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—BRREFHERIBAENHEHELEE

BEX

IAH

(hEBEREREHFRR, 30

M % EXRBERMOPREBED. PRI -RIBREARRHWEE. ERES
BRGMEEPOLZHENRAL RATRANNL, REBEENT #0E. HEQARRN
&, AREFER EFHBOER—RTK 10—30mm, SHEE 2K G A FE R BFIR, 0.6—

0.8x2—5.5em (FHMAKD,RE AEEE, EEE. FRIFERE . REGHNRELE),ER

1—1.2%1—1, 5um,
35mol% (BB SEHE).

BEAKEE 35—40C, B&E oH7.0—7.5, DNA PG+ CEHEN
HERAARE, FHTE. ER. S, M e, e,

EHFBALNHE, BEREREEEER, a8, SR8, 28, TR,
v S C ElER T BRI N ENRRE .

X®iA REFERSRE

HILE, MEATEAEEEDF R
(B REEBEAFEERMAATE . FH
REGNMENATIENEU. SRES
BHROBEMEXRT TR, BINEE
RBRFRFER (Clostridium) T H
Fl (Bacteroidaceae) fy—E b,

BRATENE REE. EATEERER
H g R R A R BRAENE
(F MPN ), 2 BB — ke R 5y
REE AR EME, AR BN
SEMEE,

R S

(—) RE@\NGE

EAEOHENENRBREFERFESRS
{Hungate) [REFHEAY, LLEE N, N,
CO, = 411 ASH, HREERBEREBEEE ST
ERRSARR. TV REFERE (905
DNAa) {E I EERER, BRBEEEH. £35CH
ﬂgﬁo

(=) %

1. PY LIS SEH
BORE S M(ERER) 0.052; BRRER

(Trypticase, peptone, BBL) 0.05g; BF ¥y (Sig-
ma) 0.1g; WA 1 1ml; HIEK To.1ml; 4
BT 1ml; FIEHE (0.1%), 0. 1ml; REEEEE
TR 0.058; /K 100ml; B NsHCO, i
PH? (#)0.1g), SPEREE,FIXHE 4.5, 3
R — & 38 4% (Whatman WNe.1) 6 X 1cm,
121°C F i 30 #rahe

HyE#et (g/100ml):KH,PO, 2; Na,HrPO, -
12H,0 3; NH,CI 5; MgS0, 7H,O 0.5 CaCl, »
2H,0 1 FeSO, « 7H,0 0.2,

i O (g/100ml); MnSO, - H,O 0.5;
ZnSO, » 7H,0 0.1; CoCl, « 6H,0 0.1; Na,MoO,
0.025; CuSO, » 5H,0 0.1; H,PO, 0.5,

HHFRE (meg/100ml): EHR 0.002; M
0.2; B, 0.01; B, 0.005; B, 0.005; 1HEE 0.005;
HEK % B g 0.005; By, 0.01; D-EZE S
0.0050

2. PY gERORRECEE.EK): REER
B, HMARS PY RMEEREER. BEE
EREN 2% Wig. HENWE: H 2% (W/V)
Whatman No. 1 BIEMEWMABRE=R. H¥K
FAE BEETE W/V F2R): BESEREY

AT 1986 4 3 10 R H,
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0.19% ; BEABEIRIEN 0.3%,

3. PY Sf#E "HEEEgERE: R 1% (W/V) &
S WIS, RIAAS PY Ganlkikm
Ho

4. PY HEFER: RAHE, MERFHE B
¥ 2E B e B

5. PYG s SEEEM PY EmEe
ﬁtn]o

(=) it

MBS, TR EURHO AR R R B B
7C PY WEARFBEDETAVIMNB. S8,
B S A BIRR R RS PY R KSR
BB AR RS, EX 8
B, EMBEHEEZNBETREA, AERH
ERERECRAB KNGS, BHE PY KRE
KIERET, $EETRABBERT. FH5
7 PY BRI AR PY S48 T EA SR
DL, EE RS T OOEET . HEEE
BUEEN—,DRE T MEEAR— A UNR
%%ﬁ[lﬂ]o.

(m) BEA

RSN AT mRAE S KRB ek, M
FBEaE (H-500 A ERET. ATHEES,
B REEA PY S R SRR AR
=R ARG 7,0000/ min, 20 45,35 bW,
FIT B A AR IR B, 1S B E M T BT K
WA LYY AR, 25 AL

(£) 25 EBOELEE

é‘;iﬁj Holdeman®!21 Leschingt!d ﬂijjjg%h}f
e KRS . R A RESRR,
BRSBTS BIR 5% R 10% (W/V) BH#,
121°C, 15 v Kih HHATEPTRBENAR
EERNEXEN PY Bkgd, AE RSN
e RS

() DNA BEE R

Al OPY SRR, BENERERASE
ERS T A+ e A RERR Sy SDS (MERCK) REg
EYaE. DNA [R5 BERIZIEH B AR TT A %
WS, AABFE K12 (AS 1.365) fERE
Jich- oz

