE B MJaHHOM JOKYMEHTe, TMOJy4aloT M3 OJHOro wiu OoJjee
MHKpPOOPraHU3MOB. MHUKpPOOHBIE OpPraHU3Mbl, U3 KOTOPBIX MOJYYalOT OENOK OJHOKJIETOYHBIX
OpPTaHM3MOB, JIM3AT KJIETOK, W30JIAT OejKa, THapojin3ar Oejika, cBOOOIHBIE aMHHOKUCIIOTHI,
NEeNTUABl, OJUIONENTHAbl WIM WX KOMOWHALMH, MOIyT OBITh (OTOABTOTPOPHBIMH,
reTepoTpOoQHBIMH, METAaHOTPO(PHBIMH, METUIOTPOPHBIMY, KapOOKCHAOTPOPHBIMU  WJIH
XeMOaBTOTPOQHBIMH ~OpraHM3MaMU. B HEKOTOpPBIX BapUAHTAX peaIU3aALUH JAHHOTO
n300peTeHns1 MUKpOOHBIE OPraHU3Mbl BKJIFOUAIOT BOXOPOIAHbIE MUKPOOPTraHu3Mbl. MUKpOOHBIE
OpraHu3Mbl MOTYT OBITH JUKOTO THUIMA HJIM MOTYT ObITh F€HETHYECKH MOAU(UIIMPOBAHHBIMU
(nanpumep, peKOMOMHAHTHBIMH) HJIH UX KOMOMHALMEH.

[137] MukpobHast Ouomacca MoxeT ObITb coOpaHa M3 KyJbTYpbl OJHOTO MK OoJee
MOAXOSIIIMX MHUKPOOPTaHU3MOB, Hanpumep, B (epmeHtepe wuiau Ouopeakrope. buomacca
MOKET OBITb COOpaHa ¢ UCIHOJb30BAaHUEM JIFOOOr0 TOOXOASIIEro crocoda, Hampumep,
LHEeHTPpUPYTUPOBaHUS, IJIsI OTAEJCHHUS] KJIETOYHOH MAacChl OT KyJIbTYPaJbHOH MUTATEIbHON
cpenbl. B HeKOTOpBIX BapWaHTaxX peau3alliu JAHHOTO M300peTeHus: COOpaHHYK Ouomaccy
MOKHO HCIIOJIb30BaTh ISl TMOJIYYEHHs] KOMIIO3UIMU ruaposusara Oenka. B HEKOTOpPbIX
BapHUAHTAX pealn3alli JaHHOro HM300peTeHHns cOOpaHHyH0 OHMOMAacCy CyluaT pacIbUIEHHEM
WK MO MITM3UPYIOT AJIs TIONYYeHHUsT CyXOil OMOMAcChl, KOTOPYIO 3aT€M MOKHO HCIIOJIb30BAThH
B Ka4yeCTBEe MHIPEIUEHTA JJisi TPOU3BOACTBA MUIIEBOW KOMIIO3ULIMHU, KaK OMUCAHO B JAaHHOM
IOKYMEHTE, WJIH JAJisl TIONy4YeHHs KOMITIO3ULMK THApoJ3aTa Oenka. B HEKOTOpBIX BapHaHTax
peanu3anuy TaHHOTO HM300peTeHus1 OeNKOBBbIA NPONYKT (Hanpumep, OENOK OTHOKJIETOYHBIX
OpPTraHM3MOB, JIU3aT KJIETOK, SKCTPAKT Oelika, SKCTPAKT, COAEp KAl OOk, M30JsT Oenka,
ruapoan3at Oenka, CBOOOJAHBIE AMHUHOKUCIOTBHI, MENTHAbL, OJIUTONENTHABl WJIH HX

KOMOWMHALINK) TIOYYar0T U3 COOpaHHOM Onomacca.
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[138] B HEKOTOpBIX BapHaHTAX peaU3alUH JAaHHOTO M300PETeHHs] MUKPOOPTAHU3MBI HITH UX

OenkoBble TMPOAYKTHI BKIKOYAOT ImTaMmbl pona Cupriavidus, wnm Ralstonia WJIH

>
Hydrogenobacter. B HEKOTOpBIX BapuaHTaXx peaNu3allMd JAaHHOTO  HM300peTeHus
MHUKPOOPTraHu3Mbl BKIO4aOT BUnbl Cupriavidus necator wim Cupriavidus metallidurans. B
HEKOTOPBIX BAPHAHTAX pEAJTM3aLUM JAHHOTO M300pETeHHMs MHMKPOOPTaHM3MbI BKIIFOUAOT
wtammbl Buna Cupriavidus necator DSM 531 umu DSM 541, B HekOoTOpbIX BapuaHTax
peanuzalMu  JAHHOTO HW300peTeHus MHUKPOOpraHu3Mbl BKmouaroT Bux  Cupriavidus
metallidurans. B HEKOTOPBIX BapHAHTAX PeATH3ALMU JAHHOTO U300PETeHUs MUKPOOPTAHU3MbI
BKJIIOUArOT tamm Buna Cupriavidus metallidurans DSM 2839.

[139] B HeKOTOpBIX BapuaHTaX peau3aliy JaHHOTO HU300pETeHHs] MUKPOOPTAHU3MBI MITH UX
OeNnKOBBI MPOAYKT BKJIIOYAKOT INTAaMMbI pona Xanthobacter. B HEKOTOpPBIX BapHaHTaX
peanm3alMu JAHHOTO H300pETeHHsT MHUKPOOPTaHM3MBl BKIOYAOT BHUI Xanthobacter
autotrophicus. B HEKOTOPBIX BapUaHTaX peajiM3alMy JAaHHOTO N300PETEHUS] MUKPOOPTAHNU3MBI
BKJTIOYAIOT IITaMM Buna Xanthobacter autotrophicus DSM 432.

[140] B HekoTOpBIX BapHaHTaX peaU3aLUU JaHHOTO M300pPETeHUsT MUKPOOPTaHU3MBI MM HX
OeNKOBBIN MPOMYKT BKIIIOUYAIOT MHUKpoopranmsmsel Rhodococcus nim Gordonia. B HEKOTOPBIX
BapHaHTaX pealn3aluy JAaHHOTO H300pEeTeHHsT MUKPOOPTaHI3MbI BKIIFOUAIOT BUn Rhodococcus
opacus. B HEKOTOPBIX BapUaHTaX peaju3allyd AaHHOTO H300pPETEeHUs MUKPOOPTaHM3MBbI
BKJIFOUAIOT Rhodococcus opacus (DSM 43205) uma Rhodococcus sp. (DSM 3346). B
HEKOTOpBIX BAapUAHTAX peaju3alUd MaHHOTO M300pETeHUs MHUKPOOPTaHU3Mbl BKIIHOYAIOT
Rhodococcus  opacus,  Hydrogenovibrio — marinus,  Rhodopseudomonas  capsulata;
Hydrogenobacter thermophilus; wnu Rhodobacter sphaeroides. B HekoTOpbIX BapuaHTax
peanu3alu JaHHOTO M300pPETeHHsT MHUKPOOPTaHM3MBbI BKJIHOYAIOT IITAMM M3 CEMEHCTBa
burkholderiaceae.

[141] B HekOTOpBIX BapHaHTAX peAU3ALUHU JTAHHOTO W300pPETEHUs MUKPOOPTAaHU3MbI HIJIH KX
OEJTKOBBIN MPOMYKT BKJIIOYAIOT MOJOYHOKHCIBIE OAKTEPHUH, TAKHE KaK, HO HE OrPaHMYMBAsICh
umu, Oakrepun Lactococcus, Lactobacillus, Enterococcus, Streptococcus wnu Pediococcus. B
HEKOTOPBIX BapHUaHTaX peaIH3allMd JaHHOTO H300pETeHHsT MOJIOUHOKHCTAst OakTepus
npexncrasisier coboit GRAS-0akrepuro.

[142] B HekoTOpBIX BapHaHTaX peaU3alUd JaHHOTO W300pETeHUs] MUKPOOPTaHU3MbI MIIH HUX
OeNKOBBIN MPOMYKT BKJIIOUYAIOT TPUOKOBbIE MUKPOOPTAaHU3MBI [usarium vma Rhizopus, Takue
KaK, HO HE€ OTpaHWYMBAsCH WUMH, Fusarium venenatum, Rhizopus oligosporusumm Rhizopus
oryzae. B HEKOTOPbIX BapHaHTax peajH3aldd JaHHOTO H300peTeHusi TPUOKOBBI
MHUKpOOpraHusM npencrasisier codoit GRAS-mukpooprannsm.

[143] B HekoTOpBRIX BapuaHTaX peaju3alUyl JaHHOTO  HW300peTeHHs KOHCOPLHMYM
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MHUKPOOpPTraHU3MOB (m.e. nBa win Oolee MHUKPOOPTaHU3MOB, BBIPAIIEHHBIX BMECTE)
UCTIONB3YIOT B Ka4deCTBE HCTOYHMKA OEJNKOBOrO MPOAYKTAa B CHoco0aXx M KOMIO3HMLMSX,
ONHCAHHBIX B JJAHHOM JOKyMeHTe. KoHcopimyM MOeT BKJIIOYaThb OAMH WK Oonee JFOOBIX
BUJIOB WJIM LITAMMOB MHMKPOOPTaHU3MOB, OMHCAHHBIX B JAHHOM AOKYMEHTE, WU OAUH WU
Oosee MUKPOOPraHM3MOB, OOJIQNAIOIINX OIHUM WM Oojee MpU3HAKaMH MHKPOOPTaHHW3MOB,
ONMCAaHHBIX B JAHHOM JOKyYMeHTe. B HEKOTOpBIX BapHaHTax peaJu3aluu JaHHOIO
U300peTeHNs] KOHCOPLUYM BKJIFOYAeT JABAa WM OoJjiee JHOOBIX BHIOB HJIM  IITAMMOB
MHUKPOOPTaHU3MOB, OMHCAHHBIX B JAHHOM JIOKYMEHTE, WJIN JIBa WK 00Jiee MUKPOOPTaHH3MOB,
UMEOIIUX OJUH WM 00Jiee MPU3HAKOB MHUKPOOPTAHU3MOB, OITUCAHHBIX B TAHHOM JJOKYMEHTE.
[144] B HekoTOpBIX BapHaHTaX peaqu3alldl JaHHOTO H300pETeHHUsT MHKPOOPIraHU3M,
OIMCAHHBIN B JAHHOM JIOKYMEHTE, MOJKET HAKAIUTUBATh OEJIOK B KOJIMYECTBE 10 OKoiio 50% mo
Macce nim Oonee oT oOmIel KJIETOYHOH MacChl. B HEKOTOPBIX BapuaHTax peajn3alii JaHHOTO
n300peTeHNs] MUKPOOPTAHU3M, OIUCAHHBIA B TaHHOM JOKYMEHTE, MOXKET HaKaIUIMBATh OEJIOK
B KOJIMYECTBE 710 OKOJIo 60% 1o mMacce miu Oonee oT oOwIel Ki1eTouHOH Macchl. B HEKOTOpPBIX
BapHUAHTaX PEAM3alNUN JAHHOTO M300pETEeHHsT MUKPOOPTaHU3M MOXKET HAaKaIUIMBaTh OEJIOK B
KomdecTBe 10 okoso 70% mo macce wiu Oosee OT o0Imeli KiIeTouyHONW Macchl. B HEKOTOpbIX
BapUAHTAX PeATN3alU{ AAHHOTO M300pPETeHHs] MUKPOOPTaHU3M MOKET HAKAIUIMBAaTh OEJIOK B
KonmdecTBe 10 okoso 80% mo macce wiu Oosee oT oOuiel KIeTOYHOH Macchl. B HEKOTOpBIX
HEOTPAaHMYMBAIOIIUX BapUAHTAX peaju3alid JAaHHOIO M300peTeHHss MHMKPOOPTaHU3M,
NPOSIBISIIOIIMI 3TH NPU3HAKH, Mpeacrtasisier coboit Cupriavidus necator, nanpumep,
Cupriavidus necator DSM 531 umu DSM 541.

[145] B HekoTOpBIX BapHaHTaX peajH3ald JAHHOTO H300pETeHHsT MHKPOOPTaHU3M,
OMKCAHHBIM B JAHHOM JOKYMEHTE, MOXET eCTeCTBEHHbIM oOpasom pactu Ha H»/CO» w/um
CHHra3e W/WIM TeHepaTOPHOM Tra3e. B HEKOTOpbIX BapUaHTAX peau3alld JaHHOTO
n300peTeHust MHUKPOOPTaHU3M MOJKET €CTECTBEHHBIM obpazom HaKaIIuBaTh
nojuruapokcuankanoarsl (PHA) (nanpumep, nonurunpokcudyrupar (PHB)) no okomno 50%
1o Macce uim Oojiee OT oOmell kieTouyHol OromMacchl. B HEKOTOPBIX BapHaHTaxX pean3aliy
TAHHOTO M300pETeHHsT MHUKPOOPTaHW3M O0JaZjaeT NPUPOAHOH CIIOCOOHOCTBIO HAIPABISTH
O0JBIION MOTOK YIIEposa Yepe3 MPOMEKYTOUHOE CoequHeHne Metaboam3Ma anetni-KoA, 4aro
MOJKET TPUBOIUTH K OMOCHHTE3Y JKUPHBIX KHCIIOT, HapsAy C PSAOM APYTruUX MyTeil CHHTE3a,
Hanpumep, PHA, nanpumep, PHB, cuaTe3om u/min OHOCUHTE30M aMHHOKUCIIOT. B HEKOTOPBIX
BapHUAHTaX peajH3aluy JAaHHOTO N300pETEeHNs] MUKPOOPTaHU3M, MPOSBIISFOIINN 3TH MPHU3HAKH,
npexncrasisier coboit Cupriavidus necator, nanpumep, Cupriavidus necator DSM 531 wmm
DSM 541). B HEKOTOpBIX BapHaHTaxX peasu3aliy JaHHOTO M300pETEeHUs] MUKPOOPTaHU3M He

npoxnyuupyet u/unu He Hakarmsaer PHA (nanpumep, PHB).
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[146] B HekOTOpBIX HEOTPAaHMYMBAIOIIMNX BAPHAHTAX peaNU3alUl JAaHHOTO H300pEeTEeHHs
MHUKPOOPTaHU3MBbI WJIM UX OENKOBBIA NpoAyKT BKitouaroT Corynebacterium autotrophicum. B
HEKOTOPBIX  HEOTPAaHMYMBAIOIIMX  BapHaHTax  pealu3aldl  JaHHOrO  HM300peTeHus
MUKpoopranusmel Bkitodaror Corynebacterium autotrophicum w/uma  Corynebacterium
glutamicum. B HEKOTOpBIX BapUaHTaX peajH3aluy JAHHOTO H300pETeHHs MHKpPOOPTaHU3MbI
BKIIOUaoT Hydrogenovibrio marinus. B HEKOTOPBIX BapHaHTaX peajM3alUM JaHHOTO
n300peTeHus MHKPOOPTaHU3MBI BKJIFOYAIOT Rhodopseudomonas capsulata,
Rhodopseudomonas palustris vma Rhodobacter sphaeroides.

[147] B HEKOTOPBIX BapHaHTAX peAU3ALUU JTAaHHOTO W300pPETEHUs] MUKPOOPTaHU3MbI HJIM KX
OenmKoBBIE TPOAYKTHI BKIOYAIOT ONWH WM Oojee w3 cienyroumux poxnos: Cupriavidus,
Rhodococcus,  Hydrogenovibrio.,  Rhodopseudomonas,  Hydrogenobacter,  Gordonia,
Arthrobacter, Streptomycetes, Rhodobacter wwnn Xanthobacter.

[148] B HekoTOpBIX BapHaHTaX peaU3alUU JaHHOTO W300pPETEHUs] MUKPOOPTaHU3Mbl WIIH HX
OeNKOBBII TPOAYKT BKIJIIOYAIOT MHKPOOPTaHM3MBI Kijlacca Actinobacteria. B HekoTOpbIx
BapHUAHTAX PEAN3aLNU JAHHOTO N300pETEeHNs] MEKPOOPTAaHU3MbI BKIIFOUAIOT MUKPOOPTaHU3MBI
nonoTpsina  corynebacterineae  (corynebacterium, gordoniaceae, mycobacteriaceae u
nocardiaceae). B HEKOTOPBIX BapHaHTaX pPeaIu3aliy JAHHOTO U300PEeTEeHUsT MUKPOOPTaHH3MBI
BKJIIOYAIOT MUKpoopraHusM cemeiictBa Nocardiaceae. B HEKOTOpBIX BapuaHTax peau3aliu
TAHHOTO M300peTeHNsI MUKPOOPTaHNU3MbI BKJIIOUAIOT MUKPOOPTaHU3MBbI, OTHOCSIINECS K OHOM
win Oonee u3 cnenyromux knaccuduxauuit. Corynebacterium, Gordonia, Rhodococcus,
Mycobacterium wn Tsukamurella. B HeKOTOPBIX BapHaHTaX peaM3alUH JAHHOTO M300peTeHNUs
MHUKPOOPTaHU3MbI BKJIFOUAIOT MUKPOOpPraHu3Mbl pona Rhodococcus, takue xak Rhodococcus
opacus, Rhodococcus aurantiacus, Rhodococcus baikonurensis, Rhodococcus boritolerans;
Rhodococcus equi; Rhodococcus coprophilus, Rhodococcus corynebacterioides, Nocardia
corynebacterioides (cunonum: Nocardia corynebacterioides), Rhodococcus erythropolis,
Rhodococcus fascians, Rhodococcus globerulus, Rhodococcus gordoniae; Rhodococcus jostii,
Rhodococcus  koreensis;  Rhodococcus  kroppenstedtii, Rhodococcus —maanshanensis;,
Rhodococcus marinonascens, Rhodococcus opacus, Rhodococcus percolatus, Rhodococcus
phenolicus;, Rhodococcus polyvorum;, Rhodococcus pyridinivorans, Rhodococcus rhodochrous,
Rhodococcus  rhodnii, (cunonum: Nocardia rhodnii), Rhodococcus ruber (cuHOHUM:
Streptothrix rubra), Rhodococcus sp. RHAIL;, Rhodococcus triatomae;, Rhodococcus
tukisamuensis, Rhodococcus wratislaviensis (cunonum: Tsukamurella wratislaviensis);,
Rhodococcus yunnanensis;, nwnu Rhodococcus zopfii. B HEKOTOpBIX BapHaHTax pealu3aliu
TaHHOTO M300peTeHNsI MUKPOOPTaHM3MbI BKIIFOUAIOT mtaMM Rhodococcus opacus DSM 43205

wii DSM 43206 B HeKkOTOpBIX BapuaHTaX peanu3aludl JaHHOTO H300peTeHHs
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MHUKPOOPTaHU3MBI BKIIFOUAIOT ITaMM Rhodococcus sp. DSM 3346.

[149] B HekoTOpBIX BapuaHTaX peaju3aliy AAHHOTO W300pPETEHHS] MUKPOOPTaHU3MBI WM UX
OeNKOBBIN MPOAYKT BKIKOYAIOT MUKPOOPTaHU3M (HANpUMEp, MUKPOOPTaHU3M JIFOOOTrO U3 pOJOB
WIA BHUIOB MHKPOOPTaHM3MOB, OINMCAHHBIX B JAHHOM JOKYMEHTE), KOTOPBIH MOXeT
ecTecTBeHHbIM OOpazoMm pactu Ha Hy/CO; w/miam cuHrase wuin TeHepaTOPHOM rase, U
KOTOPBIH MOKET €CTECTBEHHbIM O0pa3OM HAKaIUIMBAaTh JIMIIUABI, MO MEHbLIEH Mepe, OKOJO
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% mo mMacce wiau Ooyiee OT OOINEH KJIETOUHOM
Onomacchl. B HEKOTOPBIX BapUaHTAaX peaTU3alM JaHHOTO H300pETeHHs MHKPOOPTaHU3MbI
BKJIFOYAIOT MHKPOOPTaHM3M (Hanpumep, MHUKPOOPTraHU3M JIOOOro M3 pPOAOB WU BHIOB
MHUKPOOPTAHU3MOB, OITMCAHHBIX B JAaHHOM JOKYMEHTE), KOTOPBIH HMEEeT MPHPOIHYIO
CIOCOOHOCTh HANPABJISITh OONBLION MOTOK YIJIEpona Mo MyTH OMOCHHTE3a KUPHBIX KUCIOT. B
HEKOTOPBIX BAPHAHTAX pPEATU3ALUN JAHHOTO HM300pETeHHsT MHUKPOOPTaHH3M, MPOSBISFOLIHUI
5TU TPU3HAKH, TpenacTaBisieT coboit Rhodococcus opacus (nanpumep, Rhodococcus opacus
DSM 43205, umm DSM 43206, unu DSM 44193) uma Cupriavidus necator (nanpumep,
Cupriavidus necator DSM 531 unu DSM 541).

[150] B HEKOTOpBIX BapuUaHTaX peaM3aliy JAHHOTO HU300pPETeHHs] MUKPOOPTAHM3MBI HITH UX
OeNKOBBIN MPOAYKT BKJFOYAIOT BOJOPOAHBIE WM BOAOPOAOKHUCISIIOIINE MUKPOOPTaHU3MbI. B
HEKOTOPBIX BapHAHTAaX PeaN3aliyl JAHHOTO U300pEeTeHNs] MUKPOOPTaHU3MbI BKIIFOYAIOT OAHMH
win Oonee U3 CIEAYIOIIHUX BOJOPOMOKHCISIOIINX MUKPOOPTaHU3MOB: Aquifex pyrophilus,
Aquifex aeolicus wnu npyrue Bunbl Aquifex sp.; Cupriavidus necator wm Cupriavidus
metallidurans v npyrue sunsl Cupriavidus sp.; Corynebacterium autotrophicum wnm npyrue
sBunbl Corynebacterium sp.; Gordonia desulfuricans, Gordonia polyisoprenivorans, Gordonia
rubripertincta, Gordonia hydrophobica, Gordonia westfalica, wviu npyrue Bunsl Gordonia sp.;
Nocardia autotrophica, Nocardia opaca, wma nppyrue Buabl Nocardia sp., myprypHbIe
HecepHble (POTOCHHTE3UPYIOIHEe OaKTEpHHU, BKIIIOYAs, HO He OrpaHuuuBasich uMu, Rhodobacter
sphaeroides, Rhodopseudomonas palustris, Rhodopseudomonas capsulata, Rhodopseudomonas
viridis, Rhodopseudomonas sulfoviridis, Rhodopseudomonas blastica, Rhodopseudomonas
spheroides, Rhodopseudomonas acidophila, wmn npyrue Buabl Rhodopseudomonas  sp.;
Rhodobacter sp., Rhodospirillum rubrum, win npyrue Bunsl Rhodospirillum sp.; Rhodococcus
opacus wma npyrue Bunel Rhodococcus sp.; Rhizobium japonicum wnu npyrue BUIBI
Rhizobium sp., Thiocapsa roseopersicina unn apyrue Bunbel [hiocapsa sp., Pseudomonas
facilis, Pseudomonas flava, Pseudomonas putida, Pseudomonas hydrogenovora, Pseudomonas
hydrogenothermophila, Pseudomonas palleronii, Pseudomonas pseudoflava, Pseudomonas
saccharophila, Pseudomonas thermophile, wnmu npyrue Bunel Pseudomonas sp.;

Hydrogenomonas pantotropha, Hydrogenomonas eutropha, Hydrogenomonas facilis, wnu
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npyrue Bupbl Hydrogenomonas sp., Hydrogenobacter thermophiles, Hydrogenobacter
halophilus, Hydrogenobacter hydrogenophilus, nma npyrue Bunel Hydrogenobacter sp.,
Hydrogenophilus islandicus wnn npyrue sunel Hydrogenophilus sp., Hydrogenovibrio marinus
wii apyrue Bunel Hydrogenovibrio sp., Hydrogenothermus marinus WA ApyrHe BHIbI
Hydrogenothermus sp., Helicobacter pylori win npyrue sunsl Helicobacter sp.; Xanthobacter
autotrophicus, Xanthobacter flavus, wnn npyrue Bunsl Xanthobacter sp., Hydrogenophaga
flava, Hydrogenophaga palleronii, Hydrogenophaga pseudoflava, wnu npyrue Buabl
Hydrogenophaga sp., Bradyrhizobium japonicum wnm npyrue Bunel Bradyrhizobium sp.;
Ralstonia eutropha wnu npyrue Bunel Ralstonia sp., Alcaligenes eutrophus, Alcaligenes facilis,
Alcaligenes hydrogenophilus, Alcaligenes latus, Alcaligenes paradoxus, Alcaligenes ruhlandii
win npyrue Buasl Alcaligenes sp., Amycolata sp.; Aquaspirillum autotrophicum wnu npyrue
Bunbl Aquaspirillum sp.; mramm Arthrobacter 11/X, Arthrobacter methylotrophus wmm npyrue
Bunsl Arthrobacter sp.; Azospirillum lipoferum wnm npyrue sunel Azospirillum sp.; Variovorax
paradoxus vnm npyrue Buabl Variovorax sp.; Acidovorax facilis wnn npyrue Bunsl Acidovorax
sp.; Bacillus schlegelii, Bacillus tusciae, wnm npyrue Bunbsl Bacillus sp.; Calderobacterium
hydrogenophilum vnmm npyrue sunnl Calderobacterium sp., Derxia gummosa Wiy IpyrAe BUIBI
Derxia sp.; Flavobacterium autothermophilum wma npyrue Bunsl Flavobacterium sp.;
Microcyclus aquaticus wnu npyrue Bunel Microcyclus sp., Mycobacterium gordoniae wnu
npyrue Buabl Mycobacterium sp.; Paracoccus denitrificans nnu npyrue Bunsl Paracoccus sp.
Persephonella marina, Persephonella guaymasensis wnn npyrue Bunel Persephonella sp.,
Renobacter vacuolatum v npyrue Bunsl Renobacter sp.; Seliberia carboxydohydrogena nnn
npyrue Bunel Seliberia sp., Streptomycetes coelicoflavus, Streptomycetes griseus,
Streptomycetes xanthochromogenes, Streptomycetes thermocarboxydus W npyrue BUAbI
Streptomycetes sp.; Thermocrinis ruber wnu npyrue Buabl 1hermocrinis sp., Wautersia sp.;
[UaHOOAKTepHUH, BKJIFOYAs, HO He OrpaHu4uBasich umu, Anabaena oscillarioides, Anabaena
spiroides, Anabaena cylindrica wim npyrue Bunbl Anabaena sp. w Arthrospira platensis,
Arthrospira maxima, wna npyrue Buabl Arthrospira sp.;, 3eneHble BOIOPOCIH, BKIIOYas, HO He
OrpaHUYMBAsACH UMM, Scenedesmus obliquus wnu papyrue Bunel Scenedesmus — sp.,
Chlamydomonas reinhardii vim npyrue sunel Chlamydomonas sp., Ankistrodesmus sp. n
Rhaphidium polymorphium wnu npyrue sunbl Rhaphidium sp. B HeKOTOpHIX BapHaHTax
peanu3anuyu JaHHOTO H300peTeHHss KOHCOPLUYM MHKPOOPTaHM3MOB, KOTOPBIA BKJIFOYAET
BOJOPOAHBIA MHKPOOPTaHHM3M, TaKOH Kak J000H W3 BBIIIEYKA3aHHBIX BOAOPOIHBIX
MHUKPOOPTaHU3MOB, HCIOJB3YETCsl JJISi MPOU3BOACTBA OENKOBOrO MPOAYKTA, KaK ONHCAHO B
TAaHHOM JJOKYMEHTE.

