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METAHOIIPOAYKIIA ME3O®PUIbHUX BAKTEPIAJIbHUX YI'PYIIOBAHb, BUJIIJIEHUX
I3 BIAXOAIB TBAPMHHUIIbKUX KOMILIEKCIB

Background. The perspective substrates for elaboration of biopreparations in biogas technologies were considered.
Objective. The aim of the study is selection from farm wastes (pig manure, chicken excrements and fermented farm
wastes) storage cultures of mesophilous bacteria communities, comparative analysis of methane producing, selection
and identification of methane-producing bacteria cultures.

Methods. Bacteria cultures were grown in anaerobic conditions on liquid and solid Zhylina nutrient media with
addition of sodium acetate under temperature +33 * 2 °C. Content of gaseous metabolites was estimated by using gas
chromatograph LHM-8MD. Culture patterns were taken in argon flow, were fixed, Gram stained and viewed in light
microscope.

Results. All selected storage cultures efficiently produced methane, about 10—15 vol. % of methane has been
accumulated in bottles since the 12" day of cultivation. Cultures selected from fermented wastes had high yields of
methane emission is about 28 vol. %. Cultures of methane-producing bacteria were received by passages on liquid and
solid nutrient media with addition of amoxicillin. Bacteria of Methanosarcina and Methanosaeta genus were identified.
Conclutions. Obtained cultures are perspective ones for elaboration of bacterial preparations and their further using in
biogas technologies.

Keywords: anaerobic mesophilous bacteria communities; methane-producing bacteria; Methanosarcina; Methanosaeta.

Beryn

Binxonu TBapMHHMUTBA CHPUYMHSIOTH 3HAY-
He HaBaHTaXXEHHSI Ha HABKOJMILIHE MPUPOIHE Ce-
penoBulLe. IX yTuiizauis mMae 3a0e3Me4nUTU BUKO-
HaHHS TaKUX YMOB: 3HWXXEHHS eMicii Hebe3neuyHnx
rasiB (MeTaHy, CipKOBOAHIO TOILO), B T.4. HEeMTpa-
JIi3allilo HeIpUEMHUX 3allaxiB, 3alobiraHHs 3apa-
KeHHIO TBapuH 1 Jitofeil 30ymHUKaMU iH(eKIik-
HUX XBOpOO, IMOIEpeIKeHHs 3a0pyIHEHHSI I'PYHTIB
i mpupoaHux Bol. Ha KopucTh IIMPOKOTro BIPOBAa-
JKEHHsSI 010ra30BUX TEXHOJIOTIM TOJATKOBO CBIilI-
YUTh IX €KOHOMIYHA pPEHTAOENbHICTh 3a PaXyHOK
olepKaHHSI €HeproHocis Oioraldy, SIKICHUX OOOpUB
3 BUCOKMM BMIiCTOM IOCTYITHUX IS POCIUH (hopM
HITPOIreHy i ofepxXaHHs BiTaMmiHy B,,, SIKMii BUKO-
pucToByioTh y TBapuHHMUTBI [1, 2]. Ha choromHi
0iora3oBi TE€XHOJIOril HAOy/IM IOLIMPEHHS HE Tilb-
KM B arpornpoMMCIIOBOMY KOMILJIEKCi Ta Ha CTaH-
LiSIX OYMCTKM CTIYHMX BOJ: 1X 3aCTOCOBYIOTb TaKOX
IJIsl YTWUTi3alil BiZXOIIB XapyOBOI IIPOMUCIOBOC-
Ti [3], pi3HOMaHITHUX pecypciB GioMacu, TaKux SIK
cunoc [1], BogopocTi [4, 5] Towo. CydacHi HayKo-
Bi pO3p0o0OKM B raiysi IIPOBOASATH 3a TAKUMM HaIlpsi-
MaMM: BIIPOBaIK€HHSI TEXHOJIOTIYHMX JIiHIN 30pom-
>KyBaHH$ MOJIIKOMIIOHEHTHUX CyOCTpaTiB Ha OCHO-
Bi CiJIbCBKOTOCITOJAPCHKMX, JIICOTOCITOAAPCHKUX Ta
MPOMUCJIOBUX BiIXO[iB; MOJepHi3allis 00J1agHaHHS
JIJISI TIATOTOBKY CyOCTparty, 30pOaKyBaHHS Ta CHUC-

TeM KOreHepallii; po3po0Ka MiKpoOHUX i (hepMEeHT-
HUX Mpenaparis.

ITocTanoBka 3anaui

Mertoro poboTH € omepXKaHHS HAKOMUYYBaslb-
HUX OakTepiaJbHUX KYJbTYp i3 BiIXOMIB TBapUH-
HULIBKMX KOMIUIEKCIB Ta (epMEHTOBAaHUX BilIXO-
MIiB, aHaJji3 ra3onomiOHMX MeTabOdiTiB MiKpOOHUX
acolialiil i ouiHKa iX MPOAYKTUBHOCTI 3a €MIiCi€r0
MeTaHy, BUAIEHHS Ta igeHTUdiKalis KyJbTyp Me-
TAaHOT€HHUX OaKTepiii.

