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IliTamm rereporpodusix 6axrepnii Cupriavidus gilardii GBS-15-1

aCCOIHAHT 151 NMOJIy4eHus] MUKPOOHO# GenkoBoii Macchl

H306peTeHne OTHOCHTCS K MHKPOOHOJIOTHYECKOM MPOMBIIUIEHHOCTH, a HMEHHO K
wTamMmy retepotpodusix 6akrepuii Cupriavidus gilardii GBS-15-1 niua nonydenus 6enxoBoH
GrOMacchl  acCOIMATHBHOM KyJbTYpO#f, BKIIOYAIOUIEW METAHOKHCISIONINE OakTepHH U
Gaxtepuu-rerepoTpodsl. MUKpoOHas GeKoBas Macca MOXKET ObITh HCIONB30BaHA B CEJILCKOM
XO3SUCTBE I KOPMIICHHS] XXMBOTHBIX, a TAlOKE B KAYECTBE CHIPBS Ul IIy0OKO# nepepaboTKy.

Ha cerogusmmnuii feHn obmas kapTuHa B PoccHu M0 MPOU3BOACTBY KOPMOBBIX GEIKOB
HeOnaronpuaTHa. CornacHO IOANMMCAHHOM MPE3UAEHTOM POCCHH JOKTPHHEI i o6ecHeueH s
COGCTBEHHBIM IPOOBOILCTBHEM Ha 80-90%, nedHUUMT KOPMOBBIX IPOIYKTOB MOXKET COCTABUTH
He MEHee 2 MJIH. TOHH B T'OJI.

OCHOBHBIM HCTOYHHKOM O€JKOBOr0 MpPOAYKTa SBISETCA COeBbI mpor. OxHako
NpUPOJHbIE YCIIOBHS HAllleW CTpaHbBI HE MOIXONAT IJIS BBIPALIMBAHHUS COM B JOCTATOYHBIX
komuyecTBax. CrienrandcTaM NPHXOAUTCS MCKaTh APYTHe CIIOCOOBI IPOM3BOACTBA KOPMOBOTO
Oenxa.

Cpeny mpoxynieHTOB KOPMOBO# GHOMAcCHI M3BECTHEI MHKPOOPTaHH3MbI, OTHOCSAIIHECS
K pa3siIMYHBIM TAaKCOHOMUYECKHM I'PyIIIaM, CIIoOCOOHBIE PacTH Ha Pa3IM4IHBIX CyOcTparax.

HWcnons3oBanne Gakrepuii B KadyecTBe MPOAYLIEHTOB KOPMOBOro Geika sABJIseTcs Goiee
a(pexTUBHBIM, Tak KaK GakTepuH HakammBaloT 10 79% Genka mo Macce, B TO BpeMs Kak
Ipoxcku — He Gonee 60%.

B xadectBe mpomyneHToB Oenka M OHOMAacChl NPHUMEHSIOT INTAMMEBI OaKTepHii,
M3BECTHbIE KaK NMPOAYUCHTHI 6elka Ha OCHOBE METaHOJIa M OTHOCALIMECH K poly Acetobacter:
Acetobacter methylicum BCB-924 [IMIIM B-2942 (marent P® N 116363, C 12 N 15/00, 1984);
Acetobacter methylicum BCB-867 LIMIIM B-1947 (marent P® N 925112, C 12 N 15/00, 1982);
Acetobacter methylovorans BCB-914 IIMIIM B-2479 (natest P® N 1070916, C 12 N 15/00,
1983). Bce mraMMBl XapaKTepH3yIOTCS COAEepKaHueM Geika - 10 76% K abCOMOTHO CyXoMy
BemecTBy (ACB).

IlITaMMBI pa3IH4arOTCsA TyBCTBHTEIBLHOCTEIO K THIIOBEIM ¢baram u TepMOYCTOUIMBOCTBIO:
ONTHMATBHELA pocT y Acetobacter methylicum BCB-867 npu 28-30°C, y Acetobacter methylicum
BCB-924 - 30-36°C u Acetobacter methylovorans BCB-914 npu 36-40°C.

OnHako, Mpu HECTEPHIBHOM KYJIBTHBHPOBAaHHM B (pepMEHTEpe Ha (epMEHTOIM3ATaX

oTpyOelt W/uam MyKH B KHCHOM cpege mpu pH Huxe 6,0 IpOHCXOANT, KAK MOKA3aIH OIBITEL
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ObIcTpOe MHPHIMPOBAHHE NPOXKAMHU U rpUOaMu M BEITECHEHHE MPOAYLIEHTa M3 Mpolecca Ha
30-40% n Gonee ot obmero ymcna KIETOK. B pe3ynprare B HOMy4aeMOM HPOAYKTE B CHIBHOM
CTENICHH CHHXKaeTCA coepikaHue Oenka.

