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HET 2 T o RS FF A 0 27 4 3% v i 2F 4 3R LR 53R N
AT AR B 39.57% . 34.83% A
24.77%
1.1.3 B3 (1) #4 # K (Huchinson) JGHL 1L
i R KH,PO, 1.0 g,NaCl 0.1 g, MgSO, - 7H,0
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1000 mL,pH7.2 Zi Ay, (2) JE4RH: % 4 < b ay b [
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JEUHE & #1 HBEH CMC-Na k@R
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1.9 E#B ITS rDNA FH¥EE

PRI KL N 41 5 DNA. §7 3% 18S tDNA Al
5.8S rDNA Z [ PR 5F )7 51, PCR 5|42 1TS1: (5'-
TCCGTAGGGAACCTGCGG-3") ,ITS2: (5'-GCTGCGT
TCTTCATCGATGC-3") , PCR W Z& A 50 ul, &
B 4 H:94°C 5 min, 94°C 30 s,57°C 50 s,72°C
50 s;fEF 30 ¥ ;72°C 10 min,

PCR 43 7= Wy ¥ )=, #4 3R A5 9 DNA J 51, fa
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Table 1 ~ CMC-Na hydrolytic ability of strains
Strain Dp value Strain Dp value
W3 6.54 a 98DC 1.53 ¢
W4 7.29 a 109DC 1.73 ¢
w7 3.23 b 98MJ 2.91b
W9 1.34 ¢ 109M]J 1.76 ¢

B EM P=0.01
XiF W 0 SRAR 1Y 8 bk 4l 1 IR LI AR EAT T UE AR
W fif e, WH S0 AT e R BE M RE 1 0 1R NI 8 d /Y
DEARIE A 52 0 vh A 3 R LT 0 7t B I ) 0 O e
RORAEARSCTR A T & BRI FR 6 d 5 A 8 40 F%
fR R (R 2) o
F2 BEHIEFO6dHIRKEMUR

Table 2 Disintegration results of filter paper scrip with

isolates after culturing 6 d
Strain w3 W4 98MJ

Disaggregation degree  + + + + + ++ + + + + + + +

2.2 AEZBEBERHETE

R B 5 T I e S 390 0 G 9% 1 00 S g (DL 1.6
LT Wbk W4 B i 75 FF AR Bt 25 48 & 19 RE ) B
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L, T A A S - 8 AN /NI N RE, (8.7 -
10.6) pm x 3.0 pm, 73490 72, £ EIE , 55028
WERIE, 6, K42 3.1 -3.5 pm, HE il 20 45 i1 4 .
K" 11 50 R4S 2 0 7 Be P, AR )5 483k DNAMAN
WA RCIE AN DF 2, 4R 45 578 bp WYL H IR P 4. X
W4 BRI ITS J3 50 7 NCBI /4 i F 9 17 [5] 95 1% 1o
B, RTS8 [ IR >99% , I H]
MEGA4. 1 Y Neighbor-Joining #£47 R % &k & W 1944
AL AR AL 1 A PR WO Ak W4 595w E
PRI, S5 GRS WES, 2 I TS % 5E T 1) #
<{ P.oxalicm PO12(EF103464.1)

0o Penicillum sp. HNY28-5E(FJ624261.1)

P.terrestre 094303(DQ401553.1)

w4
9

6' P.expansum HOO6(EU872424.1)

P.simplicissimum AHS-257-24(DQ02613.1)

P.brasilianum RMF 8007(AF178523.1)

58 P.rolfsii NRRL 1078(AF033439.1)
40

P.ochrochloron aurim 1190(DQ093695.1)

Bl 1 Etk WA4HET ITS rDNA FHIERGHENREREM

Fig. 1  Phylogenetic tree of Strain W4 based on ITS rDNA sequences homology.
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13.0£5.6 wm x3.5 0.7 pwm, 504 78 7 45% 4 1% [
HIE . A8 7 5 an i, i BE , b L6 ,4.7 +
1.3 pm x3.5£0.6 pm, #4HE 98MJ E kR T
HE B TR T (Penicillium oxalicum)
2.3 FEFRERER