Marepianau i MeToaM JOCTiIKEHHS

Buxionuit mamepiaa i 3aecaavni ymoeu Kyaomu-
eysanna. O0’eKTaMy NOCIIIXEHHS Oyaru Me30(iab-
Hi aHaepoOHi OakTepiaJibHiI yrpynoBaHHS, BUIIEH]
3 Takux cyOcTpaTiB: THoiBKa cBuHo(pepmu (Yep-
Kacbka 00J1.), Kypsuuii mociia (Biaxoau arpoOKOMII-
Jiekcy, JIHinmporieTpoBcbka 0071.), nepedbpomkeHuit
3aJIMILIOK i3 JlabopaTopHuX MeTaHTeHKiB (HTYY
“KIIT”, m. KuiB). bakTtepiasbHi yrpyrnoBaHHS BU-
polllyBajid Ha PiAKOMY Ta IIIJIBHOMY >XWBWJIbHMUX
CepeloBUILAX BIAMOBIIHO OO BMMOI CTaHIAPTHUX
MeTonuk [2, 6, 7]. KyabTMBYBaHHSI IIPOBOAWINA B
aHaepoOHUX yMOBaX 3 KOHTPOJIEM MOKa3HUKIB OKHMC-
HO-BiTHOBHOI'O IIOTEHIIialy CepeJoBMIA, HEIOITy-
LLIEHHSIM PO3BUTKY CYyJb(haTpeayKyrouux 0akrepiil i
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MOCTiHKUM BigOopoM mpod razomnoaibHuUX MeTrado-
qitiB. Ckjam ra3omnomiOHMX METaOOJIiTiB aHaIi3yBa-
Ju Ha razoBomy xpomatorpadi JIXM-8MJI (raz-
HOCili — aproH, WIBUIKICTh MPOTOKY — 30 MIJI/XB,
JerekTop — Karapomerp, 80 MA). CTaTUCTUUYHY
00poOKy pe3yabTaTiB (OLIIHKY MOXMOOK BUMIpIO-
BaHb) MPOBOAWJIM 3 BUKOPUCTAHHSIM KpPUTEPIitO
CrblonEHTA.

Bupowyseannsa naxonuuysasvnux xyaomyp. Kynb-
TUBYBaHHS TIPOBOAMJIM B CKISHUX (bJaKoHaX
00’eMoM 250 MJI, LIIIBHO 3aKPUTHUX TYMOBHUMU KOp-
KaMmu i 3apikcoBaHMX 3aTUCKayaMu. AK XUBUJIb-
HE CEpEeJOBUIIE BUKOPUCTAIA MOAM(IKOBaHE cepe-
noBuile ZKujiHoi (B 1 1 IMCTUABbOBAHOI BOAU PO3-
yyunsum 1 r KH,PO,, 1 r NH,Cl, 0,1 r MgCl,-6H,0,
0,3 r CaCl,2H,0, NaHCO; — 1 1), 10 sgkoro no-
gaBanu BigHOBHUK 0,5 r Na,S‘9H,O Tta dakrop
pocty (0,1 T ApixXIKOBOrOo €KCTPaKTy). SK mKepe-
JIO KapOOHY B KYJIbTYpaJIbHE CepeaoBHUILE BHOCUIU
po3uuH auerary Hatpito (2,5 r CH;COONa Ha 1 i
cepenoBuila). fK IHAMKATOp aHAepOOHUX YMOB
6yB Bumkopuctanuii 0,1 %-Huit JIyXHUIA PO3YNH
pe3a3ypuHaTy HaTpilo, 110 Ma€ ABa BapiaHTU 3Mi-
HU KOJbOPY 3aJIeXKHO Bill pedoKC-TOTeHIiany ce-
penosuiia (3a Eh > —100 mB 3abapsiioeTbest B
YEpPBOHMUI KOJip, a 32 HUXKYMX 3HAYeHb € Oe30apB-
HuM). KUBUJIbHE CEpEIOBMIIE ITiCJaS AOJaBaHHS
pe3asypuHy MpOAyBajyd aproHOM 3 METOI0 BHIA-
JIEHHS 3aJIMIIKIB KHUCHIO, TePMETUYHO 3aKpHBaIU
Ta CTepuJidyBaJiM B aBToKiaBi 3a 1,5 atM. Po3s-
yuHu BigHoBHUKa (Na,S-9H,0) Tta apixmkoBoro
€KCTPaKTy TOTYBaJIM OKPEMO, PO3UYMH BiTHOBHMKA
aBTOKJIaBYBaJIM 3a 1,5 aT™M, a pO3YMH APiKIKOBOTO
ekctpakty — 3a 0,5 atM. o crepuibHOro ¢ako-
Hy i3 cepemoBUIIEM CIOYaTKy BHOCWJIM POCTOBMIT
(hakTOop, a MOTIM pO3UYMH Cyabdiny, BUPIBHIOIOUU
3HAYEHHS PelOoKC-MOTEHLialy 10 HeoOXimHoro. 3a-
CiB KyJIbTYp IPOBOAWIIN 32 TOMIOMOTOIO CTEPUIIEHOTO
mnpuia, y ¢hJakoHW BBOAWIM MO 5 MJ iHOKYJISTY
(po3BeeHOr0 IMCTUIBOBAHOIO BOJOIO CYOCTpaTy).
Hocnin 3aknagaiy B I’TU TTOBTOpax.

