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B T OWRTEEPRTEFE (Mchaobacterium thermoformicicum) 60285 & R &
7tk COy 1 Ho B9 3BLIT B (Bacteroides sp) SG-1024 N T AT Reqhivk . e T EMBEEFRKE
B B B 4T 8 (/L) CaCOs 50.0, NaHCOs 4.0, Na:S 0.16, NHC1 1.07, K:HPO. 1.04,
MgCla 0.19, ¥ 40(V/V), HFEKIL, £l pH 6.8~72. REEHRME 60C 3535 48h, W
EERABRA,. 29 45mmol/L. ATHRABERD NS SHRELEESAMREELE
o i) B R SRR T ET R

X@id BAKE, BHRFRPRAN, HEFR, =

R AR T SR R A R A R B, RREBOK S B A A P A
W EREEMM"Y. BSE Kuznetsev Vi Ivanov 2Bl R P L EREEMST
ﬁ%%ﬁ%ﬁﬁ%%m,MET%EEM%&$%E%ﬂﬁM%IZ;mﬁﬁﬁﬁﬁﬁ
MERNE EMEmRaT LN EBSMEC". L% KBRS WA 5
ki A TR, TOMASBHEEE, 6 7T o 7 17 20 P 240 1 1 o AR P R O B 3t —
S o 347 6 T2 MM P, A SRR 45 i EE 3 S5 P K A R A TR I TR
7.

1 MEFr%
1.1 B

=k % B B 10 AT B (Bacteroides sp) 5G—100. 5G-101H0 SG12r B HERT
R, oW RREES S B B AR SR IR K E R R AT R K.
1.2 IR EMESEGE
L1 R A FHELHEFRE EXKEBIH&E. B FR g BRI [
EFRE A PMAFRA, FLEEEF] 40mmol/L. C. 4% BER#ERE, D CGGCOEE
M. K C 10mH+CaCOs 0.5g, E BEFPRIFFE: AFEDTEIMAA
M B R4, B pH R 68~7.2, KRAETHIEEN 10ml, 0.55kg/em’ 5K lkg/em® K
B 30min.
122 BEEM: BRENREEN, HE OTHILHEF.
13 S MERE

PR, CH,. CO.. W AR FNE, I B 1 A 48 1 R0 T N8R 55 SUARGEL

= B2 ch R 2 B AL AR A B AT R LA
R XTF 199646 7 25 HiF.
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H W A9 R R H SR [9)3# AT

2 #XR
21 BERERERE
2.1 B eRGrEREm: M T REMOERLTRA K EmEENEN. T
BEATRAMHREEEEHHEC RO THEEH", ATRAMETEM
7= PP A B B R

LRRIEME 0.5ml AKEMBYHRP=PLIFHEPBTH, BEAERTHRPE
& o2ml/E (FE), HF40n, HHEPFEBOMELR (F DEH, FRNIGKTFREY
AHARBEERREMSEENOR S, #Eék 602B: LEFAZRMEHKER, HUTHX
BERA.
2.2 BEMEREESSEOERE: PREHE 2B MRELEKEBEEN 60T, Hi,
FENMEEEMN SHEAOBATEOE®E. B RN RE S NS 4% BEHH R

FI AMMNEEETRRARME
Table I Effects of crude oil on methane production

¥ #& Strains
R R
) 602B, 602B; 602B3 6028, 602Bs 603A; 603 A, 604A, 604A;
Media B4/ Methane production (umol)
B 3274 315.0 2969 203.7 285.5 256.7 2874 247.0 3255
B+ EM
B+erude oil 2682 292.5 295.0 161.9 2040 2116 3109 2226 300.3

CaCO B FEP, BESSCHOCTHF, SWHMEHESRE. ELRER
B (120n), ASHGAEEH>HEER, FEXROIBMEPHRER]., fFREH, =
¥ Bacteroides B EMES AT ER LAICO, A5HE, WAFEHE; £ CaCOHE
ERRRXIWESEYRT T 4% BEEE RPN, EOCHYESBIET 55CHH;
LA Bk 5G-102 0BT (R 2), AT RAEHEMR.