HRAE XS CMC-Na 4 7K fif 25 5 F1 8 4K 19 F ik 30
B PEPEE T W3 W4 1 98MJ HE— 2 AifF 5% HoAG FF 41
YERFEMSCR . SEH XX 3 BRIEAERE 57 5 d F
10 d J5 B T AT 224045 S B AT 0 I 2 o RS AT AY 1
FAS2H 53 1 2 DA SRS T 190 % T 30 0 4% 20 43 1Y) B fie
RO HIAEDR 3 FE 2 tha i,
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Table 3

Contents of cellulose, hemicellulose and lignin of straw after being degraded 10 d

Time Strain Weight of straw /g Content of cellulose % Content of hemicellulose % Content of lignin %
0 day CK 1.000 d 39.57 b 34.83 ¢ 24.77 b
w3 0.720 d 53.22.d 22.64 b 23.50 ab
5 day w4 0.744 d 51.72 d 17.47 a 22.31 ab
98MJ 0.732 d 53.47 d 19.95 ab 20.63 a
w3 0.547 b 41.86 ¢ 21.57 b 31.99 ¢
10 day w4 0.437 a 37.07 a 16.93 a 37.53 d
98M)J 0. 668 ¢ 54.49 d 17.22 a 32.49 ¢
P=0.01

[ rate of weight loss %
[ rate of cellulose-degradation %

(=}

100 rate of hemicellulose-degradation %
N rate of lignin-degradation %
S 80
g 60 Q
: \
g 40 %
z B
g 20 %
” 8

P | ) )

W4-5d 98MJ-10d W3-10d  W4-10d
Groups

=
w
o
g !
w
o
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B2 HEHkERI0XEHEFEIHTLER
Fig.2  Changes of straw component after being degraded 10 d by

strains.

iR 5 d 5,3 PR E A R bk 98MI W3 1 W4 iy
Fili FE AR 5T 2F 4 32 &4 7 o0 e, 15 22 S MEAR K RS FF R
R AR 26. 8% 28.0% F1 25. 6% , 7EHT S d, K
JoT 4T 4t 25 v o 45 A R T SRR AIG,  AR 98 MU,
W3 Fl W4 Xf 2 2F 4t R 0 A X R i 2R 5 0 R
58.08% .53.20% F162.68% , ;3% 10 d J5 , 4 %
R AR R B e T AR, L R A R 43 0l R 420 13%
8.01% M1 59.06% , ¥53% 10 d J5,3 b 255 1 bk
98MJ W3 I W4 ByF5FF 2K TS E8 A T 3 A3,

A3k 33.2% \45. 3% 1 56.3% , Ju H R bk W4,
FRE MRS AT AR BT 4 R BE ) Boe i, 2T B R P A7 4
MR R B 93 i AR5 5 Ol 59.06% (78.75% Fl
33.79%
2.4 AEFIH/EVNEER

I 5E Bk O8MI W3 W4 2% F il £ 1) KL I I 119
JAMET 4 R g i, P A0 3% Sh U0 A R R g (CBHY
Cex) AU 7] S Ay (EG/ Cen ) | B~ % Bl # Al (-
Gase) ' = £F 4 3 il LA I S e £F 4k Kl R AR
(408 AL 15 (FPase) .

SRR, 3 bk U B AT B0 Y M SN 2T 4k K
i 1, 0 B AN R (5. 78 —49.75 U/mL)
I -1 28 BT i (5. 48 - 33.29 U/mL) 3 & T
PN V) A SR G I (2. 89 - 14.25 U/mL) il 4% Al 1%
(2.95-21.27 U/mL) (W% 4) . 3 BRE WK MM
o R ) 2 AT I 25 S, bR W4 (14,25 -49.75
U/mL) > F Ak W3(4.17 -9.46 U/mL) > B £k 98M]
(2.89 -5.78 U/mL) , Ho i kk W4 9 2F 4k X i 15
HRe SR 3K 5 AT T 4 R i S I O 45 2R — B



874

Hongyuan Wang et al. /Acta Microbiologica Sinica(2010)50(7)