®DnakoHM 3 HAKONMWYYBAIBHUMU KyJIbTypa-
MM YTPUMYyBaJIM B TEPMOCTaTi 3a TeMmIlepaTypu
+33 + 2 °C npotsgrom 18 ni6. I1pobu razosoi ¢as3u
BigOMpanmm KOXHi Tpu mobom (1o 2 mpobu razy 3
KOXHOro ¢makoHa). Pict MikpobHOi Oiomacu B
PO3UMHI BU3Hayajld KOXHi JBi 700U 3a ONTUYHOIO
TYCTUHOIO KYJbTYpajJbHOI CYCIMeEH3ii, BCTaHOBJIe-
Holo Ha dotokomopumeTpi KOK-2MIT 3a noBxu-
HU xBUJi A 540 HM.

Kyavmueyeanna ma idenmudpixauia memano-
2eHHUX Oaxmepiil. Y CKiIadi KJITUHHOI CTiHKM apxe-
OakTepiii, 10 IKUX HajlexXaTb METaHYTBOPIOBAJIbHI,

BIICYTHIM ITeNTUAOTIIKAH, 1[0 POOUTH IX CTIHKMMU
10 Oii aHTUGIOTHMKIB MeHiuuaiHoBoro psmy [6, 7).
ToMy mjisi OTpMMaHHS KYJAbTYP BUKIIOYHO MeTa-
HOTeHHUX OakTepili MU TepeciBaju MEpPBUHHY Ha-
KOIMUWYYBaJIbHY KYyJbTYpy Ha CepeloBuIlia 3 JoJa-
BaHHSIM aMOKCHULWIiIHY B KoHIeHTparii 0,12 t/m1y
¢makonu o6’emom 100 mu. Ilepmmit mepeciB mpo-
BOOWJIM Ha piIKe XUBWJIbHE CEpeIoOBUIE, a APY-
rmii — Ha mibHe. KyabTypu MeTaHOreHHUX Oak-
Tepil iHKyOyBajiu B TEpPMOCTaTi 3a TeMIlepaTypu
+33 + 2 °C, nocTiiiHO KOHTPOJIIOIOUM CKJIal ra3o-
Boi ¢a3u. Ha pigkoMy cepemnoBuIlli KyJIbTUBYBaH-
Hs1 TipoBoAMAU TipoTsirom 9 nmi6. IlepeciB KyabTyp
Ha TBEpIE CEPEeIOBUILE MPOBOAUIM 32 METOAOM
XaHrelTa B TOHKMH IlIap arapy Ha cTiHKax (ia-
KoHy [7, 8]. KyabTUBYBaHHSI B arapu3oBaHOMY ce-
peIoBUILi 3OiiiCHIOBaJIM TIpoTsroM 7 ni0. Mikpo-
CKOITyBaHHSI MPOTSATOM €KCIEPUMEHTY IMPOBOAWIN
2 pa3d — Ha MOYaTKy POCTY KyJbTypu (Ipyra no-
0a) Ta Ha cramii iHTEHCUBHOIO BHIIJICHHS Ta3y
(ko crmocTepirajJii  yTBOpeHHs OyabOallok y
TOBILI arapy).

3pa3ku KyJabTypM, BiiOpaHOi B MOTOILli apro-
Hy, ¢ikcyBaim, 3abapBimoBaaud 3a I'paMoM, po3risi-
Jaau i iMepciero, BUKOPUCTOBYIOUM CBIiTJOBUIA
Mikpockon MIKPOME]/ 2. IneHTudikaiiiro Kyjib-
Typ METAaHOTEHHMX OakTepili MpOBOAWIM 3a BU-
3HauHUKOM bepxi [9].