OmHMM M3 NEPCIEKTHBHBIX IyTed MOJYYeHHsS IOJHOLEHHOro GEelKOBOrO KOPMOBOTO
MPOXYKTa SBJIAETCA MCIIOJIB30BAHHE METAHOKHCMOmuUX Oakrepuii. MetanoTpodHbIe 6akTepun
B MOAXOIAIIMX YCIOBHAX AaKTHBHO IepepabaThIBalOT METaH INPHUPOIHOrO rasa, OBICTPO
PasMHOXAIOTCS M HapaluBaroT 6uoMaccy, GoraTyrio HeHHbIM O€lnKoM, BUTAMHHAMH M MHBIMH
OGHOTIOTHYECKH aKTHBHBIMHU COCIMHEHHAMH.

HWcnonp3oBanue MeTaHa IPUPOHOTO rasa Juisd MONYyYeHHs O€IKa OJHOKIETOYHBIX UMEET
pAI IPEUMYIIECTB IO CPaBHECHHIO C XHUIKAMH YIJIEBOJOPOAAMH H APYTHMH CyOCTparamu, a
UMEHHO: GOJIbIIHE 3amackl IPUPOAHOTO ra3a, XOpoluast ero TPaHCIopTabeIbHOCTh, BO3MOXHOCTE
MOJTyYESHHS. KOPMOBOT'O IIPOJIyKTa 63 NONOIHUTENBHOM OYMCTKH OT cyOcTpara.

YuureiBas, 94To B Poccun Gosbmine ra3oBble 3amachkl HEApP, 10 HEKOTOPHIM JaHHBIM OHH
cocTaBiAlOT 0 40% MHpPOBHIX, BHEOPEHHE MHKPOOHONOrHYECKOrO MpPOM3BOACTBA Oeska
OZTHOKJICTOYHBIX HA POCCHHUCKUX NPEINPHATHAX CYIHT HE TONBKO 3KOHOMHYECKHH 3¢ dexT, HO u
Croco6HO 06ecneYnTh NPOXOBOJIECTBEHHYIO 6€30MacHOCTh .C’I’paHLI.

OGnuraTHBEIE METAHOKHCIIAIOMME GaKTepUH, COAEPXKAT PEPMEHT METAHMOHOOKCHIEHA3Y,
KOTOPBIA He SBIACTCS CyOCTpaTCHenUPUUHBIM M MOXET OKHCIATH HE TOIBKO METaH, HO M
rOMOJIOTH MeTaHa (HalpuMep, 3TaH, IPoIaH u O6yTaH), CoAepKaIMECs B IPHPOIHOM rase.

B zaBncHMOCTM  OT cOcTaBa NpPUPOAHOTO = rasa, BHAOBBIX  OCOGEHHOCTEH
METaHOKMC/IAIOIMX OakTepuil M YCIOBUM KyJbTHBHPOBAHHSA CpPEIM IIPOIAYKTOB HEMOJHOTO
OKHCJICHHS METaHa M €ro I'OMOJIOTOB MOTYT NPHCYTCTBOBaTh B Pa3HBIX COOTHOLIEHHUAX B CPEle
KyJIbTUBMPOBaHMS  METaHON, (opManbaeruy, (OpMHAr, 3TaHOJN, AaleTaubIerwj, AaneTar,
IPONHOHOBBIA ANIBAETH]I, IPONHOHOBAS KUCIIOTA, MACIISHBIA alberui. JJaHHsIe IPOAYKTHI IPH
UX HAKOIUICHWM B CpEAC KYJIBTHBHPOBAaHHSA B OIPENEEHHONH KOHIIEHTPAILMH OKAa3bIBAIOT
HHTUOHpYIOlee BO3AEHCTBHE Ha METAHOKUCIAIONLYIO KYJIETYPY, Ha OKHCIEHHE METaHa.

WUspecten mrramm  Methylococcus capsulatus BCB-874 — mnpoxyueHr KopMOBOi
6uomaccel. IllTaMM XpaHHTCS B KOJUICKLHH KyneTyp uactuTyra «BHUUIeneTnka» mox
KOJUIEKIMOHHEIM HOoMepoM IIMIIM B-1743 (asr. cma. CCCP Ne 770200). B xagectse
HCTOYHMKA YINIEpoJa M JHEPrMM INTAMM HCHIOJB3YEeT METaH, KaK YKCTBIM, TaK MU B COCTaBE
npupoaHoro rasa. HexpocraTkoM [JaHHOrO INTaMMa SIBJISIETCS €r0 UyBCTBHTENBHOCTH K
npoAykTaMm, oOpasyrolMMCs IOpPH COOKHCICHHH TOMOJIOTOB METaHa, KOTOPHIE HEM3MEHHO, B
GonbuieM MM MEHBIIEM KOJNHYECTBE, NPUCYTCTBYIOT B IIPUPOXHOM rase. OGpasyromumecs

IPOTYKTHl HHTHOUPYIOT POCT IPOAYLEHTA.




