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Characterization of Factors Affecting Activity of Chitinase

Produced by Mycoparasite Coniothyrium minitans*
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(?Key Laboratory of Plant Pathology of Hubei Province, Huazhong Agricultual University, Wuhan 430070, China)

Abstract Coniothyrium minitans is an important mycoparasite of Sclerotinia sclerotiorum (Lib.) de Bary, the causal agent of
Sclerotinia stem rot of oilseed rape. In order to elucidate the role of chitinase produced by C. minitans in mycoparasitism on S.
sclerotiorum, the factors affecting the chitinase activity of the C. minitans chitinase were characterized in this study. Results
showed that the activity of the C. minitans chitinase was highest at 50 ‘C and pH 8.0. The enzyme was stable when the ambient
pH ranged from 5.0 to 9.0, whereas lost its activity when it was treated at 60 “C for 10 min. The activity of the chitinase was
significantly improved by some ions including Mg?, Fe*, Ca?, Ba?* and Mn?, while it was significantly suppressed by Zn?"
and Cu?. The activity of the C. minitans chitinase was enhanced by boric acid at 50~100 mmol L and oxalic acid at 2~8 mmol
L. The importance of these factors in mycoparasitism of C. minitans on S. sclerotiorum and their potential applications in

biological control of the pathogen were discussed in this paper. Fig 6, Tab 1, Ref 19
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CLC 5476 : Q949.3206

JUT A 4% 4% #: i [Sclerotinia sclerotiorum (Lib.) de
Bary])7E P 14 oK 22 %0 L B 1Y 40 I BE B4, 2 5 T L T
B IR RIOCR B BRI K -2 — W, JLTJ5 [ (Chitinase) & — 2543 fi#
JUT 5T 4 7K A it by~ 2 X 0 T 200 B LT B LA R A A
FH, MOE LR B A o B A R N R, e
(Coniothyrium minitans) &% % b (19— 35 22 Az B 1, 1% 0 %
% 5 T B A BT R 7 1A RCR EVRLT Iz 1 TR . Giczey
SERBERE R, SMIIR-1,3- I SRR UL T 2 5 TR
AF ARG AL A TR A R RO, (R TS A B LT Y S A
JoT K AE A A P VR TR RN IR AT G0 72 A L
TR ) SR R AR TR AN AR T U, AR SR T I Bl AR
T8 R ) JE A LT R R 0 I, DA Ay B aliAk LT

S H 4BT: 2007-12-05 %52 H 11: 2008-05-04

I % H SRR S 4 T H (No. 30070512)%F 1) Supported by the
National Natural Science Foundation of China (General Program)

(No. 30070512)
**@ HAE#H Corresponding auther (E-mail: guogingli@mail.hzau.edu.cn)

ik, T WA H A I A P B

1 MBS T
11 BEEFEMHREHEEST

TR I BT FH 04 0 7 5 T Ak Chy-143 55 1 AL 45 4 P BL 60
A2 Fb fE Th 4% 2248 45 B Bl (PDA)RNE 15 52 4% |, 720 C'F
K720 d. HJCH 228K TG e B4 107, Bl i 7
TR, 67 BE oM 1x1084 /mL. H100 plff ¥ B iRk, 3fh T
HEA50 mL i R Th 44 2 A M I R VR (S B S #5 2£200 g,
ZIHES g, TEER AR g, ZE1%7K1 000 mL)AY =fAif. 7620 C'F
1200 r/min%% 3 4% v 155 3215 d.

1.2 JUT REsEEE R H &

B EFRBRRRR R YW e g v, (R
JEWE L5 000 r/mink 3 250010 min, Y& IS IR S
ZZIA _EIE WP 2550 g/ AN, JAE4 °C R 24 h, B
WCAE TR U UTUE . 5 U0 U I i AE pH 5.4 I TR — i TR e 22 v
Wb, e e BT 2o 8k, A BB, 764 °C R A7 & H.



24 WG A5 - S o A A LTS e B LT R Y G R R 227

1.3 BENLTREE

AR LT B A Sigmazs 7 (Sigma Chemical Company, St
Louis, MO, USA), K8k JUT BT il £ hlevie B2 29 40 o/ LIS
JUT TR
14 BREILUT RgEENE

<45 Reissing 55 4 5 v5 W20 g JLT BT il G k. — > S
A (U2 SN 2 FE37 CHIpH 6504 F5 A1 T 4 43 b 43 it Jie
*ILTiﬁfﬁél umol frY N- 2, ik 2 & 78] 45 .