2 Bacteroides sp. SG-1ETEFEETHESHE
Table 2 Time course of gas production of Bacieroides sp. 5G—102 under different conditions

R =4 & Gas production (ml)
nor HE (T) 4 12 24 48 72 96 120
Media Temp. .

(h)

BE 55 0 0 1.7 6.1 7.5 8 8.2
Molasses 60 0 0 38 6.6 76 1.6 7.6
CaCn+ 55 0.5 1.8 7.5 15.3 19.9 232 27.3
Molasses 60 1.3 48 12.7 210 276 320 353

2.2 EH S5G-102#E #k 6028, BT R A
AHWMEXPIHEFEAERS 0.2ml, BMFRE (111 VIVIEABESBiEHRES,
60CHFE 5d. KB NE REAR A HSHGEET L, BEEk SGI10285
AL, BASHEE: BEEK 602B:., JLFXRESE, MEAPAERENRSEREY AL
FHETRREE, M HBPHEAEE 495.2umol (£ 3). BRBSEAYBEERR, =
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F3 RRAREERMHT<R
Table 3 Gas production by single or rnixed cultures

. 3 S E (m) B4 = & (umol)

Strains Gas production Methane production

5G-102 : 34 0

602B; 0.02 0.013
5G-102+602B, 28 495.2

REFWX)E, WREPHRE 200umolll £, BYIXHHREEARY. REWEIE
., EMNERSFERYTOERESRLE 1,
23 RABREERH

AWERBIERYIEE N, BB PRIEHENER, B8RS OMEE,

500 (

400

CH, (pmol}
o
=

2001

100 -

1
1 2 4 6 10
& Molasses (%)

B RAJRHYGERER (x 2000 M2 BMESRASEETRERNER
A M EE S M 6028, B BB RIS Fig.2 Fffects of molasses concentrations on methane

. .
5G-102; A+B.IRAHRY. Juction by the mixed culture
Fg. 1 Microphotographs of mixed culture

A M thermoformicicum 602B;; B. Bacteroides
sp. 5G-102; A+B. Mixed culture,

¥ 5d, MESBRAPRTR,
231 WEXRET AE2UUEH WEORARL A% (VV)NE. BT HKE. &k
SGI2HFT4E CO ML MERAL, BT HKE, BETHERMHZE L RPN
Wk,
232 NHCI A MgCL¥HE: SRIHBEERLSBARMBERPHEN~R (F)TR,
HEHMARREK R 1.07g/LM0.19g/L, AN CaCLx P~ EHERW, SHfkd
BHEEBH C¥ (CaCO; S0g/L)H %,
233 HEANMBEEKE: BARKYNFESEAEEEROMFNEZER(ES)E
B, NaHCOs. K:HPO, ! Na;S 7E 4 3 3 o7 01 & FT W BEAK K M 4.0g/L. 1.04g/L A1 0.16g/L,
RTEBETHEEHDRHT PRNL K.
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#F4 NHCOFMgCLEER
Table 4 Effects of NH,Cl or MgQ,

TR’ () 0 0.54 1.07 2.14 321 5.35
Content
NHC B & (umol) 128.7 419.6 535.7 4347 355.7 2359
Methane production
&& (gD 0 0.10 0.19 0.38 0.57 0.85
MeCl, Content
i (umol) 321.2 3679 443.5 267.6 2058 2578
Methane production
*s HEASMEMR
Table 5 Effects of other components
& & (g') 0 1.0 2.0 40 6.0
Content
=5 B (m) 47.0 40.0 38.0 33.0 7.0
NaHCO, Gas production
B 4 = & (pmol) 135 14,7 19.0 302.7 44.0
Methane production
a & (gL 0 0.52 1.04 2.08 312
Content
KHPO, K & {m) 36.0 38.0 350 2.3 1.0
Gas production
B4 ™ R (pmol) 435.6 440.5 4876 425 36.9
Methane production
a & (L 0 0.08 0.16 0.32 0.48
Conlent
NS K & (m) 28.0 26.0 230 20 1.5
Gas production
i ™= & (pmol) 0.46 36.3 444.1 332 325
Methane production