Ussecren mitamm  Cupriavidus  eutrophus BKIIM B-10646 — mnpoayueHt
NOJUrUApPOKCHaIKanoatoB (mateHT RU2439143). B kauecTBe pocTOBOro Cy0bCTpara IITaMM
HCIONB3YET ITTIOK03Y WIH QPYKTO3Y, HIH 3-MaciIsSHYIO KHUCIOTY, HIH Ta30BYIO CMECH — BOIOPO,
KHCJIOPOA ¥ ABYOKHCH YTJIepoja.

Hanb6onee 61M3KkAM IO TEXHHMYECKOH CYNIHOCTH H JOCTHIAEMOMY PE3YNIBTATY SBJISETCS
IITaMM METaHOKMCIIAIOIMNX Oaktepuit Methylococcus capsulatus TBC-15, perncTpalMOHHEIN
Homep BKIIM B-12549 Bo Bcepoccuiickoit Komnekuun [IpoMbinuieHHBIX MHEKpPOOPraHH3MOB
(marent PO 2613365).

Heabo n3006peTeHUs SABNACTCS TOBBIIIEHHE MPOU3BOAMTENBHOCTH M BBICOKOH
NPOAYKTUBHOCTH IpPH KyJbTHBUPOBAaHMM METAaHOKHUCIIIOMMX OakTepwii B IPHCYTCTBHH
reTepoTpodHEIX GaKkTepHit B Ka4eCTBE aCCOLMAHTa IPOAYLIEHTa MEKPOGHOM GEIKOBOM MacCHL.

TexnnveckuM pe3yabTaToM H300peTeHHMs SBIAETCS BIABICHHE HOBOTO INTaMMa,
KOTOPBIA ABJIACTCA aCCOLMAHTOM METAHOKHCISIOMMX OakTepHit M CHOCOGEH HCIOJIB30BAaTh
NPOIYKTBI COOKHCIICHHS TOMOJIOTOB ME€TaHa, IPHCYTCTBYIONIUE B IPUPOIHOM rase.

Texunvecknii pe3yabTaT NOCTHIHYT IIpHM HCHOJIB30BAaHHMM INTAMMa IETEPOTPOMHBIX
Gaxrepuit Cupriavidus gilardii GBS-15-1, penonupoBannoro Bo Beepoccuiickoi Kommekumu
MHKpOOpraHu3MoB npu UucTuTyTe 6noxumun u ¢pusuonoruu mukpoopranuzmos I.K Ckpsa6una
PAH nmnon peructpaumonHsiM HomepoM VKM B-3265D, B kadecTBe KOMIIOHEHTa
acCOLMaTHBHOM KyJIbTYpHl METaHOKHCIIOMKX OGakTepuii UIS TIOJIy4CHHS MHKPOOHOIM

6eKoBO# MacCHL.
O6o3nayeHue mraMMa, MpUCBOEHHOE AenozutopoM GBS-15-1

HItamm Cupriavidus gilardii GBS-15-1 wucnonb3yercs B KadecTBe  KOMIIOHEHTa
aCCOLMaTHBHOW KYJIBTYPhl METAHOKHCISIOMMX OaKkTephil WIs MPOMBIILICHHOTO MOJy4YEHHs Ha
OCHOBE MIPHPOIHOIO ra3a KOpMOBOM 6HOMACCHI IS KOPMJICHHS XXHUBOTHEIX, a4 TAKKE B KA9ECTBE
CBIPBS UL ITy0OKO# mepepaboTKH.

3aspseMelii cemepompogpueiii wtamm Cupriavidus gilardii GBS-15-1 BeimeneH w3
accolMalyy, BKIIOYAIOUIEH MeTaHOKMcIsomue Gakrepun Methylococcus capsulatus TBC-15.
s cenexumm GBICTpOpacTyINel CMELIaHHOM KyIbTYphl GakTepuii GbLIA MCIIONH30BaHA CMECh
aKTHBHBIX HaKONHUTEJBHBIX KYJIbTYP, BBIACICHHBIX H3 NOA3EMHBIX BOJ pAAa raso- H
He(TEHOCHBIX paiioHoB Poccuiickoit ®enepauun. B pesynsTaTre HpOBENEHHON CeNeKIUH
NOMy4YeH MITaMM, KOTOPBIA MpH KYJIBTHBHPOBAHHHM METAaHOKHCISIOIIMX OakTepuii B
IIPOMBIIUICHHBIX YCJIOBHAX Ha IIPHPOJHOM ra3e MOXET OBITh UCIIOJIb30BaHKAK MHAXBHAYAILHO,

TaK B COCTaBE€ Pa3JIMYHBIX acCCOLHALHM.