[151] B HEKOTOpBIX BapuaHTaX peaju3alyy JaHHOTO M300pPETeHHs] MUKPOOPTAHU3MBI MU UX
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OeNnKOBBI TPOAYKT BKIIOYAIOT OAMH WM Oojee w3 cienyowmux poxpos: Cupriavidus;
Xanthobacter;, Dietzia, Gordonia, Mycobacterium; Nocardia, Pseudonocardia, Arthrobacter;
Alcanivorax;, Rhodococcus; Streptomyces;, Rhodopseudomonas;, Rhodobacter; n Acinetobacter,
WIK KOHCOPLMYM MHMKPOOPTaHH3MOB, KOTOPBIH COAEP:KUT OAMH MM OoJjiee M3 3THX POAOB
MHUKPOOPTaHU3MOB.

[152] B HexoTOpBIX BapuaHTaxX peaju3aliy JAHHOTO W300PETeHUs] MUKPOOPTAaHM3MbI MIIH HUX
OeNKOBBII TPOAYKT BKJIOYAIOT OAWH WM Oojiee U3 CJAEOYIOINMX IITaMMOB. Arthrobacter
methylotrophus DSM 14008; Rhodococcus opacus DSM 44304; Rhodococcus opacus DSM
44311, Xanthobacter autotrophicus DSM 431, Rhodococcus opacus DSM 44236;
Rhodococcus ruber DSM 43338; Rhodococcus opacus DSM 44315; Cupriavidus metallidurans
DSM 2839; Cupriavidus necator DSM 531; Cupriavidus necator DSM 541; Rhodococcus
aetherivorans DSM 44752; Gordonia desulfuricans DSM 44462; Gordonia polyisoprenivorans
DSM 44266; Gordonia polyisoprenivorans DSM 44439; Gordonia rubripertincta DSM 46039,
Rhodococcus  percolatus DSM  44240; Rhodococcus opacus DSM  43206; Gordonia
hydrophobica DSM 44015; Rhodococcus zopfii DSM 44189, Gordonia westfalica DSM 44215,
Xanthobacter autotrophicus DSM 1618; Xanthobacter autotrophicus DSM 2267; Xanthobacter
autotrophicus DSM 3874; Streptomycetes coelicoflavus DSM 41471, Streptomycetes griseus
DSM 40236, Streptomycetes sp. DSM 40434; Streptomycetes xanthochromogenes DSM 40111,
Streptomycetes thermocarboxydus DSM 44293; Rhodobacter sphaeroides DSM 158. B
HEKOTOPBIX BapHaHTax peaju3aliyl JaHHOTO H300peTeHHs MHKPOOPTraHM3Mbl WM HX
OeJKOBBIN MPOAYKT BKJIIOYAIOT KOHCOPLIMYM MUKPOOPTaHU3MOB, KOTOPBIN CONEPIKHUT OJUH WIIN
Oonee U3 3TUX MITAMMOB MUKPOOPTaHU3MOB, HJIM OJUH UK Oonee U3 JT0OBIX POAOB HIIM BUAOB
MUKPOOPTaHU3MOB, OIMCAHHBIX B JAHHOM JOKYMEHTE.

[153] OxapakTepu3oBaH psii  pa3MYHBIX ~MHKPOOPTAHM3MOB, CIOCOOHBIX PAacTH Ha
MOHOOKCHZIE€ YIJIEPOa B Ka4yeCTBE JIOHOpPA 3JIEKTPOHOB W/WIJIM HCTOYHHMKA yriepoma (m.e.,
KapOOKCHIOTPOPHBIE MHUKPOOPTaHU3MBbI). B  HEKOTOpPBIX chy4asx KapOokcumoTpodHbie
MHUKPOOPTaHU3MBI TaK)K€ MOTYT HCIONb30BaTh Hz B KauecTBe IOHOpA 3JIEKTPOHOB H/HIIH
pactyt mMukcorpodHo. B psme cinydaeB kapOOKCHAOTPOHBIE MHKPOOPTAHU3MBI SIBIISFOTCS
¢dakynpraTBHBIMH XeMonuToaBToTpodamu [Biology of the Prokaryotes, mon pemakumeii J
Lengeler, G. Drews, H. Schlegel, John Wiley & Sons, ony6mukoannast 10 wromnss 2009 r.,
KOTOpasi BKJIIOYEHA B HAaHHBIM JOKYMEHT B IIOJHOM OOBEME IOCPENCTBOM ccbuiku|. B
HEKOTOPBIX BapHaHTaxX pealu3aludl JaHHOTO H300PETEeHHs] MHUKPOOPTaHU3Mbl WM UX
OENnKOBBI MPOAYKT BKIIIOYAIOT OAMH WM Oojiee M3 CIEeNyoIuX KapOOKCHAOTPOPHBIX
MHUKpOOpraHu3MoB: Acinetobacter sp.; Alcaligenes carboxydus nm npyrue Bunsl Alcaligenes

sp., Arthrobacter sp., Azomonas sp., Azotobacter sp.; Bacillus schlegelii nvnu npyrue Bumbl
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Bacillus sp.; Hydrogenophaga pseudoflava wnn npyrue Bupsl Hydrogenophaga sp.;
Pseudomonas  carboxydohydrogena,  Pseudomonas  carboxydovorans,  Pseudomonas
compransoris, Pseudomonas gazotropha, Pseudomonas thermocarboxydovorans unn npyrue
Bunbl Pseudomonas sp., Rhizobium japonicum wmu ppyrue Bupbl Rhizobium sp.; u
Streptomyces G26, Streptomyces thermoautotrophicus wia npyrue Bunsl Streptomyces sp. B
HEKOTOPbIX BAapUAaHTaX peajH3alud JAHHOTO H300pEeTeHHss MHMKPOOPTraHM3Mbl MM HX
OENKOBBI MPOAYKT BKJIIOYAIOT KOHCOPLMYM MHKPOOPTAHU3MOB, KOTOPBIH CONEPIKUT
KapOOKCHIOTPO(HBIE MHKPOOPTaHU3MBI, TAKME KaK OAMH WM 0ojiee M3 YKA3aHHBIX BBIIIE
KapOOKCHIOTPOMHBIX MHUKPOOPTaHU3MOB. B HEKOTOPBIX BapUaHTaX peaH3alUud TaHHOTO
u300peTeHNs]  UCHOJNB3YyeTCsl  KapOOKCUAOTPO(HBIA ~ MHUKPOOPraHU3M,  CIOCOOHBIA K
XeMOJIHUTOaBTOTpOoGUH. B HEKOTOpBIX BapHaHTaxX peajJH3alMd JaHHOTO H300peTeHUs
UCTIONIB3YETCsT  KapOOKCUAOTPO(HBIM MUKPOOPTaHU3M, CIOCOOHBI HCHOIB30BaTh H>2 B
Ka4yeCTBe IOHOPA 3JICKTPOHOB MPH JAbIXaHUU W/WJTH OMOCHUHTESE.

[154] B HekOTOPBIX BapHaHTaX peaNU3aLUU JaHHOTO W300pPETeHUsT MUKPOOPTaHU3MbI MM HX
OENKOBBI TPOAYKT BKJIIOYAIOT OONMIraTHble W/WiHM (paKkyIbTaTHBHBIE XEMOABTOTPO(QHBIE
MHUKPOOPTAHU3MBI, TaKH€ Kak OJUH WM Oojiee W3 CIEAYIOIIUX MHKPOOPTaHU3MOB!
Acetoanaerobium sp., Acetobacterium sp.; Acetogenium sp.; Achromobacter sp.;, Acidianus sp.,
Acinetobacter sp.; Actinomadura sp., Aeromonas sp., Alcaligenes sp.; Alcaligenes sp.,
Aquaspirillum sp., Arcobacter sp., Aureobacterium sp.; Bacillus sp., Beggiatoa sp.,
Butyribacterium sp., Carboxydothermus sp., Clostridium sp., Comamonas sp.; Cupriavidus sp.;
Dehalobacter sp.; Dehalococcoide sp., Dehalospirillum sp., Desulfobacterium sp.;
Desulfomonile sp.; Desulfotomaculum sp.,; Desulfovibrio sp.; Desulfurosarcina sp.;
Ectothiorhodospira sp., Enterobacter sp., Fubacterium sp., Ferroplasma sp.; Halothibacillus
sp.; Hydrogenobacter sp.; Hydrogenomonas sp., Leptospirillum sp.; Metallosphaera sp.;
Methanobacterium sp.; Methanobrevibacter sp., Methanococcus sp., Methanococcoides sp.,
Methanogenium sp.; Methanolobus sp.; Methanomicrobium sp.; Methanoplanus sp.,
Methanosarcina sp.; Methanospirillum sp.; Methanothermus sp., Methanothrix sp.,
Micrococcus sp.; Nitrobacter sp., Nitrobacteraceae sp., Nitrococcus sp., Nitrosococcus sp.,
Nitrospina sp., Nitrospira sp., Nitrosolobus sp., Nitrosomonas sp., Nitrosospira sp.;
Nitrosovibrio sp.; Nitrospina sp.; Oleomonas sp., Paracoccus sp., Peptostreptococcus sp.;
Planctomycetes sp., Pseudomonas sp.; Ralstonia sp., Rhodobacter sp.; Rhodococcus sp.;
Rhodocyclus  sp.; Rhodomicrobium sp.; Rhodopseudomonas sp.; Rhodospirillum sp.;
Shewanella sp.; Siderococcus sp.; Streptomyces sp.; Sulfobacillus sp.; Sulfolobus sp.;
Thermothrix sp., Thiobacillus sp., Thiomicrospira sp., Thioploca sp., Thiosphaera sp.;

Thiothrix sp.; Thiovulum sp., OKUCIUTENN CEPBI; OKUCIUTEIN BOAOPOMA, OKHCIUTEIH JKeJe3a,
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alleTOreHbl;, 1 METAHOTEHbI, KOHCOPIIMYMBI MUKPOOPTAaHU3MOB, COZIEpIKaINe XEMOABTOTPO]HL,
X€MOABTOTPO(BI, MPOU3PACTAOINUE, 0 MEHbIIEH Mepe, B OZHOM U3 THIPOTEPMAJIbHBIX
UCTOYHUKOB, I'€OTEPMAJIbHBIX HCTOYHHMKAX, TOPSAYUX HCTOUYHUKAX, XOJOJHBIX HCTOYHUKAX,
NIOJI3€MHBIX BOJIOHOCHBIX FOPH30HTAX, COJIEHBIX 03€pax, CONSHBIX O0Pa3OBaHMAX M MOYBAX;, U
SKCTPeMOGIIIbI, BBIOPaHHbIE W3 OAHOrO WM Oojee TepMOPWIOB, TUNEPTEPMOPUIIOB,
annnodwios, rano@uioB U ncuxpodmioB. B HEKOTOPBIX BapHaHTax peaju3aldy JaHHOTO
nu300peTeHNs] MHUKPOOPTaHU3Mbl WM MX OEJKOBBI MPOAYKT BKIJIOYAIOT KOHCOPLIUYM
MHUKPOOPTaHU3MOB, KOTOPBII CONEPIKUT XEMOABTOTPO(DHBIE MUKPOOPTaHU3MbI, TAKHE KaK OUH
i OoJee U3 YKa3aHHBIX BBIIIE XEMOABTOTPO(HBIX MHKPOOPTAHH3MOB.

[155] B HekOTOpBIX BapuaHTAX PeATU3aLNU TAHHOTO M300PETeHUS] MUKPOOPTAHU3MBI U HX
OETKOBBIN MPONYKT BKJIFOYAOT SKCTPEMOQHIIBI, KOTOPBIE MOTYT BBIIEPKHBATh SKCTPEMAJIbHBIC
3HAYEHHs PA3IMYHBIX MMAPAMETPOB OKPYIKAIOIIEH Cpenbl, TAKUX KaK TeMIIepaTypa, paaranusi,
JaBJIeHHe, TPABUTALMS, BAKYYM, BBICBIXaHHE, COJICHOCTh, pH, HampsokeHHe KHCIopoaa H/HiH
HAJIMYMe XUMHYECKUX BelecTB. K TaKUM MHUKPOOpPraHHU3MaMm OTHOCATCSl THIEPTEPMOQUIIBL,
Takue Kak Pyrolobus fumarii; Tepmodunbl, Takue kak Synechococcus lividis, me3odwnel u
ncuxpoduibl, Takue Kak  Psychrobacter, w/unmm = 3KCTpeManbHO — TepMOQUIbHBIE
MeTa0oIM3aTopbl Ccephl, Takue Kak [hermoproteus sp., Pyrodictium sp., Sulfolobus sp. n
Acidianus sp., pannanyioOHHO-yCTOWYHBBIE OPraHU3MBbI, Takue kak Deinococcus radiodurans,
yCTOMUYMBBIE K [AaBJIEHUIO MHUKPOOPTaHM3MBIL, BKJIOUas Mbe30Qmibl win  Oapoduisbr,
ycToW4MBbIe K OO€3BOKMBAHMIO W AHTHAPOOMOTHUYECKHE MHUKPOOPTraHM3MbI, BKIFOYAs
kcepodunbl, Takue Kak Artemia salina; MuKpoObl W TpPHOBL,  COJNEYCTOHYMBBIE
MHUKpPOOPIraHU3MbI, BKIIO4as ranoduisl, Takue kak Halobacteriacea w Dunaliella salina,
MHUKPOOPTaHU3MBI, YCTOHUMBBIE K BbICOKOMY pH, BKIOuas ankamuduibl, Takue Kak
Natronobacterium, Bacillus firmus OF4, Spirulina spp., n aunpnodwunbl, Takue kak Cyanidium
caldarium w Ferroplasma sp.; ra30yCTOHYUBbIE MUKPOOPTAHU3MBI, HANpUMep, YCTOHUUBBIE K
yuctomy CO», Brmouas Cyanidium caldarium, W MHKpPOOPraHM3MBI, YCTOWYHBBIE K
TOKCHYECKOMY BO3JIEHCTBHIO METAJUIOB (METAJI-TOJIEpAHTHBIE), Takue Kak Ferroplasma
acidarmanus v Ralstonia sp.

[156] B HekoTOpBIX BapHaHTaX pean3aldd JaHHOTO W300pEeTeHUs] MUKPOOPTaHU3Mbl WIIH HUX
OENMKOBBI TMPOAYKT BKIIOYAKOT KJIETOUHYK JIMHHMIO, BBIOPAHHYIO U3 3YKapPUOTHYECKHX
pacTeHui, BOAOPOCIEH, LUAHOOAKTEPHUH, 3€IEeHBIX CEPHBIX OaKTepHuil, 3€JEeHBIX HECEPHBIX
OakTepuii, MypIypHBIX CEPHBIX OakTepuil, MypHnypHBIX HECEPHBIX OAKTEPUH, SKCTPEMOQHIIOB,
apoxckel, rpudoB, mporeodakTepuii, MOAU(PUIMPOBAHHBIX HA WX OCHOBE OPTraHU3MOB U
CHHTETHYECKUX OPraHM3MOB. B HEKOTOpBIX BapHaHTaX pealu3alud JAaHHOTO H300peTeHHs

UCIOJIB3YETCsl CIIUPYJINHA.
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[157] B HekOTOpBIX BapHaHTaX peaU3alUd JaHHOTO W300pEeTeHUs] MUKPOOPTaHU3Mbl MIIM KX
OENKOBBIN MPONYKT BKJIIOYAIOT 3€JI€HbIE HECEPHHUCTbIE OaKTepUH, KOTOPbIE BKIOYAIOT, HO HE
orpaHuuuBaroTcs umu, cueaytoume pona: Chloroflexus, Chloronema, Oscillochloris,
Heliothrix, Herpetosiphon, Roseiflexus n Thermomicrobium.

[158] B HekoTOpBIX BapuaHTaX peaju3alfy JAHHOTO M300pETeHUs] MUKPOOPTaHU3MbI MIIH UX
OeNKOBBIH MPOMYKT BKIIKOYAIOT 3€JIEHbIE CEPHUCTBIE OAKTEPHM, KOTOpbIE BKJIOYAIOT, HO HE
OrpaHUuMBAIOTCS MU, cienytowmue pona: Chlorobium, Clathrochloris w Prosthecochloris.
[159] B HekoTOpBIX BapuaHTaX peajn3aldd JaHHOTO W300pEeTeHUs] MUKPOOPTaHU3Mbl HJIM KX
OeNKOBBIN MPOAYKT BKIFOYAKOT MypPIypPHbIE CEPHUCThIE OAKTEPHH, KOTOPBIE BKJFOYAIOT, HO HE
OTPaHMYUBAKOTCS UMM, crieayromue poma. Allochromatium, Chromatium, Halochromatium,
Isochromatium,  Marichromatium, Rhodovulum, Thermochromatium, Thiocapsa,
Thiorhodococcus w Thiocystis.

[160] B HekoTOpBIX BapHaHTaX peaU3alUd JaHHOTO W300pETEHUs] MUKPOOPTaHU3Mbl HWIIH HUX
OeNKOBBIN MPOAYKT BKJFOYAKOT MyPIYyPHBIE HECEPHHUCTHIE OAKTEPUH, KOTOPBIE BKIOYAIOT, HO
HE OrpPaHUYMBAIOTCS WMH, cienywiouue poxa: Phaeospirillum, Rhodobaca, Rhodobacter,
Rhodomicrobium, Rhodopila, Rhodopseudomonas, Rhodothalassium, Rhodospirillum,
Rodovibrio n Roseospira.

[161] B HekoTOpBIX BapuaHTaX peajnu3ally AAHHOTO W300pPETEHHS] MUKPOOPTaHU3MBbI WM UX
OENKOBBIN MPOAYKT BKIIIOYAIOT METAHOTPO(OB 1/niau MeTunotpodos. B HekoTOpBIX BapuaHTax
peanu3aly JaHHOTO H300peTeHUs] MUKPOOPTaHM3M OTHOCUTCS K pony Methylococcus. B
HEKOTOPBIX BapHAHTAX pPEANN3ALMH JAHHOTO W300PETeHUS MUKPOOPTaHW3M IPEICTABISIET
coboit Methylococcus capsulatus. B HeKOTOPBIX BapUaHTaX peaii3alyyl JAHHOTO N300peTeHuns
MHUKPOOPTAaHU3M SIBJISIETCS] METWIOTpodoM. B HEKOTOpBIX BapHaHTaxX peaju3alliyd AaHHOTO
n300peTeHNs] MUKPOOPTaHU3M OTHOCUTCS K pony Methylobacterium. B HeKOTOpbIX BapuaHTax
peanu3aliu JaHHOTO M300pPETeHUsT MHKPOOPTaHM3Mbl BKJIOYAIOT ONWH Wi Ooyee U3
crnenyromux — BUOOB.  Methylobacterium  zatmanii; — Methylobacterium  extorquens;
Methylobacterium chloromethanicum.

[162] B HekOTOPBIX BapHaHTaX peaNU3aLUU TaHHOTO W300PETeHUsT MUKPOOPTaHU3MbI HIIH HX
OENMKOBBI TMPOAYKT MPENCTABISIIOT COOOH BOAOPOAOKUCISAIOIUE XEMOABTOTPO(DBI, W/Win
KapOOKCHIOTPOQBI, W/HIIH METUIOTPOPBI, W/ UIH METAHOTPOQBI.

[163] B HekoTOpBIX BapHaHTaX pean3aldd JaHHOTO W300pETEHUs] MUKPOOPTaHU3Mbl MIIH KX
OENMKOBBII TPOMYKT BKIIIOYAIOT MHKPOOPTAHM3MBI, KOTOPbIE MOTYT pPacTH TIeTepoTpodHO,
UCTIONB3Ys] MHOTOYTJIEPOJHBbIE OPraHUYECKHE MOJIEKYJIbl B KaueCTBE HCTOYHUKOB YIJIEPOAA,
Takue KaK, HO He OTPaHUYMBAsICh MU, caxapa, HalpuMep, HO He OTPaHUYHNBAsICh UMH, TJIFOKO3Y

u/unu GpyxTo3y. B HEKOTOPBIX BapHaHTax peaju3alyy AaHHOTO H300pEeTEeHUs] MUKPOOPTaHU3M
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crocobeH pact Ha HeoOpaOOTAaHHOM HEOUHWIIEHHOM TJIULEPHHE, WA TJIIOKO3e, W/HIU
METAHONIe, W/WIU alerare B KadecTBE EAMHCTBEHHOrO JOHOPa(OB) 3JIEKTPOHOB U
UCTOYHUKA(OB) yriepona. B HEKOTOpBIX BapWaHTaxX peaju3alydyd AaHHOTO H300peTeHus
MHUKPOOPTaHU3M CIIOCOOEH K MUKCOTPO(HOMY POCTY, HApUMep, K MUKCOTPOHOMY POCTY Ha
OpPraHUYeCKOM HCTOYHMKE YIJIepoAa M HEOPraHMYeCKOM HCTOYHUKE SHepruu (Hanpumep,
HEOPraHUYECKOM JIOHOPE HJIEKTPOHOB).

[164] B HekOTOpBIX BapHaHTAX peaU3aLUU TaHHOTO M300PETeHUsT MUKPOOPTaHU3MbI MJIH HX
OeNKOBBIN MPOAYKT BKJIIOYAIOT OAHO MM OOjiee U3. SYKAPHOTHUECKUE PACTEHUSs, BOAOPOCIH,
MaHOOAKTEpUH, 3eJieHble CEepHbIe OakTepuu, 3eJieHble HeCEepHble OaKTepPHH, MypIypHBIE
cepHbIe OaKTepuu, MypHypHbIE HECEPHBIE OaKTEPUHU, SKCTPEMO(HIIBbI, apXeu, TPOXIKHU, TPUOBI,
nporeodakTepuy, MOAU(PHUIMPOBAHHBIE HA HMX OCHOBE OPraHU3Mbl W CHHTETUYECKHE
OPTaHU3MBIL.

[165] B HekoTOpBIX BapuaHTax peajH3alud HJaHHOTO HM300pETEeHHs MHKPOOPTaHH3MBbI
BKJIFOYAIOT WJIM COCTOSIT W3 T'PAMIIOJOXKHUTEIbHBIX OakTepuil. B HEKOTOpBIX BapuaHTax
peanm3anMyu JaHHOTO HW300pPETeHHs] MUKPOOPTaHM3Mbl BKJIIOYAIOT WM COCTOSAT W3
rpaMOTPULIATENIbHBIX OaKTEPHil.

[166] B HEKOTOpBIX BapuaHTaX pean3aliy JaHHOTO U300pPETeHHs] MUKPOOPTAHH3MBI HITH UX
OENnKOBBI TMPOAYKT BKJIIOYAIOT BCTPEYAIOIIMECS] B TPUPOAE W/WIM TEHETHYECKH He
momuduuuposanHele (He spismomuecs ['MO) MUKPOOPraHM3Mbl, W/HWIM HEMAaTOTeHHbIE
MHUKPOOPTaHU3MBbl, W/WJIM BBIPALIEHHbIE B OINpPENEJEHHBbIX YCIOBUSAX OKPY’KAIOLIeH Cpenbl,
obecrieunBaeMbIx OHOIPOLIECCAMH, KOTOPBIE OTCYTCTBYIOT B IPUPOIHON OKpY KaroIuei cpene.
[167] B HexoTOpBIX BapHaHTaX peajn3aluy JAHHOTO HM300peTeHHs MUKPOOPTaHW3MbI HIIH
KOHCOPLIMYMbI MHKPOOPTaHHU3MOB BBIIEIISIIOT U3 00Pa3LOB OKPY’KAIOLIEH cpenbl U 000raImarT
JKEJATeJIbHBIMH MHUKPOOPTaHU3MaMHU C HUCIOJIB30BAHHEM CHOCOOOB, HM3BECTHBIX B OOJIACTH
MUKpPOOHMOJIOTUH, HAMpUMeEp, MyTeM BBIPAIIMBAHKUS B TNPUCYTCTBHU LEJIEBbIX JIOHOPOB
3JIEKTPOHOB, BKJIFOUAsi, HO HE OIPAaHMYUBASICh 3TUM, ofuH i 6onee u3: Hy, CO, cunras w/wm
METaH, W/WJIM aKLENTOPOB 3JIEKTPOHOB, BKJIIOYAs, HO HE OIPAaHUYHMBAsICh UMH, OJUH WK Oosee
u3: Oz, HHUTpaThl, TpexBajeHTHOe xene30, w/umn COz, WHUIM ONpeneNeHHBbIX YCIOBHH
OKpy:karommel cpensl (Hanp., Temmneparypa, pH, naBnenue, pactBopeHHbIl kuciopoxn (DO),
COJICHOCTb, HAJTMYNE PA3JIMYHBIX IPUMECEH 1 3arPsI3HSIOLINX BEIECTB U T.11.).

