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MERARSTEEERBEZEHE" .

H—¥ B Pleurotus ostreatus S5 4 iR & H R 3K
HETHEYEFEEFD LR RALERBRORFTER
BereE ) X FAMER, T8 IME sp2( Pleurows sp2),
BBEAZBREEARAMARBHERGL &5 E 0
E#e B ( Trametes gallice) .

1.2 WEMER

PDANHEY MEKIERSRT HEFMEMNT PDA
FEMEE L, 28CHEF L E, ERRAEBTEET 4T,
KHAF. AT EINREATOME BT 4C.

Bkt M2 REAERE TS RE, M3
ERAMERRCIEERE, HARFITE 1.

Ho BAM e (22.0gL) h 8K, % & 5 (200g/L) J ik
¥, AKBTEENE 20g KH,PO,.13.8g MgS0,.7H,0.1.0g
CaCl, 1 0.6g NaCl, B B u ¥ E 7 & 0.35¢ MnSO, . H,0.60mg
FeS0,. TH, 0. 110mg CoCl,. 6H, 0. 60mg ZnSO, . TH,0. 95mg
CuS0,. 5H,0. 6mg AIK (S0, ),. 12H,0. 6mg H,BO, H) 6mg
Na, Mo0, .2H, 0, VB1 B3 BE 2 100mg/L, pH ¥ 4.2,

1 BEEAM
Table 1 The componcats of liquid media

Media Ammonium tartrate Glucose

Macroelement

Microelement VB1 dd H, 0

M2 1 1.5

LM3 10 2.5

15
15

15 3 Add H,0 to 50 mL

15 3 Add H; 0 10 50 mL

Btk R e ™ . 8 5 B R 2.000g60 H & B B F 100mL
BB, BMA 8.0 mL ) EM2.IM3 B HR (RS H#
o), #9534k 5% 3 B SM2 00 SM3, 128 C X B 25 min, TR
BA3x0.8cn’PDA T ik 7 AR HLE(RBREBEL),
FRCHESHISEE N 70% FHBERESE 60 d. =TFFF

Wi B 39 :2001-02-19, # 5| H ¥ : 2001-06-18,

BREMEERERG TR EINR.
1.3 MEMNERZE

BAEFYPEEQGRR, 2EICR8], kT,
45 10d BU— 81 3 RFAT R R, S AR A 12.0mL RHEK
FACBRETHBHEERITE,2000/min JWHRE 1h, B

EEWME - HLARBFESTE (30430020) ARBEFIEL KBS,
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W DU Y A 4. 0mL XU K, 2000/ min 3R BB 15min,
AHERB. BT ME Lac,LiP.MnP, Cel . Heel % 5 #1815
#H. RERZFEEATHETEANARR AEX 5%
EMAE.

BRI TERA ABTS P AR E I AL DM
HENERAEAEEY SRRSO E R R
[10]; 47 4 Mo 75 ¥ M52 " L RB 25 05 30 0,1 9 50 4 4 1)
RIEDHTME A EEMENMEN L ARE DT
ﬁ%“”u
1.4 g5t

REMNE, RAEEEZEE. BEEMERNFR&
S5E#GEFAMENSE B RAHE T 105CHADHRE
fif  HEESEMNMEERTEZE WAHKE.,

HRFEOWE,RHHR-ZBE, AN ERA

HRLUZEBELE REMEHAFLE, FARRNE X

F NaS50, i .
A E#E M52, K Goering- Van Soest 3554 Klason iE .
2 £ R

2.1 T.gallica BkEBE S
EERESHEEFENHAREAKERNEEERE
EEFAEBLE T. gollica 55 30d, FEBHRAGHS
WERFITE 2
2.2 P.sp2 1 T.gallica BkISHER YN TREN
WP 2 M T.gallica 3% 1.2 FRBEESHELE K. 2
BIEFD T SM2 1 SM3 1,45 10d M E 1 ¥ Lac LiP . MnP,Heel #1
Cl ¥ 5 HMHEHMARLER, LRETH 1.2.3(P. 2
SM2, 8D P.sp2 $5FF T SM2 1, T.g-SM2 #1 T.g-SM3 25,

£2 FEHBIL T.gallicc EMFPEARFITEROER
Table 2 The effects on T. gallica degrading wheat straw with different contents of liquid media

