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Abstract; Immobilized cells were prepared through embedment of Trichoderma aureoviride with calcium alginate. The suitable
culture conditions were sodium alginate 50 g/L, initial pH value of the substrate 4. 0—-4.5 and using filter paper pulp as carbon
source of the substrate. The enzymatic activity of the immobilized cells was improved when concentration of calcium dichloride
was 20 g/L, initial pH value of the substrate was 4.5, concentration of sodium alginate was 50 g/L using filter paper pulp as
carbon source of the substrate. Addition of the surfactant Twin-80 could further increase enzymatic activity. Three endoglucanases
and two B-glucosidases from the fungi were separated and purified to electrophoretic homogeneity through processes of
(NH,),S0, fractional precipitation, Sephadex G-100 gel chromatography and DEAE Sephadex A-50 ion exchange chromatogra-
phy. They were designated as EG1 , EGIl , EGIl, BG1 and BG Il , with relative molecular weights (M) of 62 300, 71 900,
52 600, 85 300 and 78 300 by SDS-PAGE, and isoelectric points of 5.4, 4.8, 5.0, 5.6 and 5.8, respectively.
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1.1 KB E#k

B Lk AR % (Trichoderma aureoviride) , 5256 % 43 515 3 .
1.2 BEEXAERSH &

JH Mandel’s & F= 0.005 g/L AHE, 0.015 ¢/L #5256, 0.003 o/L FE . 0.2 /L JE4L3E pH {E
4. STNEATCH A SO g/ L A HE TR BAVA W o 4 TSR AR B 0 T B % — 58 LU I A L3 1 BE R A W v, felE VR
A TR B A AL F O 107 ~10° 4 /mL, i 20 mL & 3k 28 18 24 50 3 SR A 7 B B IR Ak
20 g/L i) CaCl, " JE pLEE ORI /N ER . 4k 16 h DL b TG /K VR 2 ~ 3 Uk, BRI AR [T fh /e
1.3 EiEsHF

7 250 mL = M %€ 45 mL PR RS 7R3 JBOA 90 ~ 100 A~ [ 52 Ak /NERIE A7 48 K 85 3% , 7 36 h $£ K
¥ 0y 120 r/min, 36 h J5 i A7 B H AR 550 100 o/ min 38 B ORF5 7 28 ~30 C .
1.4 BEENNMKIBEENHR
1.4.1 H3Emsh iR A% ea o3 BC ) Bk 30, 40 F1 50 g/ L A 36 IR A4 b B 4 R 5 4 1
F10 0 1 A T i [ 7 A /N IR EA T 77 i B DR B 5%, LU AR RS E 1k o
1.4.2 BRASRWGYra HARE S5MEYER JRAUK 3 b 25 4 5 sURME B IR, F ™ B 5 7 6 45
R TR E A R AR TR, BN
1.4.3 35k pHAL w9 ¥em  BEWIG pH (H 3.8, 4.5 I 5.4 (EF IR SLIEATHE RS 3%, R HoRe
1.5 RBEFHEER(CMC) BEENNE