[168] B HekoTOpBIX BapWaHTaX peau3aldd JAaHHOTO H300pEeTeHHs MHUKPOOPTaHU3MBbI WU
KOHCOPLINYM MUKPOOPTaHHU3MOB BKJIFOYAIOT MPOOUOTHYECKHE MUKPOOPTraHU3Mbl. B HEKOTOPBIX
BAPUAHTAX peAIN3alUd JAaHHOTO M300peTeHHss MHUKPOOPTaHMU3Mbl WM KOHCOPLIUYM
MHUKPOOPTaHMU3MOB BKJIIOYAIOT «OOBIMHO paccMmarpuBaeMble Kak Oe3omacHeie» (GRAS)

MHUKPOOPTaHU3MBI, Hanpumep, OaktepuanbHble w/unu rpudkosele GRAS-mukpoopranmsmsl. B
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HEKOTOPBIX BapUAHTAX PEAN3aLUH JaHHOTO N300pEeTEeHNs] MUKPOOPTaHU3MBI MK KOHCOPLITYM
MHUKPOOPTaHU3MOB BKJIFOYAIOT JIPOXOKH, TaKHE KAk, HO HE OTrPaHWYMBASCh WMH, OJUH WU
bonee w3 cnenyroumx BunoB. Candida humilis, Candida milleri; Debaryomyces hansenii;
Kazachstania exigua (Saccharomyces exiguous), Saccharomyces cerevisiae, Saccharomyces
Sflorentinus; Torulaspora delbrueckii; Trichosporon beigelli; n/unmn BkIOYaroT rpudBl, TakKue
KaK, HO He OIPaHMYMBAsICh UMH, OJUH WK Oonee U3 CleAyrIux BUnoB: Aspergillus oryzae,
Aspergillus sojae; Fusarium venenatum A3/5, Neurospora intermedia var. oncomensis,
Rhizopus oligosporus;, Rhizopus oryzae;, Aspergillus luchuensis, v/umi BKIIOYAOT OakTepuu,
Takhe KakK, HO He OrpaHU4YMBasCb WMHU, OOUH WU Ooyiee W3 Clenyrolmux BUIOB. Bacillus
amyloliquefaciens; Bacillus subtilis, Bifidobacterium animalis (lactis), Bifidobacterium
bifidum, Bifidobacterium breve, Bifidobacterium longum; Lactobacillus acidophilus;
Lactobacillus brevis, Lactobacillus casei;, Lactobacillus delbrueckii subsp. Bulgaricus;
Lactobacillus  fermentum, Lactobacillus  helveticus, Lactobacillus  kefiranofaciens;
Lactobacillus lactis;, Lactobacillus plantarum;, Lactobacillus rhamnosus; Lactobacillus reuteri;
Lactobacillus sakei;, Lactobacillus sanfranciscensis;, Lactococcus lactis (Streptococcus lactis,
Streptococcus lactis subsp. Diacetylactis), Leuconostoc, Leuconostoc carnosum, Leuconostoc
cremoris, Leuconostoc mesenteroides, Pediococcus, Propionibacterium freudenreichii,
Arthrospira (Spirulina) platensis; Streptococcus faecalis, Streptococcus thermophilus.

[169] buomacca, coxepskammasi OeloOK, M3 KOTOPOH TMONYyYarOT OENKOBBIA MPOMYKT, MOXKET
NPOAYLUPOBATECSI KOHCOPLIMYMOM DAa3JIMYHbIX BUAOB MHKpoopraHusmos. KoHcopuuym
HeoOs3aTeIbHO MOJKET COZEPKaTh MHOTOKJIETOYHbIE OpPraHM3MbL. B HEKOTOpBIX BapHaHTax
peanu3aly JaHHOTO M300peTeHNs KOHCOPLUYM COXEPKUT OJHO MM Oosiee U3: BOJOPOAHBIN
MHUKPOOPTaHU3M; kapOokcunoTpod; METaHOTPO; METHIIOTPO; XEMOABTOTPO;
(b oToaBTOTPOd); U reTepoTpod.

[170] B HEexOTOpBIX BapHaHTaX peajr3ally JAaHHOTO M300peTeHus: OETKOBBIM MPOIYKT TAKIKe
COAEPKHUT OOUH WK OoJiee BUTAMHUHOB, MPOAYLHPYEMbIX MHKPOOPTAaHU3MAaMH, U3 KOTOPBIX
OBUT TOJTy4eH OEeNKOBBIA MPOAYKT. B HEKOTOPBIX HEOTPAHMUYMBAIOIINX BAPUAHTAX PEATH3ALMU
TaHHOTO W300peTeHus] MHKpPOOpraHm3Mbl BKmouaroT Cupriavidus necator (Hanpumep,
Cupriavidus necator DSM 531 wmu Cupriavidus necator DSM 541). B HeKkoTOpBIX
HEOTPAaHMYHMBAIOIINX BapUaHTAX pPEATH3aLU{ JAHHOTO M300PETEeHHs] BUTAMHH MPEACTaBISET
coboit BuramMuH B, BKIIIOUasi, HO He OrpaHWYMBasICh 3TuM, BuTamuH Bl, B2, w/umn B12. B
HEOTpaHWYHUBAKOIIEeM mpuMmepe ButaMuH B (nanpumep, Bl, B2 w/umm B12) wmoxer
nponyuuposatecst Cupriavidus necator (nanpumep, Cupriavidus necator DSM 531 unm

Cupriavidus necator DSM 541).
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Kyavmypor muxpoopzanusmos

[171] Inst KynbTUBHPOBAHUS MUKPOOPTAaHM3MOB MOKHO HCIOJIB30BATh JIOOBIE MOIXOASIIUE
crocoObl. MUKPOOPraHU3M MOXKHO BBIPAIIMBATDH B JIIOOBIX MOAXOISIINX YCJIOBHUSIX, B CpeIe,
NOAXOAALIEH Ul pocTa M NMPOM3BOACTBA OMOMAcChl. B HEKOTOpPBIX BapHaHTaxX peau3aluu
JIaHHOTO H300PETeHUs] MHKPOOPTaHW3M MOXKHO BBIPAIIMBATh B YCJIOBHSAX aBTOTPO(GHOIO
KYJbTUBUPOBAHUS, B YCIOBHSX reTepOTPOGHOrO KyIbTUBHPOBAHMS WIIN B YCIOBUSIX COUETAHHS
aBTOTPO(HOTO M TeTepoTPO(HOro KyJIbTHBHPOBaHUS. I erepoTpodHas KyJabTypa MOXKET
COIEpKATh MOAXOMIIINN UCTOYHHK YIJIepoaa U SHEPTHH, TAKOH Kak OJUH WM Ooyiee caxapoB
(nanpumep, rTMOKO3y, (GpykTO3y W T.A.). ABTOTpOodHAs KyJbTypa MOXKET COAEpPKaTh
xuMuueckue BeectBa Cl, Takue kak OKUCH yryiepoa, ABYOKHCh YIJIepOoAa, METaH, METaHOI,
dbopMUaT W/ UM MypaBbUHYIO KUCJIOTY W/WIH CMeCH, coaep:kamue xumudeckue semectsa Cl,
BKJIFOYAsi, HO HE OrPaHUYMBAsICh 3TUM, Pa3JIMUYHblEe KOMIIO3ULMM CUHTE3-Ta3a WU Pas3jIMyHbIe
KOMIIO3UIIMM T€HEePaTOpPHOIO TIasa, Hanpumep, TMOJNYy4YEeHHblE N3 HU3KOLEHHBIX HCTOYHUKOB
yrjepoAaa W OJHEpruu, TaKuX Kak, HO He OrpaHU4YMBAasCh OTUM, JHUTHOLEJUIIOJIO3HbIE
SHEPreTUYeCKUe KYJIbTYpPbI, TOXXHHBHBIE OCTAaTKH, Oaracca, OIWJIKH, JIECOXO3SHCTBEHHbIE
OTXOZbl WJIM IMUINEBbIE MPOAYKTHI, MyTeM razu(MKalnuy, YaCTHUYHOTO OKUCIIEHUS, MUPOJIH3a
WA TIApOBOTO pU(OPMHUHTa YKA3aHHBIX HU3KOIIEHHBIX HCTOYHHUKOB YIJIEPOa, KOTOPBIE MOTYT
OBITH UCIOJIB30BAHBI BOAOPOAHBIM MHUKPOOPTaHU3MOM MJIM MUKPOOPTAHU3MOM, OKHCIISIOIINM
BOZIOPOA, WJIK MUKPOOPTaHU3MOM, OKUCJISIIOIUM MOHOOKCHU YIJIEpOJa, B KaueCTBE UCTOUHUKA
yriepoaa 1 UCTOUHHKa sHepruu. Ilogxonsiue crocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
U TOJy4eHHst OMOMacchl AJIsi WUCIIOJIb30BAHUS B JAHHBIX CIIOCOOAX OMMCAHbI, HANpUMED, B
sasekax PCT Ne PCT/US2010/001402, PCT/US2011/034218, PCT/US2013/032362,
PCT/US2014/029916, PCT/US2017/023110, PCT/US2018/016779, u mnartente CIIA Ne
9157058, kaxplil U3 KOTOPBIX BKJIIOYEH B IAHHBIA JOKYMEHT B TMOJHOM O00BbEeMe MOCPEICTBOM
CCBUIKH. B HEKOTOpBIX BapuaHTAX peajn3alyd JAaHHOTO M300pETeHHst OPTraHU3M MOXKET OBITh
BbIpaleH nmyTeM (oTocuHTE3a B OMOpeakTope, B CUCTEME TMAPOIOHHKH, B TEIUIMLE WIH Ha
BO3/ICJIAHHOM I10JI€, UJIH MOKET OBITh COOpaH U3 OTXOAOB WJIM MPUPOAHBIX HCTOYHUKOB.

[172] )Kunkue KyapTypbl, HMCHOJB3yE€MblE MJs1 BBIPALUBAHMS KJIETOK MHKPOOPraHU3MOB,
OINMCAHHBIX B JAHHOM JTOKYMEHTE, MOTYT OBbITb IMOMELIEHBI B COCYIbl IJIsSI KYJIbTUBUPOBAHUS,
U3BECTHBIE M UCIOJNb3yeMble B JAaHHOW OONACTH TEXHUKH. B HEKOTOpPhIX BapUaHTax
pean3anuy JAHHOTO H300pEeTEeHUsT MOYKHO MCIIONIb30BAaTh KPYITHOMACIITAOHOE MPOU3BO/ICTBO B
OuopeaxTope sl MOJTYYeHHs OOJBITNX KOJHMUYECTB JKeJIaeMON MOJIEKYJIbl W/ WTH OMOMACCHI.
[173] B HEKOTOpBIX BapHUaHTaX peaJ3aliy JAHHOTO HM300pPETeHUst COCYIObl OHuopeakTopa
UCTIONB3YIOTCS [Tl YAEP KaHUs, U30JSILUN W/MITN 3aIIUThl KyJIbTypaibHOH cpeabl. K cocymam

AJis1  KYJIBTUBUPOBAHUA OTHOCATCA TEC, KOTOPbIE H3BCCTHBI CIECHHAJINCTAM B obmactu
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KPYITHOMACIITAOHOTO  KYJIbTUBHPOBAHWSI ~ MHKPOOPTaHW3MOB.  Takue  cOCynbl IS
KYJIbTUBUPOBAHMS BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS UMH, OJHO WM OoJiee U3 CIeyIOIero:
spnuTHBIE peakTopbl, OHOJOruveckre CKkpyOOepHbIe KOJOHHBI, 0apOOTaXKHbIE KOJOHHBI,
PEaKTOPBl C MEXaHUYECKHUM MEPEMELINBAHIEM, PEAKTOPbI C MEXAaHUYECKUM TepeMeINBaHIEM
HENpPEepPBhIBHOTO JEHCTBHUS, PEaKTOp C TMPOTHBOTOYHBIM CMEIIMBAHHEM, pPEAKTOPbl C
BOCXOJSILIMM IOTOKOM U PEAaKTOPhbl C PaCIIMPEHHBIM CJIOEM; AUTeCTOPbl M, B YaCTHOCTH,
CHCTEMBI JUJIsl THAPOJIHM3a, HAPUMEp TaKue, KOTOPbIE M3BECTHBI B 00JacTH OMOpeMenuarivy,
(GUIBTPBI, BKJIIOYAs, HO HE OrPAHUYUBASCH 3TUM, KamelbHble (QUIBTPBI, BpAINAIOLIUAECS
OWOJIOTHYeCKHe KOHTAKTOPHBbIE (DUIIBTPBI, BpPALIAOIINECS MUCKH, TOYBEHHbIE (DUIIBTPBI,
pEeaKkTOpbl C  TCEBAOOKMKEHHBIM CJIOeM; Ta3Nu(THbe (EepMEHTEPBl, PEaKTOpPbl C
UMMOOWJTM30BAaHHBIMU ~ KJIETKAMH, TETJEBbIE PEaKTOPbl, MeMOpaHHbIE OHOMJIEHOYHBIE
PEaKTOPBI, CMECUTENN C BO3AYIIHBIM IE€pPEeMEIINBAHUEM, (PEPMEHTEPBI CO CIOEM HOCUTES,
PEaKTOPBI UAEATBHOTO BBITECHEHHST, CTATHYECKIE CMECHTENH; PEAKTOPBI C OPOIIAEMBIM CIIOEM;
u/vi OUOPEaKTOPBI ¢ BEPTHKAIBHO BPALIAOIIIIMCSI BAJIOM.

[174] KynbTuBHpOBaHHE MUKPOOPTaHU3MOB, HANPABICHHOE Ha KOMMEPYECKOE MPOU3BOACTBO
OMOMACChI W/WJIH OPraHUYeCKOTO COCOUHEHMUS], Hanpumep, OSIKOBOTO MPOAYKTA, KaK OMUCAHO
B JTAHHOM JOKYMEHTE, B YaCTHOCTH OeJKa OJHOKJIETOYHBIX OPraHW3MOB, JIM3aTa KIJIETOK,
JKCTpaKTa KIJIETOK, OEJIOK-COIepiKallero SKCTpakTa, u3oisTra Oejika, Truapojim3ara Oenka,
CBOOOMHBIX AMHUHOKHCIIOT, TENTUIOB, OJUTONENTHIOB WM WX KOMOWHALMN, W/HIH JPYTHX
MUTATEbHBIX BEINECTB, TAKUX KaK, HO HE OrPaHUYMBASCh WMH, BUTAMUHBI (Hanpumep,
BUTaMUHbI Tpynnel B, Hanpumep, B1, B2 n/unu B12) MoxxHO npoBoauth B OMopeakTopax B
Oonpmmx macurabax (nanpumep, duopeaktope odvemom 500 1, 1000 s, 5000 n, 10000 n,
50000 1, 100000 1, 1000000 11 u Gonee).

[175] B HeKOTOpBIX BapHaHTAX peau3aluy JAHHOTO M300peTEeHUs] XeMOaBTOTPO(HBIE, W/Wiu
rerepotpodHble, W/ kapOokcuaoTpodHble, U/ U METAaHOTPOMHBIE, W/UITH METHIIOTPOQHBIE
MHUKPOOPTAHU3MBbI BBIPALIMBAIOT B JKUIKOH Cpele BHYTpH OMOpeakTopa C HCIOJIb30BAHUEM
OIHCAHHBIX B IAHHOM JIOKYMEHTE CITIOCOOOB.

[176] B HexoTOpBIX BapHaHTaX peaiv3aliy JAHHOTO U300peTeHHs] OMOpEaKTop, COAep KaIlui
MHUKPOOPTaHU3MBbI, CKOHCTPYMPOBAH M3 HEMPO3PaYHBIX MATEPHAIIOB, KOTOPbIC YAEPKHBAIOT
KyJIbTypy B TMOYTH TEMHOTE WM IIOJIHOH TEeMHOTE. BHOpeakTopbl, H3rOTOBJICHHBIE W3
HETPO3PAvYHbIX MATEPUAJIOB, TAKUX KaK CTallb W/WIM APYIHe METAJUIMYECKHUEe CIUIaBbl, W/WJH
apMUpPOBaHHBI OETOH, W/MIM CTEKJIOBOJOKHO, W/WIN pa3ju4yHble BBICOKOIIPOYHBIE
IJIACTMACChI, MOTYT ObITh paspaboraHbl s Oonbimux padounx oObeMoB. B HEKOTOpBIX
BApPUAHTAX pEAJN3aLNN JAaHHOTO M300peTeHMs UCIOJb3YIOTCS (pepMEHTEphl, M3TOTOBJIEHHBIE

U3 CTAIM WM JPYTUX METaJUIM4eCKuX CIulaBoB, oObemoMm 50000 mnutpoB u Oonee. B
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HEKOTOPBIX BapHAHTaX peATM3alUd JAaHHOTO M300pETeHHsT HCIIONB3YIOTCS OHOPEaKTOpBI
CIIOCOOHBIE BBIIEPKUBATH TOJOKUTENIHOE TaBI€HHE B CBOOOJHOM IPOCTPAHCTBE BBIIIE
arMocdepHOro. B HEKOTOpBIX BapHaHTaxX peajn3alMyd JAAHHOIO M300pETEeHHs] MCHOJB3YIOTCS
AWLEBUHbIE WIN LWIMHAPUYECKHE IUTeCTOPbl MM OHOPEAKTOPhl C BEPTUKAJIBHBIM BaJOM
ooremom 3 000 000 mutpoB u Oosee. B HEKOTOpPBIX BapHaHTaX peaTM3aLUUA JAHHOTO
n300peTeHns1 OMOpeakTop, COAep KAl MUKPOOPTaHU3M, He IMO3BOJIIET CBETY NPOHHUKATh B
4acTh, OOJBINYI0 YacTh WJIU BECh COAEPKAIIMICS B HEM OOBEM JKHUAKOCTH. B HEKOTOpBIX
HEOTPAaHMYHMBAIOIIMX BapUAHTAX pealu3alii JAHHOTO H300pETeHUsT MHKPOOPTaHH3M,
ucnonb3yembiii Ha stane pukcauun CO2, He sBisAeTCs (POTOCHMHTE3UPYIOIIUM. B HEKOTOPBIX
HEOTPAaHMYHMBAIOIIMX  BapUAHTAX  peaM3alli  JAaHHOTO  W300peTeHUss  KOHCTPYKLUS
OunopeakTopa He yAEePKUBAET KyJIbTyPy TOHKHMHU CIIOSIMU HJIM HE MMEET MPO3PAYHBIX CTEHOK,
9TOOBI CBET OBLT JOCTYIMEH AJIsl BCEX HaCTel, Kak 3TO OOBIMHO HEOOXOAUMO mpu (GoTOCHHTE3E.
B HeKOTOpBIX BapHaHTaxX pean3aliy JAHHOTO M300pETeHHsT MUKPOOPTaHU3M KYJBTHBUPYIOT
0e3 3HAYMTENBHOTO WJIM KAaKOro-IHOO BO3MEHCTBHS cBeTa. B HEKOTOPBIX TaKMX BapUaHTAX
peanm3anuu JaHHOTO m300pereHus uyucroe norpednerne COz mo-mpekHEMy NPOHCXOIUT B
OTCYTCTBHE CBETa H3-3a XEMOABTOTPOPHOro meraboim3sMa M YyCiIoBHH. B  HEKOTOpBIX
BApUAHTAX peaJM3allid JAHHOTO H300peTeHHss MnpeoOpa3oBaHME HJIEKTPHYECTBA B
HCKYCCTBEHHOE OCBeIleHHe He TpeOyercs B OHMONIOTMYECKON CHUCTeMe IJIs YJIaBIUBAHUS U
npeoOpaszoBanus CO».

[177] B HexOTOpBIX BapHaHTaxX peajlu3aliy JAHHOTO M300pEeTEeHHs] OTCYTCTBHE 3aBUCHMOCTH
OT cBeTa o0JieryaeT HemnpepbIBHbIE onepaluy no ynasiuBaHuio COz THEM M HOYBIO, KPYTJIbIH
rofi, Mpu JEOOBIX MOTOOHBIX YCIOBHUSX, 0€3 HEOOXOMUMOCTH B KaKOM-THOO HCKYCCTBEHHOM
OCBEILEHUH.

[178] B HekoTOpBIX BapuUaHTax peajH3alud JaHHOTO HM300pETeHHs MHKPOOPTaHH3MbI
BBIPAIMBAIOT U MOJAEPKUBAIOT B Cpene, coaepikalled razoo0pa3HbIii UCTOUHUK YIJIepona,
TaKOW KaK CHHTE3-ra3, reHepaTopHbIi ra3 min rasosbie cMecu Hy n CO»2, HO HEe OrpaHUYNBAsICh
UMH, B OTCYTCTBHE CBETa;, IPU 3TOM TaKO€ BbIpall[MBaHHWE H3BECTHO KaK BBIpAIBAaHUE B
XEMOABTOTPO(HBIX YCIOBHSX.

[179] B HekOoTOpBIX BapuaHTaxX peau3alldd JaHHOTO W300pPETeHUsi CHUHTa3, HampuMmep,
TIOJIYYE€HHBIN MPH ra3u(UKALNN OPraHUYECKOTO BEINECTBA, MCIONb3YEeTCsS MUKPOOPTaHH3MaMHU
i xeMoaBToTpodHOro pocra. OpraHudeckoe BEIIECTBO MOXET ObITh, HANPHUMED, W3
CEeNIbCKOX 035IICTBEHHOTO UCTOYHUKA (Hanpumep, KyKypy3HOH CoJIoMbl, Oaracca).

[180] B HekoTOphIX BapuaHTax peaju3alidl MJaHHOTO W300pPETeHHs] MPHUTOMHBIA IS
NpUMeHeHusT B mnHmeBoll mnpombiuuieHHocTH CO2 W/WaM BO3AYX, MNPOXOISALINN depe3

YCTPOMCTBO IMpPsIMOTO YJIABJIMBAHUSL BO3[yXa, YTHWIM3HUPYETCSs MUKPOOPraHU3MaMu JJIs
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XeMoaBTOTpodHOro pocra. HeorpaHnumparomme nmpuUMeEpbl MPsIMOTO YJIABIMBAHUS BO3IyXa
MokHO Haith B nyOmmkammu CIIHA Ne 2017/0106330 u Keith, D., et al. (2018) Joule
2(8):1573-1594,, xoTopble BKIIOYEHbI B AAHHBIH JTOKYMEHT B IMOJHOM OOBEMeE IOCPEACTBOM
CCbUIKM. B HEKOTOpBIX BapuaHTax peanusaluu gaHHoro usodpereHuss CO2 mocTtymaer u3
IPOMBILIEHHOTO UCTOYHHUKA M, HEOOS3aTebHO, MOKET ObITh CKOHLIEHTPHPOBAH C ITOMOIIBIO
NpOLIEAYPhl ra30pa3fieNieHus], YTO MPUBOAUT K IOJYyYEHHUIO BbICOKOM KoHUeHTpauun CO»,
MPUTOHOTO JJIsl TPUMEHEHUS! B MMUILIEBOI MPOMBIILIEHHOCTH

[181] B HekoTOpBIX BapuaHTax peaju3allid JAHHOTO M300pPETEHUs yBEIMYEHUE MPOIYCKHOM
CIIOCOOHOCTH CHUCTEMBI JOCTUTAETCSI 32 CYET BEPTHKAJIBHOIO , a HE TOJIbKO TOPU30HTAJIBHOTO,
MacIITaOUPOBAHHSA. ITO OTIINYAETCS OT (POTOTPOPHBIX MOIXOAOB, UCTIOIB3YIOIIHX BOJOPOCIIH,
IHaHOOAKTEPUU WM BbICIIHE pacTeHus st yiaasauBaHust CO2. Xots s GOTOCHHTETHYECKUX
crcTeM ObUTH TPEAJIOKEHBI PA3JINYHBIE CXEMbI BEPTHKAIBHOTO MPOU3BOACTBA, C MPAKTHUECKON
U DKOHOMHYECKOW TO4YeK 3peHHs (POTOTpOpHBIE CHUCTEMbI JOJDKHBI  PACIIUPSITHCS
TOPU30HTAIIPHO, HAMpUMep, B HErNyOOKMX mpynaax wid (HoTroOHopeakropax B Ciydae
BOZIOPOCTIEH. DTO MPUBOAUT K OONBIINM reorpapuuecKuM 3aTpaTaM i MHOXKECTBY HETaTUBHBIX
BO3/ECHCTBHI HA OKPYKAKOLIYIO CPENy.

[182] Cucrema Bomopocneli MM BBICIIMX pPACTEHUMN, BBIPAIlEHHAss C HCKYCCTBEHHBIM
OCBEIIEHUEM, CTAJIKUBAETCs ¢ MpobiemMoi Hea((PEeKTUBHOTO MCIONIb30BAHUS SHEPTUU CBETA U
Hed(pexTuBHOro nmpeoOdpa3oBaHUs HJIEKTPUUECKON SHEPrHMM B SHEPTUI0 CBeTa. B HEKOTOpBIX
BapUAHTAX peaNN3aldy JaHHOTO H300pETEeHHsl COMOCTaBMMAsi KyJIbTYypa BOAOPOCHEH WIN
BBICIIUX PACTEHUH, BBbIPALIEHHAs] NPH HCKYCCTBEHHOM OCBEINEHHH, MoTpedyer Ooblie
SJIEKTPOIHEPIHH, YeM OINMCAHHAs B JAHHOM JOKyMeHTe cucrtema ynasiuBanus CO» w/wnm
NPOM3BONCTBA OMOMACCHI, ¢ TOUKH 3peHust ynasiauBanus CO2 W/Wim NMpou3BOACTBA OHOMACCHI.
B HekoTOpbIX BapuWaHTaX peaju3aludl IaHHOTO HW300pPETeHUs] COMOCTABHMAsl KYJbTypa
BOZIOPOCJEH WM BBICHIMX pPACTEHUMN, BbIpAllleHHas IPH HCKYCCTBEHHOM OCBELIEHHH,
notpedyeT, Mo MeHbIIeH Mepe, B JAeCATh pa3 OoNblle 3JEKTPOIHEPTHH, HYeM CHCTEMa
ynasnuBanus CO» W/uau MpOU3BOACTBA OMOMACCHI, ONMCAHHAS B TAHHOM JOKYMEHTE, C TOUKH
3peHusi >Hepruw Ha enuHuly ynaesnuBanus CO» w/wim mpousBoicTBa Ouomacchl. Jls
BOZOPOCJIEH WJIM BBICUIMX PpAacTEHUl, BBIPALIEHHbIX IPU HCKYCCTBEHHOM OCBEILEHUH,
noTpeOHOCTP B OTBOXE TeIJIa MOYTH NPSMO  MPONOPLHMOHAIbHA  MOTpedisieMoi
3JIEKTPOIHEPrHU. B HEKOTOPBIX BapuaHTaxX peajH3alydyd CHOCOOOB, OMUCAHHBIX B JJAHHOM
IOKYMEHTE, TIOTPEOHOCTh B OTBOJE TEIUIa HUXKE, Y€M /ISl COMTOCTABUMON CHCTEMBI BOIOPOCIEH
WM BBICIIUX PAcCTE€HUH, ¢ TOUkH 3peHus ynaBnusaHusi CO» n/mnm npousBoacTBa OHOMACCHI,
IIPU BBIPALMBAHUN HAa HCKYCCTBEHHOM OCBEIEHHU. B HEKOTOpBIX BapUaHTax pealnu3aluu

JAHHOTO M300peTeHus: MOTPEeOHOCTh B OTBOJIE TEIUIa, IO MEHbLIEH Mepe, B AeCATb pa3 HUXKE,
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4eM I CONOCTaBUMOM CHCTEMBI BOAOPOCJIEH WM BBICIIMX PACTEHUH, C TOYKU 3PEHUs
ynasnuanuss CO2 w/wnu mpous3BoAcTBa OMOMACCHI NMPHU BBIPALIMBAHUU HA HCKYCCTBEHHOM
OCBELLEHUU.