24 REBEFWHTRREES
B LR E,
BREMFEY PR EEE
2 A 2 (L) R CaCOs
50, NaHCO:4.0, NH.C11.07,
N:HPOy 1.04, Mg(Ch 0.19, 400
NaS 0.16; W& 4% (V/V),
BH¥/K 1L, & pH 6.8~7.2.
A3 W A F 2 o 20
ERMEFEENEELLEF

T

[

4
T

by
=]
T

uction (ml}

\

far
=4
T

CH, (mol)

7= & Gas prod
L]
-1

10+ .
Bk, R A A | o |
. 48h ED 35 45.0mmol/L. 03913 23 34”?31 K (7:‘ 95 120
IS, R AR 02
m, PR, i B3 BARRWERATUS

N . pHi 2. ODyy, 3. =S K: 4. BixS K.
ﬁE:’J’ ig??:ﬁﬂ‘] pH Eﬂﬁ#ﬁ Fig. 3 Time course of growth and gas production of the mixed culture

B’CJ 7.1 lﬁg 57 ZEE. 1. pH; 2. ODgy; 3. Gas production; 4. Methane production.
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REBRERIYRENEEHAAR S, RTHHRARRh = XENRFANEY
SAFHHEBEFNERER, SIRENYHALRBRERN Co MR, H—priEh
KBEABEHAER. 8. EAEMELEKAIAILE. . COMH. EHEH
TEEZREEEYEEFER R, M CO,. FHEHERBTHEREN H. CO..
K. ZERERAKNPRE, HHEEER CO.

KBEEEREEBRENDRHERER=Y. HRrERREZMHE FAORFA P —
., SERREDME. FFERSRIFENS TR AR, AMEFARETSDEET
b, m4HE.

RANHEAF R A MAEEENITHBAER, SEALERAHIERRE
R A R, HEREESENRMERBESE—CO,TRS A Mk J R & ERE
Sfk—CH, HHBRSHFRUER R, R BEEY Baceroides sp. 5G102H M.
thermoformicicurn 602B.J& ALV MREK, #1& MEERU T A KM £ 5% 6 KK,
HEBETETANEERENS, MEERAGEMBR T mEEURENRFME, 85
THENMAZE,

EEGEMERAAEHARZEmERNER, BARBREMATREESRY. &
MEWEESEHREMFTOCHF2d, HLKE™EE450mmol/ L, K % ATH
20.5mmol / LIR® 7 —15%. E# SG-12XBBE"EHENRIERZBHOTR",
LZHAELBTRHNESEACREAHNBILERFPRNANE ZAML. Pi™&a
iR,

BFEE A CaCOF{EHE A HRYH E KM, SEAFPANRLOERSE
X, MEZEEH—EFEBK CaCO,, WEMIREMBREARE.

M. thermoformicicum 602B M Bacteroides sp. SG-102#PRIFMEAIRK. XEHEHKA
ERGERMBEO M. WA ENSEY RBNER™Y, Wik, 4 RE 0CLES.
MEK NaCl BT 1.0% WaE, RN TEERE.
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A MIXED CULTIVATION OF METHANOBACTERIUM THER-
MOFORMICICUM 602B: WITH BACTEROIDES SP. 5G-102

Wang Xiuyuan Gong Ge
(Institute of Microbiolegy, Academia Sinica, Beijing 100080)

Abstract  An artificial compatibility of Methanobacterium thermoformicicum 602B;
with molasses—fermented Bacteroides sp. 5G-102 was studied. A suitable medium for
their mixed cultivation was established and composed of (g/L): CaCOs; 50.0, NaHCO,
4.0, NaS 0.16, NH,Cl 1.07, K;HPO, 1.04, MgCl; .19, molasses 40 (V/V), H:O 1L;
initial pH 6.8~ 7.2; optimum temperature 60C. Cultivating 48h under these conditions,
its methane production reached to maximum, about 450 mmol/l. The success of
artificially mixed culture provides a promise for further sdudying its applicability to
enhanced oil recovery.

Key words Mixed culture, Methanobacterium thermoformicicum, Baclercides sp.,
Methane production
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