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1L EMEIERE (1L): B RT I Soml, i
BOEBE 1ml, JEKH 0,002, BEW 1e,¥
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HLERBE 1oml, BEEK 20ml, BREREEES
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NaHCO, ¥5j& 40ml,
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WETERK (g2/L): Z180,.7H,0 0.1,
MnCl,-4H,0 0.03, H,BO, 0.3, COCl,-6H,0
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FeCl,-4H,0 0.15,
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Fig. 1 The cell of Desulfovibrio strain D1
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Fig. 2 The cells of coccoid methanogen
strain SAl
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© ¥ig. 3 The colony of the Mezhanospirillum
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F g. 4 The colls of the Methanospirillum
strain SAZ
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5 TEEMEARE SBL BEFE-BIREIIE D1 BRGERESRMI(ATI00)F LT T R R T
S8l HsmaREEEENE.
Fig. 5 The co-culture of the butyrate-degrading bacterium strain SBl-Deswlfovibrio strain DI
The arrows show the celis of the strain 5Bl and the flagella.

MZEEMT THRR4HEE SB1 Bk
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5T BUBRICE 378 T Bah M REB IR IR
R BRI 7)o

el

B 7 TEERE SBI ER-RRFTR SAT &R
FEHEFRPI( X 10,400)
Fig. 7 The co-culture of the butyrate-degrading
bacterium strain SBl- the coccoid inethanogen
strain SAl
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Fig. 6 Th?iﬁﬁﬁij;lgz Butyrate- %{ﬁ?ﬁﬁ%?d%%&’giﬁﬁb, {ﬂﬁ'ﬁﬁbﬁgﬂ

degrading bacterium strain SBi- ARBHWE DI EikE. MR
Methanospirillum strain SA2 §Uﬁ%[¥]@ﬂ§3ﬁ%o ﬁ%?éwn@ﬁﬂu%ﬂmm
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WT 15°Cc wEHRmEBARAERE 9. H
R EEBERED. BYE,. HEAR4ER

B 8 TEEES SB1 ShmBmiEesd
{HE(%12,000)
Fig. 8 The flagella artangement of the
‘butyrate-degrading bacterimm strain SB1
%1 ZRHERMEBETREFE SBl BE-BHEE D1 gktathitnkn
Table 1 The influence of the different kinds of stimulating substance to the growth
of co-culture of the butyratedegrading bacteriun. strain SBl-Desulfovibrio stra'n D1

B 8 & 8
T

@Macetle acid(mmol/L)
=

i "

20 25 30 B 4 45(Q

B9 BEXNTREREER-HEKE D1 8
It B '
Fig. 9 The influence of temperature on
the growth of co-culture of the butyrate-
degrading bacterium strain SB1-Deswlfovi-
brio strain DL

Nut shent RE (L) Acetic scid Bzzji%:?fi)d

éﬁontroﬂlﬁ 12.0 . 21.3
Rumen fluid 40ml 21.2 9.3
ﬁfiﬁ;;ﬂpﬁﬁﬁ 22.7 _ 16.1
Yeﬁa;ftract 23.7 17.8
V:%%mﬁﬁ;lﬁ'n 16.6 16,9

* S TERREE Original butyrate (30 mmol/L)

W IR B EREERE (& .
- EARRREHZEBRTHAT R’ 5,
WEERA C—C REBIRHR(GE 2)o8
ERAEER () HFNEEREER
18, ZEAFA G LLLARNR.

H B
L W R R BRK AN E S K R P IR

SEERAMBKe BREBEASBALA
WS, TREEANEHXRHELER
HWRo BTA IR FRBARIREDK
REEARE . EATABIRHLE D5
B RE T o 40T B AL
BiSRATITABRE, TIEERANL,
B RIS RN RIS RER K. BAEXHY
HBR BB T SR AR T B % W
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2 TRMBREE SBlL PR E SA3 IERNEHERERNHR
Table 2 The utilization of the different kinds of substrate by co-culture of the
butyrate-degrading bacterium strain SBl-Methanospirillum strain SA3

=% Product
o ET SERHI (D
ubstrate ncubation
20 m mol/L W 52 . L TE | RE time
Methane (g | Acetic acid |Propionic acidButyric acid (Valeric acid
mol fvial) (m mol/L) (m mol/L) | (m mol/L) {m mol/L)
Butyric acid 78 41.2 - - 20
Valeric acid 184 18.7 0 — 11
Caproic acid 354 47.0 5.9 4] 20
BER: i
Heptylicacid 218% 15.1 0 5.0 26

