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Screening of stalk cellulose-degrading microorganisms and
construction of a microbial community with high capacity

FENG Xin,PEI Yu-hang,ZHOU Xiao-fei, XIE Yu-hong

(School of Environment Science and Sa fety Engineering , Tianjin University of Technology , Tianjin 300384 ,China)

Abstract: [Objective] The cellulose-degrading bacteria were expected to be obtained from the soil,and
get them mixed and cultured, then the microbial community degradating cellulose efficiently can be ob-
tained to provide a theorotical basis on mixed fermentation between microorganisms. [Method] Cellulose
congo-red culture medium was used to screen soil samples,and then CMC,FPA,C, and p-Gase were used to
re-screen, by which the strains with high capacity were obtained. The stains were miyed cultured,and a mi-
crobial community with high capacity was screened. The strains were judged by the characteristics of the
colony form and individual form. [Result] Five strains that could decompose cellulose better were obtained
from soil samples. Then they were cultured by mixed fermentation. The combination of ye-9/er-72/se-93
enhanced cellulase activities containing CMC,FPA,C, and B-Gase to some degree,and the activity of CMC,
FPA,C, and B-Gase was 3.18,1.67,1.08 and 1. 12 U/mL. The strains of ye-9,er-72 and se-93 were judged
as actinomycetes preliminarily. [ Conclution] The study found that the enzyme activity of the microbial
community was higher than that from the fermentation of single bacteria.
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20 T PR T 0 B TR R AT 2T 4E AT TR R (Culimol-
noas)\ﬁi‘:@z“l:?ﬁ%l‘@ (s])orocyto])haga)*ﬂffi@
(cellulomonas) W ENTE » H AT 9% i 22 0 2 41 4k A iy
Wi (Cellulomonas) ML H (Clostridium thermo-
cellum) , YT TEFEMFLF 46 2R B B vh 7 26 (9 2 4k
R EG R K2 ANHE 73 WA 5 4 14 40 i o o HLXT 45 &
R UE R WA TR LF R e e 0 W] AR T 1w
A R AR A 7 Tl A Pt BB AR R
W e A P 5 o E R OEG 5 T B B S 4R 22 T 2 X R
)@ (Trichderma) . % J&§ (Aspergillus) ¥ &
J& (Penicillium) (4R 18 Fe 25 . R B AN AR
% AH 73 WA 1 M A1 i 22 RO R AT — S T R L 7 5 6
P N AR IR B A R TR ES . B T 2 AR R A
A BURE R W E B W B 2R AN E
B HATBE T £ (02 R R T . R TN
e T A A o3 B 1 AR B R A 4T A 2 Y I
B R % IR TE PGS B B R A5 AR RN A L BAIR
JE 1Y) 5 % kb RIVA] R 41 4 2R 7 A BT 1 A R ROR

TEARC I S B by AATT & B — o B A= W % 2T 4
R IR A B, Z R0 e WL A XS 4T 48 R
(10 % Sk A T A5 o DAL O B2 0 20 4 5 97 2 BOR 832
FIE . DAY DU SR AT O Ml — B R RS 3%
AE R 2 R0 TR L 45 SR Rk A DT (CMCO 47
4E R Al (FPA) % P50 538 #1947, 41 A1 115. 27
U/mL, HLEF 4ERE i SR 35 5 29. 0806, L 2 Flh i B0
B % I ROR B0 14 T A8 2R 25 0 35 AR AT RLZT 48 4
fRRIEE T 6.69%,

F BT X5 T DA A 8 v 7 8 5 1 2T 4 3R I i A L
AR b AR IR LT A 2 I P e AR S TR R R i 2T 4
FAE 1 1 KN AR R AR 22 4 50 X6 il 3% 1 0 DU O R
A0, K% Kl CMC Al FPA B35 M. X KR fig
3 W R R A 2T TR BE T R RN Rt AR
A A A it v O 2T 4E R R A TR bR . DL CMIC,
FPA AMUIBEE (Co) Fl 3-8 %5 M i (B-Gase) 4 F fiff
TPk Ry 48 A AT S 0 L A5 3 1 AL A 2R A T PR
HOHAT AR DS 3 S 2] S W R A
HERFREMAERMRRBES %