CMC BB E X LA CMC=Na S JEEW), 76 SN 25 78 (50 °C 7K i A 30 min) , RLJK figg B Rz Hh 4
30 min 742 1 mg A % Y B 00 O — A ERLAZ (U)o CMC BB S J5E J7 12: a0F < 1 7 B % 77 1 = £
g 1 mL P, S 4 mL 28K IR S 50, A AR R R I, AR L mL RIS 1 %
f) CMC~Na % 1 mL, 50 °C {8 K 30 min 5, AILA 2 mL DNS 28 E 2B 3 S min 8 ()5, i K B
MR, AN THE 540 nm R A, NI 0. D fH.
1.6 EgAS
1.6.1 Behsr 5 b 418 M5 5 ) 1 BLAEE 2 (NH, ) ,S0, 5% 1 B BHE e Sephadex G100 40
TR AT B AR A I DEAE Sephadex A-50 B 7384207, 4 B 4l Ak )5 (9 Wl 8 1 o KL 2%
Baifki3 8 EG 1 (EGII \EGII .BG 1 A1 BG 1l .
1.6.2 ##y28m SDS-PAGE W ok A IEF @ik 547 HAKERAE L RS I Bio—Rad # 1 Jit 4 XUji) AL 9k 5
B A T, BT R B B Bio-Rad A ®] . SDS-PAGE HL Pk 6 I 0 25 e it &t 70 BN 12 %, e 4 i Jot
/RN 6 % .
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{8 Vg 58 2 4 T VA R ok vy, 2 felT /N IR BE a5, R R TR 22 AR K IR R 50 o/ L S B, AR B4 A AT 4
ZHUEACH 3 Fh 2T 4 5 J5ORMERR IR, B R 35 35 12 d, 3 FhEURE R B 00 25 5 A B0t /N BR A 3R 7
S5 AT YRR Z D AR A /N ER U PR R SE 4
2.1.2 54 pH AT ERA R e Hom pH (EXT/NERES E A I R, pH (B R 59 8% 78 3 /0
BRASE VERCT MR8 B R RS AR KX pH R 2K, 15 FR B0 16 pH (HARHITE 4.0 ~ 4.5 BOHE R,
2.2 BEEAWFEAZME
2.2.1 kAR CaCly, 2R EXT = B ed %vm  F I 358 R 40 b BE 9 6 B W A CaCl, W, i
TR R B R S /INBRJOURE L 35 B RE AL A H Y o 4 ik T VR BE 15, 20 1 25 o/L iy CaCl, %5 ik Ab 316 5
T2 4 0L B, AR5 R AT P W R DR B 3%, 0 L P B A . ARG A 45 SR UL L3 RO [ B VR B CaCl, Zh 3
ok 04 [ 2 Al /N B = B ) 2% AR L 1 3, CaCly Jo o e B R, /N BRBR A PR AT, (E 0 A Ak £
i U PN 400 o A 3 1) TR X R R il o R T 3 R B CaCl, T iR, B PT AR I [ 2 Ak /D BRs B) —
E B 5 SO R T, JUHIE AT 8 d il 20 /L CaCl, 4b Bk i) [ € 4k /N sk ™ CMC il L HC Al P
MR o 8 d LUSHRA AR FEEE R T K. [H2 20 g/L CaCl, AP i) /NERATD SR PR AFACHF (WL R 1) 6
2.2.2 BkAnds pHALA = B0 %ea S ANERILR pH (H N 3.8 4.5 FI 5.4 AR HE 772 W h itk 47 ™
Mg 377 o AR LI, pH H 3.8 5 IR AL CMC—Na [ &CR AN ZRLF, 55 6 RS IR 4G TR pH i 4.5
B 15 CMC—Na B 8CR B 7650 8 R A A IR B e, (FUR NREAT Lhc e, 8 10 d LUJS 3 #h pH {H
MYREFR AL CMC il TR IR — 3, 258 H I8 I FR WG pH EHLL 4.5 HE(WE D)
2.2.3 ER@mEWA A G RSN RER & A0 0 B, AR T A E B HE S . Twin-80
i B — b T T PR R, A VOB 2 HR0E Twin—-80 B 1 % 48 i HoAb K B 47 4k KBS . IR 2
$00.1 % Twin-80 FIAM Twin—-80 35 I WL AT 7™ B 15 77 , W B4 R85 7 Wl R0 A o 465 SRR 52, 76 [
R FW M A Twin-80 A fiff CMC B % $2 % 17 % A, HARFF RGBS [E] LR (L& 1) o
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Table 1  Effect of immobilization conditions on cellulase activities
&1k AR H5 FR B ] ) CMC i il 1% CMCase activity at different time/U
conditions 6 d 8 d 10 d 12 d
1.5 0.452 0.898 0.534 0.505
CaCl, im0/ %
A 2.0 0.774 1.058 0.812 0.457
CaCl, mass part
2.5 0.391 0.577 0.612 0.503
3.8 0.469 0.455 0.372 0.185
pH {4 pH value 4.5 1.078 1.193 0.629 0.354
5.4 0.789 0.926 0.502 0276
KA non added 0.775 0.745 0.575 0.621
Twin-80
Jin added 0.694 0. 665 0.631 0.614

2.2.4 B rERAmieL# @R m B ei B Al e CMC R G B S s T U S A e 72 CMC il
Ml WS PR RS T 177.6 % 22 (WK 1),
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2.3.1 By B TR FOIENT SR BB T 5 AR P, b TTAG DN ) g 4 B T A S 0
IV e VAGIN 3] 1 P9 DI 5 U0 S AR 0 0 B A I 0 i WOAR B OF vk ,  B il B L
BZMTE LG8 TS AN YEREEH S E EGT EGI A EGIILL & BG1 BGII .
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Table 2 M, and isoelectric point of

o
0

cellulase components

CMCifgy5/U
(=]
i

a5 Y il
0 : ‘ ‘ components r isoelectric point
6 8 10 12
Bt Ia)/d EG I 62300 5.4
— o — [ &b 4l Jfl immobilized cells; EGI 71900 4.8
o EEE A
O— 41 normal cells EGII 52600 50
BG 1 85300 5.6
1 [ElE 48 e 5 i 55 48 B 7= BB Y bk 32
BG II 78300 5.8

Fig. 1 Comparison of immobilized cells and normal cells
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3.1 G A S e v TR A TR R A O YR B, B R R PSR IR AR ) 4G pH (X 3 AR KB, T E A/
BRI S RE G W 2 WEAT e e 15 AR B0 20K R IR 1 B B0 7 B R AR LAUB AR AR Dy B R B AR R VB
B R B TR S0 ¢/L CaCl, UMK 20 o/L 137 B ) 8 pH (H 4.0 ~4.5,

3.2 Gl AT R AT I E 1k B U B A0 A AT X LG, BIF ST T I E A A R AT AR T TS T
WUF T /NERBE AL CaCl, i i B 55 JR F A0 4 pH R 10T PR 57) Twin-80 X 7= B A9 M o 45 R B,
W] 7 A1 200 i 7 T B 7 i T U R A0, A SR A [ 2 A B ] BRI Twin—80 2 1 15 P M o, S AT ) T 4
21 Y 37 S o
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