PesynbTaTh i ix 00roBopeHHs

VY cknani MetaboiTiB HAKOMUYYBaJIbHUX KYJb-
Typ Oy/Ju BUSIBJIEHi BOAE€Hb, BYIJIEKUCIUI ra3, a3o0T
i MetaH (Tabmuus). 3pocTaHHS MNPOMAYKIIii MeTa-
HY BigOyBaJloCh pPIiBHOMIpHO IIPOTSITOM YCHOTO
ekcnepuMeHTy, a 3 12-i m1o0u KyJbTUBYBaHHS Y
(makonax 6ymo HakonuuyeHo 10—15 06. % MmeTa-
Hy. MeTaHONpoayKIlisi HAKOMUYYBaIbHUX KYJIbTYP
aHaepoOHUX OakTepiil, BUAIIEHUX i3 BiAXOMiB CBU-
HodepMU Ta Kypsidyoro mocJiimy, Oyyia mpubIu3HO
OQHAKOBOIO. HaliBuIlli MOKa3HMKU IMPOAYKIIil Me-
TaHy Ta BOJHIO MaJIi HaKOMWYYBaJlIbHi KYJIbTYpH,
BUJiJIEHI 3 (pepMEHTOBAHMX BiIXOMdiB, B3ITHUX 3 Me-
TaHTeHKY. Takum 4MHOM, Yy OiopeakTopi 3a paxy-
HOK 30pOMXyBaHHSI 0araTOKOMIIOHEHTHOTO CyO-
cTpaTy (THOIBKM CBMHOGEpPMU 3 AOJABaHHSIM Jie-
PeBHOI TUPCHU, COJOMM Ta SIOJyYHOTO XKOMY) OYJIO
chopMoBaHe CTiilke aHaepoOHe OaKTepiaJlbHe
YIPYIIOBaHHSI.

ITpo picT HakonmuuyBaJbHUX KYJbTYp Yy ja-
KOHaxX CBIYMJIO 3pOCTaHHS eMicii Ta3iB i pe3yib-
TaTM BUMIpPiB ONTUYHOI TYCTMHU OaKTepiaibHOI
cycrieHsii (puc. 1).
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Tabauya. Cxinan ra3ononiOHUX MeTa0OJIITIB HAKOMMMYYBAJIbHUX KYJIbTYP Me30(iIbHUX aHAepOOHUX YrpyroBaHb

[>xepeno HaKONMUYyBaJIbHOI KYJIbTYpU
Jloba I'noiBka Kypstumit mocin ®epmeHTOBaHI Bimxonu

H,,% | CH,,% | N,,% | CO,,% | H,,% | CH,% | N,,% | CO,% | H,,% | CH,,% | N,,% | CO,,%

3 0,4 2t _ 2t _ 1+ _ 23+ | 242t 6t _ 3,6 £
+ 0,07 | £ 0,13 + 0,12 + 0,12 +0,1 | £0,13|x0,12 + 0,16

6 1,52 + 5+ _ 1,74 £ | 0,21 = 2+ 0,1 £ | 45+ | 25=% 9 + 0,28 | 5,3+
+ 0,08 | £0,19 +0,14|+0,08|*+0,16£0,03|£0,12| £0,11|£0,14| £0,04 | £0,13

9 2,5+ 9t 0,38 £ | 44+ |0,36 & 8§t (0,11 x| 43 | 51=% 12+ (0,39 +| 12,8
+0,12(+0,11|+0,07| £0,18| £0,06| £0,19|+0,02|*0,11|=x0,18]| £0,18 | £0,07| 0,19

12 242+t | 13 & 06+ (7,05 0,5+ 100 [ 05+ | 11,9+ 7,9+ | 15+ 0,5+ [ 14,6 £
+ 0,1 0,18 | +0,05|%+0,15(%+0,07|£0,18| £0,04 | £0,14 | £0,11 [ £0,16 | £0,05| £0,2

15 1,6 £ 17 £ 05+ | 79+ | 0,4 = 14 £ 05+ [ 126+ | 5,6 £ 20 £ 0,6 162 =
+ 0,1 0,13 | +£0,05| £0,1 [ £0,05|£0,16|£0,03|x0,15| £0,2 [ £0,2 | £0,06 | £0,18

18 1,61 £ | 24 £ 0,6 8 = 0,7 £ 25+ | 0,64 | 13 % 5,7+ 28 * 0,6+ 17,1 £
0,11 | 0,11 [£0,07|£0,11|£0,06|+0,19|+0,03|X0,14|£0,19| £0,18]| £0,05]| %0,16

D
0,09 -
9 -
0,08
8 -

0,07 1 < 7

0,06 g .

0,05 4 g 5 4

0,04 - g

0,03 + z

0,02 4 i

0,01 + i

0 T T T T nl T T T T 1

2 4 6 8
[oba KyJIbTUBYBaHHS

Puc. 1. 3miHa ontuyHoi ryc- Puc. 2.