[183] B wmmmrocTpaTMBHOM, HO HE OIPAaHUYMBAIOLIEM BApUAHTE peaIU3alMUd JaHHOTO
nu300peTeHust OMOpeakTop, COnmep Kaluii IMUTATENIbHYI0 Cpely, 3aceBal0T  KJIETKaMH-
npoayuentamu. Kak npaBuio, nepen TeM, Kak KJIETKM Ha4YHYT yABauBaTbCs, MOCIEAYET Jar-
¢aza. Ilocne nar-dassl BpeMsi YOBOCHHUS KJETOK YMEHBINAETCS, U KYyJbTypa MEPEXOOUT B
agorapudpmmdeckyro ¢asy. 3a sorapudpmuueckoil (pa3oli B KOHEUHOM HTOre ClenyeT
YBEJIMYCHHUE BPEMEHH YIIBOCHHsS, KOTOPOE, XOTS U HE NOJUKHO OBITh OTPAaHHMYEHO B TEOPUH,
CUMTAETCS PEe3yJIbTATOM JIMOO OrpaHUYEHUs MACCOMEPEHOCa, HCTOIIEHUS] IHTATEeJbHBIX
BEIIECTB, BKJIOYAasi WMCTOYHHKH a30Ta WM MUHEPAJOB, JUOO TOBBILICHUS KOHLIEHTPALUH
UHTUOMPYIOLINX XWMHYECKUX BEIIECTB, JIMOO UyBCTBA KBOPyMa MHKpOOpranusmamu. Poct
3aMeIUIIeTCs, a 3aTeM IMPEeKpallaeTcsi, Korma KyJbTypa BXOOUT B CTalMOHApHYK ¢a3y. B
HEKOTOPBIX BapPUAHTAX peaIM3allH JaHHOTO U300pETeHNs CTAlMOHAPHON (pa3e mpeamecTByer
¢asa nunelHOro pocra. [ns cOopa KJIETOYHOH Macchl KyJbTYPy B HEKOTOPBIX BapHaHTaX
pean3anuyu JaHHOTO M300peTeHust COOMpArOT BO BpeMmsi yorapupmMudeckoil (asel n/mwim BO
BpeMms1 (a3bl JMHEHHOTO POCTA W/WIIM BO BPeMsl CTALIMOHAPHOH (pa3blL.

[184] Buopeakrop mnu GpepMeHTep UCIIONB3YETCS ISl KYJIbTUBUPOBAHUS KJIETOK HA PA3JIMUHBIX
¢dazax ux (¢u3NONOrMUECKOro Lukiaa. buopeakTop ucnonb3yercss Ay KyJbTUBHPOBAHUS
KJIETOK, KOTOpBIE MOTYT IIOAJEPKUBATbCA Ha OIpeneNeHHbIX (ha3ax KpPHBOH HX pOCTa.
Hcnonb3oBaHne OMOPEaKTOPOB BBITOJHO BO MHOTMX OTHOIIEHUSIX UI KYJIBTHBHPOBAHMS B
X€MOaBTOTPO(HBIX YCIOBUSIX. B HEKOTOPBIX BapHaHTaX pean3alyd JAHHOTO H300peTeHHs
Ooratyro O€JKOM KIJIETOYHYIO MacCy, KOTOPYIO HCIOJNB3YIOT AJIsi TOJNy4YeHHst OEJKOB HIIN
TUIPOJIU3aTOB OENTKOB, BBIPAIIMBAIOT 1O BBICOKOH IUIOTHOCTH B KMIOKOW cycrneHsuu. Kak
npaBwiIo, B OwopeakTope oOJerdaercss KOHTPOJIb YCJIOBHHA pOCTa, BKJKOYAsh KOHTPOJb
PacTBOPEHHOI0 TMOKCUAA YIJIepoa, KUCIOPOAa U APYTUX Ira30B, TAKMX KaK BOAOPOI, & TAKKe
APYTUX PacTBOPEHHBIX IMUTATENbHBIX BEIIECTB, MHUKPO3JEMEHTOB, TeMmreparypsl u pH. B
HEKOTOPBIX BAPHAHTAX PeaM3alUy JTaHHOTO M300peTeHus Oorartas OeNKOM KJIETOYHAsi Macca,
KOTOpasi UCTIONB3YETCs Il MPOM3BOJICTBA AMHUHOKHCIIOT, MENTHIOB, OEJKOB, TMIPOJIN3aTOB,
SKCTPAKTOB WJIM LIEITbHOKJIETOYHBIX MPOAYKTOB, BHIPALIUBAIOT J0 BBICOKOHW IUIOTHOCTH W/HIIH
BBIPALUBAIOT C BEICOKOH MPOU3BOIUTENBHOCTBIO B JKUAKON CYCIIEH3UH B OMOpEaKTope.

[185] IluTarensHbIE Cpenbl, a TAKXKE ra3bl MOTYT ObITh 1OOABJIEHbI B OMOPEAKTOP MAPTUSIMHU,
100 MEePHOANYECKH, THOO B OTBET Ha OOHAPYKEHHOE MCTOLIEHNE WM 3alIpOrPaMMHPOBAHHOE
3aJlaHHOe 3Ha4YeHMs, JUOO HENpepblBHO B TEUEHHE I[E€PUOZA BBIPALIMBAHUSA /WK

MOJJEepPXKAHUsT KyJIbTYpbl. B HEKOTOPBIX BapuaHTaxX peajln3alld JaHHOTO H300peTeHus
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OnopeakTop NMpHU MHOKYJISILUM 3aTOJHAETCS MCXOIHOW MapTHeW NMUTATeNbHOH Cpeabl W/Win
OJHUM WM OoJiee ra3aMu B Havaje KyJbTHBHPOBAHUS, a NIOCJIE€ NHOKYJISILIUU JOTIOHUTEIbHbBIE
NUTaTENbHbIE CPeNbl W/WIN ONUH WM Ooyiee ra3oB He N00aBJsIOT. B HEKOTOpPBHIX BapHaHTax
peanu3anMM JAHHOTO H300peTeHus IOCie WHOKYJSILUU —TMEepUOIUYECKH  JOOaBJISIOT
NUTATENBHYIO Cpely WM OauH win Oosee razoB. B HEKOTOpPBIX BapuaHTaxX peanu3alyu
JTaHHOTO M300peTeHus] Mocyie MHOKYJSIIUN AO00aBIAIOT MMUTATENBbHYIO Cpeay W/IIN OAMH WIN
Oosiee ra30B B OTBET HA BBISIBJICHHOE HCTOLICHHE MHUTATENbHBIX BEINECTB W/WIK ra3a. B
HEKOTOPBIX BAPUAHTAX PEATH3ALMU JAHHOTO M300PETeHUs] MHUTATENbHYIO CPeAy W/WIU OAHMH
win OoJiee ra30B AOOABJISIFOT HEMPEPBIBHO MOCIIE HHOKYJISIUH.

[186] B HexoTOpBIX BapuaHTaX peajH3alMy JAHHOTO M300peTeHust N00aBICHHAS MUTATEIbHA
cpelia He COIeP>KUT OPraHNYECKUX COSIUHEHUH.

[187] B HekoTOpBIX BapHaHTaxX peaH3allyd JAHHOTO H300peTeHus HeOONbIIOe KOJIUYECTBO
KJIETOK MHKPOOPTaHU3MOB (/77.€. MHOKYJIST) TOOABJSIFOT K 3aJJaHHOMY OOBE€MY KYJIbTYPaJbHON
Cpembl, 3aTeM KyJbTypa WHKYOHUpyeTCs; a KIJIETOYHas Macca TNPOXOomuT Jar-asy,
SKCIIOHEHIINANIbHYIO a3y, a3y 3aMeIeHHs pocTa U CTALIMOHAPHYIO a3y pocTa.

[188] B cucTemax mepHOAMUYECKOro KyJbTUBUPOBAHUS YCIOBHS (Hanpumep, KOHLEHTPALUS
NMUTATENbHBIX BellecTs, pH U T. 1.), IpU KOTOPBIX KYJBTHBUPYETCS] MUKPOOPTaHU3M, OOBIYHO
MOCTOSIHHO M3MEHSIIOTCS B TEYEHHE BCEro NMEpUoAa pocTa. B HEKOTOPBIX HEOrpaHWYMBAIOIINX
BapHaHTaX pealn3alydyd JaHHOTO H300peTeHusi, YToObl M30ekaThb HEYCTOWYHBBIX YCIOBHIA,
NPUCYILIUX NEPUOJUUECKOMY KYJIbTHUBUPOBAHUIO, W JUIS MOBBIIEHUS OOMIEH MPOAYKTUBHOCTU
CHCTEMbI KYJbTHBUPOBAHUS, MUKPOOPIaHM3MBI, HCIOJb3YyeMble AJIsI MOJTy4YeHUsl Oenka n/win
BUTAMHUHOB W/WJIM APYTUX IHUTATEJIbHBIX BEIIECTB BHIPAIUBAIOTCS B CUCTEME HENPEPBIBHOTO
KyJIbTUBHPOBAHUS, HAa3bIBa€MOM XxemMocTtaToM. B Takux cucTeMax KyJbTypy MOXKHO
NOJICP’KUBATh B TOCTOSTHHOW OKCMOHEHIMANbHON (hase pocra, MOANHUTHIBAs €€ CBEXeH
MUTATEeNbHOM Cpelo C MOCTOSIHHOM ckopocThio [F], mpu OnHOBpeMEHHOM MOANEp:KaHUU
NOCTOSIHHOTO oO0BemMa [V] KynbTypel. B HEKOTOpPBIX BapuaHTax peaju3alid HTaHHOTO
n300peTeHNs] CHCTEMa HEMPEPBIBHOTO KYJIbTUBUPOBAHUS OOECIIEYHBAET KyJbTUBHPOBAHHE
KJIETOK B YCJIOBHSIX OKPY>KAIOLIEH CpPelbl, KOTOPbIE OCTAIOTCS MPUOIU3UTENBHO MTOCTOSTHHBIMH.
B HekoTOpbIX BapuaHTaX peaju3alid JAHHOTO H300pETEHHs KIETKH IOANEPKUBAOT B
MOCTOSIHHOW 3KCIOHEHIMAJIbHOHN (pa3e 3a CueT MCIIONBb30BAHMS CUCTEMbI XeMocTaTta. B Takom
cinydae ckopocTh pasdasienust (D) KynabTypsl paBHa CKOPOCTH POCTa MHKPOOPTaHHM3MA U
onpenensiercs: kak. D = F/V. CkopocTb pocTa MUKPOOPTaHU3Ma B HETPEPBIBHOW KYJbType
MOKHO HM3MEHHTb, WU3MEHHUB CKOPOCTb pa30aBieHUs. B HEKOTOpPHIX BapuaHTaX pean3aluu
TAaHHOTO HM300pETeHHs] CKOPOCTh POCTa MHKPOOPraHM3Ma HU3MEHSIETCS IMyTeM H3MEHEHHsI

cKopocTH pa3baByieHus. B HEKOTOPBIX HEOrPAaHMYMBAIOIIUX BapHUAHTAX pPeaU3alNH JAHHOTO
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n300peTeHNsI KJIETKU BBIPALIMBAIOT B XEMOCTATe MPH CKOPOCTH pazOasieHus okoo 0,2

-1.

[189] B HekoTOpBIX BapuaHTaX peaju3allii AAHHOTO M300pPETeHUs] WHOKYIISALUIO KYJIbTYpHI B
OMOpeakTop OCYLIECTBISIOT CHOCOOaMM, BKJIKOYAs, HO HE OrPAaHHYMBASCH UMM, IEPEHOC
KYJbTYpbl M3 CYIIECTBYIOINEH KyJabTyphl, OOWTaloImeid B ApyroM OHOpeakTope, WIH
MHKYOAIMIO0 M3 MOCEeBHOTO MaTepHaja, BBIPAIIEHHOrO B MHKyOaTope. B HeKoTOphIX BapuaHTax
pean3ay JaHHOTO H300peTeH s TIOCEBHON MaTepuall IITaMMa MOKET TPAHCIIOPTUPOBATHCS
U XPaHUTbCA B (pOopMax, BKIIKOYAs, HO HE OTPAHUYUBASICh STUM, OPOIIKOOOPA3HYIO, YKUIKYIO,
3aMOPOKEHHYI0 WU CYOJIMMHUPOBAHHYIO (GopMy, a Takxke JHOOYI APYTyH MOIXOISIIYIO
¢dbopMy, KOTOpasi MOXKET OBITh JIETKO PACMO3HAHA CIIELUAIMCTOM B IAaHHOW 00IacTH TeXHUKH. B
HEKOTOPBIX HEOTPAHWYMBAIOLINX BapUaHTAX peaM3alMd JaHHOTO H300PETEHHs pe3epBHBIE
OaKkTepHaNbHBIE KYJIBTYPBl XPAHATCS B METaOOJMYECKH HEAKTHBHOM, JHO(UIM3HPOBAHHOM
COCTOSIHUM IO TeX IIOp, IMOKa He mnoTpedyercs mepe3amyck. B HEKOTOpBIX BapHaHTax
peanm3aluyu JaHHOTO W300peTeHMs, NPH BBIPAIIUBAHUHM KYJIBTYPhl B OUY€Hb OOJBIIOM
peakTope, KyJbTypbl BBIPAIIMBAIOT U IOMELIAIOT IIOCIEAOBATENbHO KaXKIBIM pa3 B Ooinee
KPYMHBIE COCYIbI CPEHErO pa3Mepa 10 MHOKYJSILUU B MOJHOPA3MEPHBIN COCYA.

[190] B HEekoTOpBIX BapuUaHTaX pean3alud JaHHOTO H300peTeHHs OMOPEaKTOPhl HMEIOT
MEXaHU3MBbl, MO3BOJISAIOIINE CMELINBATh INUTATENIbHbIE CpPEAbl, KOTOpBIE BKJIIOYAKOT, HO HE
OrPaHUYMBAIOTCS] STUM, OJHO MJIM 0OoJiee U3 CIENYIOIEro: BPaIlaloLIecs MEIIaiky, JIOMACTH,
KPBUIbYATKN WJIM TYpOHMHBI, BpAINAIOINUECcs, PACKAuMBAIOIIUECS WIM IOBAPAYHBAIOLIHECS
cocynpl; ra3nu@Tel, 0apOOTaX, PELUPKYJISALUI CpPeAbl CO JHA EMKOCTH HaBepX dYepes
PELMPKYJISIIMOHHBIN TPyOOMpPOBON, MPOTEKAHHUE CPEenbl 4Yepe3 MeTNI0 W/MIM CTaTHYECKUe
cmecurenu. KynpTypanbHble cpeibl MOXKHO MepeMeIINBATh HENMPEPhIBHO WIIH MEPHOANUECKU.
[191] B HekoTOpBbIX BapHaHTaX peaju3aldd JaHHOrO W300pEeTeHHs] MHTATENbHAs Cpena,
cozeprKaiiasi MHKPOOPTaHM3MbI, MOXKET ObITh yAajeHa H3 OHOpPEeakTopa YaCTHYHO HIIH
MOJIHOCTBIO, MEPUOANYECKH U HETPEPBIBHO, U B HEKOTOPBIX BapUaHTaX peau3allii JaHHOTO
n300peTeHNs] MOKET OBITh 3aMEHEHa CBEeKeH OECKJIETOYHOW Cpenoil M MOAnep KaHUs
KJIETOUHOW KyJbTYypel B (a3e HKCINOHEHIHAJbHOIO pOCTa, W/ [l BOCHOJHEHHS
UCTOIIEHHBIX MMUTATEIbHBIX BEIIECTB B MUTATENBHOW Cpere, W/WIN yAAIeHUs] HHIHOUPYIOLIHX
MPOAYKTOB )XKU3HEAESTEIbHOCTH.

[192] ITopThl, KOTOpPBIE SBISIOTCS CTAHAAPTHBIMH JJIsi OMOPEAKTOPOB, MOTYT HCIIOJBb30BATHCS
1T TOCTaBKU WJIM OTBOJIA T'a30B, KUIKOCTEH, TBEPABIX BELIECTB, W/WIN CYCIIEH3UH, B W/HIH U3
cocyma OuopeakTopa, COAeprKallero MHKpOOpraHmsma. MHorue OHOpeakTopbl HMENT
HECKOJIbKO TIOPTOB Ul PAa3fHuHBIX Ieneill (nanpumep, TOPTHI sl AOOABIEHHUS CPEnbl,

nobasneHust rasa, natuuku st pH u pacrBopennoro kuciopoga (DO) u orbopa mpob), u
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Kbl KOHKPETHBIH IOPT MOXKET HCIIOJNB30BAThCS Ul PAa3JIMYHBIX LeJeld B Iporecce
depmenTaunu. Hanpumep, mopT MOXKET UCHIOIB30BATHCS AJIsI AOOABIEHUS] MTUTATEIBHON CPeIIbI
B OMOpeakTop B OJMH MOMEHT BPEMEHH, a B JIPYrOil MOMEHT MOXET HCIIOJIb30BATbCS IS
orbopa npoO. IIpenmodruTenbHO MHOTOKPATHOE HCIIOJIb30BaHHE MOpTa Myt otOopa mpod
MOXET OBbITb BBINOJHEHO O€3 BHECEHWs 3arpsi3HEHUS WM WHBA3UBHBIX BHIOB B Cpeay
BeIpammBanmst. K orBepcturo st otbopa npod MokeT OBbITh MOAKIIOUEH KJIANaH WIN JPYrof
aKTIOATOpP, TO3BOJSIIOIIMN YIPABIATh MOTOKOM MPOObI MM OCYIIECTBIIATH HETPEPbIBHBIM
orbop mpob. B HEKOTOPBIX BapuaHTAaX pealn3aldd JAaHHOTO H300peTeHHss OHOPEeaKTOpbI
OCHAINEHBI, N0 MEHBIICH Mepe, ONHUM TOPTOM, MOAXOISAIINUM IJIi WHOKYJISILUU KYJBTYPHI,
KOTOPBII MOKET IOTMOJHHUTEIBHO MCIOJB30BATHCS ISl APYTUX LeNeH, BKIIYas A00aBiIeHue
cpensl win rasza. [TopTel OuopeakTopa MO3BOJSIOT KOHTPOJIMPOBATh COCTAB Ta3a M CKOPOCTh
NOTOKa B KYJBTYPaJbHYKO cpeny. Hampumep, moOpThl MOXKHO HCIIOJB30BaTh B KadeCTBE
BITYCKHBIX OTBEPCTHUH JUIs ra3a B OMOPEaKTop, Yepe3 KOTOPbIe MPOKAYNBAOTCS Ia3bl.

[193] B HekOoTOpBIX BapHaHTaX peaM3alii JaHHOTO H300pEeTeHHs ra3bl, KOTOpPbIe MOXKHO
3aKauuBaTh B OMOPEAKTOp, BKIIIOYAIOT, HO HE OTPAHUYHMBAIOTCS UMM, OOUH WiH Oonee u3
CIeNYIOIUX. CHHTETHUECKUN ra3, reHepaTOpHBIN ra3, ra3oodpasueiii Bogopon, CO, COz, Oa,
BO3YyX, cMecu Bo3ayx/COa, MpUPOAHBIH ra3, METaH, aMMHUAK, a30T, UHEPTHBIE Ta3bl, HATIPUMED
aproH, a TakXe JApyrue raspl. B HEKOTOpPBIX BapHaHTaxX peaju3allyd JaHHOTO HM300peTeHus
CO,, 3axkaumBaeMblii B CHCTEMYy, MOXET IIOCTYNaTh W3 HCTOYHHUKOB, BKJIIOYAs, HO HE
orpanmumBasice uMu: COz or rasudukanum opranmuyeckoro semectsa, COz ot oOxwura
usBectHsika, CaCQO;, nns mpoumssoacrBa HerameHnoil ussectu, CaO; COz or maposoro
pudopmuHra merana, takoii kak CO; kak MOOOYHBIM NPOAYKT NPOU3BOJACTBA AMMHAKA,
mMeTaHoja win Bogopona, CO» OT OKMCIEHUs, CKUTAHMS WM Cxkuranus rasa B ¢akene, CO;
KaK MOOOYHBIN MPOAYKT aHadpoOHOro uim a3podHoro OpokeHus caxapa;, COz kak mOOOYHBII
NPOAYKT METaHOTPO(HOro OMOIpoIecca; TeOJOrHYECKU HIIH MeO0TEPMAIbHO MPOU3BEACHHBIN
win BbiOpomeHHbi COz; CO, ynajgeHHbI W3 KHUCJIOrO rasa WIM NPUPONHOro rasa. B
HEKOTOPBIX HEOTPAHUYMBAIOLINX BAPHAHTAX peayn3aluil gaHnHoro m3odpererus CO; ynaistor
U3 TPOMBIIIJICHHBIX JbIMOBBIX Ta30B WJIHM YJABIMBAIOT W3 TE€OJIOTMYECKOTO HCTOYHHKA,
KOTOPBII B TIPOTUBHOM CIIydae €CTECTBEHHBIM 00Opa3oMm BeliOpaceiBasicsi Obl B atMochepy. B
HEKOTOPBIX BapHUaHTAaX peajH3aliy JAHHOTO H300pETeHUs UCTOYHUKOM YINIEpOna SIBISETCS
CO; w/mmm OukapOoHaT W/wimu KapOOHAT, PACTBOPEHHBI B MOPCKOW BOIE WM JAPYIHX
MOBEPXHOCTHBIX HJIM TOA3EMHBIX BOAOEMax. B HEKOTOPBIX TaKWX BapHAHTaX peaU3aLiH
TAHHOTO H300pEeTeHHs] HEOPraHWM4YeCKUil yriepoj MOXeT ObITb BBeIeH B OHOpeakTop
pPacTBOPEHHBIM, B BHJE SKUAKOW BOABL, W/WINM B BUAE TBEPAOro BeIleCTBA. B HEKOTOPBIX

BapUAHTaX peajH3alMyd JaHHOTO U300peTeHuss HCTOUYHUKOM yriepoxa ssisiercs COa,
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yJlaBIMBaeMblii U3 atMocepbl. B HEKOTOPBIX HEOrpaHWYMBAIOLINX BAapHAHTAX pPeaTH3aLUuN
nanHoro nszoOperermnss CO; Obul 3axBaueH M3 3aKpbITON KaOWHBI KaK 4acTh 3aMKHYTOM
CHCTEMBbl JKH3HEOOECIIeYeHHsI C MHCIOJb30BAHUEM TAaKOro OOOpYyAOBaHHs, Kak, HO He
orpaHuuuBasch 5TuM, ycraHoBka ans yaanenus CO» (CDRA), xoropas wucnonb3yercs,
HarpuMmep, Ha MexxayHaponHoit kocmudeckoi cranim (MKC).

[194] B HekOTOpBIX HEOrpaHWYMBAIOIIUX BapUAHTAX pPeANH3ALMHM JAHHOTO H300peTeHHs
reOJIOTHYeCKue OOBEKThI, TAKHE KaK, HO HE OrPAaHUYMBASCH 3THM, I'€OTepMaJibHbIC /WU
THIPOTePMAIIbHBIE HMCTOYHHKH, BbIOPACHIBAIOIINE BBICOKHE KOHLEHTPALUU HMCTOYHHKOB
sHeprun (Hanpumep, rassl Ha, H2S, CO) w/unu ucrounuku yriepoaa (Hanpumep, CO2, HCO5',
COs*) w/umu Apyrue pacTBOPEHHbIE MUHEPaIbl MOTYT ObITh HCIOJB30BAHbI B KauyeCTBE
HCTOYHUKOB MUTATEIbHBIX BEIECTB JJII MUKPOOPTaHU3MOB.

[195] B HekoTOpbIX BapuaHTaX peajH3alydy JAaHHOTO M300pPETeHHs OAMH WiH OoJjiee Ta3oB B
JOTOJIHEHWe K JMOKCHUAY YIJlepoja WJIM BMECTO JAMOKCHIAA yIylepoJa B KauecTBe
aNIbTEPHATHBHOTO MCTOYHHUKA YIJIEpoza JIMOO PacTBOPSIIOTCS B PAcTBOpE, JHOO MOAAIOTCS B
KYJBTYPANYI0 CpPeAy W/WIN pacTBOPSIOTCS HEMOCPENCTBEHHO B KYJIBTYpPaJIbHOW Cpere,
BKJIFOYAsi, HO HE OTPAHUYMBASCH 3THM, I'a3000pa3HbIe TOHOPHI SJIEKTPOHOB W/WIM UCTOYHUKH
yraepona (nanpumep, Bonopon w/unun CO w/miu MeTaHOBBIA ra3). B HEKOTOpPBIX BapHaHTaX
peanu3anuyu AaHHOTO HW300pEeTeHHs] BBOAMMBIE TIa3bl MOTYT CONIEPKaThb APYTHUE€ JOHOPHI
3JIEKTPOHOB W/WJIM aKLENTOPBI 3JIEKTPOHOB, W/UIM UCTOUYHUKU YIJIEpONa, U/WIN MUHEPAJIbHbIE
IUTATeJbHbIE BELIECTBA, TAKHE KaK, HO HE OrPaHUYMBAsICh 5TUM, APYIrue KOMIIOHEHTHI rasa u
NPUMECH CUHTe3-Ta3a (Hanpumep, yrieBOAOPObl), aMMHUAK; CyJIb(pHI BOAOPOIA, W/ UIH APYrHUe
Kucible rasel; w/umm Oz; W/ MUHEpaJ, COAEp KAl TBEpAbIe YACTULIBI H 30JTy.