1R

1.1 #&# #
1.1.1 EHEERAEHF LTHEESRARBEET
K2 TR X R H R A 10~15 cm R EE + 3,

FORFEFF W A 2% 4 B3 09 AL OB K A AT BT K
2~3 em /NE BT R B e L FLAR 450 pm 1 7 L
RS R 25 H
1.1.2 % % CMC-Na [# K3 3. CMC-Na
15 g, NH,NO, 1 g. it 1 g,MgSO, « 7H,0 0.5
g, KH,PO, 1 g. 35 fl§ 20 g, 284 /K 1 000 mL,pH A
#K,121 CKB 20 min,

CMC-Na ¥ /A1 37 5 . CMC-Na 15 g, NH, NO,
1 g, B8 1 g, MgSO, » 7TH,0 0.5 g, KH,PO, 1
g, 7&K 1 000 mL,pH H#K,121 CKHH 20 min,

FEE S #E 5U . KHLPO, 1.0 g, NaCl 0. 1 g,
MgSO, - 7H,0 0. 3 g,NaNQO, 2.5 g,FeCl; 0.01 g,
CaCl, 0.1 g, E KFEFFH 20 g, 28187k 1 000 mL,pH
F7.2~T7.4,

PRI B 77 ik - 20 oA P 38 AR B R R AR 0
AR R R I — S B R A
.2/ &
1.2.1 #gEmiemin  BOREN TR
2 g M TE KWW EA 50 g EKRFEFBA 250
mL =M, T 30 CHAMAFEERFE 20 dY, B
1 g BERAEY TIEA 99 mL LH/KH 250 mL =
fAH .30 CF FHEER G & IR (120 r/min)
45 min, R J5#E 30 min, B F WS W AT 10 158 B
TR IR EE ) 10 ° ~ 10 * AR R fi T CMC-
Na VA b BARBEEREE 2 K78 30 CHEMAT I
Fr. FERMERE . RERL DB E KRR,

5 B 15 B Y PR VR SR T MR L1 41 4 R BiR
PR b, 30 CHEAE 55 3 4 e Wk HAR )R,
FH 1 mg/mL (4RI L0E W G £4 30 min, FfFHZE 1K
WY, JJ5 H 1 mol/L i NaCl % i it 2 30 min, Il
JE I U E AR . DL BT AR R v AR I E B R
JINAE S it 6 A A L R R LU (BB R Y TRV P AT Rl 2k
O3S R R B A DAV R S B DR AR S 4 T LR
I L ARAE .
1.2.2 SgZWmde L0 B ifa 2 6 6 ik
R F] CMC-Na W5 3 30, T 30 °C.120 r/min
THFE 2 d RS R T R R HRR R B 2%
FEAN B A P B SR EE T 30 °C L1120 r/min T H5
F LA 24 h BUREN 22 CMC.FPA.C, il B-Gase Jif
PEGEZSNE 7 d, #EEFRT 3 000 r/min B0 10
min, B R AL . CMC Al FPA 35 #:0 5
2 W IR [ 52 TAT AR (QB 2583 —2003) 1 J7 ik 1E
115Cy M B-Gase 15 P 22 2 BE B b AR 14 Oy 2 ik
7. WG SCA 1 mL B 1 min 7K iS4 A 0L
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1 pmol W JFUE A 1 NEE A (U/mI)H RIEZ =

1.2.3 AARBEMGEETAOERER KBEHIE

o o IR 2 HGR55M

EN ISR e R B R SIS e N i N Al

1 THEE R, 0 2 85 2 9 i) CMCLFPA,C, il 2.1 HFHEZEBEMYITE

B-Gaselfi P . i & Hh Fe A 4145 - I LB IL 5 B TR bR T
VR 22 5%

T W 2R 21 21 4 38 B0 15 97 2k b L0 0k Hh A7 K i
RELA T AR 21 #k, LRGSR 3 d SR B W AR/ WV B

1.2.4 S muEeg g WML KEK  B>2 NindE, w125 0 LR 11 Bk 2F 48 R B g W
R TR % T2 25 A TR S AR 28 AR 40 SR [ 14 J %) 3L gk (D,
x1 AEZEBANVKBLER
Table 1 Transparent loop screening results of cellulose-degrading strains
; — = —
WA e mm SN e e mm moe e/ mm S
Strain number Colony zone Distinct zone Di IE 7 - Strain number Colony zone Distinct zone . le -
istinct/Colony Distinct/Colony
y-3 4 12 3.0 er-78 2 5 2.5
yi-71 6 14 2.3 sa-81 3 10 3.3
yi-72 4 11 2.75 se-2 5 11 2.2
ye-8 3 9 3.0 se91 7 20 2.9
ye-9 4 16 4.0 se-93 ) 19 3.8
er-72 5 10 2.0
2.2 AHERBRMBENER PEAS AR S 7] — B RR B 4 Fl £4F 4 25 B 35 PE B A7 7E

