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AE GXC ™ p-HIBEHRFGNERER"
REX 214 BHEu

(BT REAYHEEREAHBFTRET AN 310029)

B EHETAEGXCFERHEEBARE. SERY,BUE~MRE KL, AE i
M RN RS AN M pH K 4.0~ 5.0,30CH5 5 44h., M B S W BR 5 ULIE . Sephadex
G-25,Sephadex G-100 #1 DEAE-Sephadex A-30 ££/2 8713 214k 3- 5 B B85, SDS-PAGE BEEL i 5k B
TR WM A F B 35kD. MRS A pHS.O, B E M MR R 60T, & 40CLL T,
pH4.0~ 5.0 BFI% HABN A SE . 5.0mmol/L LI FAY Ca’* \Zo* l Fe' , LA R 10.0mmol/L LA
Co™* X Mg 7E A WS Qo MRS RAMKIEA

XER. pHRWMN, A%, RS, AR

th @5 S 0936 IRERRIRES A 3 RS :0001-6209 {2001) 04-0457-06

S-Hi B R A IR e 28, R A (1-3), (1—4) p- M E #IE M D 8%
HERAWY ., AEFBEAKIT . LERBEERIE 4.0% ~8.0% , 10 H 7 41 fa 8 o
BRIEES 75% . EREAESES PHBERSEWMES BREEREEE, EAY
Tk RN —FHEERERETSEWRENEYFRAN . p-HiRBERER 1 B-
1,3-1,4- W BEE(FC.3.2.1.73), FESBREPH W RE(E1,3 M p-1,4 BEHEE
R 3-D-REE) . LB, 7R Tl b R BB MRS (B-1,3-1,4-B K HERE, EC.3.
2.1.73) AT & & o0 B ik B R T3S R O o R A, MBI VR B RN B R L B el
PEREHRPENHEEN, TREAYEFRME RS E/EKBEFT NN E L
# Mk ESERABEREENERRFETNEFEMESD, BRI AX> 3T EHW
RS EE N FRAEST WEMEY gAY,

1 ey
1.1 B

IR B ¥k Trichoderma sp.GXC H i 1T K ¥ sh R B AR Bl B 5T Fr 41t
1.2 EBREMEFAHE
1.2.1 #HEFZFE .PDA BFE,

1.2.2 EBEEHFE (%) # K 1.0, (NH,),S0, 1.0, KH,PO, 0.1, MgS0, *+ 7H,0 0.5,
CaCL0.01,NaCl 0.01, FeSO, - 7H,0 0.005, MnSO, * H,0 0.0016, ZnS0, - 7H,0 0.0014, CoCl,

0.002;pH5.0,
1.2.3 553 A :250ml = R & & 40mL,200 r/min, 32 CH& ¥ % ¢ 52h,

RS ETHMEETRE,EX AR EES WEI(30000118)T B , HiilH B R H ¥ 3 4 (399409) ¥EBY
HEE BT AhEE (1964 — ), B HRTLELM AV K sh Bl BRI #0380 1 LA SF MM E S TEYFWHE.
iz 5 B #4 :2000-07-10, {8 B B # : 2000-09-26
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1.3 p-HMEREERETHME

SRk 12), HEE ek, BB 1.8mL 1.0% &9 B-# B8 (Sigma Co. KE B-H R
) EY (FH 0. 1mol/L pH4 .8 BEER A v VAL ), TUAK Smin /5, MA L& SR BB R
200uL, 50°C/K 8 K RE 10min J& , 1 DNS 3 M@ #isig& & . B e 0 ERR
MWEHT, B AH YT Inmol H A A& 1 BT BAI(U),
1.4 pHE

5% Fd METTLER TOLEDO 320 pH i

2 ZRMitH

2.1 AEREX BRI ME

BB PR EAE, TR AR A RNE L B TAREN -#REE
KPR ER D, B — R, H B AR BEE v RIE R, S ER PHER
FMBERRERZ HEE TR K. SR Z 38 8 L AR T e B hr{p A nt
FRREEMATCR. -EEEENREN R FTHAEHE MBI M ESERTHEMN
REH.
2.2 AR ERER E

MBEREEREERE, ETBEABRRE. R2E7 BREAMBHRE Z %, Xl
AN NS RERTAVAR, BILETHRREEA - BURENVA R, KOy &bk
A, MRESREEANALFEEREA, FAFTHEDRKZ.