[196] B HekoTOpBIX BapuaHTax peaju3alid MJaHHOTO H300peTeHHs B  KYJbTypajbHOU
MUTATEIbHOM CpeZie PAaCTBOPSIIOT OUH HIIH OoJiee ra30B, BKJIKOYAsl, HO HE OTPAaHHYUBASICh STUM,
ra3oo0pasHble JOHOPHI 3JIEKTPOHOB, TAKHE KaK, HO HE OrPAaHHYUBASICh STUM, OJUH HJIH Oojiee
U3 CIEeNyIOLINX: BOJOPOJ, MOHOOKCHI yIJepoAa, MeTaH, CEepOBOJOPOA WU Apyrue
cepoconiepIKaIlne Tasbl, ra3000pa3Hble HCTOYHUKH YIJIEPO/Ia, TAKHE KaK, HO HE OTPaHUYHBAsICh
sTuM, onuH win 6osee u3 crenyomux: CO,, CO, CHs, u akuenTopsl 3JIEKTPOHOB, TaKUE Kak,
HO HE€ OTPAaHUYMBASCh UMH, KHCIOPOA, MO0 B Bo3ayxe (nanpumep, 20,9% kucnopoxaa), 1udo B
Buze uucroro Oz, mubo B Bune rasza, oboramersoro Oz. B HEKOTOPBHIX BapHaHTax pean3aliu
TAaHHOTO H300pPETeHUs] PAcCTBOPEHHE STUX W JPYIHX Ta30B B PacTBOPE JOCTUTAETCS C
HCIOJIb30BAHUEM CHUCTEMbI KOMIIPECCOPOB, PACXOAOMEPOB U MPOTOUYHBIX KJIAaHOB, U3BECTHBIX
CTHELMAINCTaM B OOJIACTH TEXHOJIOTUH (PepMEHTALMH, KOTOPhIE TIOAA0T B OAHY WU Oojee U3
CIEAYIOIUX IIMPOKO MCMNOJIb3YEMbIX CHCTEM Ul JUCIEPTUPOBAHME Tra3a B pacTBOP:

OapboraxHoe obOopynoBanue;, audQys3opel, BKIOYAs, HO HE OrPaAaHUYUBASICH OSTHM,
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KyTOJI000pa3Hyro, TpyOUaTyro, AUCKOBYIO MJIH KOJBIEBYIO I€OMETPHIO; KPYITHOMY3bIPbKOBBIE
U MEJKOMY3bIPbKOBBIE a3paTtopbl, oOopynoBanue Bentypu. B HekoTopeix BapmaHTax
peanu3anuy JaHHOTO H300peTeHHs TOBEPXHOCTHAs adpaliusl /M MacCOMEPEHOC ra3a MOJKHO
TAKXK€ OCYIIECTBISITH C MHCIIOJB30BAHMEM JIOMACTHBIX adpaTopoB M T.I. B HEKOTOpPBIX
BapUAHTAX peaM3aliy JTaHHOIO H300peTeHHsT pPAcTBOPEHHME ra3a YCHIMBAETCS 3a CHeT
MEXaHUYECKOrO MEePEMEIINBAHUS ¢ MOMOLIBIO UMITENJIePa WM TYPOHUHBI, & TAKXKe C ITOMOLIBIO
THIPABIMYECKUX CABHUTAIOIIMX YCTPOWCTB JJIsi YMEHBIIEHUs pa3Mepa my3bIpbkoB. Ilocre
NPOXOXKIACHUST Yepe3 PEaKTOPHYK CHCTEMY, COAEpIKALIYH) MHUKPOOPTaHH3MBI, KOTOpBIE
MOTJIOIIAKOT ra3bl, B HEKOTOPBIX BAPHAHTAX PEaHM3alMU JAHHOTO M300pETEHUs] OCTATOUHBIE
ra3sl MOryT OBITh JHOO pPELUPKYJIUPOBaHbl OOpPaTHO B OHOpEaKTOp, JHOO COMCKEHBI IJIS
MIOJIYYEHHUST TEXHOJIOTUYECKOTO TeIlIa, OO COXKeHbI B (hakesne, TUOO BBEACHBI IO 3EMIIIO,
au00 BBIMYINEHBI B aTMOcepy. B HEKOTOpBIX BapHaHTaX peasu3aliy JaHHOTO U300peTeHus,
ucrione3yromux Hz B kaudecTBe mOHOpa 3yeKTpoHOB, H» MOXHO momaBaTh B COCyd IUIs
KYJIbTUBUPOBaHUS MO0 OapOOTHPYS ero uepes KyJIbTypalbHYIO cpeny, oo myrem auddysun
yepe3 BOJOPOAOIPOHHUIIAEMYI0 U BOIOHENPOHUIAEMYIO MeMOpaHy, HM3BECTHYIO B JaHHOM
00J1acTH TEXHUKH, KOTOPasi B3AUMOAEHCTBYET C JKUIKOH KYJIbTYypajJIbHON CPEIOi.

[197] B HekOTOpBIX BapuaHTaX peajn3aliy JAHHOTO M300PETeHNsI MUKPOOPTaHU3MbI PACTyT U
pasmHOkatorcss Ha Hz m CO2 ®m Opyrux pacTBOPEHHBIX ITUTATENBHBIX BEIIECTBAX B
MHKpPOA3pOOHBIX YyCIOBHAX. B HEKOTOPBIX BapHaHTax peaju3allid JAHHOTO H300peTeHHs
xummdeckoe BemectBo C1, Takoe Kak, HO HE OrpaHUYUBASCh 3TUM, OKHCH YIJIEpOJa, METaH,
MeTaHOJN, (opMHAT MM MypaBbUHAS KHCJIOTa W/MIM CMECH, COJEpIKallhie XUMHYECKHEe
BemecTBa Cl, BKiIIOYas, HO HE OrpaHUYMUBASCH ATHM, PA3JUYHblEe KOMIIO3ULMM CHUHTE3-rasa,
TIOJIYYEeHHBIC U3 PA3JIMYHOTO CBIPbS, MOABEPrHYTOrO rasu(uKanuy, TUPOJIU3Y HIH MapOBOMY
pudopMuHTY ¢ GUKCUPOBAHHBIM YIIIEPOAOM, OMOXMMUYECKH PEeOoOpa3yIOTCsl B OpraHHYECKUe
XUMHYECKHe BeIecTBa ¢ Ooyiee JUIMHHON 1emnblo (m.e., Monekyibl C2 mim Mosekyibsl ¢ Oornee
JUTMHHOM LETIbIO U, B HEKOTOPBIX BAPHAHTAX PeaU3allii JaHHOTO U300peTeHHs, MoJjieKyJbl C5
WA MOJIEKYJIbI ¢ OoJiee NIIMHHON YIIIepOAHOHN LEMbI0) MPH OIHOM WK OoJiee U3 CIEOYIOLINX
YCJIOBUH: TpU  a3poOHOM, MHKPOAdIPOOHOM, OECKUCIOPOAHOM, aHA’3pOOHOM  W/WJH
(bakyJIbTATUBHOM YCIIOBHSIX.

[198] KonTposupyemMoe KOJIMYECTBO KHUCIOPOAA TaKXKe€ MOXKET MOANEPKUBATBCA B
KyJIbTYPaJIbHONH Cpelleé B HEKOTOPBIX BapHAHTAX pEATM3alUU JAaHHOTO H300pETeHus, W B
HEKOTOPBIX BapHAHTaX peATU3alUd JAaHHOTO M300pEeTeHus1 KHUCIopon OyAer aKkTHUBHO
pacTBOPSATBCST B PACTBOPE, IIOABAEMOM B KYJBTYpPAJbHYIO CpeAy W/WIH PacTBOPSTHCS
HETIOCPEACTBEHHO B KYJBTYPaJbHOH cpefe. B HEKOTOPBIX BapuaHTaxX pealn3alddl AaHHOTO

n300peTeHus] TPy a3pOOHBIX MIJIM MHUKPOA3pPOOHBIX YCIOBUSX, KOTOPbIE TPEOYIOT HarHETaHUs
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BO3/lyXa WJIM KUCJIOPOJa B KyJbTYPaJIbHYIO CpeAy A NOAAEepKaHus 3a1aHHbIX ypoBHel DO, B
Cpeny MOKHO BBOJUTb KHCJIOPOAHBIE My3bIpbKH ONTHUMAJIbHOTO AUAMETpa AJisl CMEIIUBAHUS U
NEePEeHOCca KUCIOPOa.

[199] B HexkoTOpBIX BapuaHTax peajH3alud [JaHHOTO HM300peTeHHs MHMKPOOPTaHU3MBbI
npeoOpasyroT TOIUIMBHBIA ra3, BKJIKOYas, HO HE OrPAaHUYMBASCH HMH, CHHTE3-Ta3,
rerepatopuslii ra3, CO, CO2, Hz, npupoaHslii ra3, MeTaH U ux cMecu. B HeKOTOphIX BapuaHTax
peanu3aluu AaHHOTO W300peTeHHs! COoNIep’KaHHe Teria B TOILTMBHOM ra3e COCTaBIISIET, IO
menbuieit mepe, 100 BTE nHa crannmaptHeii kyOudeckuii ¢yt (ct. ky0. ¢gyT). B HekoTophIX
BapHUAHTAX PEAM3aLUU JAHHOTO N300peTeHns1 OMOPEeaKTop, UCIIONb3YEMBbIi ISl COAEPIKaHUS
BBIPAIUBAHMS MHKPOOPTaHU3MOB, OCHAINEH MEJKOMYy3bIpbKOBbIME auddy3opamu  w/mnm
KPbUIbYaTKaMH C BBICOKMM YCHJIMEM CABHUIa AJIs [TOJIa4U rasa.

[200] Bony w/mnm yBenmueHHE CKOPOCTH IOTOKA rasa B OHOPEAKTOpe MOXKET YIIYYLIUTh
nepeMeInuBaHie KYJbTYpbl U CO37aTh TYPOYJEHTHOCTb, €CIH BIYCKHOE OTBEPCTHE Ul Tasa
PACIIONIOKEHO HWKE TOBEPXHOCTH JKUAKOW CPenbl, TaK YTO ra3 oOpa3yeT My3bIpbKHU HIIH
Oapbotupyer uepe3 cpeny. B HEKOTOpBIX BapuaHTax peaNn3alid JAaHHOTO H300peTeHHs
nepeMeIInBaHie YCHUJIMBAETCS 3a CYeT TYpOYJIEHTHOCTH, CO3[aBaeMOil Iy3bIppKaMH rasa,
u/wm GapOboTHpOBaHMEM, W/ TAMIIOHMPOBAHUS ra3a depe3 JKMAKYI cpeny. B HekoTopsix
BApPUAHTAX peaTN3aly JaHHOTO U300peTeHns OMOpPEeakTop MMEET ra300TBOAHBIE MOPTHI IJIs
BbITyCKa Ta3a W cOpoca paBjieHus. B HEKOTOpPBIX BapHaHTaxX peaju3alud JaHHOTO
n300peTeHNs] BIYCKHbIE W BBIIYCKHBIE IOPTHI MJIsI rasa MPEANOYTUTENHO OCHAINEHBI
OoOpaTHBIMHU KJIATIAHAMH JJIsI TPEIOTBPAILEHHsT OOpaTHOrO MOTOKA rasa.

[201] B HexoTOpBIX BapHaHTaX peaju3aluy JAHHOTO N300peTEeHus], KOraa XeMOCUHTETHUECKHEe
peakIuu MPOUCXOAAT B OHMOpeakTope, ONUH Win Oojiee THUIIOB JOHOPOB 3JIEKTPOHOB M OJUH
win OoJjiee THIIOB aKLENTOPOB 3JIEKTPOHOB 3aKAYMBAIOTCS HJIM WHBIM 00pa3oM TOOaBISIOTCS
aub0 B BHUIE pa3oBOM J00aBKM, JMOO MEPUOAMYECKH, JIMOO HEMPEPBHIBHO, B MHUTATEIBHYIO
cpeny, CONEpKaIlyld XeMOABTOTPO(HBIE OPraHM3MBI, B PEAKLHUOHHOM cocynae. Peakius
XEMOCHHTE3a, OOYCJIOBJIIEHHAs] MEPEHOCOM 3JIEKTPOHOB OT JOHOpA 3JIEKTPOHOB K aKLENTOPY
3JIEKTPOHOB TNPH KJIETOYHOM IbIXaHWH, (PUKCUPYET HEOPTaHWYECKUN YIJIEKHUCIBIA ra3 W/Hiu
Apyrue pacTBOPEHHbIe KapOOHATHI W/WIM JpPyrue OKCHUABl YIiiepofa B OpraHHYECcKUe
COeMHEHHs 1 OHOMacCy.

[202] B HEKOTOpBIX BapHaHTAX PeAU3ALNH JAHHOTO N300pPETeHHs CTIOIB3YETCs MUTATETbHAS
cpena IUIsl pocTa U MOJy4YeHUsl KyJbTypbl, COoJleprkalliasi BOJHBIM pacTBOP, KOTOPBIM COAEPKUT
NOAXOMSALINE MHHEPAJbl, COJIM, BUTAMHHBIL, KO(akTopbl, Oydeppl M Apyrue KOMIOHEHTBHI,
HEOOXOIUMBIE NJIs1 pOCTa MHKPOOPTraHW3Ma, W3BECTHBbIE CIELMAINCTaM B JAHHOH obmactu

texnuku [Bailey and Ollis, Biochemical Engineering Fundamentals, 2" ed; pp 383-384 and
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620-622; McGraw-Hill: New York (1986)].

[203] B HEekOTOpBIX BapHaHTaX peaNn3alud JAHHOTO HU300PETeHHs XUMHUYECKHE BELIEeCTBa,
UCTIONB3YyEeMbIE NI TIOAZEPKAHUS U POCTA KYJIBTYP MUKPOOPTaHHU3MOB, U3BECTHBIE B JaHHOU
00JIaCTH TEXHUKH, BKJIIOYAIOTCS B MUTATENBbHYIO cpeay. B HEKOTOPBIX BapHaHTax pealn3aluu
JDaHHOTO M300peTeHMs] 5T XMMHUYECKHE BELIeCTBA MOTYT BKJIIOYATh, HO HE OIPAHUYHUBATHCS
9TUM, OJJHO WJIM HECKOJIKO M3 CJIEAYIOLIEro: MCTOUYHUKHU a30Ta, Takhe Kak aMMHAK, aMMOHUII
(nanpumep, xnopun ammonust (NH4Cl), cynbdpar ammonust (NH4)2SO4)), Hutpar (nanpumep,
Hurpar kammsi (KNO3)), MOueBHMHY WIM OpraHHUYECKUH MCTOYHUK a30Ta; dhocdar (nanpumep,
nuHatpuiipochar (NaHPOs), dochar wxamus (KH»2POs4), dochopnas kucmora (H3POs),
nutrodocdar kamus (Ks3PS;02), oprodocdar kamus (KsPOs), nukanuiihpochar (KHPO4));
cynbdar; IpOACKEBOM SKCTPAKT, XeJaTHOe Kene3o, Kanmud (manpumep, docdar xamus
(KH2PO4), nmutpar xamus (KNOs), fiomun xamust (KI), 6pomun xammst (KBr)); m ppyrue
HEOPraHMYEeCKUe COJIM, MUHEpaibl U MUKpO3JeMeHTbl (nanpumep, xnopun Hatpusi (NaCl),
cynbdar maraust (MgSOs 7H20) mmu xnopun maraust (MgClz), xnopun xaneius (CaClz) unm
kapbonar kambuusi (CaCOs), cynasdpar mapranma (MnSOs4 7H>O) wnm xjopun maprasna
(MnCly), xnopun xene3a (FeCls), cynedar xenesa (FeSO4 7H>0) mnu xnopun xenesa (FeCl
4H,0), oukapbonar Harpusi (NaHCOs) wmm xapOonar natpusi (NaxCOs), cynbdpar UMHKa
(ZnSO4) umm xnopun 1ueKa (ZnClz), monudaar ammonust (NHsMoOs) nnmu monubnar HaTpus
(NaxMoO4 2H,0), cynbdat menu (CuSO4) mu xnopun meau (CuCly 2H>0), xnopun kodansra
(CoCl2 6H20), xnopun amomunusi (AlCl3.6H>0), xnopun nurtus (LiCl), GopHblii kuciora
(H3BO:s), xnopun nukens NiCl, 6H>0), xnopun onosa (SnCl, H>O0), xnopun Oapus (BaCl,
2H0), cenenatr meau (CuSeO4 SH>0) unu cenenut Hatpust (NaxSeOs), MeTaBaHaaaT HaTpPUs
(NaVO3), comu xpoma). B HEKOTOPBIX BapHAHTAX peaU3alUd JAaHHOTO M300PETEeHUs MOXKHO
UCTIOJIb30BATh MUTATENIbHYI0 Cpeay ¢ MuHepaibHbiMH cosisiMa (MSM), paspaboTaHHYyHO
Schlegel et al. [“Thermophilic bacteria”, Jakob Kristjansson, Chapter 5, Section III, CRC Press,
(1992)].

[204] B HekOTOpBIX BapHaHTaX pean3aludl JAaHHOTO M300pPETeHUs] MHKPOOPTaHH3MBI,
ONHCAaHHBIE B JaHHOM JIOKYMEHT€ MOXHO KYJIbTUBUPOBaTh B Cpele JroOoro Tuma
(oborameHHON WM MUHUMAJIBHOMW), BKIIIOUAs Cpedy sl (pepMEHTAluu W JEOOYI0 JPYTYIo
KOMIO3UIHIO cpenbl. Kak OyneT MOHSITHO CeUUaInucTy B JaHHOH OOJIACTH TEXHHKH, OObIYHAsS
ONTUMH3AIMS TIO3BOJHUT HCIIOJNB30BaTh PA3JIMYHbIC THIBI MUTATEIBHBIX cpen. BriOpaHHas
cpena MOXKET OBITh JOTOJHEHA Pa3IMYHBIMH JIOTIOJIHUTEIbHBIMU KOMITOHEHTaMH. HekoTopsle
HEOTPAaHMYHUBAIOIINE TPUMEPBl JONOJHHUTEIbHBIX KOMIIOHEHTOB BKJIFOYAKOT  TJIFOKO3Y,
aHTuOnoTHKY, u3zonponui-pf-D-1-tuoranakronupanosun (IPTG) nnst WHAyKUMH TeHOB, |

nobasky mukposseMeHToB ATCC. TouHO Tak e Apyrue acmeKTbl NMUTATEIbHOH Cpenbl U
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YCIOBHHA pPOCTa MHUKPOOPTaHHU3MOB, OINUCAHHBIX B JAaHHOM JOKYMEHTE, MOTYT OBITh
ONTUMH3UPOBAHBI C MMOMOINBIO CTAHIAPTHBIX dKcrepuMmeHToB. Hanpumep, pH u temneparypa
SIBJIIIOTCS] HEOTPAaHMUYUBAIOIIMMU ITpHMepaMu (PakTOPOB, KOTOPbIE MOXKHO ONITHUMHU3UPOBAaTh. B
HEKOTOPBIX BapHAHTaX pealu3allud JAaHHOTO M300peTeHust Takue (akTopbl, Kak BbIOOP
NUTATEeIBHONW Cpeabl, J0OaBKU K Cpele U TeMIepaTypa, MOTYT BIHMATh HAa YPOBHH MPOXYKLUH
JKeJlaeMOl MOJIEKyJIbl. B HEKOTOpBIX BapHaHTaX peayu3alyy JaHHOTO HM300pETeHHs MOTYT
OBITh ONTHMMM3UPOBAHBI KOHIIEHTPALUS W KOJHYECTBO JONOJHHUTEIBHOTO KOMIIOHEHTa. B
HEKOTOPBIX BapHaHTaX pealu3alydl JaHHOTO H300peTeHHs ONTUMH3HPOBAHA YacTOTa
nobaBjeHWss B  Ccpedy oOOHOro wim  Oojiee  JOMOJHUTENBHBIX  KOMIIOHEHTOB U
NPONOJDKUTEIBPHOCTh BPEMEHHM, B TEYEHHE KOTOPOro cCpela KyJbTHUBUpPYeTCs 10 cOopa
JKEJIAeMOM MOJIEKYJIBL.

[205] B HekoTOpbIX BapHaHTaX peaTM3aldd JAHHOTO HW300pEeTeHUs] KOHLEHTpPALUH
NUTATENbHBIX ~XHUMHUYECKHX BELIECTB (Hanpumep, NOHOPOB BJEKTPOHOB, AaKLENTOPOB
3JIEKTPOHOB, UCTOYHUKOB YTJIEPONa W/ UIIH PA3JINIHBIX MHUHEPAJIbHBIX MMUTATEIbHBIX BEIIECTB),
NIOJICPKUBAIOTCS B OMOpeakTope OJU3KO K MM Ha COOTBETCTBYIOIINX ONTHMAIBHBIX YPOBHSIX
IUIl ONTHMAJIBHOTO TOTJIOIIEHHs YIiiepona, Wi QuKkcauuu, u/ i npeoOpa3oBaHus, W/ WM
NPOM3BOJICTBA OMOMAcChl W/WIM OPraHUYECKHX COEAWHEHHH, KOTOpble BapbUPYIOTCS B
3aBHCHUMOCTH OT HUCHOJb3YEMOI0 MUKPOOPTaHU3Ma, HO MOTYT OBbITh ONPEAEIIeHbl CTAHAAPTHBIM
crnoco0  W/MAM  ONTHUMHU3UPOBAHbBl  CHELUAJIUCTOM B OOJACTM  KyJBTUBHUPOBAHUS
MHUKPOOPTaHU3MOB.

[206] B HekoTOphIX BapuaHTaX peaju3aldd JaHHOrO u300pereHusi B OuopeakTope
OTCJIe)KMBAIOT WJIM KOHTPOJHPYIOT OAMH MM Ooiee W3 CIEAYIOIIMX apamMeTpoB. YPOBHHU
OTXOJIOB JKU3HenesATeNbHOCTH, pH; TemmepaTypa;, COJEHOCTb, PAaCTBOPEHHBIH KUCIOPOL;
PAaCTBOPEHHBIN YIVIEKUCHIBIA a3, pacXoi SKUAKOCTH, CKOPOCTh MEPEMELINBAHMS, aBJICHUE
raza. B HEKOTOpPBIX BapUaHTAaX pealM3alUu JaHHOTO H300peTeHust padouue mapameTpsbl,
BJIMSIFOIE HA XEMOABTOTPO(HBIA POCT, OTCIEKUBAIOTCS C MOMOLIBIO TATUYUKOB (Hanpumep,
JaTYrKa PAaCTBOPEHHOTO KHUCJIOPOA MIIH JATUYNKA OKUCIIEHHUSI-BOCCTAHOBIIEHHSI IJIsT H3MEPEHHSI
KOHIIEHTPAIUI TOHOPOB/aKIENTOPOB 3JIEKTPOHOB) W/WJIM KOHTPOJHMPYIOTCS JHOO BPYYHYIO,
700 aBTOMATHYECKH HA OCHOBE OOpaTHOW CBSI3W OT MJATYMKOB Yepe3 HCIONIb30BaHUE
0o0OpynOBaHUs, BKJIOYAs, HO HE OrPAaHWYMBASICh 3TUM, TNPHUBOAHBIE KJIANAHBI, HACOCHI U
MeIlajKki. B HEKOTOpBIX BapuaHTaX peaju3aludyd MaHHOTO H300peTeHHs TeMmeparypa
NOCTYMArOIIeH MUTATEIbHON Cpeibl, a TaKKe MOCTYNAIOIIUX Ta30B PErYJIHPYETCSl TaKHUMHU

CHUCTCMAaMU, KakK, HO HE OrpaHU4YHBasCb HMU OXJIaaAUuTCIIN, HarpeBaTeiin W/ unu

2

TEJI000OMEHHUKH.

[207] B HekoTOpBIX BapHaHTaX peaiu3alliid NaHHOTO W300peTeHus: MUKPOOHas KyJbTypa U
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Onopeakuusi MOAAEPKUBAIOTCS B YCTOWYHMBOM COCTOSTHHM 32 CYET HEMPEPBIBHOTO MPUTOKA H
yIaJeHUusl MUTATEeNbHON Cpenbl W/WiaM OMOMACChl, NMPHU KOTOPOM KJIETOYHAs MOMYJBIIHUA |
napaMeTpbl OKpy:Karolue cpensl (Hanpumep, 1mnoTHocTh kietok, pH, DO, koHueHTpaumu
XUMHYECKUX BEINECTB) IMOAJEPKUBAIOTCS HAa IOCTOSHHOM YPOBHE B TE€UEHHHM BpeMeHU. B
HEKOTOPBbIX BApPHAHTAX PEaJM3aLUM JAHHOTO HM300pETeHMs] TOCTOSIHHBIH YPOBEHBb SIBIISIETCS
ONTHMAJIbHBIM YPOBHEM ISl NepepabOTKH ChIPbsl W/MIIM MOJYYEHHs! LEJEeBbIX OPraHHYECKHX
coerHEHUI. B HEKOTOPBIX BapUaHTAX peajnu3alud JaHHOTO M300peTeHHs MIIOTHOCTh KJIETOK
MOJKHO OTCJICKHBATh MyTEeM MPSIMOTO OTOOpa MpoO, KOPPENSLUH ONTHYECKOW IJIOTHOCTH C
IUIOTHOCTBIO KJIETOK, W/MJHM C TOMOIIBI0 AHAJIM3UPOBAHUS pa3Mepa 4YacTHL. B HEKOTOPBIX
BapHUAHTAX pPeaU3alH JAHHOTO M300peTeHHs THAPABIMYECKOE BPEMs YACP)KUBAHUS U BPEMS
yIepKUBaHUST OMOMACCHI MOTYT OBbITh pa3leNieHbl, YTOObI 00ECTIeYNTh HE3aBUCHMBIH KOHTPOJb
KaK XHMHYECKOrO COCTaBa MHTATEJIbHOW CpPEAbl, TaK W IUIOTHOCTH KJIETOK. B HEKOTOpBIX
BapHUAHTaX PeAM3alUU JAHHOTO M300pPETeHUs CKOPOCTh Pa30aBIeHHsT MOKHO IMOAEPKUBATDH
IOCTaTOYHO BBICOKOH, YTOOBI BpeMs] T'MAPABIMYECKOTO YIEP>KUBAHHS OBLUIO OTHOCHUTENBHO
HU3KUM TI0 CPaBHEHHMIO CO BPEMEHEM YAEP’KUBAHUS OMOMACCHI, YTO NPUBOIUT K Cpene ¢
BBICOKOM CTEMEHBIO MOTIOJHEHUS Il POCTa KJIETOK W/MIIM MPeoOpa3OBaHMs UCXOTHOTO ChIPbS
W/WIM TIPOM3BOZICTBA OPTAHWYECKHX COEOUHEHHH. B HEKOTOphIX BapHaHTax peaNn3aluu
TAaHHOTO M300peTeHHsT CKOPOCTh pa30aBieHHMs YCTAHABIMBAETCSI B COOTBETCTBHH C
ONTUMAJIBHBIM TEXHUKO-3)KOHOMHUYECKUM COOTHOLIEHHEM MEXAY KYyJbTYpPaJbHOH Cpemod H
NIOTIOJIHEHUEM IHUTATENbHBIX BEINEeCTB W/HIN YyJaJIeHHEM OTXOIOB JKH3HEAESTENbHOCTH U
yBEJIIMYEHHEM 3aTpaT Ha OTKAa4dMBAaHME, YBEJIMYEHHEM BBOIUMBIX pECYpcOB M JPYIUX
TpeOOBaHUH, KOTOPBIE BO3PACTAIOT C YBEIIMYEHHUEM CKOPOCTH pa3OaBJIeHUSI.