(£) ZPEWESH

Ak

L. P R M A B el RGN, L
E pH3, Bl, BRUEEHEE. WELSEER
210°C , BB 150°C, HAEEH4MT,

2. WEE AR, BX 1mlBESEaE N om! I,
0.4ml 509 H,S0, T 60°C 7K# 30 ek 7 H
BALE o $ATE M 1m] ZEHKH 0 5m] i, 3
SHER BT, FF L R, RE R, B
S GC-7AC BEM L RERA tm 3 GDX-401
ik, 60—s0 B ,ERRME. N ERS, HK
Somi{min, H, HE# 50ml/min, 25 £ 500mlf
min, P{LERE 220%C, B NE 2107Co

3.8 H,: fEF 23044 RAEN CERHESH
B HE). HAEPRNE. E&im, ¥
TDX~02 1k, 60—80 B o £ 120°C, N, fEH;
= sﬁf]i 45ml{ming,

4.8 co,; {103 WS AEEN (LES
PR W&). FAASENSE. Eikm, ¥
TDX-02 $Bfk, 60—80 Bo iR 120Cs H, {E
AR R 45ml/ min,

RISk H, f100,, EAHXFRES S
Eo

(N\) k¥ oH HRE

H PY # T RidERE, 100% N {ES AR
FT B TR £ pH RB A, NeHCOs
pH, pH {HM 4.5 B 8.0, @@L 0.5, 3L 8 BE
o ERERRS, A NaHCO, WG PHEE
7.00 M 15C B 55°%C, [AIBE 5°C, LI THE.
RER 721 WAEREFI (LWEZHITKB
S )FE 660nm AL A B RMEEIIER.

23 *

REXMEEMFEAY &, AARM
REEBEGDSE T S, BIIERE
ks, EXRPERREFHHE
a7 B LB BATARR AR X
W3Rk (No. 1711) #{T T EAR .

(—) BERBRTS

1710 BB R RAFERT R EH &
WEERAMSE, EERIERAERNE
Brh 2.5 K, B A LA BAEREE, &
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BEEHER, RE RN L%, = HEH

WEB 2—3mm, WRHIE T OEERAEN

HIBIR R HE R BN, RTE B BV BOE B
BHERKEG, AR MAEENE
BB E#2 10—20mm, ZEEREMIORE
th, &R B 12 R)5K 30mm (B 1), sk

Bl SBERETEREEPEE
’ CFRRY 10mm)
Fig. 1 Colonies of the isolate in cellulose
roll tube

H 2 SEERORERMBR (X1,050)
a. £ PYG HegpXhauiEmia; b W,
¢ EEREROANBELKN.

Fig. 2 Phase-contrast photomicrographs of
the isolate
2. living cells in PYG medium; b. terminal
sporey <. vigarous growth of logarithmic

phasc,

FEHERETTHK, ZERERRE K

BHMR GRS K A, 7 PY 4

F (BR) BREPERESIRNSE
PYG HisrZETAIRE, BEWTHMR,E

BHHE 0.6-~0.8 X 2~5.5um ([ 2-2),# 2%

v mife 0.3—0.5 X 2—5um, 7 PY
Rk (HC3R) BEFRarh 2—3 RHINEAERY
(& 2-b), SIEERE, BHR 1—1.2X
1—15pm (BENEREERT). MR
UL, FTE 80°C FAY RIS 10, 20
030 srBhEE RS, EEMMKE 100°C,
20750 RE T . WMKRE AEEE (B

B3 SERGEEHRYSEEERERS

a. HGAKL (%40,000); b.2yEmEL (%36,000)
Fig. 3 Flectron photomicrographs of cell mor-
phology and flagella of the isolate

ae single cell; b. dividing cells,

B4 RRTHANNS WAk GRBAEL
(%1,050)
Fig. 4 Photomicrograph of the i:olate cells
attaching to cellulose fibres .
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Table 1 Comparison of isolate with C strains on utilization of some carbohydrates

ALY
Carbohydrates

STE

Isolate

C

C strains

FHETFE Cellulase

AREH Xylan

#18& — 8% Cellobiose

D-# &8 D-Glucose

L-FfH /a8 L-Arabinose

D-A$E D-Xylose

D-83 D-Fructose

D-HB M D-Mabnosc

D-3 9 5 D-Galactose
HPEAHEE Carboxymethyl cellulose
R eNRYESH Popygalacturonate
P Lactose

P Sucrose

M Starch

F ¥R Maltose

+

[ T Y T A T T TR (Rt PR S SIS
+ + 1 11 v 11+ 4+ 4+ 4+ +

3), AEMERERES,

(Z) £k

HEKEE 30C ToENRXE. B
ERREFERKNEERE % 25—40C,
BIEEE 35—40°C, 7E 21°C # 45°C {¥
BHEER, &K oH 5% 6.5—8.0,
BEERTEEN 7.0—75, pHo FE LK.
EBRBEAEENLE pHE 5.5, £ PY K
G(MIE) HBREDE -3 KEANRE
i (H 2-¢), EHFHEHEREIMNRE
FESARNSE. KA RS R, FINHIE
EBAENSEEE S BRS HTBEMNER
WEREERET, BRMETHRE, Mg
EagERET(E ),

