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Inhibitory Effects of Kojic Acid on Phenoloxidase of
Diamondback Moth Plutella xylostella

WANG Shu-dong, LUO Wan-chun, GAO Xing-xiang, DING Qi

(Shandong Key Laboratory of Pesticide Toxicology and Application Technique, Shandong Agricultural University, Tai’an 271018)

Abstract: The effects of Kojic acid on phenoloxidase (PO) of Plutella xylostella were studied, when which had been partially
purified by 40% saturated [(NH4),SO4] and Sephadex G-100 gel filtration. Kojic acid showed inhibitory effets on both
monophenolase and o-diphenolase activity of the PO. The inhibitor concentrations leading to 50% (I50) activity lost were estimated to
be 0.07 mmol-L™' for monophenolase activity and 1 mmol- L™ for diphenolase, respectively. Kojic acid can also prolong the lag time
of PO for oxidation of L-tyrosine. The inhibitory kinetics were analyzed by Lineweaver-Burk plots and kojic acid was found to be a
reversible competitive inhibitor with the K; of 0.47 mmol-L''. The ability of kojic acid to inhibit the enzyme activity may be
associated with 1ts ability to chelate copper at the active site. In addition, the iron ion was found to shorten the lag time obviously, but
have no important effect on the monophenolase activity.
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HR B /N Plutella xylostella TE AW EFF

fER GBEF 25CE1C, HIYNEE 60%~70%, X

FEI#A4 14L:10D) PAZR B KA S d 2k AR A FEl,
1.2 FEBMNIF R

FENS: HEAGHRON (CR22,HAHIA
A 5 UV-2201 %56 Ev (HAREAT]D ;
HBMERAKBBIK (LERESATED ; H-1 B3)
ZEBEASBEENN (EEPESNES ) .
FE: SR By (CREBETRIF KA FEEFF K
H.); Sephadex G-100 (AL HERERIEWHEHARLF) ;
L-BRE B (Tyr) (EEBARAYHEFTRAIE) ; %
ORFEWE (G-250) (G#HO49%) ; 4% (F
ZMETD ; BBE 8 (WLREHIHRR ;
REREE (RFBTT KR FA SN ) BRI (R
ETEEATAHBAR) ; MR (RETHE4T
HRARED ; MBS (RETHELTHERAF) .
1.3 MAH&

U/ 4 8401 80 3k, MBI HE - ml
BiA 002 mol L' pH 6.5 KIBEBRE MW, AT
RIS, EKBPRSER, REHMIEREDR
FELEY, EREAEEOPL_ELL 8 000 r/min B>
30 min, BREWELOERMNEERE, WEEBER
FHERVE . I E AR ER e F HBM AN 40%, FEIKH
T#E 30 min /5, T 8000 /min. 0CE&HAETEL 30
min. WEER G HBRUIEHFBBE L BAEERTAHE R
BREMBS, REEZHMBEPERERE, HEFH 3
YOENTIR . 4554 Sephadex G-100 R 3€, B
B34y AR D RIBEr FACESEER . UM R
HABRCERS 0.001 XK 1 MBS B, (U) :
W A S5 Fr I 2840 IS BRI LLYE 7128 980U'mg™’, &
AAEEA 5.86 1.

1.4 MERE

1.4.1 EARFTEINE XAEZESHREE G-250 i,
A IMEEE (BSA) AirnEEAM,

1.4.2 PO #HEE AR E LA Immol L7 L-BSE B8
RES, T ) mol L™ BEERZE MK (pH 6.5) MiE
ARF, ¥ 0.1ml AEIRBERBNEBR S 2.5ml 48

nb-

MRED B JEYIVE MR 51 7E 30°C1EIR T /K38 %€ 30
min J5, JOA 0.4 ml B3, T 475 nm FK T ENE
FEE B B 18] AR AL B 38 il 2%
1.4.3 PO “EyEvE HlE Z M Benjamin M
Montgomery B 5 EPI3EBE A k. LL 0.1 mol L' 482K
“ERAWCAEY), 783 ml 0.02 mol L B BEER 4 i
(pH 6.5)AiE AR F, % 0.1 ml A FEIIR BRSNS KR
515 ml EMBER L 1.3 ml BBREPRIES, 7 30
CHEE T/KBIRE 30 min /5, A 0.1 ml B3, T
400 nm K T JU %2 )6 % BE R I TR AR K H 28, M
LR BRI R KB BT T
1.4.4 BRBE-TxF iEgIH] PO BBy EE IS 2w pI I &
7£ 3 ml 0.02 mol L™ BEFRZE K (pH 6.5) BIMIE
RS, €4 0.1 ml 10 mmol L™ 8B FH]K (45
IR BBk AR R I 2k B %0) 0.1 ml 10 mmol-L™
RSV 2.4 ml AR ¥R BC I ) DA 0.4 ml
B, WEFSH, HiER 1.4.2.
1.4.5 HIE-FX dhERA0E PO — By BE 7S h 2 ua il 2
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HARE4E]). 0.1 ml 10 mmol- L™ giER¥EM. 2.7 ml FIZE
PRI H R EERA 0.1 ml B, NEH R
1.4.3.
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10 mmol-L™” HhER¥EWE . 0.1m] BEW % 1.3 m] BEER4E
IR, 730 CHEHEB TKHBIEE Smin G, A
RAEAREE & TEBEHHN 1.5 ml BB,
NEFANFER 1.4.3,
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Fig.2 Effect of kojic acid on the steady-state activity of

monophenolase
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Fig.3 Effect of kojic acid on the lag time of monophenolase
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Fig.4 Effect of iron ion on monophenolase activity
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