[208] B HekOTOpBIX BapWaHTaxX peaju3aluud JaHHOro u3obpereHuss pH  KyJibTypbl
MHUKPOOPTAaHU3MOB KOHTPOJUpPYeTCs. B HEKOTOPBIX BapHaHTaX peau3alld JaHHOTO
u3zobperenust pH perynupyercst B mpenenax ONTUMAJIBHOTO IUANa30HA U MOAIEPIKAHUS
MHUKPOOPTAaHU3MOB W/WJIM pOCTa W/WIM TepepadOTKU ChIpbS W/HIM  TPOU3BOACTBA
OPTaHUYECKUX COSNUHEHHWH W/WIIN BBDKHUBAHHUS MHUKPOOPTaHU3MOB. UTOOBI pemuTh nmpodiemy
cHkeHHss pH, B HEKOTOPHIX BapUAHTAX pealu3aluil JaHHOTO H300peTeHHs 3Tarl
HEWTpamu3aly MOXXHO NPOBOJUTH HEMOCPENCTBEHHO B Cpene OHopeakropa WIH Tepen
peuupKyJsInue cpenbl 0OpaTHO B COCYI I KYJbTHBHPOBAHUS YepPe3 KOHTYD PELHPKYIISLIHH.
HefiTpanu3zaunio KUCIOTHI B Cpenie B HEKOTOPBIX BAPHAHTAX PeaM3alli JAHHOTO N300pETeHus
MO>KHO BBIITOJIHUTB ITyTe€M JT00aBICHNUsI OCHOBAaHUH, BKJIIOYAs, HO HE OTPAHUYMBASICH UMH, OJTHO
win Oojiee W3 CIENYIOIIMX BEIIECTB. H3BECTHSK, HM3BECTb, T'MAPOKCHJ HATPUs, aMMHAK,
THAPOKCHUT aMMOHUS, THAPOKCHA KaJIHsl, OKCHJ] MarHHsi, OKCHUJ JKeJie3a, [eJI0YHast 30J1a.

[209] B HekOoTOpBIX BapWaHTaX peaju3aluyl JaHHOTO W300pPETeHHs] BOAHAsl CYCIEH3Us
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X€MOABTOTPOPHBIX MHUKPOOPTaHM3MOB MPEBpAIaeT OAUH MIN Oojee JOHOPOB 3JIEKTPOHOB H
CO; B mporomiasMy. B HEKOTOpBIX BapuaHTAaX peajr3aliy JAHHOTO H300pETeHUs BOIHAS
CYCHEH3Us]  BOAOPOAOKUCIIOIIUX  MHUKPOOPIaHM3MOB  MOXKET  HCIIOJNB30BaThCA  JIS
NpeBpalieHuss BOAOPOAAa M JAMOKCHAA YIjepoJa B IPOTOIIa3My MHUKPOOPraHU3MOB. B
HEKOTOPbIX ~ BapHaHTAaX  peajlu3allH  JAaHHOTO  M300peTeHus  BOAHAs  CYCIEH3Us
MHKPOOPIaHU3MOB, OKHCISIFOIIUX MOHOOKCHZA YIJIEPONa, MOXKeT OBbITh HCIIONBb30BaHA IS
NpeBpaleHnss MOHOOKCHA yIiiepoaa U BOJOPOA W/UIM BOABI B MPOTOIIa3My. B HEKOTOPBIX
BapHUAHTAX peaJH3aliy IAHHOTO HM300peTeHMs Ui MPEeBpAIIEHUs] METaHa B MPOTOILIA3MY
MOJKHO HCHOJIb30BAaTh BOJHYKO CYCIEH3MI0O METAHOKHCISIOIIMX MHUKPOOPraHu3MoB. B
HEKOTOPBIX BApUAHTAX peAN3alul JAaHHOrO H300peTeHHs] MHKPOOPTaHHM3M B CYCIIEH3HH
NpEeACTaBIsieT co0O OakTepHur0 WM apxer. B HEKOTOPBIX HEOTPAHMYMBAIOIIUX BapHAHTAX
peanu3anuyu JAaHHOTO H300peTeHus BOAHAs CyCNeH3usi WM OuoruieHka Hz-oxucnsrommx
XEMOaBTOTPOPHBIX MUKpoopraHu3zmMos npeodpasyer Ha u COzBMecTe ¢ HEKOTOPBIMH IPYTHUMHU
PacTBOPEHHBIMH MHHEPAJIbHBIMH MUTATEIbHBIMI BEIECTBAMU B OMOXMMHYECKHE BEINECTBA U
npoToIUia3My. B HEKOTOphIX BapHaHTaX peaJn3alud JaHHOTO H300peTeHHs Ipyrue
pPacTBOPEHHbIE MHHEPAJbHBIE MHTATEJIbHBIE BEINECTBA BKJIOYAIOT, HO HE OrPAaHHMYHBAOTCS
UMM, UCTOYHHMK a30Ta, UCTOYHHUK (ocopa M HCTOYHHMK Kanusa. B HEKOTOpBIX BapuaHTax
peanu3anuy JaHHOTO M300peTeHNs OTyUeHHAas! POTOIIa3Ma NMEET MUIIEBYI0 LIEHHOCTD IS
YeJI0BeKa W/WIM APYTUX XKUBOTHBIX W/WIN APYrHUX rereporpodoB. B HEKOTOPHIX BapuaHTax
peanu3aly AaHHOTO HM300peTeHHsl W3 MPOTOILIa3Mbl M/MIM BHEKJIETOYHOIO MPOCTPAHCTBA
MOKHO 3KCTParhpoBaTh OINpEIeJeHHble OHOXMMHYECKHE BEIIeCTBA, KOTOPbIE HMEIOT
NUTATENIbHYIO LIEHHOCTh W/MIIM LEHHOCTb B PA3JIMYHBIX NMPUMEHEHUSX OPraHUYeCKOH XUMUHU
WIA LEHHOCTb B KayeCTBE TOIUIMBA. B HEKOTOPBIX BapuUaHTaX pealu3alid JaHHOTO
n300peTeHns] BHYTPUKIIETOYHASI SHEPTHsl, HEOOXOonuMasi Jisl MPOAYLIMPOBAHUS MPOTOILIA3MBI,
NOJIy4aeTCsl B Pe3yJbTaTe OKHCICHUS JOHOpa 3JIEKTPOHOB AaKLENTOPOM 3JIEKTPOHOB. B
HEKOTOPBIX HEOTPAHMYHMBAIOIINX BAPUAHTAX peAM3alUd JAaHHOTO W300peTeHHs] TOHOP
3JIEKTPOHOB BKIIFOYAET, HO HE OrPAaHUYMBACTCS HMH, OAMH WM Oojiee M3 CIEAYIOIINX
snemeHToB. Hz; CO; CHy. B HEKOTOpBIX HEOrpaHMUYMBAIOLIUX BapUAHTaX pealn3aliy JAHHOTO
n300peTeHNs aKLIENTOop 3JEKTPOHOB BKJIIOYAET, HO He orpannumnsaercs umu, Oz w/umu CO;. B
HEKOTOPBIX HEOTPAaHWYMBAIOIIMX BAapPHAHTAX pPEATH3ALMH JaHHOTO H300pPETeHHs MPOAYKT
peaKkIMy TeHepalny YHEPTUH WIN ABIXaHUS BKIIOYAET, HO HE OrpaHMYMBAETCs UMH, BoAy. B
HEKOTOPBIX BAapUAHTAX peaIM3allMd JaHHOTO H300pETEeHUs] BHYTPUKIIETOYHAS HHEPTHs,
NOJydeHHasi B pe3yJibTaTe [AbIXaHUS, WCHOJNb3yeMasl Uil 3amycka »JTOro CHHTE3a
Onoxumuueckux BemectB u  mporomasMbl u3  COz, XpaHUTCS W TNEPEHOCUTCS B

OMOXMMHUYECKUX MOJIEKYyJiaX, BKJIOYas, HO He orpaHuuuBasch >TuM, AT®. [lns
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BOJOPOAOKHCIISIIOIINX ~ MHUKPOOPTaHU3MOB, HCIIONB3yeMbIX B  HEKOTOPBIX  BapHUAHTaxX
pearu3alui JTaHHOTO HM300PETeHHs, aKIeNnTOpPOM 3JEKTPOHOB siBisieTcss Oz, a MPOIYyKTOM
IBIXAHUS SIBJSIETCS BOAA.

[210] B HekOTOpBIX BapHaHTaxX peaju3aliyl JaHHOTO M300peTeHHs MPOAYKLIHs Oenka w/wiu
pacrpesnesieHre MPOAYLUPYEMbIX aMUHOKUCIOTHBIX MOJIEKYJI ONTHMH3UPYETCS IMOCPEICTBOM
omHOro mnu Ooyiee W3 CIEAYIOINEro: MyTeM KOHTPOJsS YCIOBHH OuOpeakTropa, KOHTpPOJIS
YpPOBHEH TMUTATENbHBIX BEIIECTB W/WJIM T'€HETUYECKOW MOAU(HUKAIMH KJIETOK. B HEKOTOPBIX
BapUAHTaX peajM3aliil JAHHOTO M300peTeHUs MyTH K aMUHOKHCIIOTaM, WU OelikaMm, WM
APYTMM TUTATENIbHBIM BEILIECTBAM, HJIM LEJbHOKJIETOYHBIM MPOIYKTaAM KOHTPOJHUPYIOTCS U
ONTHUMU3HUPYIOTCS ISl  TPOU3BOJCTBA XUMHUYECKHX TMPOAYKTOB MyTeM MOIAEpPKaHUS
OMpeNeNieHHbIX YCJIOBHI pocTa (Hanpumep, ypoBHeW as3oTa, kuciopoxaa, ¢ocdopa, ceps,
CJIEZIOBBIX MHUKPO3JIEMEHTOB, TAKHX KaK HEOPTaHMYECKUE WOHBI, W, €CJI OHH MPUCYTCTBYIOT,
KaKUX-JTHO0 PEryJIiTOPHBIX MOJIEKYJ, KOTOpbleé OOBIMHO HE CUUTAIOTCS MHTATEIbHBIMU
BEIIECTBAMH HWJIM HMCTOYHUKOM SHEpruu). B HEKOTOPBIX BapUAHTAX peaM3ANH JaHHOTO
u3obpeTeHust copep:kaHue pactBopeHHoro kwuciopona (DO) MOXKHO ONTUMU3HPOBATH,
MONJEPKUBAsT TMHTATEIBHYID Cpeay B adpoOHBIX, MHKPOA’pOOHBIX, OECKHCIOPOIHBIX,
aHadpPOOHBIX Wi (PaKyJbTAaTUBHBIX  YCJIOBHUSIX, B 3aBUCUMOCTH OT TpeOoBaHUI
MHUKPOOPTraHu3MOB. DaKyJIbTaTHBHONW CUUTAETCS Cpela, UMEIoIIasi a3poOHbIe BEpXHUE CIIOH U
aHa pOoOHbIE HIDKHUE CJIOM, OOYCJIOBJIEHHbIE pAcCIOCHHEM BOAHON Tommu. buocunTes
AMHHOKHUCJIOT, WK O€NKOB, WM APYTHMX MHUTATENbHBIX BELIECTB, WM LEIbHOKJIETOYHBIX
MPOAYKTOB OMUCAHHBIMU B JaHHOM JOKYMEHTE MHKPOOPTaHH3MaMH MOKET MPOUCXOIUTH BO
BpeMms JyiorapudmMuueckoi ¢asbl MIM TOCIEe Hee BO BpeMs CTaLMOHApHOW (has3pl, Korma
yIABOEHUE KJIETOK OCTAHABIIUBAETCS, MPHU YCJIOBHUM, YTO MMEETCsS IOCTATOYHOE KOJIMYECTBO
yIJIepoaa U SHEPTUH U APYTUe UCTOYHUKHU MTUTATEIbHBIX BEINECTB.

[211] B HekoTOpBIX BapHaHTaxX peau3allid JAHHOTO HM300peTeHUs MUTATEIbHAs Cpena JUis
MHUKPOOPTaHU3Ma, OIMKMCAHHOTO B JAHHOM JOKYMEHTE, COIEPKUT OeNOK W/WJIM UCTOYHHUK
MUTATENIbHBIX BEIECTB U3 JIPYroro MUKPOOpTaHU3Ma (Hanpumep, NTU3aT KJIETOK, TUAPOJIH3AT
Oenka, TENTHIbL, OJIMTOMENTHABI, W/WIN AMHHOKUCJIOTBI, W/WJIH OPTaHWYECKHE MOJIEKYJIbI
W/WJIH pyTHe MUTATeIbHbIE BEIeCTBa U3 APYyTroro MUKpoopraHu3mMa). B HeKOTOphIX BapuaHTax
peanu3zalud JAaHHOTO M300pETEeHUs] MUKPOOPTaHWU3M B IMHTATEIBHON Cpele MPEeACTaBIIsSeT
coboii GRAS-mukpoopranusm. B omHOM BapwaHTe peanu3aliyi JAaHHOTO HM300peTeHuUs
MUTATeNbHAsT Cpela JJIsi MOJIOUHOKHUCIIBIX OaKTepHii, TAKUX KaK, HO HE OTPaHUYUBASICh UMH,
bakrepuu Lactococcus, Lactobacillus, FEnterococcus, Streptococcus wnu Pediococcus
(manpumep, monouHokuciabie GRAS-OGaktepun, takme kak GRAS-6Gakrepum Lactococcus,

Lactobacillus, FEnterococcus, Streptococcus wnmm Pediococcus), conepXuT nM3aT KIETOK,
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rUApoNn3aT OenKa, MEeNTUABI, OJUIONENTHIbl W/WJIM aMUHOKHCIOTBHI, W/WJIA OpPraHUYEeCKHe
MOJIEKYJIbl W/MJIM JPyrue MUTAaTeIbHbIE BEIIEeCTBA M3 APYroro MUKPOOPTaHM3MA, TAKOTo Kak
mo00oll W3 MHUKPOOPTaHU3MOB, OIMCAHHBIX B JaHHOM JOKYMEHTE, BKJIIOYas, HO He
OrpaHUYUBAsACH UM, MHKpoopraHusM Cupriavidus, Takoll Kak, HO He OIPaHHYUBASCH UM,
Cupriavidus necator, nanipumep, Cupriavidus necator DSM 531 umu DSM 541. B npyrom
BapUAHTE peaNn3alliy JAaHHOTO M300peTeHHsl Cpefa MAJsl BBIPAIIMBAHHUS TIPUOKOBOIO
MHUKPOOPTaHU3Ma, TaKOro Kak TPHOKOBBI MUKpoopranusm Fusarium wnu Rhizopus
(mammpumep, rpubkoBblii  GRAS-mukpoopranmsm, Takoil kak rpuOkoBbiii  GRAS
MUKpoopraHusMm Fusarium wnu Rhozopus), Takoro kak JO00H H3 MHUKPOOPTaHHU3MOB,
OINHCAHHBIX B JAHHOM JIOKYMEHTE, BKJIIOUasl, HO HE OIPaHUYUBAsICh UMH, Fusarium venenatum,
Rhizopus oligosporusunu Rhizopus oryzae, CONEPKUT JH3aT KIETOK, TUAPOIU3AT Oelka,
NENTUABI, OJUIONENTHIbl, W/WJIA AMHHOKHCIOTBHI, W/WJIH OpPTraHWYECKHe MOJIEKYJbl W/WIH
Apyrue TMUTAaTeNbHbIE BELIECTBA W3 APYroro MHKPOOPTaHHW3Ma, TAaKOro Kak, HO He
OrpaHUYMBAsCh MM, MHKpoopraHusMm Cupriavidus, TakOH Kak, HO HE OTPaHMYUBASICh HUMH,
Cupriavidus necator, nanipumep, Cupriavidus necator DSM 531 nmu DSM 541.

[212] B HekoTOpBIX  BapuMaHTaX pealu3alidl  JaHHOTO  HM300peTeHHs  IpUOKOBBIH
MHUKPOOPTaHU3M, CIIOCOOHBIN JM3HPOBATh OaKTepUANbHbIE KIETKH W/WINA THAPOIH3YHOLIHHA
OakTepuanbHBIl OENOK KYyJBTUBUPYIOT B IPHCYTCTBUM TAaKUX OaKTepUAIbHBIX KIIETOK.
Hanpuwmep, 6axrepuanpHas Ouomacca MOXKeT ObITh BbIICTIEHA U HEOOs3aTeNIbHO 00€3BOXKEHA, a
3aTeM TpHOKOBbIE MHKPOOPTaHM3MbI MOIYT OBITh WHOKYJHPOBaHbl Ha OaKTepHAIbHYIO
O6uomaccy, M rpuOKOBbIE MHUKPOOPTAHU3MBI MOTYT OBITh KYJbTHBHPOBAHbBI B IUTATEIbHON
cpene, Kak OMHCAHO B JAHHOM IOKYMEHTE, B INPHUCYTCTBUM OakTepHajbHOW Ouomacchl. B
HEKOTOPBIX HEOTPAHWUYMBAIOIIMX BAPHAHTAX PEATU3ALNH JAHHOTO H300peTeHUsi TPHUOKOBBIC
MHUKPOOPTaHU3MbI PEACTABISIFOT COO0M MUKPOOPTaHU3MBI Fusarium wiu Rhizopus, Takue Kaxk,
HO HE OTPaHUYHBAsICh UMH, Fusarium venenatum, Rhizopus oligosporus wia Rhizopus oryzae.
[213] KonkpeTHble mpuMepbl OHOPEaKTOPOB, YCIOBUS KYJBTUBHUPOBAHHS, reTepOoTpodHBIE H
XeMOTPOQHBIE YCIOBUS POCTa, MOANEPKAHUE KYJbTYPbl U aMUHOKHCIOTBI, WA OEJKH, WIIH
ApyrHe TMUTATENIbHbIE BELIECTBA, WM CIIOCOOBI MPOU3BONCTBA LENbHOKIETOYHBIX MPOAYKTOB,
ONHCAHHBIX B JAHHOM JIOKYMEHTE, MOTYT ObITh OOBEIUHEHBI JIIOOBIM MOAXOISIIINM 00pa3oM
1UIs1 TIOBBILIEHUs 3()(HEKTUBHOCTH POCTa MUKPOOPTAHU3MOB U MOJMYYEHUS] AMUHOKHCIIOTHI, MITH

Oeska, I APYroro MUTATEIbHOTO BELIECTBA, WK LEIbHBIX KJIETOK.

[onoput u akyenmopest 3,1eKmponos
[214] B HeKkOTOpBIX HEOTPAaHMYHMBAIOIINX BAPHAHTAX peANU3aLUN JAHHOTO H300pETEHHs

MHUKPOOPTaHU3MBbl, ONHCAHHBIE B JAHHOM JOKYMEHTE, BBIPAIIMBAIOT B XEMOABTOTPO(HBIX
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ycioBusix.  Hampumep, 1mpu  pocTe  MHKPOOPIaHM3MOB  MOXKET  HCIIOJb30BAThCS
OonocunaTeTHUecKoe BoccTaHoBiIeHHEe CO2 ¢ NCMOMB30BaHUEM aKLenTopa 351eKTpoHoB Oz w/uin
noHopa 3yekTpoHoB Hy. B HEKOTOpBIX BapuaHTax peanu3anuu gaHHOro m3odperenus Oz u H
00pa3yroTCsi B pe3yJbTaTe 3JEKTPOJIN3a BOAbl. B HEKOTOPHIX HEOrPaHMUYMBAIOIIMX BapUAHTAX
peanu3any JaHHOTO n300pereHus yacTh Oz, 00pa3yromerocst Npu 3JIeKTPOJIH3e BOAbI, U BECh
H:nonarotcs B BOAHYIO CYyCIIEH3UK0 MUKPOOPraHM3MOB, KaK ONHCAHO B JAHHOM AOKyMeHTe. B
HEKOTOPBbIX HEOrPAaHMUMBAIOIIMX BapUAHTAX peajH3alMU JAHHOTO H300peTEeHHUs] MOJSIPHOE
cootHoweHne H», momaBaeMoro B BOIHYHO CYCIHEH3UIO MHUKpPOOPTaHU3MOB, K MoisiM O3
coctaByisieT Oosiee 2:1. B HEKOTOPBIX HEOTPAHWYMBAIOUINX BapPUAHTAX PEATMU3ALUU TAHHOTO
n300peTeHns], B KOTOPBIX akientop 3JekTpoHoB Oz W noHOp 3yekTpoHOB H> oOpasyrorcs B
pe3yabpTaTe SJEKTPOJM3a BOAbL, ocTaercs u30biTok Oz, Mmocime TOro, Kak Kak BCe
Metabomueckie moTpedHocTH Mukpoopranm3mMoB B Hz um Oz Obutn yposierBopeHsl. B
HEKOTOPBIX TAKUX BapHAHTAaX pean3aluyl JaHHOro u300pereHus: m30bIToKk Oz MOCTABISATHCS
JFOASIM W/WITH IPYTHM a3pO0HBIM (pOopMaM KU3HH W/WJIA B TUAPOTIOHHBIE CUCTEMBI JUTS a3 PaLiiH
KOpHEH W/WIM HCIOJB30BATBCS B TMPOLEccax Tra3u(UKaluM, YaCTHYHOTO OKHCICHHS WIH
COKUTaHUs /W XPAHUTBCS U TPOJABATHCS KaK MOOOYHBIA X UMHUYECKUHN TPOAYKT.

[215] B HekoTOpBIX BapHaHTaX peaM3allH JAHHOTO M300pETeHUsi, B KOTOPBIX B KAa4eCTBE
JOHOpPa D3JIEKTPOHOB HCIOJNB3YETCSl MOJIEKYJSPHBIH BOXOPON, MOXKET OOpa3oBBIBATHCS
NOOOYHBI  XUMHUYECKUH TMPOAYKT TNPU TOJYYEHUH MOJIEKYJIIPHOrO  BOAOpOAa C
UCTIOIb30BAHUEM BO30OHOBJISIEMBIX HCTOYHHKOB SHepruu w/unm Oe3 BeiOpocoB CO,. B
HEKOTOPBIX BAPHAHTAX PEANN3ALMH JAaHHOTO U300PETEeHUs] BOIOPOAHO-KHUCIOPOIHAS PEaKLIys,
UCroNb3yeMast ~ NpH  JbIXaHUHM,  (EepMEHTATHMBHO  CB3aHA  C  OKHUCIHUTEJIbHBIM
dbochopunupoBanrieM. B HEKOTOPBHIX BapUaHTaX peanu3aliu AaHHOrO u3obperenuss ATD
w/wim  apyrue  oOpasyroluMecss BHYTPHKJIETOYHbIE HHEPTOHOCUTENH HCIOJB3YVIOTCS B
aHa0OJIMUECKOM CHHTE3€ aMHUHOKHCIIOT W/WiH OenkoB. B HEKOTOpPBIX BapHaHTaX pean3aliuu
TaHHOTO M300pETeHUs] KUCIOPO/, TOJIy4aeMblii IPU PACIICTIIICHUH BOIBI B KOJIMYECTBE CBEPX
TOTO, YTO HEOOXOAMMO MJIsi ABIXaHHUS, YTOOBI MOAAEPKUBATH ONTUMAJIbHBIC YCIIOBHS IS
¢ukcanm yriepoga ¥ TPOU3BOACTBA OPraHUYECKUX COCOMHEHUH BOAOPOIOKHCISIOLIMMHU
MUKPOOPTaHU3MaMHU, MOKET ObITh TepepadoTaH B (OpMy, TNPUTOIHYIO IJIsi TPOHAKU, C
MIOMOIIBI0 TEXHOJIOTHYECKHX 3TAIOB, W3BECTHBIX B IAHHON OONACTH TEXHUKH, U HAYKU O
KOMMEPUYECKOM MPOU3BONICTBE ra3000pa3HOro KUCIOPOAa.