mEXTUT REEE R R0

Hﬁ"‘*ﬁﬁﬁ’]@ﬁ{ﬂfﬁﬁﬂj, H20.5 mL# BRI 50.5 mL
A ILT B &, ¥R -5 W 73 %) 730, 40, 45, 50, 60, 70
CHZKIE TP AR T30 min. S8 J5 I 5 52 7 A& 72 /£585 nm/k 1)
WG ARL (A ) » 315325 Ak S A9 05 P — ik B Ak 31 52 )

FE 3, TR
1.6 pHEXT/LT R ER 0
FHpH 2.419 5 IR A 4 —47 46 2 2% vl 4. (0.05 mol/L)FTpH

10.009 H 2 iz — 5 A AL 81 2% 0P 71 (0.05 mol /L) il 41 S5 by 1k &
By pH4: 5178 $43.0. 4.0, 5.0, 6.0, 7.0, 8.0, 9.0. 4k J5 &4 <
r“ﬁx%ﬁﬁAs%nm{ﬁ 15544 A B A T I
X IUT REEFAER E RIS

4#%Tﬁ@ﬁ(ﬁﬁﬂ”ﬁ5[7—40\ 50, 60, 70 C/k 1, 4310,
30. 40. 60 minzk80 min. #X 5 F 2R ACK B A HI 2 =R,
7 25 B A R 0 Ay L TR A 0 A T 12
1.8 INEpHEXTLT FREsfE E R RN

FHpH 2.4109 W IR 8 A -7 15 52 2% 11 (0.05 mol L) FipH
10.00) H & R - E AL 81 2% 04 (0.05 mol L) 75 0 ik pH 43
M 43.0. 4.0, 5.0, 6.0, 7.0, 8.0, 90. J#E37 CFEEL h. i
V25 TEBORE i I pHIE 26,5, M 45 N AR R IMA, M, 715
A Ab PR A RS
19 £EBEFXIUT RitgE RN

3100 mmol LYABRERE | SR A . MERAE | BRI
BRLBRIREE . BLIRAE . ST AUk | Sl Sk T
55 O A 9 e A R R, 2R AR KON B LI RE 4% R AR
RN A, E T4 A BT AR Xl T P (R X e 1 98 45 Ak
P A P X ARG RS M EE, R IRD).
110 EEEXFILT FBEiE RIS 0E

FrHe s 2. 4. 8. 16, 32, 48, 64 mmol LAY FRIF TR,
A3 5 LT o R R A AR B A, N AR 2R FR R R ) S B ik
FEAy L, 2. 4. 8,16, 24, 32 mmol L. JH 7&K 5 Bk TR
B R R4S BN AR R A A T 4% A R AR X
111 TREEFILT BalsiE R0

v 2410, 20, 50, 100, 150, 200, 300 mmol Ll
VW A5 LT T B0 A AR BRI A 2R R A R ) 52
B e 43 5125, 10, 25, 50, 75, 100, 150 mmol L. FHZ& Kk
SRR A X IR e A% RN R A JH TR b B
) AR AT T
112 RS

K H SASH A /1 5 2 AT (ANOVA) FILAS H [ Hr B Ak 2%
#: (Duncan’s Multiple Range Test)PF Al #5180 56 Ak ¥ k] 22 57 g 2

4 (P=0.05).

2 AR50
2.1 BEXEREILT FEE RSN

2 R 30 C_ETFEE50 CH, VAR RRIA,, (8
W T, P LTS R A T T R SR LB S I 4k
2 BFHE60 CHITO CHY, SNAARMA,, . JHEH N R, &
HEJLTE?:@@E PEZ AR, AT L, JE 5E8E LT AR

1Y e 225 ik B2 250 °C (1),
2 5
=) 1.6 4
E‘ bc =
2z 1.2 1
=
g cd
Z 0.8 4 d
3
= 0.4 1 .
0 - ' ; ; :
30 40 45 50 60 70

7/C
Pl I X i e B JU T 0 R P 1 5
Fig. 1 Effect of temperature on the activity of chitinase produced
by C. minitans
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Fig. 2 Effect of ambient pH on the activity of chitinase produced
by C. minitans
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Table 1 Effect of ions on the activity of chitinase produced

by C. minitans
A TEET lons #1514 Enzyme activity FAX ST Relative
B A/U) enzyme activity (1/%)
Mg?* 0.52+0.09 a 371+16a
Fe?* 0.48+0.04b 343+10b
Ca* 0.48+0.12b 343+9b
Ba* 0.4+0.06cC 285+ 14c
Mn? 0.34+0.04c¢c 243 +12d
Al 0.22+0.05d 143+9e
K* 0.18+0.02¢ 129 + 13 ef
Li* 0.17£0.07e 121 +9fg
CK 0.14+0.06 f 100 + 10 gh
Zn% 012+0.02f 85+ 14 hi
Cu® 0.02 £ 0.01g T4+6i
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Fig. 6 Effect of boric acid on the activity of chitinase produced

by C. minitans
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