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R-F

(REBE B BB SR 2W R, K8

N Hungate EEHE R, MRETEXBRASIGIED > HEIEAREARR
B (Methanosarcina thermophilia) CB fk., CP gk FIAHR®, FEMERBRERE~ 4

B, AR H./CO., WMEENFEMER,

LR EERBEY 50C, Rtk

PH 7.0, SEAARR Na¥, Mg, NHY HIRBEA X 20mM, s0mM F] 300mg/L, &
BEAKKENASBALBE (Soue/ml) 3 CB BAR £KEMEXHHT CB HkAS
WAL, BEEERTSTE RO B EkA A R — E AR L, AN E R R, B
P, BB EE AR AT TR SR LB X— A X AR THARRABKE TM1 &

#o
k@i ERAERABRHE

B Zeikus 7E 1972 £ ¥ RAE T HE#H
HFHEPH I TS (Methanobacterium ther-
moautotrophicum) §945y B8 M A TRERE 5,
FIESE, Fh—E XMARAEST
o S B E Uk E R R AE, &
3 ey P B A B B 6 R P B ARG
BRIBFORE TRV LA 3 #EU Y, X 3 gk,
RE- BT RREE, NEAE5RE
ANBERE TMIL B 8 (Ms. thermophilia
TMD, TMI EHABAXREQHE
(55°C) KEGRFH/LE. RITEHER
ESEE, MERBSRTERATIE
B TREAF HABIRE CB kR, AR
i CB B¥REO ERIAEF L, Hit
T CB @E#kAl TML HE¥aIRR.

ME R F R

(=) BHER

G\ RIREE CB @igk, NHEBREN
BEERASKENARSRER. FEARELRK

FOFARE . ARBFORRENE B
#ifit B, 2 #H Hungate [REH AT,

(=) #ERE

By SRS, KARAERE
FIHEAILER AT AR RE (gf L) NHCI,
KH,PO, 0.4, K,HPO, » 3H,0 0.4, MgSO, 0.5,
w2, BAMERD 2, HEMkER .5, 7]
FE 0.0001, BEELEFRER 10ml, HELE
W oml?, EREEREMA 2% KR, T
FRETHOERRET, KREH. HEFFIMA
2% Na,5.« 9H,0, fi 5% NaHCO,, {RiifEHE
pH £ 6.8—7.00

(Z) WEIENHTH

RHARFSE M PFREMAES 20m) 1T
HEE Gomi [FEMET"T, MAERE (3200
pgiml) RAFEABE (Sopg/ml), A 2M
EEEEE o.4ml FAEBEIFRNME—HR K, 55C
EH. Bid— ARE SRR, REEEHET 10
ERRRESET ", S4BIEBRH, HPHKRE
EAfFEE, HEXERYBEARABBAER
BrkiEr- B, EEAERGS, RAMEREE
mER SRR,

AT 19854 11 A 29 HIE.
HEHERESS RN AL TERNEARER
R E B . ‘
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27 ¥

() HAERENBRME

A Leiz 2GR ISM-35C Hilisg
FHME CB B EAN L REKE &, JEM-
100X B EEN%EE CB Bk RiEHR. sc-6 B
SHEEENATAHRNERRESE . ALkd
i CH, BIEHAHERE ESNEDE.

g R

(=) EEEIRF N

MERER AR IR R S M RIS 1R
., SRR E/A\SRE CB Eik.
B AR B SlHE TR ARAE 7E AR T8 8 R
HS R KA YR,

(Z) HAERRBREE

CB BEFkau Ll Y ok, B Joe 288 2 Bk 9, 7
WARBEFR A 2—3 KGRI Bk A B
WA RERERE.  iHL T
T TERE ST IR » 5 R R BT o 8
WEFREEMET, TTUZR BRI &Y
RIESRIIR (A 1), FHREmW LS
R, CB Bikkiks METEE WFH
HITHH, SRES 8 NMRETE—EBR
— 35k, TN e U R R s
hERTER(E 2). CB HKEEE/ M4 I
HIE 2% 0.8—3pum, CB BEHRGE 2 KA
M gm e BE SR, 0 BRI % 20—50nm,
N NI kB N, e EEE|
BT HENERAN S H(E3), CB Mk
HIBE TR TERL PR G B IR U B e S 2 )
BTR, BEB %G, RELNE, BER
MU, mF CcH, f1 CO; WK, BERA
Bl B RS,