¥: SA HHZRRAVRAEDRERERDD N,

Mo R—ERUMPEEHAE (Synirop-

B, REBEEREN & MEERN ST

homonas) TR BKERABOHEA S ESINATEBEEER P, TREREEUTE
thA R REE TEERNERER. 2 IREY:
L. EFATRENFREE R EF
TR S Bl RRSHE Ll SAL B
B HREE SAZ @R
T+ H,C H, ~»CH,
T RSETREE |
e 7B c0,
—+CH,

EX— e WEARN E SR M
th, TRSER AR HRE—XERE H
THRMEMRE SBI EREIEITHIX—R AL, %
FEF HER—HF A7 s Eig
HTEKNER. BFETEHEEFYHHN
IR B SAl MMRFITF SIRE SA2
Wk, M TERRRES R TEENA,
BIHIER SN ERSERENKE, #
TER S REERET. BN, JHALIF
BHHE, REB SR THREENELE
siEF AN B, WRAEFKRR
#EFIHE, BILAHF R COo BELST
WIPE R, BEIBREEBEERR
BEfEES, mAT TS B (MR
LR BELBERENTRERNETHE
AWMFEPEBEOEW R Bk, Wbk

HhENAEEZR, RERPRLEAESE
gy HFAEE, HETIXER
A, MU T BT B R SRR,
Hepsr Tl FEERIRE BN T E1E
Mo AMETHMET LB, HHENE
pH B MEH,

LRERY, DL H — T2k,
FTEILROAR AN, Kbt Es
R =Fh, H—RETANRERNTRRE
RmEY, He=SHMADEEE, 54N
Bo Hh—arETHEE (Closiridium),
e R ER, SR 4—1 REHR, &
h Rzl BITRAEHA TR L B
g, MMENEERA, HFRLEELD
AR, KA 0.5—1.0 X 2.0—-7.0
pm, E K R, T 48 G5 B A 1
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i 2—4 REEE, I B RAE, A%
R FFEAME—ARE Z4 5T HW
HEFEEAH . RMIRKIE RBRE IR
M 4—8 B HEREIRINRER, Mtk
HEHRTESRE (Synirophomonas
sapovorans) WIGEFIF 4—18 BREOEHEL

RN RRAEE (R 3)0

REBERMNFE BT B M ER SBLE
I SES, ZENMNBET Syntrophomo-
nas [B, TR H A A A E I, WS
S. wolfei ML, A HEHEZEN S.
wolfei SBl TH#EE",

B3 EETRENER-EF-ZRE
Table 3 Different kinds of hydrogen-producing acetogen for butyrate-degradiag bacteria

PRI BLES .
B i : B& ) HF
Name of bacteria Temp. Orii?lli‘;:;'d Morphology Spore Flagella
T S O thig, o TR | nis
(Syntrophomonas wolfei) mesophilic e curved rod no lateral
S SRR L R i ComC z@Ek | X L
(S. sapovorans) mesophilic o curved rod no lateral
HHAR TR iR o @4 AR #
(Cla:mdurm bryantii) mesophilic T\ rod present
A thermopBilic acetate-utilizing thePm ophilic C. curved rod 20
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STUDIES ON BUTYRATE-DEGRADING BACTERIUM
IN CO-CULTURE WITH HYDR OGENOTROPHS

Qian Zeshu*

Ma Xiaohang

(Zhcjiang Agricultural University, Hangzhow)

The butyrate-degrading bacteria and hy-
drogenotrophic bacteria in the two digesters
which fed slaughterhouse sewage and citric
acid fermentation waste water have been an-
alysed by using the Hungate anaerobic techni-
que. The buiyrate-degrading bacteria in the
two digesters were mophological similar. Four
different bacteria took part in the butyrate ro
methane and CO: converting process. [t in-
cluded one butyrate-degrading acetogenic hy-
drogenogen, an acetate utilizing and two Hs

utilizing methanogens. The hutyrate-degrading
bacterium was identified as Syntrophomonas
wolfei

Key words

Co-culture; Hydrogenotrophs; Hydroge-
nogens

* i.e. Chien Tseshu
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