£1 FRAKENTBRAOER £2 AEARAENTBHRAOEW
Table 1 Effect of carbon sources on [i-glueanase production Table 2 Effect of nitrogen sources on [3-glucansse production
B-glucanase activity B-glucanase activity
Carbon sources  Concentration/ % Nitrogen sources  Concentration/ %
AU/ ml) f(Utml.)
Bran 1.0 5444 (NH, ), 50, 1.0 87.08
NH,Cl 1.0 71.11
Xylan 10 3326 NIL NO, 1.0 62.08
Cellulose 1.0 30.14 Yeast extract 1.0 44 03
f-ghuean 1.0 18.33 Beef extract 1.0 27 .64
Dextrin 1.0 10.00 (N ); HPO, 1o 23
Peptone 1.0 18.05
Urea 1.0 7.92

2.3 BREXNEAKE

M TAFBRERM THAEKTEHER, A | R, ZFERNEE B-ARERE
&k 30°C
2.4 1% phH X7 ERAY K AE

YA pH2.0 B 8.0 MR BEHAT AR, B 2 KW, FFENWG pH N 4.0~
5.0 B B IE D BRI R E S AR KT
2.5 1% 3B )X P BR Y R A

FR ah BUBE, 53 50052 -9 VR RS 0 0 pH, S5 RN 3 R, K BERT 200,35 57 &
pH ZEFFTE 6 LA b, 45 5 3 P JC -4 SR M B85 7, RBEMN 20h E 24h, pH E MR 4.0 /2
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. 24h G RTEA BRI R R, & 4h B-A RN 100 -
BB, SRS ) MR pH HERRAE 3 £
2.6 [(-EEREmSMAL

FREBRERE ICHT. REBREE.OCEUE,
B W 30% AR B AR % UL IE , 5000 x g B0 15min
EILE, b A 60 % IR & DLTE , 10000 x g
&L 15min, F L, TLEYE BT 50mmol/L pH 5.3
RERE SN pP W &, | Sephadex G-25 ( Amersham Phar- , .
macia Biotech) £, FAHR G mh i vE B, IR TR 48 % t/°C
B-% 3 Wi B3 ¢H 4, B I Sephadex G-100 ( Amersham '
Pharmacia Biotech )&k Fi AT 171 28 W o 2 7 BE I, MO 28 & g.‘l "if“?” iiﬁ"ﬁ
B 41 3 W 45, | DEAE-Sephadex A-50 ( Amersham
Pharmacia Biotech) #F, A # & & & (& 20mmol/L
NaCl 9 50mmol/L pH5.3 B B2 44 2% vh 7 1 & 300mmol/L NaCl /) 50mmol/L pH5.3 S BR4NZE
PO BEAT RIS B AR, S AR 5 28 M (& 20mmol/L NaCl Y 50mmol/L pH5.3 B MRERLR
PR BRAE RS, T AT NaCl ¥ 2 20—300mmol/L £R 7 vE iR, 38 B 3 4 12m/h, BB YR
#3mL, WHEAEEAS AEBTFRKENER, AHRBRER T 4CHARF, A TEFHER
Wa%, £ 12.5%SDS-PAGE BBk (E 4) R BR— &/, HaF RN 35D,

g 3

8
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B2 ®ifpH A= EHE W

Fig.2 Effect of initial pH on B3 SRS )00 7 B 6 B2

f-gluc production Fig.3 Effect of time on 3-glucanase production

2.7 B-ﬁﬁﬂﬁﬁ?ﬁﬁéﬁﬁ @ — @ p-glucanase activity; O—O pH.

2.7.1 FMEAREE pH MBS IR : 7 pH3.0 ~ 8.0 B9 M & & P (0. 10mol/L. Na, HPO,
~0.05mol/L #7HERR) IR W M AT B SE - BIE 1, 8 3 pH-B 8 S i 28, &5 3R (M) 5-
a)ZEH - M R EEBEE pH3.0~5.0 W5 N E , HE@ pH 5.0, #HHE M LW E WK
VERETE 25°C ~ 8SCTLE NG 1, 15 B B — BRI ) i 25, N A 5-b B, B30 SR W M S8
BRI N 60°C. K AFRFHN p-ARMBRENAAREAREEHEER AL
A
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m ox # ¥ i 41 %