Ilpn ¢epmeHTaUMH MmTaMM pacTeT KaK acCONMAaHT OCHOBHOTO IIPOAYHECHTa
METaHOKHUCILIOWMX GaKkTepuii Ha MHHEpAIbHON cpele M NpPH (PU3HKO-XMMHYECKHMX YCIOBHAX
ONTHMAJBHEIX [ INPOAYLECHTa MOTPEeONAeT MpPOAYKTH COOKHCICHHS TIOMOJIOTOB METaHa,
IIPUCYTCTBYIOIIKE B IPUPOTHOM rase, a Takxe POXYKThl MeTabomi3Ma OCHOBHOI'O NNPOAYLIEHTA.

IlltTaMM He ABIAETCA TeHETHYECKH MOIM(PHUIMPOBaHHEIM.

Bun Cupriavidus gilardii He 3HauuTcs B cuuckax 1-4 rpynn HaTOr€HHOCTH
(ITpunoxenne 1 «Knaccupukauus MHKPOOPraHM3MOB — Bo30yauteneif HHQEKIMOHHBIX
3aboneBanmii...» Kk  CaHurapHo-smuieMuonormueckum — mpasmwiaam  CIT  1.3.2322-08
«besonmacHocTs paboOTHI ¢ MHKpOOpraHu3MaMmy», B pen. Jlononnenuii u usmenenuit N 2, yTB.

IMocTanosnenueM I'maBHOTO rocyJapcTBEHHOr0 caHUTapHOro Bpada P® ot 29.06.2011 N 86).

IlItamm Cupriavidus gilardii GBS--15-1 sBnAeTcs aBUPYIEHTHBIM, HE TOKCHTEHHBIM, HE

TOKCAYHBIM H 633BpeIIHI>IM .

IMonyuennsniit  2emepompogpnuwiii  wramm  Cupriavidus  gilardii GBS-15-1
XapaKTepH3yeTcs CICAYIOIMMH IPU3HAKAMH:
KynsTypansno-Mopdonoruueckne: ['pamorpunarensubiii. Ha nurarensnom arape (pH 7,0-7,2)
¢opmupyer Henpo3payHEIe OKPYTIIbIE KOJIOHHH, CBETIO-KPEMOBEIE, C POBHEIM KpaeM, @ 2-4 MM,
KOHCHCTEHIIMA MsTKas, JIETKO CHHMAlOTCs ¢ arapa. [1o ¢opme KIeTKH MpPEeACTaBISIOT coOoi

nanoyky pasmepom 0,3-0,5%0,9-1,2 MxM, HeciopooOpaszyromue.

®uznonoro-6uoxumuyeckue: llltaMmm pacrer B auanaszone temmeparyp 30-47°C, onTuManibHas
Temneparypa pocra 32-35°C. I'panuns! ¢pusnonorudeckoro aeicteus pH B auanaszone 5,0-7,2.
OntumaneHeni amanason pH 6,8-7,0. OGmuratHeni aspo6. CTaGHIBHO COXpaHSET CBOM
XapaKTePUCTUKM NPH BapbHPOBAHHMH YCJIOBHM KYJIHTHBHPOBAHHSA M CPEJl — 3aMEHA MCTOYHHMKA
yriiepona, HH3KHE MM BLICOKME 3HAUEHHMS AaKTUBHOM peakuuH Cpedbl, IOBBILCHHUE
TEMIIEPATypel, H3MEHEHHe ckopocTH mnporoka (0,15-0,42 11'1). Obnamaer mIMpPOKHM
noTeHnuagoM. Mcmone3yer B KadecTBe MCTOYHHMKA YIjlepoAa caxapa, aMHHOKHCIIOTHI,
OpPraHNYeCKHE KHCIIOTHI, CIUpPTHL. B kadecTBe MCTOYHMKA a30Ta MCIOJB3YyeT HHUTPATHI, COJIH

aMMOHHS, aMHHOKHCIIOTEL. Crienuduaeckux GpakTopoB pocTa He TpeOyerT.
Cpena u ycrnoBHs KyJTbTHBHPOBAHHS:

Bapnanr 1: MuHepanbHan cpega

Cocras munepanbnoii cpensr (r/m): (NHs):SOs — 0,52; MgSOs — 0,02; K2SOs — 0,06;
NH4H:POs — 1,53. PacTBop MHKpPO3/1eMeHTOB (TOTOBHUTCS OTAENBHO) (r/m): ZnSOs — 0,43;
MnSO. — 0,88; CuSO4 — 0,78; HsBOs — 0,4; Na2M0Q4x2H20 - 0,25; CoS04x7Hz0 - 0,25;




FeSO4x7H20 — 4,97. 1 M1 npHroTOBIEHHOTO PacTBOpa MUKPOIJIEMEHTOB J06aBUTE Ha 1000

MJI MHHEPAIBHOMN CpeAbL.