Ratio of? Weight loss® Cellul Hemicellul Ligni
& Absolute® Product® e A% e gnin
Straw powderto of wheat
bioeficience coeflcient ® ®
liquid media siraw powder content loss content loss conient loss
1:2 36.11 4.96 13.73 45.84 26.26 25.23 38.66 20.67 36.06
1:3 36.65 5.11 13.94 44.23 29.46 24.40 41,17 20.89 35.9%
1:4 40.13 5.67 14.12 42,74 35.57 24.08 45.13 20.57 40.37

OB, ZERAR(DSHESRE M EHLOEMQERRE(%) = (A-B) x 100; DX EWEBMW (%) = C/A % 100;
OFREM(B)=C/A-B)x100(A. BEMHEHTE B EXREATEC. FEATH) :@ERFEATHIR(%);OBRANSERD
EHASHERER(%).

5 o Lac )
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M1 P.sp2 76 SM2IEIRBED R T gallion 45 SM2.SM3 S FRE T4 4 MBS NKFIE
Fig.1 Characteristics of P . sp2 producing four enzymes in SM2 and T . gallica producing four
lignocellulolytic enzymes in SM2, SM3.
—@—P.op2-SM2; —M—T. g-Sm2; —A—T. g SM3
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Mass loss rate/%
=

0 4 S0 60
r/d
B2 P.p2fESM2YR T.gallica 7 SM2.
SM3 PRI RNERAERNEL
Fig.2 Variations of wheat straw loss rate
produced by P.sp2 and T. gallica in SM2,5M3
—@—P.5p2-SM2; —B—T.g-5m2; —A—T,g-SM3

0 10 20

FTREEFW, P.sp2 75 SM2 L F P I5H 10d, Lac 75
YR kWl ; T. gallica 76 SM2 01 SM3 SEFE vk MBI £
40d 5 Lac & A KB {E ; P, sp2 ™ Lac IE¥E RS, B ki
Fot T.gallica P4 Tac HHRF. FHEHEBREKERT®H
LiP 75 ¥ , 75 15 5% 30 (B] 33 42 1 0, 50d 35 M {85 F KE 5 P9 Bk 1
BEHAIE T 0 MaP 75 ¥, B 7E 35 9% 10d ik 48, 5 3% 204 B X
FRBBALE ARG EEREHM,50d BUOGARES FE;
T.gollica 7 MoP EH B R P.p2 ER,

ClYMIERAMMATEELERE RHEEREN
AOARA ZAXFEREEETB R FTEEF4EM Cd B
B, P.sp2 78 SM2 BB E P, H5 97 40d Heel JKMEMH ; T gal-
lica ££ SM2 F1 SM3 EE3FBEth , #E7E 5 9% 30d Heel HiHE E 58
{H: T. gallica 7E SM2 T = Heel EHERH .

2.3 P.sp2 ¥ T.gallica EMEFBHRIIEES

MR B AL AR A, W R AR R 7E 20 ~ 30d B R R A
BEEREEE, P2 FEREY RO 4 9 Lac B
{HR 20d, Wi T. gallica RERRE I (WA LE - P 4 B Lac B
5 10d. 1R, i P bk B KR A6 24 4 B i o 18 3 1b & T Y
LiP MnP H1 Cel ¥ {8 5 20d; 1if 5 7] 09 Hoel 15 #e {8 1 Al —
.

HEL S RATR, T gallica 7€ SM2 Xt H B A FisF &
RIRE AR AE Y 8230, MR A SM2 K5 3% 7. gallica, 15 10d M E —
BERNTERNARE SRRAEAEENAR. HER
WH 3, T.gallica TEFEEF R L P &1T 60d K553, X4
SRR 71.56% T EENERL 66.21%. T, gal-
o HERBAABEEARKNES , E 20d M 30d EBh
34.37% M1 46.71 % A S % BKE M, B 60d EF 1 70.14% (1)
AEEE R .

3 it

3.1 P.sp2 ¥ T.galica BkIEHKEMEE
MEF2ELER HSRERA 146, XS E

BHE.E5.67%, FRSTHE LOEERATEE P GUHE

HYERR . ZVAZHBEEEEEST 7. gallice K. P.5p2

EIM BEERET 4 BMELEIRES Bt ZEH% R
FsM2 B8, T. gallica #£ TM2 F MnP FI Heel 74 B

—_

Main components
in wheat straw

media‘%
=aB2588%8

0 0 20 30 40 50 &0
v'd

B3 T.gallico WISEFERTE) S &
PEIERSSRAUXE
Fig.3 The relations between the incubation time

and the contents of main components in wheat straw
-—®—mass loss mie; —B—cellulose

—&—hemicellulose; ——BW—lignin

FE T Lac #1 LiP WI7E IM3 sP= A e DB iR di bk F
JH SM2 R SM3 Bk R,

32 P.sp2F T.gallice MEARRBETEEMPHE
A

B P oop2 f T. gollica FHEAEERNEENER
BN, Lac.LiP.MnP RE 55 Y FEMEBTNM, MEREY
T B o e (B B 8] 5 2 )9 Mcel ShEE(EIN I AR M4, B0
Heel A UM, ESEMERBEEREDHX, JLE
FRREEEDR, LAY RERETRE.

