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(L.) ( Lepidoptera: Pieridae)
XUE Chae-Bin', WANG Qin’, KE LiNa’, CHEN Qing Xi, LUO Wan-Chun' (1. College of Plant Protection,
Shandong Agricultural University, Tal an, Shandong 271018, China; 2. Key Laboratory of the Ministry of Education for
Cell Biology and Tumor Cell Engineering, School of Life Sciences, Xiamen University, Xiamen, Fujian 361005, China)

Abstract: The kinetic properties of polyphenoloxidase ( PPO) from Pieris rapae (L.) were studied after the enzyme was
partially purified by 35% saturated ( NH4) 2SO, and chromatographed on a Sephadex G-100 gel filiration. Meanwhile, the
effects of PPO on the oxidation of I- DOPA by adding copper ion or cupferron were also studied. The results showed that
the adivity of PPO was enhanced by Cu”" in the concentration of O 0. 100 mmol/ L; however, the adivity was inhibited
by the same ion when the concentration was over 0. 125 mmol/L,, and the IC» was estimated to be 0. 651 £0. 022 mmol/
L. The results also indicated that the reaction of cupferron with the PPO is a reversible course with remaining enzyme
activity, the inhibitory mechanism belongs to be the wmpetitive type and the ICso was estimated to be 0. 100 £0. 012
mmo)/ L. Furthemore, the equilibrium constant for cupferron was determined to be 0. 076 £0. 013 mmo}/ L.
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) 13
(Wilcox et al., 1985) Pieris (2004)
rapae (L.) 1.4
( , 2004) , Lowry Folin-
) 1.5
, 1.3 ,
1.0 mmol/ L E ,
s 200 ML s 475 nm
1 [ €= 37001/ (mol*cm)] (Jim nez e al.,
2001) ,
1.1 (U) ,
, 1 mmo)/ L
5 - 270 ,
I- (EDOPA) Sigma 2
; (W B ;
) ; CuSOs 2.1
, ; 5
35% (NH.) 2304 , 3.08
1.2 69. 52% Sephadex G-100 ,
(2004) , 6.22 42.50% (1)
35% (NH4) 250, , 4C 6403 x g Jiang  Fu (1998) ,
30 min, 0. 20 moJL 11. 6
(pH 6. 80) , 4°C 0.01 moJL Sephadex G-100
(pH 6. 80) S04 ; ,

Sephadex G-100

1
Table 1 Partial purification of polyphenoloxidase from Pieris rapae
(mL) (mg) (U) (*x 1073) (U mg) (%)
Puurifi cation step Total volume Total protein Total adivity Specific activity Purification fad or Yiel
Crude etract 52.5 588 00 50 40 8.71 1.00 100 00
35532 ( NH.) »80; 24.0 132 72 354 264. 01 3.08 69 52
Sephadex G-100 60.0 40.20 21 2 532.84 6.22 42 50
2.2 ™ (1)
CuSOs  NaxSO:  KaSOs , Cu™ 1
Cu™ S0, Cu™ 0~ 0.100 mmo}/L.
0.20 mol/L (pH 6.80) 1.0 , Cu™ 0~ 0. 050
mmo) L & , 37C mmol/L Cu™* s ;
, ( 2 S04 Cu™ 0.125 mmoJL
, CuS04 . Cu™"
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Cu2+
(1Cso) 0. 651 £0. 022 mmol/L 2
Cu™* , 1
min G, G 0.030
mmol/ L. ( 2) , cut

0. 250 mmol/L. ( 3)

2 SO
Table 2 Effect of SO, on the activity of
polyphenoloxidase from Pieris rapae

(mmol/ L) (mean X SE) (%)

Effe ctor Concentration Relative activity
CK - 100. 000 £ 1. 430
NayS04 250 99.593 0. 951
500 99. 823 0. 507
10. 00 100.532% 1 076

K>S04 230 99.512+1.074
500 99.790 0. 662

10. 00 99.951+0.913
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Fig. 1 Effect of Cu’* on the activity of
polyphenoloxidase from Pieris rgpae
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Fig. 2 FEffect of Cu™ on the activity of
polyphenoloxidase from Pieris rap ae
1 (I=DOPA) H 2
3 1 min Cu*
0 030 mmo/L. O 250 mmol/L

Curve 1 was the course of substrate reaction in the ahsence

of Cu®* ; curve 2 and curve 3 were the course of subsrate
reaction inthe presence of 0. 030 mmol/L and O 250 mmo}

L Cu®* after 1 min, respectively.
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Fig. 3 Inhibiion of cupferon on the activity of
polyphenoloxidase from Pieris rapae
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Fig. 4 Effect of concentrations of cupferron on the (K:) 0. 076 0. 013 mmo)/ L.
activity of polyphenoloxidase from Piers rapae
0~ 4 0. 0.5, 0050,
0075 0.100 mmol/ L 3
Concentration of cupferron for curves 0— 4 was 0, 0 025,
Q 050, 0.075 and 0. 100 mmol/ L, respectively.
2.5
(1 : (2)
40 4 . Y (3
3t ] (1)
s 5 L ]
S ] : (2) ;o (3)
30 - L
— 0.00 0.05 0.10
T Cupferron (mmol/L) 3
g ’
S (SDS) (Juan et al. , 1999)
= 20
é (CPC) ( Michael et
S al., 2000) :
10 s
7 Cu” 19% :
L P R T T R 2
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Fig. 5 Lineweaver-Burk plots for inhbition of ”
cupferron on the activiy of polyphenoloxidase Cu (
from Pieris rapae , 1995)
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Concentration of cupferron for curves 0— 3 was 0, 0. 025,

0 050 and O 100 mmo] L, respedively.
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s Cu”
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(Xie et d .,
2003)
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