Crepunu3opars npu Temneparype 121°C B tedenne 15 mun. pH nosoasar 1o 6.0-6,2. B xauectse
cyOcTpara (HCTOYHHMKA YIJIEPOAa M SHEPTHH) MOTYT OBITh MCIIONB30BAHEI — METAHOI, IPONAHON

unu stanon (0,5-1,0%). Temnepatypa kynsTiBHpoBanus 32-35°C; a3poGHbIE YCIOBHS.

Bapuanr 2: TluTaTtensHbli OynbOH WM TUTATENBHEIH arap.

IIuratensHbIit  arap, cocras (B mepecyere Ha | 1 TrOTOBOM CpexBl): THAPOIH3AT
epmenTaTHBHBI GenkoBbIA, cyxoi-10,5r; menToH (epmeHTaTHBHEIA, cyxo#- 10,5 T;
SKCTPAaKT aBTOJNM3HPOBAHHEIX APOXOKEH OCBETIECHHBIM - 2,0r; HaTpuit XjopucTsi - 5,0r; arap

MHKpoGuonornyeckui - 12,0 r. Crepunnsosats npu temneparype 121°C B TegeHue 15 MuH.

IIuTarensHeli 6yIb0H, cOCTaB (B Iepecdere Ha 1 J1 TOTOBOM Cpeibl): THAPOIH3aT GEPMATHBHBIA
GenKoBBIH, Cyxoif — 9,1r; menToH GepMeHTaTHBHBIA CyXoH - 9,9 I'; BKCTPAaKT aBTOIH3MPOBAHHBIX

APOXOKeH OCBETICHHBIH — 4,7 T; HaTPUA XJIOPHCTSIA — 5,0 I'; HaTpHil yraexuchsiit — 0,3 r

IlraMM XpaHAT Ha NHMTaTeNbHOM arape Opu Temmepatype 4+2 °C, mepeceBbl
OCYIeCTBIIAIOTCA 1 pa3 B 3 Mecana, BO3MOXHO XpaHEHHE IITAMMA B THO(HILHO BHICYIICHHOM

COCTOSIHHH, a TaKX€ B XUJIKOM a30Te.

Jlns 3adBII1EMOT0 ITaMMa XapaKTePHBI:
- YCTOMYHMBBIA IPOAYKTHBHEIM POCT Ha CpefiaX pa3IMYHOrO COCTaBa,
- CIIOCOGHOCTB JUTHTENILHO COXPAHATh aKTHBHOCTD B IMO(GHIN3HPOBAHHOM COCTOSHHH;
- OTCYTCTBHE BUPYJICHTHOCTH, TOKCHI€HHOCTH, TOKCHYHOCTH U 6€3BPEIHOCT.
OGnacTs npuMeHEeHNs MTaMMa — IPOH3BOJCTBO GENKOBO-BHTAMUHHEIX KOHIIEHTPATOB Ha

OCHOBE METaHOKHCIIAIOMMX GaKTEpHif, pacTyIIMX Ha NPHPOIHOM rase.

I'ereporpodusie Gaxrepun Cupriavidus gilardii GBS-15-1 BHIpaIIHBAaIOT COBMECTHO ¢
METAHOKHCIIAIOIMME  Gaktepusimu  Methylococcus  capsulatus TBC-15 Ha MuHepambHOl
MUTATCIBHOM CPEAe ¢ METaHOM IIPHPOJHOTO rasa, IPH 3TOM METAHOKHCISIOMME GaKTepHH
HCTIONB3YIOT METaH NPHPOJHOIrO rasa B Ka4eCTBE CAMHCTBEHHOIO HCTOYHHKA YINIEPOAa H
sHeprud. OJHOBPEMEHHO METAHOKHCIAIOIIME OaKTEPHH OCYIIECTBISIOT COOKHCICHHE
romonoro  MeraHa (Cz, Cs;, C4) ¢ obpasoBaHHeM NPOAYKTOB, HMHTHOHMpYIOUIHX pPOCT
MetaHoTpoda. T'ereporpodmubie 6Gaxrepun Cupriavidus gilardii GBS--15-1 ucmonB3yIOT
oOpasyroluecs IPOAYKTH (METAHO, STAHOI, MPONAHOJ) B KAYeCTBE HCTOYHHKA YIIIEPOa, TEM

CaMbIM CHHMas HHTHOHMpYIOllee NefCTBHE Ha OCHOBHOM mpoxyueHt. KpoMe Toro, rereporpod




MOXET HCIIONb30BaTh O€IKH, aMHHOKHCIOTHI M TOJNHCAaXapHIbl, BHUIEISIOUINECS B IPOLECCE
JIM3KCa OCHOBHOI'O MPOIYIEHTA.