TWHU CYCIEH3ill rep-

EMicis MeTaHy KyJib-
TypaMM METaHOIeH-

BUHHHUX HAaKOIMYY- HUX OakTepilig-Bui-
BaJIbHUX KYJIbTYp JICHUMHM 3 BiIXOIiB:
npotiaroM 18 mi6b Ky- — THOIBKa; —
JIbTUBYBaHHA: KypsTuunii TIOCJIiIT;
—A— — THOIBKa, —li— — (epmer#oBaHi Bil-
KypsTuunii TOCJIi; XOIu

— ¢epMeHTOBaHi Bil-

XOIu

KynbruByBanHst TpuBano 18 mi6, mpu LbOMY
OyJ10 3apeecTpoBaHO IBi (ha3u POCTy KYAbTyp: Jar-
dazy i ¢azy ngorapudmiuHoro pocty. Haxomnu-
yyBajibHa KYyJbTypa OaKTepiaJbHUX YIpYIOBaHb,
ogepkaHa 3 (pepMEHTOBAaHMX BIiTXOMIiB 0iora3zoBoi
YCTAaHOBKHU, Majla CKopoueHy Jiar-¢asy (5 nid), Ha-
TOMICTh Jiar-pa3a JJjIg IBOX IHIIMX OaKTepiaJbHUX
acolljaliil TpyBaja BABiYi JOBIIIE.

10 012 114 216 318 4

5 6 7 8 9

Jloba KyJIbTUBYBaHHS

—A—

ITpoTsiroMm KyJbTUBYBaHHSI aHaJi3yBajlu CKiaf
ra3oBUX MeTa0OoJIiTiB, 30KpeMa OyJy TMOPiBHSIHI MO-
Ka3HUKM BUIIEHHSI METaHYy OaKTepiaJbHUMU KYJb-
TypaMM, oJiep>KaHUMU 3 Pi3HUX BigxomiB (puc. 2).

Pesynbratn HalmMx [OOCTiIXKEHb I1OKa3aju,
1[0 BaJloBa MPOIYKIlisl METaHy MEPBUHHUX HAaKO-
MUYYBAJIbHUX KYJbTYp Oyjaa ACLIO BUILOKH, HiX Y
KyJbTYp METAaHOTeHHMX OakTepiii, BiAAiIeHUX Bif
CYIIyTHBLOI Mikpodaopu. AHaJOriyHi JaHi Oyam
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a

Puc. 3. KiliTuHM MeTaHYTBOPIOBaJIbHUX OakTef -
CKJIi, 6 — OKpeMi arperatv KJIiTUH —

olepXaHi iHIMMK JociigHukamu [1
HS TIONSTa€ B TOMY, LIO KOHBEpCi

PEYOBMH OO METaHy MOXe 3MilCHIO ’ :

TUBHO TUIBKM CKJIAIHUM OakTepiaar
BAHHSAM, B SIKOMY TPOAYKTH MeTa6o)
TUYHUX OakTepiil OymyTb MaKCUMak -

TUCh KHUCJIOTOTBIpHUMU, AUETOTEHHI. ... .o .o..
HOTEHHUMU OaKTepisIMU.

A il e

~"HMX OakTepiil Big-
a0avIp OBiIHUKA
_ /BaHHI YMOB KYJb-
% o3Hakax Gakrepiii,
“THi cenekTHBHI ce-
/BaHHSI TIPOBOIMIN
X, 32 TeMIepaTypu
aHHSI aleTaTy Har-
KI>KOBOTO €KCTpaK-
MM YMHOM, BCi BU-
nopsiaky Methano-

20 MEm-
RN 4. L

3a Mop@doJoTi€el0 KITAH y MOdi 30py MiKpo-
ckoma Oyji0o mpoBeAeHO ineHTUdiKalilo OakTepiid
1o poay. I'paMHeraTMBHiI KOKM, 3i0paHi B Hermpa-
BUJIbHOI (hopMM KJlacTepu (TIOAiN KJIiTUH BinOyBa-
€TbCS B PI3HUX IUJIOLIMHAX), HaJleXaThb 0 POAY
Methanosarcina (puc. 3). IlpeacTaBHUKA 11bOTO POy
€HIOCITOp HE YTBOPIOIOTH, HEPYXOMi, IIIBUAKO Ha-
pourytoth Oiomacy 3a 0,5 M NaCl, MoXyTh (iKcy-
Batu N,, 3a0apBiieHHS 32 ['paMoM Bapilo€eThbCs, PO3-
MipM KJIITMHHUX arperatiB CTaHOBJSTb Bim 5 10
100 mxm [9].

Hepyxomi rpamHeratuBHi maauuku (puc. 4)
BimHOCUMO 10 pony Methanosaeta, OakTtepil sK
JIKepesio eHeprii Ta KapOOHY BUKOPUCTOBYIOTh BU-
KJIFOYHO aIeTaT, B IIPoleci MeTaboIi3My po3Kia-
naroun ix 1o CH, i CO,.