HE 2O A, Pp2 FE 60d RIF MM Bk EEY
17.6% ;T T. gallica FE SM2 1 SM3 i B S5 E &4 7
H64.8% R 64.1% , 2R P . chrysosporium B9 1.5 57, ZHAE
I AT EXERFRBHERES, SELRECHNHT
FEFyE",

3.3 T.gallice Bk B W40 490 0 IG5 TE

HE 3 A, B8R T. gollica BEALTRFMFT ™ Cel
S HEEHMNGERCHFRENERAER, ITHERLEH
BESHEELBASEE.

B 3 T A1, T. gallica 7E[R]— 4 Al (N 59 A B 3 0 41 4
FNERENRTIERE MEREKABPHIREE UM
P REEFFTEEMEETEENRKRAENE L, Z &
BB R RS R A LT MR EY
WAk ZEHENAREERRRELUMETERNTRESLS
PR RR R . 281, 2 B B 7ERE R A0 R B 2 41 58 3 RIS
SHXMEN HARENEBRLATHNAIIR. X2
PHEERHA M IR PN AEEN SR, SaE3
LB H, £ 0~ 10d MIE], T. gallica HWEBATEE NGRS
1.8% , MM ARRNER KT 2% ;7€ 10 ~ 20d $5 9], 2 B Bk
MNERTERNEEEEL 4%, WA FEENERDBEEL
#96% £ 20~ 60d HAIR , B AT EEMATR KNG
BEEEARTT. BN, T. gollica FESEWHEFRERM
RefRGEh , H L CREM AR T2, 24 Wil 3 b J5 6 40 B 09
BRuEE,
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Studies on Lignocellulolytic Enzymes Production and Biomass Degradation of
Pleurotus sp2 and Trametes gallica in Wheat Straw Cultures

XIE Jun SUN Xun REN Lu  ZHANG Yi-Zheng”
( Molecuiar Biology Laboratory , College of Life Science , Sichuan University, Chengdu 610064, China )

Abstract  Pleurotus sp2 and Trameies gallica were selected in this assay because of their high activities of lignocellulolytic enz-
ymes and the enzyme peaks appeared at the early stage of liquid state fermentation. Solid state fermentation was also investigated
for their abilities and behaviors of enzyme-production. The capabilities and characteristics of the two strains in degrading biomass
were studied . When Pleurotus sp2 was incubated in wheat straw powder containing the liquid medium of low-nitrogen, no-carbon
and high inorganic salt, the activities of MnP and Lac reached the peaks on the tenth day, but the activities of hemicellulases
reached the peak on the 40th day. Pleurotus sp2 caused 17.6% of biomass loss. When T. gallica was incubated in wheat straw
powder containing the liquid medium of hlig-nitrogen, or low-nitrogen, no-carbon and high inorganic salt, the activities of MaP
reached the peaks on the tenth day,the lac and hemicelluloses on the 40th day, and the lignan peroxidases reached the peaks on
the 50th day,and it caused more than 64% of biomass loss. Among them the hemicellulose was degraded by 71.96% , and the
cellulose 66.21% . T. gallica was very capable of degrading lignin of wheat straw and caused 34 .379% loss during 20 days,46.
71% loss during 30 days and 70.14% loss during 60 days.It was interesting that T . gallice degraded lignin preferentially with
respect to cellulose , which was very beneficial 1o biopulping of paper industry.

Key words  Pleurotus sp2, Trametes gallica, lignocellulolytic enzymes, degradation of biomass

Received: February 19,2001
This work was supporied by Grant from National Fund Committee of Natural Science (39430020) and State Education Committee.
" Corresponding author . Tel : 86-28-5412738 , E-mail : nic3602 @ seu. edu. cn

© HEREHEMEWFRFTATIRSHES htto://journals. im. ac. on



