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CH, & HHIME,RF Vanan Aerograph 920
BSAEIEN, Bk i iEEe b B,
He AES, HEHENE. UTRRRES
DERRERERHEROERSEMRS T
o

(@) GEHBRR

$% 20ml BEFERE3E A S0ml BETEIR G, EERE
35 48 /NN HIBHIK 2%, B3RS BIMA T P18k
{#. CO,/H,, CH,COONa, CH;NH,, HCOONa,
CH,0H, CH,COONa J; CH,NH, g&gjﬁ 0.05M,
HCOONa J; CH,OH ¥k & % 0.5%, CO,/H, 2
ARSE, EE—R. 7 37°C TIRGEFR—A
&, W5 CH, Rk &

(&) H, 4 F*} CH,COONa | Byl E

FFERBER ARRHERE. (ARARREE

ik, HettyA (g/1); NHCL 1, KHPO. 1.5,
K,HPO, 2.2, MgCl, 0.1, NaCl 0.9, E§E% 2,
S EE 0.5, TJRE (0.19%) 1ml, F¥ pH X
7.5, KEESHBINA 1%Na,S 0.4ml,
TC713 Bk 2%, ABREALE: BEaimA
CH, » COONa, CH,COONMa + H,, H,, CO, + H,
+ CH,COONa f1 CO, + H,, & MHEER=
we H, B CO,/H, &BH 24 KSE, CH,COONa
wErd 0.5%, 37°C TIRBHEHR2.5K, WE
CH, BE Bo

() BERE

ZERAE Sy BB A Smil HE 3 M, B BE MK
2%, BEEM 25, 30, 35, 40, 45, 50, 55, 60°C,
BEE =R 3k 3 REME CH, MEKEE R &
(FABRIEERT o

(£) PHRK

e soml hBEFENES 25 pHT.S RIBABR S il
20ml, KEFEMA 1%Na,8 0.4ml, T 19 HCl
F% 109 NaOH B35 pH {4 5.0,5.5,6.0,6.5,
7.0,7.5,8.0,8.5,9.0,9.5,10.0, #FBIERr 2%
Hiio BWMA2MKREEMH/CORES. #
37°C F TC713 skl i 2 K, TC7o8 H ¥
B3R, BE CH, BREMEERKK pH
{EHo

(N) BEEREERFSBHAE

FEHEASEHO. 1% BEBE NI H K 10
ml, pH {4 4.0—4.5, KEB A NaHCO, 10%
0.5ml 1 19%Na,S 0.2ml, pH {HY 8.0, T A
2AKS EH,/CO, 5, PHAT.0, ERERE
2%, TE37°C THRipiE, MEEik cH, R
B, BEE =W,

&% *

(—) ERERNSHE

ML FE L k2 FA L B384
BHERES, 2B mHEME TC713 |
B MOIEFARAKBESHBUEERA
ERIFERNERESBH P RAHA
TC708 BEikko :

(=) HERERSIE

TC713 Btk AR ER AR F MY
5 FE B , — MR /N RO B B R R/
% 0.4X1.5~-25um, PHIEEKH LR

B 1 TC713 Btk (X5,000)
Fig. 1 'Strain TC713

B2 TC708 Witk (X5,0003
Fig. 2 Strain TC708
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(F Do BHARREHE, BREE. &
M. BBREEERLEME TR2AFER
Bt R, A B H Ko

TC708 TR O RIB B A3 Ay
FREg, A3 04X 0.2—5.0pm, FRATK,
A B 10pm L) =, 7S (A 2)o X
K@Y, AEEE. BLERLWN B
HMREREFRLERET,. EWENE
HL.RAHEK