Byno mpoBemeHO TabopaTopHe KyJbTHBYBaH-
Hs, imeHTHdIKallil0 METAaHOTeHHUX OaKTepiil i oIli-
HEHO TIPOOYKTHUBHICTH 3a METaHOM aHaepOOHMX
OakTepiaTbHUX acollialliii, BUIJICHUX i3 pi3HUX Bif-
XOIiB TBapMHHULITBA. AHaJli3 MPOAYKTUBHOCTI 0Oak-

TepiaJIbHUX acollialiii, BWIIJICHUX i3 THOIBKH,
MTALIMHOIO MOCHiny i (pepMEHTOBAaHUX Y METAHTECH-
Ky BiIXoIiB, HOBiB MOXJIMBICTb BUKOPUCTaHHS
BCiX JOCHiIHUX 3pa3KiB y CTBOPEHHI OakTepiasb-
HUX IpernapariB Ha iX OCHOBi. 3acTOoCyBaHHS Oak-
TepiaJIbHUX MpernapaTiB y IPOMUCIOBUX YMOBax
JIacTh 3MOTY YTWJIi3yBaTH OiJblly KiJIbKiCTh BiJXO-
JIiB 1 PO3LIMPUTU IX CIIEKTP 3a paxyHOK BiIXOIiB
MiIIPUEMCTB XapyOBOi MPOMUCIOBOCTI TOLIO.

Haii pociimxeHHsT mokasajiu, 110 HaWOiIbII
MEPCIIEKTUBHOIO CUPOBUHOK € HAKOMUUYYBaJIbHi
KyJbTypU (DepPMEHTOBAaHUX BiIXOIiB 6araToOKOMIIO-
HEHTHOro cyoOcTpary (THOIBKM CBMHOGEpPMU 3 J0-
JlaBaHHSIM JE€PEBHOI TUPCHU, COJIOMU Ta SIOJIy4HOIO
>)KOMY), OCKiJIbKM BOHM MalTb CKOPOUYEHY Jjar-
¢da3y Ta miaBUIEHI MOKA3HWKM METAHOIIPOMYKIIiI.
ITpoBeneHa ineHTU(iKallisl OaKTepiii € BaXJIMUBOIO
I oflep>KaHHSI B MallOyTHBLOMY UMCTUX KYJIBTYD,
10 € HEOOXiZHOK YMOBOIO 1151 (DOPMYBaHHSI MY-
3€10 MPOMUCIOBUX KYJBTYp MiKpOOpraHi3MiB Ta
pO3poOKM HOBUX OiompernapaTiB Ha OCHOBI ILTY4-
HUX KOMITO3UIIIA.

Hamu 3amnaHoBaHi Moajblili JOCIIIKEHHS B
HaIpsiMi CTBOpEHHsI OioIlperapary Ha OCHOBI IUTy4-
HUX YIpyloBaHb HAaWOUIBII MPOIYKTUBHUX IITaMiB
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TiIPONIITUYHUX i METAHOTEHHUX OaKTepiil IS Tepe-  opraHi3miB ITHCTUTYTY MiKpoOiosorii Ta Bipycosorii
POOKM IIMPOKOIO CHEKTPa OPraHiuYHMUX BiIXOMiB. iM. JI.K. 3a6onoTHoro. BucnoBiaoemMo 1Lupy BAsY-

HicTh 3aBimyBauy Bigginy O.b. TamupeBy Ta cmiB-
* ok k poObiTHUKaM JlabopaTopii.
YacTuHy excrepuMeHTy OyJio BUKOHAHO Ha

0a3i saboparopii Binginy ekcTpeModiIbHUX MiKpO-

10.

10.

Chnucok JiitepaTypu

Mruzek M., Groda B. Analysis of biogas production from grass silage, depending on its quality // Acta Univ. Agric. et Silvic.
Mendel. Brun. — 2011. — 59, Ne 6. —P. 239-246.

Schnurer A., Jarvis A. Microbiological Handbook for Biogas Plants: Swedish Gas Centre Report 207. — Uppsala: SGG, 2010. —
138 p.

Cogeneration of hydrogen and methane from protein-mixed food waste by two-phase anaerobic process / W. Song, J. Cheng,
J. Zhou et al. // Int. J. Hydrogen Energy. — 2010. — 35. — P. 3141-3146.

Preatreatment of microalgae to improve biogas production: a review / F. Passos, E. Uggetti, H. Carrere, 1. Ferrer // Biore-
sour. Technol. — 2014. — 172. — P. 403—412.

Ward A., Lewis D., Green F. Anaerobic digestion of algae biomass: a review // Algal Res. — 2014. — 5. — P. 205-212.
Kuauna T.H., 3aeapsun I.A. MeToabl BblIeNeHUs U KyJbTUBUPOBAHUSI METaHOOOpa3ywoluux O6akrepiit. — [lymmHo, 1978. —
75 c.

Wolfe R.S., Amy C.R., Stephen W.R. Technigues for cultivation methanogens // Methods of Enzymology / A. Rosenzweig,
S. Ragsdale, Eds. — Salt Lake: Academic Press, 2011. — P. 1-22.

Wolfe R.S., Metcalf W.W. A vacuum-vortex technigue for preparation of anoxic solution of liquid culture media in small vol-
umes for cultivation methanogens of other strict anaerobes // Anaerobe. — 2010. — 16, Ne 3. — P. 216—225.

