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WE: RAREE BT 7T R E AR ( Spodoptera exigua (Hibner) ] 4 A K EF I W K H 1M,
HATHT T BT RO T SRR B EACRB RN I B 2 . SRR, AR B e T B BHRAAUR B IR S R AT
SRIGTEARAE A, N 3 W4 B A B L R M R AL PG R Rt A WY B SR AE R (P<0.05) . BER TR
VR B P B o Ak FE IR] S, BSR4l S B LEFE T RGBT K, BT IR 0 A S T 5, Ak
BT K, BT I I BOEWREE (L, ) R 3.7723 g - L7538 g+ L7 HUT IR 3 &) PR B ia 0 K (9 40D i 3¢
B0 (35.09% ) ;16 g - L7 U BRI B RERIPIL R AN B0 . BT BRBE I B 4l SR B B A AL BB TS
HBER TR M B, BY SR AL R AR X G 1 T W 00 A R, BT R %o i S 1R SR S GG 5 4 1 1 40 i ok B
(ICy) $70.234 3 mmol + L™ s FEMAA [ #e S B T BRIK S B AR 2 o, B SR AL RN T 0 5 BV B 2 W B RO SRR R 5
A v B B R o I S I B AL R M 47 I Limeweaver -Burk XUBI$( PR 1 BB ARBE AN AR I AR 7351,
FERAE R £ BRRE F N 2 1, B3G5 B A ST I 8 IR S T . BF T4 SR U, B BR X B
BRI R AT B 10 4 PR T390, Dy SR S 4 MM AR 0], 300 % 480 (KG) O 0. 193 8 mmol - L7 5 BT R FHIE
KB A AR — R & S L-2 DA™ IR K.
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Inhibitory effect of tannic acid on growth, development and phenoloxidase activity of Spodoptera
exigua larva LIU Wei, XUE Chao-bin, ZHANG Jing-jing, YU Jin-feng, LUO Wan-chun® (Shandong
Key Laboratory of Pesticide Toxicology and Application Technique, College of Plant Protection, Shandong
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Abstract: Toxicity effect of tannic acid on growth and development of Spodoptera exigua (Hiibner) larva
were studied by feeding toxicity method, and its inhibition kinetics on phenoloxidase of S. evigua was
also analyzed. The results show that tannic acid with different concentrations has a stronger toxicity effect
on S. exigua newly hatched larva and also has an obvious inhibitory effect on weight of 3rd instar larva
and pupa weight, pupation process and emergence process ( P<0.05). The corrected mortality of S.
exigua newly hatched larva increases gradually with increasing of tannic acid concentration or prolonging
of treatment time, and its inhibitory effect on larva growth enhances gradually. The median lethal
concentration (LCy,) of tannic acid to the larva treated for 7 d is 3.772 3 g - L™". The inhibition rate of
8 g - L™ tannic acid to weight increment of 3rd instar larva of S. exigua is the highest with a value of
35.09% , and the inhibitory effects of 16 g + L™ tannic acid on pupa weight and emergence rate are the
most obvious. Tannic acid can obviously inhibit phenoloxidase activity of S. exigua, and downtrend of
phenoloxidase relative activity is obviously slow with increasing of tannic acid concentration, and its hemi-
inhibitory concentration (ICy,) on phenoloxidase activity of S. exigua is 0.234 3 mmol - L™'. In reaction
systems added tannic acid with different concentrations, there is obvious linear relationship between
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phenoloxidase activity and enzyme solution volume. And Lineweaver-Burk double reciprocal graphes for
inhibition of different concentrations of tannic acid to phenoloxidase activity of S. exigua are a group of
linears with invariant intercept of abscissas. Otherwise, both of tannic acid and cysteine can reduce
dopaquinone to dopa, and the reduction amount increases with prolonging of reaction time. It is suggested
that the inhibitory effect of tannic acid on phenoloxidase activity of S. exigua is reversible, and tannic

acid is a typical noncompetitive inhibitor with an inhibition constant (K;) of 0.193 8 mmol + L™'. And
the inhibitory effect of tannic acid on phenoloxidase diphenolase of S. exigua is related to reduction of L-

dopa oxidation products.

Key words: tannic acid; Spodoptera exigua ( Hiibner ) ; growth and development; phenoloxidase;

toxicity ; inhibition kinetics
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Table 1 Toxicity comparison of tannic acid with different concentrations on newly hatched larva of Spodoptera exigua ( Hiibner) { X+SE) Y

R AR IRt a4 R R EFET-%/%  Corrected mortality of larva at different culture times PR B K HIR %
BE/g - L7 Inhibition rate to
Concentration 1d 3d 5d 7d 9d 11d weight increment
1 3.3316.15a 3.70+6.49a  6.73+6.19b 17.85+3.53bc 34.56+6.81b 68.06+19.46b 79.94+3.61a
2 3.33x6.15a 3.33+6.15a 3.70+6.49b 18.52+10.76¢ 38.36+5.08b 80.56+4.85ab 78.65+3.92a
4 0.00+0. 00a 3.70+6.49a  10.07+0.56b 51.18+13.74b 80.09+12.24a  94.44+8.03ab 81.26+3.21a
8 3.03+5.85a 9.09+0.00a 31.99+2.28a 83.164.96a 96.63+6.18a  100.00£0.00a 85.2322.17a
16 6.06+5.85a  9.39+0.30a 36.36+6.98a 85.86+3.20a 100.00+0.00a  100.00+0.00a 91.36+2.22a