BripaiiuBaHie OCYIIECTBIAIOT IIPEHMYLIECTBEHAO HEMPEPLIBHEIM CIoco6oM mpH
a>pHPOBAaHUH CPEIbl CMECHIO IIPUPOJHOrO ra3a M KHUCIOpOICOAEPIKAIUEro ra3a, ONTHMAJbHBIX
3HayeHusx pH 5,6-5,8 u TeMnepaType 42-45°C. B cpexy nans BBIpAllMBaHUS BBOIST
rereporpodusie 6akrepun Cupriavidus gilardii GBS-15-1 B xomauectse 0,1-15% ot o6mero
gncna kinetok. Coepxanne METAHOKHCIIAIOMMX Oaktepuit Methylococcus capsulatus TBC-15 B
aCCOLMAaTHBHON KyJNbType cocTaBisgeT 85-99,9% mnpu mocTosHHOM KOHUEHTpauu 6HOoMacCH! 10
32 r/n. MetaHoKHUCNSIONNE GAKTEPHH Pa3sBHBAIOTCA 3a CIET METaHa IIPUPOIHOTO Ta3a, a APYroi
KOMITOHEHT aCCOLMaTHBHOM KyJBbTYPEI — 32 CUET MPOAYKTOB COOKHCJICHHS FOMOJIOrOB METaHa B
TIPUPOJTHOM rase U 3a CUET IPOTYKTOB KM3HEAEATEIBHOCTH METAHOTPOda.

Meranokucnsrompe 6akTepun M reTepoTpodHbie GakTepur, HE MCIONB3YIOMHME METaH,
NPEABApUTEIEHO TOJNYYCHHbBIE DPasAebHO OOBIYHBIMH CIIOCOOAMH, HPEAYCMOTPEHHBIMH IS
BLIPAIIMBAHMS 3aCEBHOTO MaTepHaia, BHOCAT B IMTATENbHYIO CPENy OAHOBpeMEHHO. [Ipu sToM
KOJIMIECTBO 3aCEBAEMBIX TIeTCPOTPOYOB, HE OKHCIAIONMX METaH, MOXET BaphbHPOBaTh B
npepenax 0,1-15% or obmero umcna kierok. B mpornecce COBMECTHOTO BBIpAIMBAHHSA HX
COINCPXAaHHUE HE3aBUCHMO OT BEIMYHHBl 3aC€Ba HAXONUTCI Ha YPOBHE, ONPEICIAEMOM
KOJMYECTBOM HCHOJIB3YEMBIX MPOJYKTOB, OOpa3yIOIMHMXCA B DPE3YJIbTATE COOKUCICHHS
ra3o00pa3sHbIX TOMOJIOTOB METaHa, HaXOAAIIUXCS B IPUPOIHOM rase, Tak KaK Ha MHHEPaIbHOM
Cpene 3TH NPOAYKTHI SABISAIOTCH €IWHCTBECHHBIM JOCTYIIHBIM HMCTOYHMKOM YIJIEpOJa I He
HCTIOJIB3YIOMETO METaH KOMIIOHEHTa AacCOLMAaTHBHOM KyJbTYphl. B pesynsTaTe Taxoi
CaMOperyJIAIHH KyJIbTYp B IIPOLIECCE BhIPANIMBaHHA Ha4aIbHOE COOTHOLIEHUE KIIETOK KYJIbTYD B
3aCCBHOM MaTrepHalle HE HMEET CYMIECTBEHHOI'O 3HAYEHHUS, HO PEKOMEHIYETCS BHOCHTH He
OKMCIAIOIMMUX METaH MHKpoopraHusmMoB He MeHee 0,1% u He Gonee 15% ot obmero uucia
Kknerok. OTKIOHEHHE OT 3THX 3HAYEHHH B Ty WM HHYIO CTOPOHY MOXET IIPHBECTH B IEPBOM
Clly4ae K 3a1epXKKe Pa3sBHUTHS METaHOKHCIAIOMMX GakTepHii, a BO BTOPOM K 3a[iepKKe pocTa
reTepoTpodHbIX GakTepuil. B cMecH ¢ momoGpaHHEIMU He HUCTIONB3YIOMEME METaH GaKTepHUsIMU
BBIXOA OHOMacchl yBeNMYMBACTCA B 3-5 pa3 IO CPaBHEHHIO C UYHCTOM KyJIBTYPOi
MeTaHOKHC/sIomuMX Gakrepuit. Takum oGpa3oM, JoGaBleHAE K METAHOKHCIAIONAM GaKTEpHsIM
NOJOOPaHHBIX HE WCHONB3YIONMX METaH TreTepoTpodOB, pPacTymHMX 3a CYET NPOLYKTOB
COOKHCJICHHSI TOMOJIOTOB ME€TaHa, MOXET IOBEICUTh BBIXOZ OHOMacchl Ha MeTaHe. JloGaBieHue
HE OKHCIIAIOIIAX METaH reTepoTpO(HEIX GaKTepHii He BIMAET HAa KAYECTBO OMOMACCHI, TAK KaK
AK€ NPH BBEACHHH B BBICOKOW KOHLEHTpALHMH TeTepOoTpo()OB, HE HCIIONB3YIONIMX METAH, MX