Bl 4 p-HjFEEBE SDS-PAGE ¥ I it 3k Bl i

2.7.2 B pHREEMHMAREE B
B 5 A F pH £ op B (0.1mol/
LNa,HPO, ~ 0. 05Smol/L ¥ B8 ) B &,
OCHE h 7, ZEERFTERERRE
EHh,5R (B 6a) XU B HREBE
pH4.0~ 5.0 HiXt B E. ERBEME K
BiGE/HEH pHIE—RE6.0~702
a9 Bt e RS MERRBE T #

_. ' 2o 8 60onin. AL 15mie BLAE 5 L5

BEER-#EEBE L. ER(A6ME

Fig.4 SDS-PAGE of purified B-glucanase M 40C LT X R E, 50 M
1. Purified B-glucanase ;2. Protein marker. 60 CHRETE ST BRI BT 2E 1 T R,
100 -
&)
80
g o
£ef s
=1 =
: ;
1]
g 40 0
20 o2
0 L L1 L L L1l Il L1 L1 J
0 S 20 30 40 50 60 70 80 90
2 4 5 6 71 8 9 voc
pH
S pH(a)MEE (b)) s-WREEEHOER
Fig.5 Effects of pH (a) and temperature {b) on f-glucanase aclivities
1201
100 @® ®)
100
- 80
X80
>
E 40 i: 40}
a 20+ 20k
1] 1 1 1 1 i 1 0
7 3 4 5 6 7 8 0 15 30 45 60
pH tfmin

6 pH(a)FIHE L (b) 3 59 FE MR 12 <2 4 A9 e
Fig.6 Effects of pH (a) and temperature (b} on stability of 8-glucanase
—C—40C ;——Ml-—30C ;fO—GOTZ .
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2.7.3 SRBREBTHEENEW: ARRASBEEFSBRES HEBERNEFEEES
#1.0.5.0.10.0mmoV/L, T 30°C AR 30min, RSB H T EWEME L UAMALRE
FHMEE SN 100%, £3 87, AE—EREEANEFR G 2o’ H Fe* W C™"
BEMBEHANEFA G M F,

X3 SREATHpMEREEHINER

Table 3 Effect of various metal ions on 3-glucanase activity

Relative activity /%

Metal ion
1.0 mmol/L 5.0 mmol/L 10.0 mmol/L

Contrel 100 100 100

Zn’* 125.00 108.45 103 .84
Fe®* 124.55 114.94 89.53
Cot* 121.59 137.24 130.81
Ca? 106.36 114,71 63.95
Mgt 101.49 92.05 86.51
Mn®* 98.86 90.52 84.88
Cu®* 93,18 70.11 54.65
Fel* 71.59 47.70 31.40

X X W
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PRODUCTION AND SOME PROPERTIES OF A -GLUCANASE
FROM TRICHODERMA SP.GXC”

Sun Jianyi Li Weifen Gu Saihong
( Institute of Feed Science , College of Animal Science , Zhejiang University , Hangzhou 310029, China)

Abstract: The factors affecting Trichoderma sp.GXC for B-glucanase {1,3-1,4-3-D-glucan 4-glu-
canohydrolase, EC 3.2.1.73) production have been investigated, the optimal conditions were that
carbon and nitrogen sources were bran and ammonium sulfate, respectively, initial pH 4.0 ~ 5.0,
shaken at 30 for 44 h . B-glucanase was purified to electrophoretic homogeneity by using ammonium
sulfate precipitation, Sephadex G-100 and DEAE-Sephadex A-50 chromatography. i’ s molecular
weight was 35kD by SDS-PAGE, and Lhe enzyme functioned optimally at pH6.0 and 50°C , respec-
tively . In addition, the enzyme was stable at pH 4.0 ~ 5.0 and below 40°C . The 3-glucanase activity
was significantly inhibited by Fe’* and stimulated by Co®* , respectively .

Key words: 3-glucanase, Trichoderma sp, Condition of enzyme production, Punfication and char-

acterization
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