(Z) £TAOEFHER

L BEFA: ERAE L

F 1 TC13 fu TC708 ;BB MONA
Table 1 Utiftzatien of carbon sources by

strain TC713 and TC708

PRB(REST CHL/HD
B W —

TC713 Bk TCFU8 Bk
H,/co, 55946 303.96
CH,0H )] 0
HCOONa 0.3146% 21,374+
CH,COONa 0 0
CH,NH, 0 0

s NI DR CH, BB AN AR
EHIZE Ro
R RA CH, L, LR S — BERIEN
R,
x£1£EET, TCTI3, TCT08 B
FHEER CH,OH, CH,COONa & CHNH;,
ReEF A H,/CO, JofiE B A4 H A i 1Y Bk
o M HENFHER, ARAEAS.
TC708 HBRFI A T BR AR TC713 BHk %4 Ho
1B Zeikus % ARUMREYY, HRAFEA
teE R B CH,COONa, A H, ZIE T,
LA A CILCOONa X8, F 554k, XEF X
CHuo
{HR 28 8%, TCVI3 EHKEH,
HFET, FEFMA CILCOONa {E A8 TX
ko #4E 2 A8 CH, B, Mk
Had, B H #ETHAREREN
CH, JERko HMAZHTHEMERTAELE

®#?2 FEFETTCIBERNR
CH,COONe 8 i:7
Table 2 in the presence of hydrogen, utilizatton
of CII,COONa by swrain TCT7L3

CH, Erk &
roo® AR
1. CH,COONa 0
2. CH,COONa + H, 16.85
3. H, 16.18
4. CG, + H. 560.08
5. CH,COONa + CO, + H; 558.33

CO; #ESCOZ ﬁ‘ H, %ﬁ CH,o %—jj.ﬁs
2 4F15 REeE, 485 CH,COONa
HIETE A HEH N CH &,

2. EMEFERNR R DL
BTLEFREEXT B, B A 0.2%
B ELE, BREKMITEE Bo A 2%
TC713 HIERAVESM, FE37C THREBE R
2.5 F, fllE CH, FERRE(E 3),

£3 FEEMBEN TCTI @REEHER

Table 3 FEffect of yeast extract, teypticase and
romen {luid on growth of straia TC713

CH,
BHR YR (FEHF /4
%t it 5.21
B & X 214.03
B 8 B 281.75
BE 3 A 294.83

# 3R R, TC/13 BHASE B
B MERTREARYEET,.ERR
%, RRHAKERM. E=MMITHREK
Fadk, Mgl REZZ ZREHEER. |
B TC713 B#RTER A KA E R R B 4,
EY L=Ef R aEEE, TR iR
HEHIAREAGEREM, B35 455,
BEARBERS, HAZEHRETHE
M,

SBoNERARRIRENENE RE 1%
R BERRAREKEDEEE R, T
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Fig. 3 Effect of temperawre for growth and methase production of strain TC713 and TC708
L& (CH,) 2. BXE (Optical absorption)

EREEH—PHEER, 2REH, &
FHEP I AIMA 0.1 %.0.2% 0.3% =Fhik
EEAE, SMA 1% BEEN02%
BMEKBYEHEGHEENCL EREX
R ER. Hit, RE0.1% BERERE
WEEERKNTE, 70 TC708 Bk
FHP02% BEEENAKER,

LEREALR:

B 2 EEE, TC713 gk
#E3I5CTER. TC708 BHRBELERERRE
A 35-—40°C, BLTEEMRTE 30—40°C B
Ko fE45C TERAR, BIT*SE
kA KBRESX, REkNEEd—
I, RErERMNEENXK, CH ¥
REREREHEIREN KA RKRNE
M,

4. pH R

4 KBA, TC713 Bikk4E K 18 B pH
BEXN65—8.75 (BHFRE S L pHE),
PHHIE 6.46—8S S B B 5, TC708
WHRE RGN oH H25 6.8 9.2 (F& pH
), £ eH7.0—84 RS E& S, Kk

4 pHH TCT1I 30 TCT08 MM & i B o
Table 4 Effect of pH on growth of strain
TC713 and TC708

TCY13 B B TC708 8 B
Wi | |EL | CH, RE | §1% | 8% | CH, fi&
gH | pH ST/ | eH | pH | BF/H
5.014.95 0.50 5.0 0
5.5 (5.25 3.36 5.5 0
6.0 5.45 12,25 6.0 ] 5.9 D.44
6.5 [ 5.85 71.83 6.5 | 6.1 1.36
7.0 6.46 305.09 7.0 | 6.8 257.62
7.5 | 6.80 305.9¢6 7.517.0 305.22
8.0 7.30 306.59 §.0 | 7.08! 305,22
8.5 7.40 297.50 8.5 ] 7.1 303.22
5.0 7.70 297.50 8.0 (7.6 312.24
9.5 | 8.50 283.43 5.5 ] 8.4 329.04
10.0 ] B.75 237.549 10.9 | 5.2 286.40