Bergey’s Manual of Systematic Bacteriology. 1. The Archaea and the Deeply Branching, and Phototrophic Bacteria / D.R. Boone,
R.W. Castenholz, G.M. Garrity, Eds. — 2nd ed. — Springer, 2001. — 721 p.

B3zaemodis MiKpOOHUX MOMYJISILIN Y METAHOTEHHMX ACOLIALlisX i LUIsIXW 30UIbIIEHHS BUXOMY MeTaHy B MeTaHTeHkax / B.I. Kap-
neHko, JI.C. dcrpemckas, JI.I1. Tonomiok Ta iH. // BicHuk JIHinponerpoBcbkoro yH-Ty. Cep. Biosoris. Exosnorist. — 2006. —
1, Bun. 14, Ne 3. — C. 80-85.

References

M. Mruzek and B. Groda, “Analysis of biogas production from grass silage, depending on its quality”, Acta Univ. Agric. et Sil-
vic. Mendel. Brun., vol. 59, no. 6, pp. 239—-246, 2011.

A. Schnurer and A. Jarvis, “Microbiological handbook for biogas plants”, SGG, Uppsala, Swedish Gas Centre Report 207,
2010, 138 p.

W. Song et al., “Cogeneration of hydrogen and methane from protein-mixed food waste by two-phase anaerobic process”,
Int. J. Hydrogen Energy, vol. 35, pp. 3141-3146, 2010.

F. Passos et al., “Preatreatment of microalgae to improve biogas production: a review”, Bioresour. Technol, vol. 172, pp. 403—
412, 2014.

A. Ward et al., “Anaerobic digestion of algae biomass: a review”, Algal Res, vol. 5, pp. 205-212, 2014.

T.N. Zhilina and G.A. Zavarzin, Methods of Selection and Cultivation of Methane-Forming Bacteria. Puschino, USSR, 1978,
75 p. (in Russian).

R.S. Wolfe et al., “Technigues for cultivation methanogens”, in Methods of Enzymology, A. Rosenzweig and S. Ragsdale, Eds.
Salt Lake: Academic Press, pp. 1-22, 2011.

R.S. Wolfe and W.W. Metcalf, “A vacuum-vortex technigue for preparation of anoxic solution of liquid culture media in
small volumes for cultivation methanogens of other strict anaerobes”, Anaerobe, vol. 16, no. 3, pp. 216—225, 2010.

Bergey’s Manual of Systematic Bacteriology. 1. The Archaea and the Deeply Branching, and Phototrophic Bacteria, D.R. Boone et al.,
Eds., 2nd ed. Springer, 2001, 721 p.

V.1. Karpenko et al., “Interaction of microbial populations in methanogenic communities and directions of methane emission
increasing in methane-tanks”, Visnyk Dnipropetrovskogo Universytetu. Ser. Biologia. Ecologia, vol. 1, iss. 14, no. 3, pp. 80-85,
2006 (in Ukrainian).



MPOBNEMM BIOMOTNIT TA BIOTEXHONOCI 83

J1.A. Xpokarno, A.l. JonomaH, B.KO. YepHeHko

METAHOMPOOYKUIA ME3O®UIbHNX BAKTEPIANIBHMX YIPYMOBAHbL, BUAIMEHMX 13 BIAXOOIB TBAPUHHNLBKNX
KOMIMNEKCIB

MpobnemaTtuka. Po3rnsaHyTo nepcnekTuBHi cybcTpaTti Ansg po3pobku GionoridHnx npenapartiB y TEXHONOriAX oAepXaHHS Giorasy.

MeTta pocnigxeHHA. MeTolo po6oTu € BUAINEHHS 3 BigxodiB TBApUHHULITBA (THOIBKM CBUHOMEPMU, KypPsiIHOro nocnigy, hepmeH-
TOBaHMX BiAXOAiIB) HAKOMUYyBanbHUX KynbTyp Me30dinbHUX aHaepobHMx BakTepianbHUX yrpynoBaHb, OLiHKa iX NPOAYKTUBHOCTI 3a Me-
TaHOM, BMAINEHHS Ta iAeHTudikaLia KynbTyp MeTaHoreHH1x 6akrepin.

MeToauka peanisauii. KynbTypu 6aktepiii BupolyBanu B aHaepobHUX yMOBax Ha pidkoMy Ta arapv3oBaHOMYy cepenoBuLLax
YKuniHoi 3 foaaBaHHAM aueTaTy HaTpilo 3a TemnepaTypu +33 + 2 °C. Cknag rasonogibHux MetaboniTis aHanisysanm Ha ra3oBoMy Xpo-
matorpadi JIXM-8M[. 3pasku kynbTypw, BigibpaHoi B noToui aproHy, dikcysanu, 3abapentoBany 3a 'paMmom i Mikpockonysanu.