COJECpXAaHHE B pacTyumIed KyJIbType OrPaHHYMBACTCA KOJIMYECTBOM JOCTYIIHOTO HMCTOYHHKA




yriepoaa, KOTOPBIM SBIISIOTCS IPOXYKTbl COOKHCICHHS I'OMOJIOTOB METaHa, M OOBIYHO He
npessinaeT 1-15% ot obmiero uncna KIeTok.

H306peTeHne WILTIOCTPUPYETCS CIIEAYIOMMMH IPHMEPAMH.

Ipumep 1. Iramm Cupriavidus gilardii GBS-15-1 (VKM-3265D) BelpamuBaiT Ha
XHIKOH MHUHEpanbHOH cpene, comepxameit (r/m): (NH)2S04 — 0,52; MgS0O4 — 0,02; K,SO, —
0,06; NH4H,PO4 — 1,53.

Cpeny crepunusyioT npu Temneparype 121°C B reuenue 15 MuH.

PacTBOp MHKpPO3/IEMEHTOB (TOTOBSAT U CTEPHIM3YIOT OTAENSHO) (1/71): ZnSO4 — 0,43; MnSO4

- 0,88, CuSO4 — 0,78; H,BO; — 0,4; NaMoO4x2H,0 — 0,25; CoSO4x7H,0 — 0,25;
FeSO;x7H;0 — 4,97. 1 M) IpUTOTOBIEHHOrO PacTBOpa MHKPO3JIEMEHTOB NOGABIMIOT HA
1000 mi1 munepansHO# cpensl. pH noBoasaT mo 6.0-6,2.B kauecTse cyGerpata (MCTOYHHKA
YIJIEpO/ia M SHEPIHH) UCIOJB3YIOT MeTaHoI — 0,5%.

KynbruBupoBanue mramMma npoBOIAT B MEPHOIMIECKOM PEXHUME B KOJI6aX M3 TEPMOCTOMKOro
crekna, obsemom 1 1 npu koddounmente 3amonuenus 0,3-0,4 B TepMOCTAaTHPYeMOil KadalKe.
KynbtuupoBanue npoBomsat B TedeHume 48 u mpu 35°C um pH 6,8. Ilo oxoHYaHUH
KyNbTUBUPOBaHMS KOHLECHTpalUsA Cyxux Bemects 2-2,5 r ACB/n. IlomydyeHHyI0 KynbTypy
UCTIONB3YIOT B KAYECTBE HHOKYJIATA [UIA IIOCICAYIOMEro BHIPAIIMBAHAA OaxkTepuil B
aBTOMaTH3UPOBaHHOM (GEPMEHTAIMOHHOM KOMILIeKce o6beMoM 10 11 (paboumit 06beM 7 1) win
B $epMeHTEPE MKEKIHOHHOTO THIIA 06BeMoM 40 1 (pabounit 06BeM 28 11).

IIpumep 2.Kynsrusupopanue mramma Cupriavidus gilardii GBS-15-1 IPOBOIAT aHATOTHYHO
IIpumepy 1, HO B KadecTBEe HCTOYHHKA YIIIEPOAa M SHEPTHH HCIONB3YIOT 3TaHo! — 0,8%, a B
Ka4eCTBE numamenvHou cpedvt Oyibon cocTaBa (B mepecuere Ha 1 JI TOTOBOM Cpenbl):
THApONU3aT QepMEeHTAaTHBHEIN GENKOBEIH, Cyxoii — 9,1r;nenTon dgepmenTaTHBHEI cyxoif - 9,9
I'; 9KCTPAKT aBTOIM3UPOBAHHBIX IPOXIKEH OCBETICHHBIN — 4,7 I; HaTpUA XJIOPHCTEHI — 5,0 T;
HaTpui yriekucneii — 0,3 1. OU3NKO-XHMHYECKUE YCIOBUS M BPEMs KyJIETHBHPOBAHUA T€ XK€,

KOHUEHTpauus cyxux Bemects — 4 r ACB/.