TR BRI, ELLTC708 HE., Wid
IE o7 o R B

() BEEFHKINEE

4+ Z8, BEAESEREHEX,
TC713 BRREY B B EEIIR (W] 6—7 /AT,
TC708 Bfk24 8—10.5 /00 (3 B4 &
ERTME FTEETRENEER.
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Fig. 4 Growth rate and gas production of strain TC713 and TCFUB
1. E# % (Numbers of bacteria) Z.%0§2 (CH,)
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TC713 Bk BEENR 4H RATE
(Methanobrevibacter ruminatium) . H (5 H
B BB (Merhanobrevibacter smithii)
@9, {1 TC713 iR REEINES
B M, A AR 9917 24 B Ak Al B
BEoE, EER AR X XMEEr-F
AR, RS PREFERHE,.
TCT08 HHkMITEAMER T T & (Me-
thanobacterium Jormicicum) |, TP HEHHE
(Methanobacterium bryansi) FAEL, BER
R MEM, i TC708 Bl LKA
B, T E AU PR L AR
#H. x 23BN PRmE SRS
EEORERETREEEE T, TC73
BIRROLRT B B b AT B MF MR SR AN
BER,BEHDNARC+CRGTEER
(27.83 + 0.26%) T KB &£ G 8B
(Methanobrevibocter arboriphilus) FHFlo
B 2 TC708 88 ¥k 0 P e ™ BB 42 AT B

(Methanobacterium  formicicum ), TC713 B

ok 4y 7 A A B b S AT B (Merhanobrevibacter
arboriphilus ),
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ISOLATION AND CHARACTERISTICS OF METHANOBRE-
VIBACTER ARBORIPHILUS AND METHANOB-
ACTERIUM FORMICICUM

Qian Zeshu*
(Zheiiang Agricultural Unipersity, Hangzhon)

Two digested sludge samples were ta-
ken from the digesters in China and two
strains, 7.e., strain TC713 and TC708 cha-
racterized by Gram negative, non-motile
rods and spore absent were isolated from
the samples by Hungate technique. Strain
TC713 was short rods, most of them occut-
red in pairs, only a few in chains. Its colo-
nies were translucent, convex, circular with
entire margins. Strain TC708 occurred sin-
gly in the shape of Jong, curved rods and
long filaments at old age. Its colonics were
roughly round, diffuse, and somewhat fi-
lamentous. H;/CO: was the only carbon and
energy source for strain TC713 and TC708,
and they could not utilize CH:COONa,
CH;OH, CH,NH,. Formic acid was utilized
at a slow rate, organic compounds such as
yeast extract, trypticase and rumen fluid
could greatly stimulate the growth of strain
TC713, coenzyme M was not needed. The
optimum temperatutes for the growth of
strain TC713 and TC708 were 35°C and
35—40°C respectively. Growth would be
suspended at 45°C. The optimum pH for

growth of strain TC713 ranged 6.5—8.5,
and TC708 6.8—9.2. The generation times
in shaking culture with H»/CO; as carbon
and energy source in medium containing
0.19 yeast extract at 37°C, were 6—7 and
8—10.5 hours respectively. When compared
with known species of methanogens on the
basis of immunological properties, the re-
sult of indirect immunofluorscence (IIF)
technique applied to strain TC713 showed a
weak reaction (14 ) with anti-Methanobac-
terium formicictm MF. The DNA base com-
position of strain TC713 amounted to 27.83
+0.26 moles% G+C. On the basis of cel-
lular morphology, physiology and metha-
nogensis, the two strains fell into the genus
Methanobrevibacter and Methanobacteriun:
respectively. The names of Methanobrevibac-
ter arboriphilus TC713 and Methancbacte-
rium formicicum TCT08 were proposed.
Key words

Methanobrevibacter arboriphilus; Met-

hanobacterium formicicum

* i, e. Chien Tseshu.
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