Pe3ynbTatn gocnigxeHHs. Bci BuaineHi HakonuyyBanbHi KynbTypu AOCTaTHbO ePEKTMBHO MpoAyKyBanu MeTaH, 3 12-i gobu
KynbTuBYBaHHS y cpnakoHax mictunocb 10—15 06. % meTaHy. HanpukiHLi ekcnepMMeHTy HalBuLLIi NOKa3HWKM Npoaykuii MeTany (28 06. %)
Manu Hakonu4yyBarbHi KynbTypu GakTepianbHUX yrpynoBaHb, BUAineHi 3 epMeHTOBaHUX BiAxoAiB TBapuHHMLUTBA. KynbTypu meTaHo-
reHHux HakTepili oaepxanu cepieto NepecisiB Ha piake Ta TBEPAE XMBUIbHI cepeaoBuLa 3 AoAaBaHHAM amokeuuunivy. Byno ineHTudi-
KOBaHO NpeAcTaBHUKIB poaiB Methanosarcina Ta Methanosaeta.

BucHoBku. OgepxaHi kynbTypu € NnepcnekTMBHUMK ANs po3pobku 6akTepianbHUX NpenaparTiB Ta iX NoAanbLIOro BUKOPUCTaHHS B
6iorasoBmx TEXHOMOTISAX.

KniouoBi cnoBa: aHaepobHi Me30oginbHi 6akTepianbHi yrpynoBaHHs; MeTaHnpoaykytodi bakrepii; Methanosarcina; Methanosaeta.

J1.A. Xpokano, A.WN. JonomaH, B.FO. YepHeHko

METAHOMPOOYKUNA ME3OPUIBbHBLIX BAKTEPUATBHBLIX COOBLWECTB, BbIAENEHHBLIX N3 OTXOOO0B XXNBOTHOBO[-
YECKMX KOMIJIEKCOB

Mpobnematnka. PaccmoTpeHbl nepcnekTnBHble cybcTpaThl Ana pa3paboTku Guonornyecknx npenapaTtoB B TEXHOMOMMSX MOy-
YeHus buorasa.

Llenb uccnepoBanus. Lienbio paboTbl 66110 BbigeneHne N3 0TX040B XMBOTHOBOACTBA (HaBO3a CBUMHOMEPMbI, KYpUHOro nome-
Ta, PepMEeHTUPOBAHHBIX OTXOA0B) HAaKOMUTENbHbBIX KyNbTyp Me30(UbHbIX aHaapobHbIX BakTepmanbHbIX COOBLWECTB, OLEHKa UX nNpo-
OYKTUBHOCTW NO MEeTaHy, BblAeneHne N naeHTudukaums KynbTyp MetaHobpasytoLmx 6akrepui.

MeToguka peanusaumu. KynbTypbl 6akTepuin BolpalluyBany B aHaepobHbIX YCMOBUSAX Ha XWAKOW U arapu3oBaHHoOn cpenax XKu-
nnHoi ¢ fobaBneHvem auetata HaTpus npu Temnepatype +33 + 2 °C. CocTtas raszoobpasHbix MeTabonmToB Onpeaensny Ha rasoBom
xpomaTorpade JIXM-8MI. O6pa3subl KynbTypbl, 0TOGPaHHbIE B MOTOKE aproHa, MkcMpoBanu, okpawimsany no Mpammy u MUKpOCKOMU-
poBanu.

PesynbTatbl uccnepoBaHus. Bce BbigeneHHble HaKoMUTENbHbIE KynbTypbl JOCTATOYHO 3OhEKTUBHO NMpPoAyLMpOBany MeTaH,
Ha 12-e cyTku KyNnbTMBMPOBaHMS BO diakoHax cogepxarnock okono 10—-15 06. % meTaHa. B koHUe akcnepMmeHTa camble BbICOKME MO-
Kasatenu npoaykuun metaHa (28 06. %) nmenu HakonuTernbHble KynbTypbl 6akTepmanbHbIX COOBLECTB, BblAENeHHblE U3 pepMeHTH-
POBaHHbIX OTXOA0B XMBOTHOBOACTBA. KynbTypbl METAHOreHHbIX GakTepuin NonyyYMnu nyTem cepum NepeceBOB Ha XUAKYI0 U TBEpAYo
nuTaTenbHble cpeabl ¢ 4obaBneHnemM aMokeuUMKuHa. beinn naeHTuduumpoBaHel npeactaBmuTeny pogos Methanosarcina n Methano-
saeta.

BbiBoabl. [onyyeHHbIe KynbTypbl ABNSIOTCA NEPCNEKTUBHbIMY A5 pa3paboTkun 6akTepuanbHbIX NpenapaToB U UX nocrneayoLle-
ro UCNosnb30BaHNsA B BMOrasoBbIX TEXHOMOMUSIX.

KnioueBble cnoBa: aHaapobHble Me3odunbHble 6akTepuanbHble coobLlecTBa; MeTaHnpogyuupyowme b6akrepun; Methanosar-
cina; Methanosaeta.
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