IR ARAS 0 11 BE B M B TS M L SR 2, R 2
AT LLE L ERR ye-9 A ose-93 f) CMC 36 M4 & . 1
B yi-71 Fl er-72 1) FPA 3B W HE v3. yi71
M ose-93 By C IE PR B W AR ye 9 Floer-72 Y
B-Gaselfi T » L 2 y3.yi-7T1.ye9.er-72 I
se-93 WEFAER M = A Wbk . & W k1Y 4 Fh et
YE Rl T M LRSS ROR A R TR AR 1Y R — o S

KRS AN se-93 B KR CMC 75 P 78 45 3 Bk b it
1= o0 B-Gase TEPEH AR yi-71 By FPA F1 C, 1E MY
B RS B-Gase I TETE 11 BREA A2 R AR . )
UG e it R AR 1 25 5 L 45 P 1) B R P 3 2
— DARRRT KSR £F 2t 3R I A 8 R A Y 2 A
A SEBR I T R R TR AR B R R SR AT 4 3 1 g
T s WAZBUFE 4y T AW 22 Pl i A ) 22 ) B T I sk

® 2 AEFHEZMMBE M CMC.FPA.C, 1 3-Gase & MBI L3

Table 2 Comparison of CMC,FPA,C, and g-Gase activity of different cellulose-degrading strains U/mL

S?ij/’li\n CMC FPA C B-Gase

y3 2.37 1. 04 0. 94 0. 94
yi-71 0. 66 1.27 0. 86 0. 34
yi-72 1.53 0.92 0. 50 0.58

ye-8 0. 80 0.70 0.62 0.43

ye-9 2.93 1. 25 0.56 1.07
er-72 2.42 1.52 0.72 0.97
er-78 0. 96 1. 14 0.53 0.56

se-2 0.71 0.76 0.48 0.48
sa-81 2.06 1. 15 0. 35 0.52
se-91 1.08 1.22 0.78 0.54
se-93 3.06 1. 18 0. 94 0. 64

2.3 HAFHBABRRBEENLILR 8.53%.31. 4% M1 3. 92%, FPA I ¥k 4y 3l #& & 7

MRS ALAED HERFRE—ERE L
e il G PR o 2 G ye9/er-72/se-93 1Y AR B W
B, KA E ye9/er-72/se-93 HY B % P 5 AT Bk Al
WA R SR E 4, mME A TLIEN  ye 9/
er-72/se-93 41 G £5 i 15 M 35 bb R TR R A BT 4
H CMC 3 58 ye9.er-72.se-93 B4 M4 & T

33.6%,9. 87% Ml 41.52%,C, &M E T
92.86%,50. 0% Fl 14. 89% . B-Gase I P43 5l $2 &5
T 4.67%,15. 46 %1 75. 0% . 4H 4 T BE TS Pk
T B — TR PR A B R AT R S 4 BT 3R T RAA) R TR
PR RRVE I RCSR 19 22 5 7 A B AR L B R L A9 P, DA
MR KIS T RME = HERE S . T 3B LIE
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HR A2 S T T ST R AR A0 er-72/se-93  ye-9/
y3. yi-71/ye-9/er-72/y3 %5, tH 4 er-72/se-93 Fi
ye-9/y3 % FPA {& 153 /& 0. 02 A1 0. 08 U/mL, JL
TS84, 3k n BE 2 IA O HL T AR 1) AH B BT AN BE
IEAF 51RO TR AR 2 TR B R S T O A TR R P [

VERI RO SEAS . Gl 2 W 18 04 B [R)FE FHBR AT AE T 2P 4E R
WA gt T 22 ) A L B T RE A7 AE T2 4k R i 1 5
SF Y 3 A 1A 22 A0 R AT R 3R A ) S R AT B R
A Z