[216] B HekoTOpbIX BapuaHTaX pealu3alud JaHHOTO U300peTeHHs] NPUMEHSIOTCS
Bonoponokucisromue, wum CO-okucisromue, W/ CH4-OKHuCTsIFOINE MUKPOOPTaHU3MBI,
KOTOPbIE UCIOJB3YIOT OOJIbINE 3JIEKTPOOTPHLIATENBHBIX aKLENTOPOB 3JeKTPOHOB, yeM COa, B

sHeprocOeperaloIux peakuusx s npousBoactsa ATD (nanpumep, npu OBIXaHUN),
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HampuMep, HO HE OrPaHHYMBAsCh OTUM, uHcnodp3yoT Oonbme Oz  Hampumep,
THIPOTreHOTPO(HBIE BOAOPOAHbBIE WM BOJOPOJOKHCISIIOIINE MUKPOOBI, KOTOPBIE CBSI3bIBAIOT
BOZIOPOA-KUCIOPOAHYO peakuuio, 2 Hy + O -> 2 H;0, ¢ npousBoactsom AT®, moryr
npousBoguth Oombpimme AT® wHa emununy H; w/wuimm papyroro goHOpa 3JIEKTPOHOB,
noTpeOsieMbIX BO BpPeMsl bIXaHUS, Y€M alleTOreHbl WM METAHOT€HbI, KOTOPBIE HCIIOIB3YIOT
CO:; B kadecTBe aklenropa >3JeKTPOHOB Npu AbixaHuu. Hampumep, BOIOpPOSOKHCAIOLINE
MHUKPOOPTaHU3Mbl MOTYT MPOU3BOAUTH, MO MeHblue Mmepe, nBa AT® nHa kaxaeii Ha,
notpebnsempnii npu aesixanuu [L. Bongers (1970) “Energy generation and utilization in
hydrogen bacteria” Journal of bacteriology 104(1):145-151, koTopasi BKJIIOUEHA B JaHHBIH
JOKYMEHT B TOJHOM OOBEME MOCPEICTBOM CCBUIKH]|, YTO B BOCEMb pa3 OOJIbIE KOJHYECTBA
AT®, BepabateiBaeMoro mpu norpedsneHnn Hp mpu nbIxaHWM, 4eéM TO, YTO MOXKET OBbITh
IIPOU3BEEHO MUKPOOPTaHM3MaMHU, KOTOpblE MOABEPrarOTCs METAHOI€HE3y WM alleTOreHesy,
ucnonn3yst H2 B xauectBe noHOpa 371ekTpoHOB U CO2 B KayeCcTBe aklenTopa 3JEKTPOHOB NpU
apixanuu. Ilo 3ToM mnpuYMHE HUCHOJB30BAHHE MHUKPOOPTaHU3MOB, KOTOpbIE€ MOTYT
UCTIONB30BaTh 0OJiee 3JEKTPOOTPULIATENIbHBIE aKLENTOPbl JJIEKTPOHOB NPU IBIXaHUU H
nponsBoncTBe AT®, Takux Kak, HO HE OrPAaHMYNBASICh UMH, BOIOPOJOKHCISFOIINE MUKPOOBI,
s aHaOonndeckoro OMOCHHTE3a, TAKOrO Kak, HO HE OTrPaHWYMBAsCh 3THM, OHOCHHTE3
AMHHOKHUCIJIOT, OENKOB HJIM JKUPHBIX KUCJIOT M3 CHHTe3-raza uinn Hz, moxer Obith Oonee
3¢ (eKTUBHBIM, Y€M HCIIONB30BAaHUE AllETOI€HOB WUJIM METAHOI'€HOB, TAKUX KaK T€, KOTOPBIE B
HACTOsIIee BpeMsl UCHOJB3YIOTCA B Omonormyeckux TexHonorusix GTC mns mpomsBoacTsa
KOPOTKOLIETIOUYEYHBIX KHUCIIOT WM CIUPTOB (Hanpumep, YKCYCHOW KHUCIIOTHI WM 3TaHOjNa). B
HEKOTOPBIX BAPHAHTAX PEAN3ALMH JaHHOTO N300PETeHNs] BOXOPOAHO-KHICIOPOIHAS PEaKIys,
UCToNb3yeMasi ~ TpU  JbIXaHWM,  (EPMEHTATMBHO  CBfi3aHA  C  OKUCJIUTEJIbHBIM
dochopunrpoBanuemM. B HEKOTOPBIX BapHaHTax peau3allui JaHHOTO U300peTeHus a3poOHOoe
IBIXaHHE HUCIIONb3YeTCsl KIETKAMU MUKPOOPTaHMU3MOB, OMHCAHHBIX B IaHHOM JIOKYMEHTE, IS
npousBoacTBa AT®. B HeKOTOpBIX BapuaHTax peanu3auuu qaHHOro u3odperenust ATD w/vnmu
apyrue obpasyromuecs: BHYTPUKIETOUHbIE SHEPTOHOCUTEIHN HCIIOIB3YIOTCS B aHAOOJIHMUECKOM
OMOCHHTEe3¢ aMUHOKHCIOT W/Win OenkoB. B HEKOTOpPhIX BapHaHTaxX pearu3aludl JAaHHOTO
M300pEeTeHNs] HCIONB3YIOTCSl  BOJOPOAOKHCISIFOIUN W/ KapOOKCHIOTPOGHBIA  n/Wiu
METaHOTPOQHBIM W/HIK reTepoTpOopHBIH MUKPOOPTAHU3M WJIH KOMITO3ULIMH, COAEPIKAIINEe 3TH
MHUKPOOPTaHU3MBI, TIPU 3TOM MHKPOOPTaHH3M 3KCIPECCUPYET OAMH WM Oojiee (pepMEeHTOB,
KOTOpble  O0ecrneynBar0T  OWOCHHTE3  IOJIE3HBIX  YIJIEPOACOAEPIKAIINX  MPOAYKTOB,
NPEACTABISIIOIIUX MHTEPEC, BKJIOYas, HO HE OIPAaHUYUBASCH OTUM, XMMHUYECKHUE BEILECTBA,
MOHOMEPBI, MTOJIUMEPHI, OEJKH, MOJHCAXapUAbl, BUTAMUHBI, HYTPULIEBTUKH, AHTUOMOTHKH WIH

dapmarieBTUYECKHE MPOAYKTHI UM UX MPOMEXKYTOUYHbIE MPOAYKTHI, U3 YIIEPOICOAEPIKALIETO



64

ra3oBOrO ChIPbsi, BKJIIOYasi, HO HE OrPaHUYMUBASICh OTUM, CUHIA3 WU F€HEPATOPHBIN a3, Uiu
npUpOAHbI ra3, nim ouoras, unun COz B coderannu ¢ BozoOHOBisseMbiMU Hz mim CO unm
METaH-COIePKALIMMHU ra3aMu. B HEKOTOpBIX BapuaHTax peajlu3allid JAaHHOTO H300peTeHHs
yKa3aHHbIE TPEJCTABISIOLINE HWHTEpPEC IMPOAYKTbl Ha OCHOBE VIJIepoja MOTyT OBbITh
OMOCHHTE3UPOBAHbI TeTEPOTPOYHO U3 OPraHMYECKOTO MOJINYTIIEPOJHOTO CBIPbS, TAKOTO Kak,
HO HE OrpPaHWYMBAsCh OTHUM, IJIIOKO3a, (QpPyKTO3a W JApyrue caxapa. B HeEKOTOpbIX
HEOTPAaHMYMBAIOIIMX  BAapHAHTAX  peaNn3ald  JAHHOTO  HM300pPETeHUsT  HMCIOJB3YIOT
MUKPOOPTraHMU3M  WJIM  KOMIIO3MLIMIO,  COJEPXKAIIYH)  MHUKPOOPraHu3M, TMpPU  OTOM
Mukpoopranusmy Ttpedyercs menHee 4H, wim HAJIH nns mpoussoncrBa onmHoro AT
MOCPEACTBOM JbIXaHMs. B Opyrux HEOrpaHWYMBAIOIIMX BApPHAHTAX pPEATM3aLUU AAHHOIO
n300peTeHNs] UCTIONB3YETCS MUKPOOPTaHU3M, KOTOPBIH mpoayuupyer Oonee ogHoro AT® Ha
kaxnpii Hy nmmn HAJIH, motpeOnsiemblii mpu npixaHud. B mpyrux HeOrpaHUYHBAROIIUX
BApPHUAHTAX pEAIM3ALNN JaHHOTO H300pETEeHUs] HCIONB3YEeTCS MHUKPOOPTAaHU3M, KOTOPBIH
npoayuupyeT, nmo MeHbiune mepe, n8a AT® Ha kaxneni Hy nim HAJIH, notpeGisiemsrii ipu
OBIXaHUH, WK, IO MeHblel mepe, 2,5 AT® Ha kaxnwiii Hy wiin HAJTH, notpebnsiemblii ipu
I bIXaHUU.

[217] JonosHUTENBHBIM NPU3HAK HEKOTOPBIX HEOrPAaHMYMBAIOLIUX BAPUAHTOB peaM3aLUU
TAaHHOTO H300peTeHMsI KacaeTcs MCTOYHHKA, NPOU3BOACTBA WM PELUPKYJSILUH JOHOPOB
3JIEKTPOHOB, HCIIOJIb3YEMBIX XEMOABTOTPO(MHBIMH MHUKPOOPTaHU3MAaMHU JJISi  CBSI3BIBAHHS
IUOKCUAA yriiepoja W/uiu Apyroro ucxogHoro cbipbsg Cl B opraHuveckue COEIMHEHHUS.
JIOHOPBI 3JIEKTPOHOB, UCIIONIB3yEeMbIe IS 3aXBaTa AMOKCHAA YIiepoaa u (UKCALUH YIIepoaa,
MOTyT OBITh IOJIy4EHBI WIIH NepepaboTaHbl B ONPEAETICHHBIX BAPHAHTAX PEeaTU3aLUN JAHHOTO
n300peTeHNs] SJEKTPOXUMHYECKUM KM TEPMOXHMHUYECKUM CIOCOOOM C HCIOJIb30BAHUEM
SHEPTHH PsAa PA3UYHBIX BO30OOHOBJSIEMBIX MCTOYHHKOB SHEPTrUM /WM TEXHOJOTHH C
HU3KUM VPOBHEM BBIOPOCOB yIJieponma, BKJIKOYAs, HO HE OrPaHUYUBASICh ITHM:
(DOTORNEKTPUYECKYIO  SHEPTUIO, COJHEYHYIO TEIUIOBYKD JHEPTHI0, JHEPTHUI0  BETPa,
TUAPOSJIEKTPOSHEPTUIO,  SIIEPHYI0  DHEPTUI0, TEOTEPMAJbHYK) 3HEPIHul0, YCUICHHYIO
reOTepMaJIbHYI0 3HEPrUI0, TEIUIOBYIO 3HEPrUI0 OKeaHa, SHEPrUI0 BOJH OKEeaHa, SHEPrHUI0
NpuIMBOB. MHOIME BOCCTAHOBJIEHHBIE HEOPTaHMYECKUE XMMHUYECKHE BEIECTBA, HA KOTOPBIX
MOTyT pactu xeMoaBToTpodsl (nanpumep, Ha, CO, H,S, nByxBaneHTHOE >kene30, aMMOHUM,
Mn?") MOXHO 1€rko MOJyYUThb C TMOMOIIBI0 3JIEKTPOXMMHYECKMX W/MIM TEPMOXUMHYECKHX
IPOIIECCOB, XOPOIIO U3BECTHBIX B JAHHOW O0JIACTH TEXHUKH U HAYKE XMMUYECKON HHKEHEPHH,
KOTOpblE MOTYT MPHUBOAMTHCS B JEHCTBHE pPAa3IMYHBIMH BHIAMH VIJIEKHUCIOro rasa 0e3
BBIOPDOCOB WJIM C HHU3KMM YPOBHEM BBIOPOCOB yrjiepoia W/WIM BO300OHOBISIEMBIMU

HUCTOYHHUKAMH SHEPTHUH, BKIIKOYAsA, HO HC OIrpaHUYIUBAACH 3THUM, (I)OTOBJ'IGKTPI/ILIGCK}’IO 9HEPruLo,
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COJTHEYHYIO TEIIOBYIO SHEPTHUIO0, SHEPTHIO BETPA, THUAPOSJIEKTPOSHEPTHIO, SIAEPHYIO SHEPTHIO,
re0TePMAIIbHYIO SHEPTHIO, YCHIEHHYIO F€0TepMANIbHYIO SHEPTHUIO, TETJIOBYIO SHEPTUIO OKEaHa,
SHEPTHIO BOJH OKEaHa, SHEPTHIO MPUIIUBOB.

[218] IIpousBoacTBO BOAOpOAa M3 BO30OHOBJSIEMBIX HCTOYHHKOB SHEPTUH TOCTENEHHO
3aMEHsIeT TNPOU3BOACTBO M3 CHUCTEM HCKOIAEMOIO ChIpbs, M OXXMIAETCS, YTO TEXHUUYECKHUE
JOCTHKEHUS] B YHEPIeTUUECKOM CEKTOPEe CHU3AT LIeHbl HA MPOU3BOJICTBO 3€JIEHOrO BOZOPO/A B
Onwxkaiimmem Oynymem. Hampumep, 3JeKTponuzepbl KOMMEPUYECKOTO W MPOMBIIIJIEHHOTO
Kjacca yxke obecrneunBarOT 3(p(HEKTUBHOCTh HCIOJb30BAHUS 3JIEKTPOdHEpruu ao 73%, a
UCCIIEIOBAHHSI HOBBIX MAaTEPUAJIOB U KOH(PUTYpALMi SJEKTPOIU3EPOB MPOAEMOHCTPHPOBAJIH,
YTO BO3MOXKHas 3¢ ¢eKkTuBHOCTh aocturaer 96%. B HEKOTOpBIX BapHaHTaxX pean3aluu
TAHHOTO W300PETEeHUs] HMCIONB3YeTCs] KOMMEPUYECKH IOCTYIHAS TEXHOJOTHS SJIEKTPOJN3a C
3((HeKTUBHOCTBIO HCIIONB30BAHMUS JJIEKTPUIeCcKoi sHepruu domnee 70% s moydeHus JOHOpa
snekTpoHoB H; w/mmm akuenrtopa 3sekTpoHOB Oz, B HEKOTOpBIX BapuaHTax peaH3alHud
TAHHOTO M300PETEeHUs] HCIIONB3YIOTCS TEXHOJIOTHU 3JIEKTPOSN3a C 5HeprodpQeKTHBHOCTHIO
73% wm Oonee, w/ v 3HeProdGpPeKTUBHOCTHIO 10 96% u Gonee.

[219] B HekOTOpBIX BapHaHTaX peaM3aliHi JAHHOTO HM300pETeHUusi, B KOTOPBIX B Ka4eCTBE
JIOHOpPa 3JIEKTPOHOB HCIIONB3YETCsl MOJIEKYJSpHBIA Bojopon, Hz momywaroT crocobamu,
XOpOLIO HW3BECTHBIMH B IAaHHOH OONAaCTM TEXHUKM M HayKe B OOJAaCTH XMMHUYECKOH H
TEXHOJIOTUYECKON HH)KEHEPHUH, BKIIOYAs, HO HE OrPAaHUYMBASCh 3TUM, ONUH WM Oojee U3
CIIEYIOLINX CIIOCOOOB: 3JIEKTPOJIU3 BOABI, BKJFOUAs, HO HE OMPAHUYMBASICh STHM, ITOIXOMbI C
UCIIOJIB30BAaHNEM NPOTOHOOOMeHHbIX MeMOpan (PEM), »MAKUX 3JIEKTPOJMTOB, TaKHX Kak
KOH, menoyHoro siekTpoiu3a, 3JEKTPOJNN3a C TBEPAbIM MOJUMEPHBIM 3JIEKTPOJIUTOM,
3JIEKTPOJIH3a C MPUMEHEHUEM BBICOKOTO JIaBJICHUS, BBICOKOTEMIIEPATYPHOTO 3JIEKTPOJIN3A Mapa
(HTES); w/vnu TepMOXUMHUECKOE PACLISTNIEHHE BOJIbI C MOMOIIBIO CIIOCOOO0B, BKJIKOYAsi, HO HE
OrpaHUYMBASICh 3TUM, LIUKJI OKCUAa keje3a, nuki okcun uepust (IV)-oxcun uepust (1), muka
LIUHK-OKCU/I [MHKA, LUKJ Cepa-Hoj, LUK MeAb-XJIOp, LHMKJI KaJbLHUH-OpOM -3Kenes3o,
THOpUAHBIA LUKJ Cepbl, W/WIN 3JEKTPOJIU3 CEPOBONOPONA, W/HIM TEPMOXHMHUYECKOE
paclieryieHne CepoBOJOPOaA; WM APYrHe SJIEKTPOXUMHUYECKHE WM TEPMOXUMHUYECKHUE
NPOIIECCHI, KOTOPBIE, KaK M3BECTHO, MPOU3BOMASAT BOAOPO C HU3KUM HIIH HYJIEBBIM BBIOPOCOM
IBYOKHCH yTJIEPOAA, BKIIIOYAst, HO HE OTrPAaHUYHBASICh HTHM, yIaBJIMBaHUE W XpaHEHUE
yraepona (CCS), obecnieunBaromux KOHBEPCUIO METaHa. B HEKOTOPBIX BapHaHTaX peaH3aliu
TaHHOTO M300peTeHus] MOAXOA K MosydyeHuro Hp BKIIOUaeT, HO HE OrpaHHYUBAETCS STUM,
3JEKTPOJIN3 €  HCHOJBb30BAHMEM  BO30OHOBIISIEMOH  3JEKTPUUECKOM SHEpPruM  W/wim
3JIEKTPOIHEPTHH M3 HCTOYHUKA C HU3KMM YPOBHEM BbIOpocoB mapHHMKOBbIX razos (III'). B

HEKOTOPBIX BapHAHTAX pealu3alii AaHHOTI'O I/1306peTeHI/I$I QJICKTPOJIU3 MPOUCXOAUT MOA
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IeWCTBHEM OJHOr0 WM Oojiee U3 CIEAYIOIINX HCTOYHUKOB. COJIHEUHAsi SHEPTHsl, BKJIKOYasi, HO
HEe OrpaHUYUBAsCh 3TUM, (OTOIJIEKTPUUYECKYIO SHEPTHUI0, COJHEYHYIO TEIUIOBYIO SHEPTHIO,
SHEPTUI0 BETPa, THUAPOIJIEKTPOIHEPIHUIO, SACPHYIO OSHEPrHI0, TeOTePMAaJbHYIO 3HEpPTHIO,
YCUJIEHHYIO T€OTEePMAJIbHYIO SHEPTHIO, TEIUIOBYIO SHEPTHI0 OKeaHa, YHEPTHI0 BOJH OKEaHa,
SHEPTHUIO MPIIHBOB.

[220] Bo BceM Mupe CyLecTBYIOT OFPOMHBIE PECYPChbl 3HEPrMH BETPa, U3 KOTOPBIX
UCIIONIB3YETCsl JIMIIb KPOIIEYHBINA MpoleHT. Huskoe Tekyliuee HCIOMb30BaHHE B OCHOBHOM
CBSI3aHO C TPEPBIBUCTBIM XapaKTEPOM BETPOBBIX PECYPCOB, YTO MPUBOAMT K HM3MEHEHHIO
BBIPAOOTKHU 3JIEKTPOIHEPrHH C TEUCHHEM BPEMEHU U HEJOMCIIONB30BAHUIO MOIIHOCTEH st
yIOBJIETBOPEHHUS CIIPOCA HA IHEPTHIO B OOJIBIIMHCTBOM KOJIMYECTBE 4acOB. PacmpocTpaHeHHOe
HECOOTBETCTBME MEXKIY T[OCTABKOW OSHEPrMHM BeTpa U CIPOCOM HA 3JIEKTPOIHEPTHIO
NPOSIBIISIETCS] B MPUMEPax M3 PasHbIX CTpaH Mupa, Hampumep, B LlloTiaanauu, rae BeTPSHBIM
9JIEKTPOCTAHLMSAM IUIATSIT 32 OTKJIKYEeHHe TypOMH H3-3a2 HW30BITOYHOH  MMOCTaBKH
[http://www.mnn.com/earth-matters/energy/blogs/blown-away-wind-turbines-generate-enough-
energy-to-power-every-home-in], and in parts of Texas where electricity has been provided for
free at night when wind power i1s high and grid demand 1is low
[http://www.nytimes.com/2015/11/09/business/energy-environment/a-texas-utility-offers-a-
nighttime-special-free-electricity. html? r=2]. Dta npobnema MoxeT ObITH pelleHa 3a CuUeT
WCTIONIb30BAHUSI SHEPTHU BETpa, BbIPadAThIBAEMOIN B HEMHMKOBBIE Yachl MOTPEONEHHs, IS
NPOU3BOACTBA Chipbsi H> i mporecca B HEKOTOPBIX BAapHAHTAX pealU3alMyd TaHHOTO
N300peTeHUs.

[221] B HacTosimmee Bpemsi BOAOPOA BCE Hallle PacCMAaTPUBAETCA KaK BO3MOXKHAsl CUCTEMA
XPaHEHHs] SHEPTUHU B TaK HA3bIBAEMOM IOJXOJIE «IHEPTHs B ra3y. [Ipucyinas Bo30OHOBIIsIEMbIM
UCTOYHUKAM SHEPTrUU HeCTAOUIBHOCTD (0OCOOEHHO COTHEYHON M SHEPTUH BETpa) U U30BITOUHAS
3JIEKTPOIHEPIHsl, TMOJy4aeMass W3 OHEProcHUCTeMbl (BHEMHKOBAs JHEPrHs) MOTYT ObITh
CMsMYeHbl 3a CYeT TMPOM3BOACTBA BOJAOpOAA IMyTeM J3JieKTpom3a Boabl CoriacHo
OOJIBLIMHCTBY COBPEMEHHBIX CXeM, MPOHM3BEACHHBIN ra3000pa3HbIii BOJOPOA MOXKET OBITh
3ateM mpeoOpa3oBaH OOpPATHO B 3JIEKTPUUECTBO C MOMOIIBI) TOIUTUBHBIX 3JIEMEHTOB W/WJIH
ra3oBbIX TYpOMH B MepHOAbl MUKOBOro motpednenust. Wmu, anprepHatuBHO, H» Mmosker
MOIaBaThCsl B TA30BYIO CETh HJIH MTPEBPALIATHCS B METaH MOCPENCTBOM MeTaHupoBaHusi. Kpome
TOrO, BOJOPOA MOXKET OBITh HCIOJB30BAH B KAuecTBe ChIpbS B XHUMHYECKOI,
HEe(PTEXUMHUYECKOW, METAJUTYPrHUeCKOd ¢ MHINEBOH NPOMBIILIEHHOCTH. B HEKOTOPBIX
BapUAHTAX PeATU3aLUHU MPEIJIOKEHbI HOBbIE BOBMOKHOCTH B PaMKaxX CXeMbl MpeoOpa3oBaHuUs
SHEPIUU B ras, MO3BOJISIsI UCHIONB30BaTh Ha B Oosiee MMPOKOM Auana3oHe MPOAYKTOB, BKJIIOYAs

OMOXUMHUYECKHe BeLIeCTBA M, B YAaCTHOCTH, O€JKH, AaMHHOKHCJIOTBHI, yHOOpeHus u
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OMOCTUMYJISITOPBL. B HEKOTOPBIX BapHaHTaxX peaTu3alil JaHHOTO H300peTeHHsT BOIOPOI,
MOJIy4aeMblii ¢ HCIOJB30BAHUEM  HM30BITOUYHOW  3JIGKTPOSHEPTHUH, TMOJydyaeMor U3
SHEPrOCUCTEMBI, W/WUJIM BHETIMKOBOW SHEPIHH, UCIOJIb3YETCs] B KAUECTBE TOHOPA 3JEKTPOHOB
IJis ONHOro WM Oojiee METadONMYECKUX IyTeH, NPOMCXOMAIIMX B MHKPOOPTraHU3Max,
UCIIONB3YIOIIUX BOAOPOA. B HEKOTOpBIX BapuaHTax pealu3alMyd JAHHOTO M300peTeHHs
BOZIOPOJ W/ KUCJIOPOT, HEoOXOIUMbIe ISt MHKpPOOHOTO OuocuHTe3a
BOJOPOJOKHUCIISIIOINMMU ~ OaKTepUsMU  W/HIIM  adpOOHBIMH  OakTepusiMi, OOpa3yrTcsi B
pe3yJbTaTe 3JEKTPOJIH3a BOABI C UCIOIb30BAHUEM BO30OHOBIISIEMON SHEPTHH U, B YaCTHOCTH,
BHEIIUKOBOM 3JIEKTPOSHEPTUU, mM.e. BIEKTPOIHEPruy, AOCTYNHOH, KOrza MpeasioskeHne
SHEPTHH MPEBbIIIAET MOTPEOICHUE, U KOTOPask B TEKYIIEeH CUTYyalluy YaCTO TPATHTCS BIYCTYIO.
[222] B HEKOTOpBIX BapUaHTaX pean3alii JAHHOTO M300PETEeHNs JIOKAIbHOE XPaHEHHE Ta30B
Hz u CO: no3Bonser OTBOAUTL SHEPTUI0 OT SHEPrOCHCTEMbI TOJNBKO B IEPHOABI, KO/
BO30OOHOBIIsieMasi TeHepauMs MPEeBbIIAET NOTPeOseHNe BIEKTPOSHEpruu. B HEKoTOphIX
BapHUAHTAX PEeAM3aLlH JAaHHOTO H300PETeHNsT SHEPTHSI MOKET MOCTYIATh B SHEPTOCUCTEMBI B
OOBIYHOM pEXUME B TMEPUONbl TOBBIIIEHHOTO NOTpeOseHus. B HEKOTOphIX BapHaHTax
peanm3anuy JaHHOTO M300pEeTEeHUs MPOLIECC He HapyIIaeT Nmojady BO30OHOBIISIEMON 3HEPTHUH,
a, ckopee, obecreunBaeT OoJiee IMOJNHOE HCIOJIb30BAHHE BO30OHOBIISIEMBIX T'€HEPHPYIOLINX
MOILHOCTEH, TAaKUX KaK, HO HE OrpaHMYMBAsCb WJIU, BETPOBasi M COJIHEYHAsl SHEPTHUs.
HekoTtopble BapwaHThl pealu3allUd JAHHOTO HM300peTeHHs] IO3BOJSIIOT  IMPOAOJIKATH
BO30OHOBIISIEMYI0 pabOTy U BBIPAOOTKY 3JIEKTPOIHEPTUHU Jake B MEPHOIbI, KOT/ia BBIpabOTKa
3JIEKTPOSHEPTHU MpPEBbIIAeT NOTpebsieHne dHEePruu U3 3Heprocetu (Hanpumep, BbIpabOTKA
BHETMKOBOI HHEPTUH BETPa UM COTHEYHOH SHEPTHH).

[223] B HexOTOpBIX BapuUaHTaX pealu3aldyd NaHHOTO H300pETEHUs JOHOPBI 3JIEKTPOHOB
BOZIOPOZa HE O0S3aTeNIbHO TE€HEPUPYIOTCS C HU3KMM MM HYJIEBBIM BBIOPOCOM JIBYOKHCH
yraepona. OQHAKO B HEKOTOPBIX TAKHX BApUAHTAX Peajii3alii JAHHOTO N300peTeHUs] BOJOPOX
NOJYYalOT W3 YCTOWYHMBBIX WM MAJIOLIEHHBIX MCTOYHHKOB JHEPTUU W/WIM yriepoja ¢
HCIIOJIb30BAHUEM CIIOCOOOB, H3BECTHBIX B O0JACTH XHMHYECKOM M TEXHOJIOTHYECKOM
uHXeHepuu. Takue crmocoObl BKIIOYAKOT, HO HE OrPAaHUYHBAIOTCS WMH, Tra3u(UKaIHio,
UPOJIN3, TTAPOBOH PUPOPMHUHTI MM aBTOTEPMHUYECKHI PUPOPMHHT CBHIPBS, BKIIOYAs, HO HE
OrpPaHUYMBASICh 3TUM, OTHO WK OoJiee U3 CIEAYIOIIErO: CelbCKOXO3SHCTBEHHbIE MaTepHAIBL,
IpeBeCHHa, THUApaTbl MeTaHa, COJIOMAa, MOPCKME BOJOPOCIHM M Keil, U MajoLeHHas
BBICOKOJIMTHOLIEJUTIOJIO3HAs Oromacca B 1esIoM. B HEKOTOpBIX BapHaHTax peajn3aluy JAaHHOTO
n300peTeHNs] CUHTE3-Ta3 WM TeHepaTopHblii ras, comepxamuii Hy w/mmm CO w/wmm CO;
UCTIONB3YEeTCS B KaueCTBE JIOHOPA 3JIEKTPOHOB W/MIIM KaK MCTOYHHK yriepopa. B HekoTophIx

BapuaHTax peanusanuu naanHoro mszodperenuss Hy w/umu CO wumu COs, comep:kamuiicss B
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CHUHTE3-Ta3e WM TIeHepaTOPHOM rase, fomnojHsercs Hz, MoaydeHHBIM C HCIHOJNBb30BaHUEM
BO30OHOBJISIEMBIX HCTOYHUKOB JSHEPrHM W/HWIW HMCTOYHHKA SHEPrHM C HU3KHUM YPOBHEM
BBIOPOCOB MAPHUKOBBIX Ia30B U Ipolecca MpeoOpa3oBaHMs, TAKOIO Kak OAWUH WU Oonee u3
ONMCAaHHBIX B JAHHOM JOKYMEHTE.