(2) £B&{5i

LBRFEFRIE: & U450 CB Bk
SRR R, IR RN B A
WRE e, TiARE FIE H,/CO, RPHE, CB
BEREERRELREERAEE,
BB 4 TR WA K18,

B 1 SIMERE TR OB EHE (1,500%)
Fig. 1 Strain CB (under the violet light}

EE S -
2 CB BRI B (4,300%)
Fig. 2 Scanning electron micrograph of
- strain CB

B3 CBEMEBRER (27,000%)

Fig. 3 Fine structure of strain CB

2. BEA pH XA KAIE: CB &
WIS A KB 50, (EF 45°C it
EKEE, BT 35C RETF 60C WAk
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#1 CB EAMMENAR

140
Table 1 Utlization of carbon sources
of strain CB
% B CH umol 1007
Substrate 24h 48h 102h E
= 609
CH,;0OH 20 63 190 :E
(CH,),N 2 37 140 o
CH,CO0Na 0 0 30 201
HCOONa 0 0 0 P T
H,/CO, 0 0 0 200 400 60D 800
NH, (mg/L)
Es NHf 3§ CB MBRERNIER
130 Fig. 6 Fffect of NH} on growth of strain CB
1401 20 4
g 100] B0
=
T
560
(W] 04
AR
204
5 20 60 00 140 _
Na*(mM ) s
. mod
4 Nat 3t CB BiMRER MRS o
Fig. 4 Effect of Na* oo growth of sraia CB ©
2404
1607
18D
12 80
)
g 401 e
o z 4 6 8 ()
|8}
40 M7 MEEWREN CB Bigtiknkn
Fig. 7 Methasogeaesis by strain CB ia the
presence of warious concentrations of yeast
al az L A i L extract
] 50 100 160
mzz+(mM) 1. % (control) 093 2. 0.05%: 3. 0.109%:;
4. 0,209
s Mg 3t CB EdkE AT i
Fig. 5 Ettect of Mgt on growth of sirain CB pH 7 6.5—7.0 Z[Fl, pH KT 8.0 REH T
8.0 iy A&, WAL F iR,
K, BEALiER, CB EHRIIEEER 3.Nat, Mg NH M4 KA Ri:
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¥

2 74 27 &

1 L ' 3 1 L L

2 4 A 8y
S SR EMEARER CB s KM Em
Fig. 8 Methanogeaesis by strain CB in the
presence of various concentrations of sludge
supernatant

1.3¢ M (control} 09%; 2. 19%;
4. 490 5. 8%

3. 29ps

KRR A 60ml g BT, B 4>3E20ml
WIREHHE, NaCl f1 MgSO, Z4tT18
EERE, B+ ERPFCBREKRNERS
Nat IREE3 5—20mM, ¥ Nat JREETF
80mM i, 4= RBEDZZHPHI, IRk Na*t &
H# 140mM, CB BEEEAREAERK, HIE
FEPMAE NaS - 9H,0 R FH, il
Bk Nat URBRESSE (5nM), L
Lath Na*t # B & NaCl 1 NaS - 9H,0
WERMEH, E5 SRIEHE CB kiR
i Mg™ IEE2 50—75mM, @0 Mght
EET 150mM, CB EHRMIERRSZE
WA A, X MgSO, thAal H
MgCl, - 6H,O {R#E, Bl 6 %&BH CB Bk
M iE NHY IR E 2% 200—300mg/L, {B
% NH} REGX 800mg/L &, 4% Bk
AR I BH B AN, X% CB Bk
X NHY BRI FEREYER

4. BEPENR B L EEN BERE KL
RIBER: H7. 88 RkH, ARSRORE
WHE SR LERAN CB EkmERNE
—ERRIBMER, RE CB BERERSE
UERSRELHERERET RS
B, RZERNEREEEREERFE
th# B RIS 76 L R e & B AN e
T Mtk SN, BEHRIMERLER
LRREHE, EASBIBERSRE LE
B F A, B REH EAEEER
EOMBTETEINERRFER. R
PRBSENEE LERIREEANTA
HEI&ES