K3 TRAA4ZERACEHMTESHBIENLR

Table 3 Comparison of cellulase activity of different cellulose-degrading combinations U/mL
. . éﬁﬁ%ﬁi . CMC FPA C; B-Gase
Combinations of strains
vi-71/ye9 3.27 1.10 0.58 0. 46
yi-71/er-72 0.90 0.72 0.74 0. 36
yi-71/se-93 0.72 0. 45 0. 38 0.19
yvi-71/y3 1.02 0.70 0.29 0.42
er-72/se-93 0.41 0.02 0. 37 0. 36
er-72/y3 1. 15 0. 40 0.23 0.27
ye-9/er-72 3.07 1.43 0.51 0.49
ye-9/se-93 3.09 1.16 1.12 0. 54
ve-9/y3 0. 84 0.08 0.29 0.36
se-93/y3 1. 17 0. 94 0. 26 0.31
yi-71/ye9/er-72 2.07 1.19 0. 55 0.63
vi-71/ye-9/se-93 2.78 1.24 0. 54 1.27
yi-71/ye-9/y3 2.01 0.93 0. 64 0.51
yi-71/er-72/se-93 0.68 1.11 0.42 0. 30
yi-71/er-72/y3 1.87 1. 39 0. 45 0. 46
vi-71/se-93/y3 1.69 1.07 0.18 0. 39
ye-9/er-72/se-93 3.18 1.67 1.08 1.12
ye-9/er-72/y3 1. 90 1. 45 0.55 0.53
ye-9/se-93/y3 1. 66 1. 00 0.32 0. 33
er-72/se-93/y3 1.93 1.02 0. 36 0.33
yi-71/er-72/se-93/y3 1. 81 0.61 0.41 0.35
yi-71/ye-9/er-72/se-93 3. 14 1. 05 0. 26 0. 34
yi-71/ye-9/er-72/y3 0.98 0.58 0.62 0. 35
yi-71/ye-9/se-93/y3 0.98 0. 81 0. 20 0.32
ye-9/er-72/se-93/y3 0.93 0.76 0.51 0. 28
yi-71/ye-9/er-72/se-93/y3 1. 04 0. 84 0. 24 0. 31
R4 AREHRBELEEKRSEACEHBEENER
Table 4 Comparison of the enzyme activity of cellulose-degrading strains and combination U/mL
ﬁ*}{\éﬁiﬂﬁ%ﬂﬁ# . CMC FPA C B-Gase
Strains and combination
ye-9 2.93 1.25 0. 56 1.07
er-72 2.42 1.52 0.72 0.97
se-93 3.06 1. 18 0. 94 0. 64
ye-9/er-72/se-93 3.18 1.67 1.08 1.12

2.4 AHERBEMEAKRNETE

X ye-9.se-93 Hl er-72 W) & ¥5 I & M TH 22 47
WEE, g5 3 (L D SR H R v T2 R 3528 B G T H
o T A AR — 2, o ye-9 i TH S 4%, se-93
BHEIL O er 72 FHAZHMG., ye I W
LU TC R T 22 R KGR il 22 IR IE s er-T2 A
2 T v B S R s se-93 THZ M. I HER A
A B 8 S R ARE 38, 9120 258 3K 3 BRI R 2
&

3 3
RIREF UL R L5 40 52 2% B — TR AR X I ) e i
SR FRAR (H 3 3 ok A W A A R R A S R U AT L
HH 0 v LR R . AR 0 A A B — A
BRI & ye9/er-72/se-93, % 4 4 CMC.FPA.C,
il B-Gase g6 P B A 48, B TiZHG &
TE R 5 T AR 1Y B Se bR By e 3, Sy 2
SR BE E T H LA Sy S IA Y PTG IR R R A A
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TR . HWRE ve-9.er-72 Fil se-93 Sl i 43
B AL B 0 A A S R M R PR 2 R 6 &R
KBl e T A S R AT R Tk — A gT . e xR

PRRIE 4T A5 B9 WA B2 S ve-d L er-T2 il 593
39y O AELRE T M 06 55 26 5 8 0 — 2
fioh T e,

er-72

K1
Fig. 1

4 45 ©

D) il 3 0 R A FFRE i it B2 v CMC L FPALC,
M B-Gase 6 £ B9 M %2 » 0 £ 1 yi-71, ye-9, er-72,
se-93F y3 5 M i AL LT 4k 2 A BT K

2% 5 R MR AT AL A B SR 38 O X i R Y
ME R F 38— DR R E S ye 9/
er-72/se-93,

3) MRHE T % B A SRR SRR )0 %
ye-9.er-72 F1 se-93 ¥ ML .
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