[224] B HEeKOTOpBIX HEOrPaHWYMBAIOIIUX BapUAHTAX pPeANU3ALMH JAHHOTO H300peTeHHs
npoucxomut cHwkenue copepkanuss CO:z W/WiM CHUHTE3 KJIETOYHOTO MaTepuaia, KOTOPBIH
MOJKHO HCIIOJIb30BaTh B KauecTBE MHUINM WJIM MUCTOYHMKA MUTaHUS. B HEKOTOpBIX BapuaHTax
peanu3aly JAaHHOTO M300pETeHMs COOTHOLIEHHE BOAOPOJAa W MOHOOKCHAA yriiepoma B
CUHTE3-Ta3€ WJIM FeHepaTOPHOM ra3e MOXHO PeryJiipoBaTh C MOMOIIBIO PEaKIMH KOHBEPCHUU
BOJISTHOTO ra3a W/WJM yJIaBIMBAaHUS YIJIepoja IO TOro, Kak ra3 OyAeT AOoCTaBiIeH B MUKPOOHYIO
KyJbTYpy. B HEKOTOpBIX BapuaHTaX pealu3ald NaHHOTO u3o0perenus coenmHeHus: Cl
00pa3yroTcsi B pe3ysibTaTe MapoBoro puopMrUHIra METaHa UM MPUPOIHOTO ra3a, B YaCTHOCTH,
OTpaOOTAHHOTO TMPHUPOTHOrO Ta3a WM IPHUPOAHOrO ra3a, KOTOPBII B NPOTUBHOM Clydae
cxurancst Obl WM BeIOpaceBasCs B arMocdepy, niam Ouorasa, WM ra3a U3 OPraHMYECKHX
OTXOJIOB, U TOAAIOTCS B BUAE CHHTE3-Ta3a W/WIM I€HEPaTOPHOrO ra3a WM JKUAKOTO IOTOKA
coequHennii Cl st KyJnbTypbl MHUKPOOPraHHM3MOB, INPU 3TOM B HEKOTOPBIX BapHUaHTax
peanu3anyy COOTHOIIEHHE BOAOPOa U MOHOKCHAA YINIEPOAA B CUHTE3-Tra3e Wi FeHepaTOPHOM
rase MOXXHO PpEryJHpOBaTh C TIIOMOIIBIO pEaKUUHU KOHBEPCHU BOXISHOIO Tra3a W/WiIu
yJIaBJIMBaHUs YIIepoaa A0 TOro, Kak ras OyJeT HOCTaBjleH B MUKPOOHYIO KYJIBTYypY.

[225] Cnenyromue I[Tpumepb! npeHa3HAYEHBI U151 MILUTIOCTPALIMK JAHHOTO H300pETeHNs, a He ero

OTpPaHUYEHHUSL.

INPUMEPDBI

TIpumep 1. CTa0MILHOCTL DMVJILCHHA

[226] MccnenoBana criocoOHOCTh 3MYJIBCUU CONMPOTUBIISITBCS MU3MEHEHHIO CBOMX CBOMCTB BO
BPEMEHHU.
[227] Uccnenyemblie 0Opa3iib:

»  WzonsT ceiBopoTounoro nporeuna (MCIT) (50% Genka)

» llenpHoknerounas 6uomacca (LIKB), Beipamennas Ha caxape (12,86% N; 70,9% Genka, ¢

ucrosb3oBaHueM ¢akropa J[xoHca 5,5)

[228] ITpouenypa: Cmech 5 T OeaKOBOro pacTBOpa U 5 T' Macjia XOPOLIO MEePEMEIIUBAIIA B
romoreHnzarope. PacTBop MHKyOMpoOBalu NpH KOMHATHOW Temriepatype. M3mepsmu oObem

BONHOM (a3bl. IIporieHT cTabMIbHOCTH SMYJIBCUU PACCUUTBIBAJIM T10 CIEAYIOLIEH Gopmye:
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. Ve — ¥y
% CTaOHUABLHOCTH 3MYJAbCHH = v x 100%
B

rae: Ve npeacrasisieT co0oi 00beM BOIHOMN (a3bl 0 3MYyJIbCUPUKALIUH
Va npencrasiser coboit 00beM BOAHOMH (asbl Mocje yCTaHOBIEHHOTO BpeMeHu (Harmp., 30

MUH)

Crabunbaocts smyascuu UCIT u ITIKD

[229] BenkoBblii pacTBOp rOTOBHIIM HAa qucTULMpOoBaHHOM Boxe: 4,58% WCII, pH 6,50; 4,33%
KB, pH 6,26. 5 r O0enkoBOro pacTBOpa CMEUIMBAIM C S5 T KYKypy3HOrO Macjia W
roMoreHusupoBain Ha mudpoBom romorenmzarope IKA Turrax T25 B TeyeHue S5 MuH.
OMyJIbCHOHHBIE PACTBOPBI MEPEHOCUJIM B MEPHbIE LWJIMHIAPHI U U3MEPSUIM O0BEM BOIHOTO

cnosi. PesynbraTel mpuBeneHsl B Tabnure 1.

Tabauua 1. CtaduabHOCTh IMyabcun, %o

pomenmee | 30 mun 14 2y 22 4
Bpems

ncu 100% 84% 74% 36%
Kb 100% 100% 100% 73%

Ipumep 2. ImviabcuoHHAss CIOCOOHOCTDH

[230] MccrenoBana ciocoOHOCTh OETKOBOTO pacTBOPA SMYJIBIUPOBATH MACIIO.
[231] Uccnenyembie oOpasibl:

»  Mzonst ceiBopoTounoro nporeuna (MCIT) (50% Genka)

» llenpHoknerounas 6uomacca (LIKB), Beipamennas Ha caxape (12,86% N; 70,9% Genka, ¢

ucnosib3oBaHueM ¢akropa J[xoHca 5,5)

[232] ITpouenypa: 'oToBIIM pasHbie cMecH ¢ PUKCUPOBAHHON MacCOi OEIKOBOTO pacTBOpa U
PA3NIMYHBIMA MacCaMHU Macia. DMYJIbCHIO MOJyYalld ¢ IOMOIIBI TOMOreHu3arTopa. M3mepsau
yIEIbHYID  MPOBOAMMOCTb  K&KIOTO  SMYJIbIHPOBAHHOTO  oOpasma.  OMyJIbCHOHHYIO
CIOCOOHOCTh PACCUHUTHIBAIA B TOUKE MHBEPCHUU OT MAclio-BOAA (Karid Macyia B BOXE) K BOJe-
Maciy (Karuid BOJIbI B Maciie) 1Mo clieayromei popmye:

Witg (r) Macna 1o 4 ocJie TOYKH HHBEePCHH

IMyILCHOHHAA CTIOCOBHOCTD =
Wig (r) ucnonb3zopaHHoOTO Geka

[233] dns UCII Touka mHBEpCcUU BO3HUKAET MpH 2 T OenkoBoro pacrsopa (4,583% teepmoro

BEIeCTBA) M 4 T U 5 T Macia. DMyJIbCHOHHAsI CIIOCOOHOCTH cocTaBmia 98,19 r macna/r Oenka.
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Pesynbrarel npuseaeHsl Ha Dur. 2.
[234] dnsa LIKB Touka mHBEpCHU BO3HUKAeT MpH 3 r OemkoBoro pacteopa (4,327% Teepaoro
BEIeCTBA) M 4 T U 5 T Macia. DMyJIbCHOHHAsI CIIOCOOHOCTh cocTaBmiia 46,26 T macna/r Oenka.

Pesynbrarel npuseaeHsl Ha Dur. 3.

[235] XoTs nanHOe n300peTeHue ObLIO OMUCAHO ¢ HEKOTOPBIMHU MOAPOOHOCTSIMH MOCPEACTBOM
WUTIOCTPALIMK U MPUMEPOB B LENSX SICHOCTH W TIOHUMAHUS, CIIEUAINCTAM B JaHHOW 00JacTH
TEXHUKH OyIeT OYEBHIHO, 4YTO HEKOTOpPble HW3MEHEHUST W MOIU(PUKALUU MOTYT OBITh
peann3oBaHbl 0e3 OTKJIOHEHHs OT CYIMHOCTH M o0beMa HaHHOro usodOpereHust. I[lostomy
OMKCAHUE HE TOJPKHO TOJIKOBATHCS KaK OrpaHUYMBAIOINee 00beM TAHHOTO H300PETeHUSI.

[236] Bce myOnukanuu, maTeHThl U 3asiBKM HAa TMATEHT, YIOMSHYThIE B JAHHOM JIOKYMEHTE,
BKJIFOUEHBI B JJAHHBIA JOKYMEHT B MOJHOM O0OBbeMe MOCPEACTBOM CCHUIKH B TOW K€ CTEIeHH,
KaK ecjii Obl Kakaasi OTAeNbHAs MyOJIMKalWs, TAaTeHT U 3asBKa Ha MaTeHT OblIa KOHKPETHO U

WHAWBHUAYAJIbHO YKa3daHA KaK BKIIFOUCHHAS MOCPEACTBOM CCBLIIKH.



®OPMYVYJIA H30BPETEHUA
dopmyna n300peTeHus:
1. CTpyKTYpHpPOBaHHBIM NUINEBOM NPOAYKT, COAEpXKALIMN OENKOBBIH NPOAYKT U3
MHUKpPOOpPraHU3Ma.
2. CTpyKTypHpOBaHHBIH THUIIEBOH MPOAYKT MO 1. |, OTIMYAIOIMICT TeM, YTO

MHUKPOOPTaHU3M TMPENCTABISIET COOOW MHKPOOPTAaHU3M, BBIPAINEHHBIH B XEMOABTOTPO(HBIX

YCIIOBUSIX.

3. CTpyKTypHpOBaHHBIN MUIIEBON MPOAYKT IO M. 2, OTIUYAOIIUICS TeM, MUKPOOPTaHU3M,
BBIPAIICHHBIE B XEMOABTOTPO(QHBIX YCJOBHSIX, TNPEIACTABJIIET COOOW MHKpPOOPTaHU3M
Cupriavidus.

4. CTpyKTypUpOBaHHBIN THUIIEBON MPOAYKT MO 1. 1, OTIMYAIOIIMICS TeM, YTO

2

MHUKPOOPTaHU3M TPEACTaBIsIET COOOH MEpBBI MHKPOOPTaHU3M, BBIPALICHHbIH HAa HMCTOYHHKE

IUTAHUS, KOTOPBIH COAEPKUT OENKOBBIH MPOAYKT U3 BTOPOTO MUKPOOPTaHU3MA.

5. CTpyKTypUpOBaHHBIN MUIIEBON MPOAYKT MO M. 4, OTIMYAOUIMICA TE€M, YTO BTOPOMU

MHKPOOPTaHU3M IpeAcTaBisieT co0oit Mukpoopranusm Cupriavidus.

6. CTpykTypupOBaHHBIH NHUINEBOH MPOAYKT MO M. 4, OTIMYAIOLIUICS TeM, YTO IMEPBbIH
MHUKPOOPTaHU3M TMpPEACTaBIsieT COOOH MHUKPOOPraHM3M, OOBIMHO pPacCMaTPUBAEMbIH Kak
Oe3onacHbiii (GRAS).

7. CTpyKTypHpOBaHHBI MHUIIEBOH MPOAYKT MO 1. 1, OTAMYAOIIMICS TeM, YTO

2

MHUKPOOPTaHU3M TIPEICTABNISIET COOOW TeHeTUYeCKH He MONU(DHUIIMPOBAHHBIN OpraHu3M (HE

seyisiercs: T MO).

8. CTpyKTypHpOBaHHBIN MUIIEBONH MPOAYKT MO M. 1, OTAMYAOIIWICS TEM, YTO MHINEBOU

NPOAYKT HE CONEPIKUT OMOMOJIEKYJT JKUBOTHOTO TIPOUCXOXKIIECHHIS.

9. CTpykTypHpOBaHHBIA MHUINEBOH MPOAYKT MO M. 1, OTIIMYAOLIMICS TeM, YTO OEJTKOBBIMA
NPOAYKT BKJIIOYAET OAHO Win Oojiee u3: OeNOK OJHOKIJIETOYHBIX OPTaHM3MOB, JIM3aT KJIETOK,

uzomAT Oenika, KCTpakT Oenka, ruaposm3ar Oenka, CBOOOIHbIE AMHUHOKHCIIOTBI, TMENTH/BIL,



OJIMT'OIICIITUABI UJIU HUX KOM6I/IHaL[I/II/I.

10. CTpykTypupOBaHHBIN NMUILEBON NPOAYKT MO M. 1, comep:kaiuil oT okoyo 5% A0 OKOJO

50% Genka mo macce, moIy4aeMoro u3 OeJIKOBOrO MPOAYKTa MUKPOOPTaHU3MOB.

11. CTpykTypupOBaHHBIA MUINEBONW MPOAYKT MO M. 1, OTIMYAIOIIUNCS TEM, YTO MHUINEBOH

NPOAYKT MPEACTABISIET COOO0H CTPYKTYPUPOBAHHBIN MPOAYKT-AHAJIOT MSICa.

OTJIMYAOIIUNCST TEM, 4YTO

2

12. CTpykTypupoBaHHBIH MNUIIEBOW NpoxykT mo m. 11
CTPYKTYPHUPOBAHHBIIN MPOAYKT-AHAJIOT MsIiCa MPEACTABIISIET COOON CTPYKTYPHUPOBAHHBIN MMPOAYKT-

AHAJIOI TOBAJAWHDBI, ITHULIBI, CBUHUHBI, pr6bI WK1 MOPECTIPOAYKTOB.

13. CTpyKTypHpOBaHHBI MUINEBOM NPOAYKT 1o 1. 11, oTnuuaromuiics TeMm, dTO

2

CTPYKTYPUPOBAHHBIN MPOIYKT-aHAJIOT MsICa BOCIIPOM3BOINT TEKCTYPY W/HJIH OPTaHOJIETITUIECKIE

XapaKTEPUCTUKU HATYPAJIBHOIO MsICa.

14. CTpykTypUpOBaHHBIN MUIIEBOM NPOAYKT mno 1. 11, ornuyaromuiics TeMm, dTO

2

CTPYKTYPUPOBAHHBIN TMPOAYKT-aHAJIOr MsCA UMUTUPYET CTPYKTYpPY (hapiia HIIM MBILIEYHOTO

Msica.
15. CTpykTypupoBaHHBIH MNUIIEBOW MPOAYKT 1o 1. 11, oTiHuarommiics TeM, uTo
CTPYKTYPHUPOBAHHBIN IPOAYKT-aHAJIOT Mmsica COZIEPIKUT (b1aBOreMonpoTEnHOBOE

BKYCOApOMaTHUYCCKOEC BEICCTBO.

16. CTpyKTypHpOBaHHBI MUINEBOM MPOAYKT IO I. 15, OTIHUYAIOLIUHCA TeM, YTO

2

(naBOreMonpoTEeNHOBOE BKYCOAPOMATHIECKOE BEIECTBO MPOLYLUPYETCS MUKPOOPTAaHU3MOM.

17. CTpykTypupOBaHHBIH MUIIEBOW MNPOAYKT MO M. 16, oTIMYaroLIuiics TeM, 4YTO
MHUKPOOPTAaHU3M TPENCTABISET COOOW MHKPOOPTAHU3M, BBIPAINEHHBIH B XEMOABTOTPO(PHBIX

YCIIOBUSIX.

18. CTpykTypupOBaHHBIH MNUIIEBOW MNPOAYKT Mo n. 17, oOTIMuaroLuiics TeM, uTo
MHUKPOOPTaHU3M, BBIPALIEHHbIH B XEMOABTOTPO(QHBIX YCIOBHUSX, MpPEACTABISIET COOOMH

MuKpoopranusm Cupriavidus.
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19. CTpyKTypUpOBaHHBI THUIIEBOH MPOAYKT MO 1. 1, OTIMYAOIMICS TeM, YTO

2

CTPYKTYPUPOBAHHBIA TMHUIIEBOW MPOAYKT OOOralieH BUTAMUHAMHU W/WIM MUTATEIbHBIMU

BCIICCTBAMMU.

20. CTpykTypHpOBaHHBIH MUIIEBOM NPOAYKT Mo 1. 19, oTnuYaromuics TeM, YTO
JOTOJHUTE IbHbIE BUTAMUHBI /WM MUTATEJIbHBIE BELIECTBA BKJIIOYAIOT, IO MEHbIIEH Mepe, OTHO
U3. aMUHOKHCJIOTBI, JIMITUIbI, Maclia, SKUPHbIE KUCJIOThI, BUTAMUH B12, OMOTHH, aHTUOKCUIAHTBI,

MUHEPaJIbI, TOBEPXHOCTHO-aKTUBHBIC BEIICCTBA U SMYJIbI'aTOPbI.

21. CTpyKTypHpOBaHHBI MUINEBOM MPOAYKT MO 1. 19, OTIMYAKOIUNACA TeM, YTO
CTPYKTYpPHUPOBAHHBIN MHIIEBOH MPOAYKT MPEACTABIIET COOOH CTPYKTYPHPOBAHHBIA MPOIYKT-

aHaJIoI MsACa.

22. Komnosuiuss Ttecra and NONy4eHHs CTPYKTYPHPOBAHHOIO MHINEBOrO MNPOAYKTA,

cozep Kalero OeIKOBbIi MPOAYKT U3 MUKPOOPTaHU3MA.

23. Komno3unus tecra mo n. 22, OTAMYAOIIAsICAd TE€M, YTO MUKPOOPIaHU3M MNPEACTABJISET

co0Ol MUKPOOpPraHHU3M, BbIPAIIEHHBIH B X€MOABTOTPO(PHBIX YCIOBHUSX.

24. Komnoszunus tecta no n. 23, OTAMYAKOLIAsACsS TeM, YTO MUKPOOPTaHU3M, BBIPALLEHHBIN B

XeMOATOTPO(HBIX YCIOBUSX, MPEACTABISIET OO0 Mukpoopranusm Cupriavidus.

25. Kowmrmosuius Tecta 1o 1. 22, OTIMYAIOIIascs TEM, YTO OEJIKOBBIN MPOIYKT BKJIKYAET OTHO
wiu OoJiee u3: OeJIOK OHOKJIETOYHBIX OPTrAHM3MOB, JIM3AT KJIETOK, H30JIAT OejiKa, SKCTPAKT Oerka,

ruapom3ar 66‘.]1[(3, CBO6OI[HI::I€ AMUWHOKHUCJIOTHI, NENTUABI, OJUTONCITUABI MJIN UX KOM6I/IHaL[I/II/I.

26. Kowmrmosuius Tecta 1o m. 25, OTINYArIascs TeM, 9YTO OEKOBBINA MPOAYKT MPEACTABIISET

co0oii ruaponu3at Oernka.

27. Komno3unusa tecra mo m. 26, OTIMYAOLIASACS TEM, YTO CPEHssl MOJEKYJspHas macca

OeNKOB B THIPOJIM3ATe COCTABIISIET OT OKoJIo S5 k/la no okomo 10 k/a.

28. Kommosuiust Tecta mo m. 26, OTIMYAIOIIASACS TeM, YTO THAPOIHM3AT OeiKa MOIy4aroT B

YCIIOBHSX, IIPH KOTOPBIX COXPAHSETCS HENEHATYPUPOBAHHBIN TTIOOYIISIpHBIN O€JIOK.



4

29. Komnosuuuss tecra mo m. 28, OTAMYAOLIASCS TEM, YTO YCJIOBHUS, NPU KOTOPBIX
COXpaHsETCs HEeIEHATYPUPOBAHHBIN TJIOOYIAPHBIA O€NOK, BKIKOYAIOT MATKUN JIM3UC KIIETOK U

du3nveckoe OTeNeHNE PACTBOPUMBIX KOMIIOHEHTOB OT KJIETOYHOTO Aedpuca.

30. Kommnozumus Tecra mo m. 26, OoTJAMYarOLIascs TeM, YTO YaCTUYHO WJIM TOJHOCTBIO
TUAPOJIU30BAHHBIN OEKOBBIN MPOAYKT AO0ABISIOT KO BTOPOMY OEJIKOBOMY MPOAYKTY IJist

CTUMYJIUPOBAHHS CTPYKTYPHUPOBAHUS 1/ MK 00PA30BAHMUS BOJOKOH.

31. Komnosuuust Tecra mo m. 30, OTIMYAIOMIASsCS TEM, YTO BTOPOH OENKOBBIA MPOAYKT
COIEP KHUT OAMH WK OoJiee OEJIKOB MIIEHUYHOH KJIEHKOBHHBI, COU, TOPOXa, MIIEHHLIbI, MOJIOKA,

BOJIOPOCIIEH U IPYTUX OENKOB HEKUBOTHOTO MPOUCX 0K ICHUSI.

32. Komno3unus tecta no n. 22, OTIUYAOLIAsACA TEM, YTO COAEPKAHUE BOJABI B KOMIIO3ULIMU

TecTa cocTamisiet ot okosio 40% (macc./macc.) no okoso 80% (macc./mMacc).

33. Komno3unusa tecta mo m. 22, OTJIMYAKOLIAsACS TEM, YTO NPOYHOCTh TECTa HA CABUT

npesbimaet okojo 1000 GpyHTOB Ha KB. AFOMM.

34. Crioco0 nony4eHus: CTPYKTYPUPOBAHHOTO MUILEBOIO MPOAYKTA, BKIFOYAROLIHI:

(a)  KyJbTUBHPOBaHHE MHKPOOPTaHHW3Ma B NPUCYTCTBUU HCTOYHHUKA YIJIEpOAa C
NOJIy4eHHUEM TaKUM 00pa3oM OHOMAcChl, conmepskalieii Oeok;

(b)  mpeBpaiieHue OMOMACCHI B OEIKOBBIH MPOAYKT;,

(c) nepepaboTKy  OENKOBOTO  MPOAYKTA B  CTPYKTYPHUPOBAHHYKO  IHUIIEBYIO

KOMITO3HULIHIO.
35,  Cnocob o 1. 34, OTIIUYAOLINIACS TEM, UTO 3Tal (a) BKIFOYAET XEMOABTOTPO(HBIE YCIIOBUS
KYJIbTHBHPOBAHUSI.

36. Cnocob mo m. 34, OTNUYAIIIUIACS TeM, YTO UCTOYHHUK YIiiepola MPEACTaBIIeT COOOM

razoobpasnyro mojekyny Cl.

37. Croco6 mo . 36, ommyaromuiicss TeM, 4to razoodpasnas mosnekyna Cl mpencrasisier

co0o0ii TUOKCH] yTriiepona.

38. Crmocob6 mo m. 35, OTMMYAIOIIUIHACA TeM, YTO MHUKPOOPTaHWU3M MPEICTaBIsIeT COOOM



mukpoopranusm Cupriavidus .

39. Crniocob o 1. 34, OTIHYAKOIIUIICS TeM, YTO OEJIKOBBIN MPOAYKT BKIIFOUAET OAHO K OoJiee
u3. OeJOK OJHOKJIETOYHBIX OPTraHU3MOB, JIM3aT KJIETOK, M30JAT OeJka, 3KCTpakT Oenka,

ruapomnsat 66.]'[1(3, CBO6OZ[HbIe AMUHOKHCJIOTHI, ICNTHUABI, OJIMTONCIITUABI WU UX KOM6I/IHaI_[I/II/I.

40.  Cnocob mo . 39, OTIMYAIOIIMICS TeM, YTO 3Tan (C) BKIIOYAET nepepadoTKy OelKOBOro

MPOAYKTa B KOMIIO3ULUIO TECTA.

41. Crioco0 1o 1. 40, TOMOIHUTENBHO BKITFOYAIOIIUI TEPMOXUMHUECKYI0 00paboTKy TecTa.
42, Cnocob mo m. 41, OTIMYArOIIUNACS TeM, YTO TEPMOXHMMHYECKass oOpadoTKa BKIFOUAET
9KCTPY3HUIO.

43, Cnocob mo 1. 39, OTAMYArOIIUINCS TEM, YTO 3Tall (C) BKIOYAeT npouecc GopMoBaHuUs, B

pes3yJibTaTe KOTOPOro MOJy4aroT BOJIOKHA.

44.  Cnocob mo m. 39, OTIMYarOIUNCS TeM, YTO 3Tall (C) BKIKOYAET MpoLecc 00pa3oBaHUs

CTPYKTYPUPOBAHHOTO TUAPOKOJIJIONIA.

45. Crnocob mo m. 34, OTIMYANOIIUICA TeM, YTO CTPYKTYPHPOBAHHBIA NMHUINEBOH MPOAYKT

IpeCTaBIsIeT COOOH CTPYKTYPHUPOBAHHBIH MPOAYKT-aHAJIOT MsICa.

46. Criocob mo 1. 45, OTIMYAKOLIMICS TeM, YTO CTPYKTYPUPOBAHHBINA MPOAYKT-aHAJIOT Msica
NPEACTaBJIIET COOOH CTPYKTYPUPOBAHHBII MPOIYKT-aHAJIOT TOBSIUHBI, NITHLbI, CBUHUHBI, PHIOBI

WJTH MOPETMPOIYKTOB.

47. Croco® mo 1. 45, OTIHYAIOLIMICS TeM, YTO CTPYKTYPHUPOBAHHBINA MPOAYKT-aHAJIOT Msica

BOCITPOU3BOAUT TCKCTYPY W/ U OPTaHOJCITUICCKUE XaPAKTCPUCTHUKU HATYPAJIbBHOI'O MsiCa.

48. Croco® mo 1. 45, OTIUYAIOLINICS TeM, YTO CTPYKTYPUPOBAHHBIN MPOAYKT-aHAJIOT Msica

UMHTHPYET CTPYKTYPY (aplia Wil MBIIIEYHOTO Msica.

49. Crioco® no 1. 45, OTIUYaroLUHMiCs TeM, YTO CTPYKTYPHPOBAHHBINA MPONYKT-aHAJIOT Msica

COZEPIKUT (hJIaBOrEMONPOTEUHOBOE BKYCOAPOMATHYECKOE BEIIECTBO.



50. CTpykTypupoBaHHBIH MNUIIEBOW MNPOAYKT Mo 1. 49, oTIMyaroLuiics TeM, uTo

(b1aBOreMONnpOTEeNHOBOE BKYCOaPOMATUUECKOE BELECTBO MPOLYLUPYETCS MUKPOOPTAaHU3MOM.

51. CTpykTypupoBaHHBIH MUIIEBOM MPOAYKT 1o 1. 50, OTIMYAIOLIUICS TeM, uTO

MHKPOOPTaHU3M IpeAcTaBisieT co0oit Mukpoopranusm Cupriavidus.

52. Tepmoxumuyeckuii mporecc TnepepadOTKM  KOMITO3ULMH TecTa mo 1. 22 B
CTPYKTYPUPOBAHHYK) KOMITO3ULMIO aHAJIOra MsICA, BKJIFOYAIOIIHUI SKCTPY3UK KOMIIO3ULIMM TECTA

AJIA MONTYYEHUS OAHOHAIIPaBJICHHBIX BOJIOKOH.

53. TepmoxuMHuYecKHii TpoIecc MO M. 52, OTIMYAOAsCs TeM, YTO OENKOBBIA MPOOYKT

npeacTaBisieT coOo ruaponu3aT Oenka.

54. Tepmoxumuuecknii npouecc mo m. 53, OTAMYAIOLIMICA TeM, YTO MHUKPOOPTaHHU3M

NpEeACTaBIsieT COOOH MUKPOOPTaHHU3M, BbIPAIIEHHBIH B XEMOATOTPO(PHBIX YCIOBHSX.

55. Tepmoxumuueckuii npouecc no m. 54, OTIMYAKOLIASACA TEM, 4YTO MHKPOOPTaHHU3M,

BBIPALLEHHBIN B XeMOATOTPO(QHBIX YCIOBUSAX, NIPEACTABIsIET COOON Mukpoopranusm Cupriavidus.
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