Ilpumep 3. Wtamm Cupriavidus gilardii GBS-15-1 BeIpammBaroT Ha OATATEIPHOM GYILOHE, B
KOTOPBIA J100aBiIOT mMpomaHon B KoHUeHTpaumu 0,5% 06. KymsTuBHpoBaHHE mITaMMa
NPOBOMAT B MEPHOAMIECKOM PEXKUME B KOJIOaxX M3 TEPMOCTOMKOro crexia, o6beMoM 1 11 mpu
koobpunuente 3anmomneHus 0,3-0,4 B TepMoCTaTHpyeMoil Kadalike. KynsTHBHpOBaHHE
npoBoasT B TeueHHe 48 4 npu 35°C u pH 6,8. ITo okOHYaHUM KYIBTHBHPOBAHHSA KOHIICHTPALHA
Cyxux BemiecTB 2,5-3,0 r ACB/n. IomyueHHyI0 CycIeH3MIO LeHTpH(YTHPYIOT 7 MHHYT IIpH
8000g. 3ateM ocaok pecyCIEHAHPYIOT B HEGOMBIIOM KOMHYECTBE (DH3HOIOTHIECKOTO pacTBopa

M HCIHOJIB3YOT B Ka4e€CTBC HHOKYJIATa MIJId IIOCICAYIOIUETO BbIpalllBAaHUA 6aKTepm71 B
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aBTOMATH3HPOBaHHOM (epMEHTAIIMOHHOM KoMILIeKce 00reMoM 10 11 (paGounii 06nem 7 1) wim
B epMEHTEpE KEKIMOHHOTO THIa 06beMoM 40 1 (paboumit 06seM 28 ).

Ilpumep 4. AccoumaTHBHYIO KyIbTYPY, COCTOSLIYIO M3 METAHOKHCISIOMMX GaKkTepHit
Methylococcus capsulatus TBC-15 u reteporpobusix Gaxrepuit Cupriavidus gilardii GBS-15-1
BHIPAIMBAIOT B ABTOMATH3HPOBAHHOM @epMeHTaIIHOHHOM‘KOMHJIeKCC ob6semoM 10 11 (paGounit
o6beM 7 1) Ha MEHEpATBHOM cpene crexyromero coctasa (1/11):HsPO«(80%)— 17,2;K2S04 — 5,0;
MgS0« x7H20 - 4,0; FeSO4x7Hz0 — 0,21; CuSOs4 — 0,78; MnSO4 x4H:0 - 0,38; ZnSO: x7H20
—0,06; HsBOs — 0,25; Na2M00O+x2Hz0 — 0,009; CoSO+x7H-0 — 0,0095.

B kayecTBe HCTOYHMKA a30Ta U THTPYIOIIErO areHTa 0T aMMHadHyIo Boay. ITpomece
BenyT npu Ttemneparype 40-45°C, pH 5,0-6,0 u HenpepbiBHOM mojaue ra3oBOif cMecH,
comepxaell MeTaH u Kuciopox. Ilpu mocrmxeHun KoHueHTpamuu Guomaccel 10 r ACB/n
IEPEXOAT Ha HENPEpHIBHBIA IIpOLECC KyJbTHBHPOBAHHA ¢ KO3(QuIMeHTOM pa3baBieHHs
cpensD=0,25 4. JloMHHHpOBaHHEe MeTaHOKHCISIOWMX Gakrepuit Methylococcus capsulatus

I'BC-15 cocransno 90% npu xoHuenTpanuu 6uomaccs 15 r ACB/x.




®OPMYVIJIA

Hlramm 2emepompogpneix Gaxrepuit Cupriavidus gilardii nenoHupoBaHHEIA BO
Bceepoccuiickolf  KONIEKIMM MHKPOOPTaHM3MOB Npu WHCTHTYyTe GHOXHMHH M (DH3HOJOTHH
mukpoopranusmMoB 'K Ckpsa6una PAH mox perucrpammonssmv Homepom VKM B-3265D B
Ka4ecTBE KOMIIOHEHTA acCCOLMATHBHOH KyJBTYphl METaHOKHCIISIOWMX GaKTepwmit UIs

MOJIyYeHHs] MUKpOOHO# 6€MKOBOI Macchl.
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