R4 AEZIBEFANEER

Table 4 Enzyme activity results of strains

Strain w3 w4 98 MJ
FPase 4.17 b 21.27 ¢ 2.95 a
Enzyme EG 4.26 b 14.25 ¢ 2.89 a
activity )
U/mL CBH 9.46 b 49.75 ¢ 5.78 a
B-Gase 8.68 b 33.29 ¢ 5.48 a
P =0.01

H i, AT 2F 4k 25 B i i 0 i 98 5 0 J2 B4R
o P K R A R S e R OR B L
HEBSEK" . MESABEMAL, HEE A
SRR AR AR Wk, 5 AR R
b A AR 09 1 R TR R 2T 4 R A . AR
AT AT Y R Rl R 0 E R R 19 Fhz £, Hoh
e UL B} EbE B ( Penicillium. decumbens) 5% &
( Penicillium janthinellum ) F1 48 4k 75 B ( Penicillium
funiculosum ) ZHR 9 BEBE e o A T
R TR W ARG AR

Pk ER WA JRAMF SRS 27 4k R B ) Ao
(TR B, I I A1 £F 2 25 W 3% 7F 14.25 - 49.75 U/mlL
ZH, G THZeMEME K", BHE%
2 VS o 2 A A 3R AR B 4T 4k KRR ZM8
() £F 4 % W% S 7E 1. 84 —20. 14 U/mL, Ahamed
2 LSRR Fe W Tl AR 7 rp R B0 4T 2 2K A
B HLIC A % RUT-C30 7= /4 () FPase 4 5.02 U/mL,
CMCase i J1 0 4.2 U/mL, 138 251 31 454 1) 75
RUET 4 3 1% i o AL RN B L-06 Y £F 4k 3 S A
3.14 -25.31 U/mLZ ], kWA BR %1 3045 ) £ 4%
IR BB SR R B AE I T Fh LA R A 2T 4 4 R
JIIY BB, 4T 4 R Wi 0935 J1 7E0.28 12,54 U/mL,
HAGE R W R 2.5 g/ L iRl £F 4k K
Celluzyme ff] FPase i} 9.20 U/L. " ik % W4
Je— Atk 4y BA B 5T OF RO T 0 4F 4 R g R R
g7

3 i

(1) e 3] 3 bk H A 0 B i 21 2 R 0 B R
PR, 2] 5 E 98MI Sl RLTR 75 85 W3 S K HE W4
R K E R

(2) 345 1 bk ELA i % % Mg AR T 21 4 2% 1Y T bk
Pk E & W4, 1A 10 d WREFFREAR Rl 56.3% |, &4F
AeR LY R MOAR TR B ik R R 59.06% |
78.75% F1 33.79% , Ml b £F 4 % il 1% 71 7% 14.25 -
49.75 U/mL Z[d], & —tk 0 BA W & 18

P YE R A Rk

(3) T A £F 4 232 0 fift 3 A0 ML S0 27 4 3R i 15 ) g
i L A Al ) S W S TR A 1) RS AT A B £ 4 3R I i g
jjo

B AXeysrradid, £ 0k L fe gt b AR AR
T EAMRG L BENERAEAER TR TS TT
%R B, R A R R
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Screening of three straw-cellulose degrading microorganism

Hongyuan Wang, Bingquan Fan”
(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 ,

China)

Abstract: [ Objective | The aim of this study was to screen straw-cellulose degrading microorganisms and to investigate
their degradation ability of straw-cellulose. [ Methods ] The methods used to screen the high effect straw-cellulose
degrading microorganism included the traditional isolation methods of straw-cellulose degrading microorganism such as
holes observation method on filter paper sheet, disintegration test of filter paper scrip, hydrolysis spot diameter
measurement method of CMC-Na, weight lose assay method of straw, measurement method of cellulose decomposition rate,
measurement method of extracellular enzyme activity. [ Results] We isolated 3 fungi with cellulose degrading ability, of
which 98M] was identified as Penicillium oxalicum , W3 as Trichoderma sp. , and W4 as Penicillium expansum. Strain W4
possessed high straw-cellulose degrading ability with straw-cellulose degrading rate of 56.3% , cellulose 59.06% ,,
hemicellulose 78. 75% and lignin 33.79% in 10 days. [ Conclusion] Strain W4 was a cellulase-producing strain with
broad development potential.
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