7 W
K2 W S MR 5y 8 B

RFEMFRESHEA, RRIHHE
= iR RKEHLBOIRF RS, CB &k
N HFERAR T RBH S & 7= F £ 41
B, BARTHEAFIRABRE TMI &
Ko FlRNASREEMHEBRF R\ BR
B (Methanosarcina barkeri) 155 F 2\
BIRE (Methanosarcina mazei) EHEE ST
R H/CO, fEABRBREEE, forEhEg
NERBAARERNAE H/Co, AERER,
XEERFREABRBX JITFEEREN
BREWHIEZ—", BRATFRASR
B TML [HERF CB EEPE#REE 45 71 &
B P B SRR RR VR0 A AV R AR IR,
B _EEANREROF AEE NG
KHIER, TMI BEROREERERY
BE -+ REER, T HERERR e —AIm IR
B, AR 46 BR & 56 b IR CH, AT
CO", CB EEHEMIEEERKERYEE,
LLEEBS VR 0 W —BR IR, AR R 2818, T™M1
BRI CB [H#R¥GhE TH: R, &
BEMMOERAR, HARKBEHRE—
B, BB HRER pH, AUER
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RARHNESR, TM! ERNEZSEK pH
% 6.0, [fy CB BE¥KH 7.0, iNAHATE &R
PHER MR T 5 H. Nabt, Mg NHY,
EFH B THIRBEZTA CB BRFRAE BRI 5ERT
KA — 5 A S, R T IR BT
#INFH & TR CB £ RA A
B E R MR TR AR
BREREER, ¥ CB EpgERN ™4
MWEEH, SRHEREREEN TR, M
BT CB EvkrMERE AN RRT
HEfREBEIRERNERE, Na*,
Mg**, NH; FHE T CB HHROHRE
A R AR A I 5 McCarty fUA X iRE
U=, CB @S5 TM1 BB RESR
REAE_EFERBTFHHER Lo TMI
BRI RORA R TR FREPITE LE
BROWE, MBREFEDPARNGE LE
#, TM] B2 EER, & TMI
ERHAE R RS, SR ELERRRELE
FERE T, BREDE. BEERESTY
RSB MG A ARSI —R A
KE T, BFRLEFHRY CB WA A~
EHRBEN. BRESBALLRS.T5
RBLEFEERLFTOERAET, BE®
MRS ERSERREELE®R, HE
Flih B E B ERRIBE.

M8 CB EfA TM] EikMR
B, ATLIEF] CB HiMEETN—E4H
B E5®ARRARBRE TM! EKE
AU, S%E, CB BEHAMER T/
BIRHE (Methanosarcina thermophilia)
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ISOLATION AND CHARACTERISTICS OF
METHANOSARCINA THERMOPHILIA CB

Zhang Hui

Zhao Yizhang

(Chengdu Biogass Scientific Institure Mimisury of Agricsliure,

Animal Husbandry and Fishery China, Chengdn)

Methanosarcina thermophilia strain CB
was isolated Ifidm'é.biogas plént in Chengdu
by the Hungate roll-tube technique. Meth-
anol, methylamine and sodium acetste were
substrates for growth and methanogenesis;
H,/CO: and sodium formate were not.  The
optimal growth temperature was 50°C. The
optimal pH range was 7.0. Na*, Mg*", and
NH} were required for growth, with max-
mum growth rates at 20 mM Na*, 50 mM
Mg™ and 300 mg/L NH/.
erythromycin (50 pg/ml), inhibitors of pep-

Penicillin and

tidoglycan synthesis, were used as selective
agents to elimilated contaminating nonmeth-
anogens. Methane production was stimulated
by yeast extracr, sludge supernatant, and try-
pticase. Because sludge supernatant could be
replaced with yeast extract, trypticase and
other common cofactors, strain CB differs
from Methanosarcina thermophilia TMIL,

Kev word

Meihanosarcing thermophilia
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