() £BE{bE

ARk BAOBRKES B PY
FEHRPILEARER FE—ETREBNBK
HEYHPERRIF(LE 1), RAMET%
E (Avicel) e 45 E ¥ CF-11 (Whatman)
REBRAERAGTEZTESR, JREE
PR F AXR AR YRR /Y B8 %,
{HEARR/DE

APRBF AR PY KA FRRES
FENERTER, SCTRESAHAM
REGEHREEFT SR BELE,

RERAERTHSER LS. 8L
B.OCRL.OCER . TR BRIIRER,

DNA G+ C B4 35mol%,

BB LR R . iR e =
REH AR R

Gl s

BiE (EAREETHESEEMR BN
FRUMEER, S SEKER T RIRER
BEE (Clostridium) FEHIHM K R, &
¥ T1 48 A5 RO 1980 SRR Z FRE I
REBEIREFH LR 1980 F£LLF R
RHRKFRITEENFH, BrDoE
BH¥S C. papyrosolvens’™ 1 C. cellobio-
parumU 37 AR 5 C BHESILEAE,.

MEZRMER3ALUBHZEHS C
cellobioparum E%}ﬂ%ﬂ%i@ﬁﬁﬁ_ﬁﬁ
L EMBIER G + C ARRFHLRR
BENNEXAEHA KBRS C. pupyr
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E2 HEREGHGTERNLSHANEN LB
Table 2 The charzcters of isolate and its comperiton with related straing
L 220 C. cellobio- C. papyrosol- [ol:-1::3 A BITE RE
Characters parumt?®l venst?l C strain Tsolace
migw A Cell morphology
HHF Strait rods + + - -
FF Curved rods - - + +
W2 Hufs Gram stain -_ - - -
BNEERRFE 42 H Oval te spher- + +* + +
ical, terminal spores
JE4:¥EE Peritrichous flagella + + + +
E#h#: Moetility + + + +
4B Growth temperiture
o Optimum °C 30—37 25—30 30-—40 3540
#iH Range C >25 <45 15—45 =15 <45 21—45
G + C mol% 25 30 31—33 35
* DERERM (spherical spores only)o
23 BB SRHR
‘fable 3 Fermentation productes and substrates used
C. cellobio- C. papyroio- CHEik Sy SR
parumt'* venst*d C strain Isolate
781 Productes
o Acetic acid + + + +
Z.# Ethanol + + +
F B¢ Lactic acid + + -
FEEE Pyruvic acid - + +
IR Succinic acid - + -
T® Butansl - - +
H, + + +
co, + + +
&7 Substrates
4 2 ¥R Dulcitol + - -
+#h Glycerol + + -
H B Mannitol + - -
@& — 8 Melibiose + - -
B TFH Reffinose + - -
111 4% Sorbite] + - —
I Ribose + + -
+HE Esulin - + +

osolvens 7 G +C &R JEMREBELT
P R (B R A R AN TR T S AR o
KIS ZERRS C B (L& 1-3),
HUEHENESHEMAR. HENEE
R FAERWHE LD RERBRE. X

B, KBRS pH MUEHREERA &
FEHERAREREN, 6 +C FRH W
R AREESE, FREBEL &
ERRESE TR, X5 CERAR, T
MERBTIRMCR, ETCEKRATL
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B, ERIWE RSP LA RER, &
JEMFIBEE. BT C ERRERNHAES
BAER LN, HSH S C BRER. N
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Anaerobe laboratory

ISOLATION AND CHARACTERIZATION OF AN ANAEROBIC,
CELLULOLYTIC BACTERIUM

Tan Petying

Wang Dasi

(Inssisute of Microbiology, Academia Sinica, Beijing)

A strain of mesophilic cellulolytic an-
acrobes was isolated from a methanogenic fer-
menter with pig dung and corn stock as raw
materials. The surface colonies of these bacte-
ria in cellulose agar roll-tubes were round
with irregular margin, deep ones were dif-
fuse, white or yellowish. Clear zones of cel-
lulolysis surronding the colonies might reach
generally 10—30 mm. Cells were Gram ne-
gative and slightly curved rods, 0.6—0.8X
2—5.5 pm (living cells) with peritrichous fla-
gella and motile. Spores were oval to spher-
ical, I—1.2X1—1.5um in diameter, termi-
nal (sometimes subterminal). Optimal growth

occurred ar 35°—40°C and pH 7.0—7.5. The
guanine plus cytosine content of DNA was
35 mol% (Tm). Based on the carbon sources
tested, xylan, cellobiose, starch, D-xylose, L-
arabinose, D-glucose, maltose, and esculin
were utilized. Fermeatation products from
cellulose and glucose were hydrogen, carbon
dioxide, ethanol, acetate, butane! and pyru-
vate. The isolate was very similar to C stra-
ins. We think that they are the same species.

Key word

Anaerobic cellulolytic bacteria
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