DRV AR NEFZBERR BB EFE2(P<0.05) Different small letters in same column indicate the significant difference by ¢ test ( P<

0.05).
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RIIRIE FE N B B, PP B, 1558 35.09% . 5
BT R Yo} FH S R 95k A0 5 4l A o R K 2 i S8
FALG , AN G B B B R SRR 3 R 4 U
B A HI 200 BRI

2.2.2 sMemA RS TR ARIBEERELETR
o BH SRR A W R B I P b R A — e
WYEF (3£ 3) , BN B2 YR E AL B4 5 %) R4 [n) 1y
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Table 2 Effect of tannic acid with different concentrations on weight of 3rd instar larva of Spodoptera exigua (Hiibner)} (X+SE) 0

RRWE g L AR R R4 ki /g Larva weight at different culture times R W%ﬂ%ﬁﬁ%fif/ %
Concentration 2 h 48 h Weight increment weight increment

1 0.067 5x1.14be 0.123 6+1.90b 0.056 1 4.43

2 0.094 8+0.78ab 0.151 1+1.59ab 0.056 3 4.09

4 0.061 8+0.53¢ 0.115 6+1.42b 0.0538 8.35

8 0.1152+1.23a 0.153 3+1.08ab 0.038 1 35.09
16 0.077 9£0.61bc 0.130 2+2.18b 0.0523 10.90

0(CK) 0.124 5+0.58a 0.183 2+0.75a 0.058 7 -

DEFI SR RRIH/NEFRERE 2R BE(P<0.05) Different small letters in same column indicate the significant difference by ¢ test ( P<

0.05).

£3 FRARERELTEIHREHELFER LN (XSE)!

Table 3

Effect of tannic acid with different concentrations on

pupation and emergence of Spodoptera exigua ( Hiibner) (X+SE) n

R/ g - L

Concentration

WHE g
Pupa weight

TLIEH %

Pupation rate

LR/ %

Emergence rate

S

16

0.098 8+0.02b
0.082 5+0. 14¢
0.072 5x0.14d
0.082 7+0.25¢
0.068 2+0.17d

93.33£6.15b
50.00+3.33d
56.67+1.92d
30.003. 66¢
76, 67+2.22¢

90. 00+0. 00b
33.33+5.3%9d
36.67+2.01¢
23.33+2.22cd
20.00+0.00d

0(CK) 0.105 8+0.30a 100.00+0.00a  96.67+6.15a

D EFD PR ERNE FRERE KK 3E 5 B (P<0.05) Different

small letters in same column indicate the significant difference by ¢ test

(P<0.05).
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(B AR XTI 7 100% ) , X B T RRUR BE Ky 0. 05
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A2 30.08% ; YA TRRWEEIREE 0.20 mmol - L™
B, B AL B A AR X G 7 S X B A 25 49. 97 % ; 4y
FRYCFEIR 2 0.40 mmol - L' i}, By B AL G A M XIS
J1 5% EAHZE 55.29% , HRAEE 1 L AR (b $a]
PUHIE TR AR T 0. 10 mmol - L7 A
RV B AR 2R 1, 1ol AU B AL B A X TG T BAR HF
ST ETHRERADBE, BERTREESH
FALEBHEXIE IR R MAEE N EHFBRITE SR
T ER X F SRR R A AL BE L MR B (IC, ) A
0.234 3 mmol - L',

FFHET/%
Relative activity

40
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Bl AEXREETRSHRREHEAMBEMNEINHXREL
Fig. 1 Relationship curve of different concentrations of tannic acid
with relative activity of phenoloxidase of Spodoptera exigua ( Hiibner)
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Enzyme activity
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L7! tannic acid
L™! tannic acid
L' tannic acid
L™! tannic acid

L' B E% 0.0 mmol -
L' 0.1 mmol -
L' E 0.2 mmol -
L' 58 0.3 mmol -
L5 % 0.4 mmol

®:0.0 mmol -
A:0.1 mmol -
. 0.2 mmol -
m. 0.3 mmol -
0:0.4 mmol - L-! tannic acid

2 EARRRERTREERGTHEEEBELRENEBHERE
BIX % ( KK 1 mmol - L™ L-dopa)

Fig. 2 Relationship between activity and volume of phenoloxidase of
Spodoptera exigua ( Hiibner ) under condition of dlﬂ'erent concen-
trations of tannic acid ( reaction substrate 1 mmol - L™ L-dopa )
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L 8@ 0.20 mmol -
L5 0.25 mmol -
L' 5% 0.30 mmol -

[1]: JEYM¥ Substrate concentration (mmol - L") ; [v]. R %

Reaction speed (mmol - L~}

L7! tannic acid
L™! tannic acid
L™! tannic acid
L™! tannic acid

- min7!).

B3 FTEREETHRIMEECERALBEIENWERD
Lineweaver—Burk X {825 &

Fig. 3 Lineweaver-Burk double reciprocal graph for inhibition of
tannic acid with different concentrations to phenoloxidase activity of
Spodoptera exigua { Hiibner)
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1. %}H Control; 2; BT Tannic acid; 3; AR Cysteine.

M4 SRR B A H S A 4 1B — R Bt R O
Fig. 4 Effects of tannic acid and cysteine on reaction process of
phenoloxidase diphenolase of Spodoptera exigua ( Hiibner)
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