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Helicoverpa armigera (Hubner) $h R bR A EEAA KERHY W, EEEEEGT,
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fAkE e 0.84%( F & ) 49 STI X IRBAME LB O RS N BEWHIER; 0.3% FT 7 BT 55
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WTAE A Yy R 1 M0 5P e RBE BB — MR R /). Hilder 401G R
EEMEHRRESAME, SRELSHH AR EMHMEE XK Maduca Sexta MK
W Heliothis virescens FIBUEMA KR E. R, WEBHEHHAEEH LAY T
— BRI AY, MMALZHE, ZEYREERAABELNERELEY, MEREL
EYRT SE A MMRRGS S IHEEERATIRIEHY, A AR R ST SRR
KRR SRR RHE. TR, FERAAERTEYBEYPURAER, JNESNESRY
BRI RN FUER. BB TREGSEN _HEERRKEEYREY, BB EE
HETHLAROEERAN, ATRVBAG THYHR S b, EEBIHEHRSENZE
REAEESYERSFEIER, BRIMRRRE. X7 HESBBIIH T ERET R
H R IR, ARSCBFR T K 2 B B B§ M il 37] (soybean trypsin inhibitor, STI) 548
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Tk s, fkgh e 4 C FigE, BRPBEEATY, PL0.15mol /L NaCl ZEK#
WA, T 47T .11200g8.0 15min, B EEBRIEN PR,

1.2 STI. BB nA T Sk b EEQRARER

STL ARBAFIFF T BRI 5 i Sigma, FPEERBE25 YT M BB AFHRME. =R 5y
F 5 PR AEZ B PRES, KN I0min EMAEEEOEHEY, MEHNES
BRI R, =M RVIR AR A KRR 5310 ug /mL. PEHERRMER S
B mpER, KREENE, BE 3R,
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Bl 6 FR AN TAakE, N STLMEBAATERMA S IR E(TE) A (1) X5
(2)0.84% STI (3)0.3% #E; (4)0.3% FH7°B&; (5)0.84% STI+0.3% i B (6)
0.84% STI+0.3% FHT 8. FHRYEKREKELEHRYENNSERE. EBER/ND—
By s @ehd, YR 10hGEHRE, ASMEESRR 10 k518, 48h /5, BUILSHR,
FREEE, RIG AN, BB BB, MEEAmBEE. 5 3K,

BHETEAR RGR=(B-4) /[(4+B) x2) | T], i+ EHX A KF(RGR), K 4. B.
T4 3k 4h sk Al e IS8 E . A R, RREES 00 R B BENLX 407 £ 5047,
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BEENE 17E 30 C | Bl pH FIE, FES M Campbell 51, K REHBRY
¥ Sigma WL, FHRMRBEECME 1L P BEBE - L- ¥EM P E(TAME) &
Y, £ pH 8.50 B Tris s P IIE, 7€ 247 nm WER Y (E. BmMURBEECRBE
Sk a—N— WP -DL— ¥ &R — P - iHEXK(BAPNA) AKY), 7E pH10.50 B9 H
HBREWBPWE, f£405nm RERUE. KBEHEAELBE U N- FH B
—L— BE M ZEE(BTEE) AJEY), 7€ pH 8.50 # Tris Z i H il €, 7£ 256 nm H>LHK
WE. BEABEEUERERBARES NKEY,. £ pH 10.50 B H RS vb i 3l
XE, 1 366 nm MOERBE, RMIBEEY | MRKEAKZE L H 1 MEEABERQ SR
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F1 KEBREORMEIFI(STD. BT EHX BRI R B 40 H chif S 28
BEOm. EEMAREARNAREILEAQRE NN

‘ FAXTE 11 %) £ SE
PR RAIE(ug /mL )
SRR SR R B 1 A RPBEALE A B
STI 5 7.96%1.95 4.50+0.71 37.04+8.48
10 7211172 219108 2.2+11L11
W 5 85.66£5.49 72.14£4.45 75.46+15.61
10 63.78+9.38 52.04+2.24 50.93£9.75
Paa. S 77.35+8.53 21.81£2.09 92.93%2.18
10 69.0019.83 13.5111.94 79.04£14.81

TEr 100% 3 470 04T G L R 0 70 48 Wl S S A0 1 (), BB 100 AT 0B T

FE{R 18%, {HAEMAFT T8 H15 ST AL S, X% EE A 1 &1 80U 0l ik 33% #1 55%.
STI. #2Bh . FHTRRLL K STI 548 Ey A U RIFE I 3 2K B 2L A BB M i A B 2%, {H STI
5P R P R 1 AT {8 A O 3 M R 53%. ST AR B4 51 %t 6 26 1 S T 3 A
BF, TR 14%, 1 STI 4 5B &RAA TR EER, w450 Ha
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pmol /(min - 3L )

ERMEREAR
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pmol /(min - 3% )

REELEAM UMM

K#BTEE (@ mEr sfi/
gmol /(min - %) (min- k)

AR E

Xt B 8.83951£0.5609 a
0.84% STI 9.580210.9864 a
0.3%G 8.2469+0.9639 ab
0.3%T 6.913610.8424 be

0.84%STI +0.3%G  5.876610.3421 ¢
0.84%STI +0.3%T 2.9630£0.2963 d

0.7588+0.0762 a
0.625410.0238 b
0.6937+0.0999 ab
0.6918:0.0646 ab
0.5061+0.0071 ¢
0.3403+0.0905 d

1.1295+0.2880 ab 0.5159+0.0305 a
0.8760£0.2223 be  0.4701+0.0218 ab
0.9451£0.1440 be  0.455110.0195 ab
1.314010.0692 a  0.44531+0.0487 b
0.876010.2223 be  0.363610.0076 ¢
0.5302+0.0400 d  0.172710.0358 d

0.5623+£0.0205 a
0.51831+0.0267 b
0.506010.0235 b
0.505310.0212 b
0.464510.0245 ¢
0.46251+0.0243 ¢
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BN, e ERARKEME RN BN, YR A IR B ATT R R R
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()R E R PR R AR ATP BV, REENAMHEERY. ATROMERIE, —
AR ETREES SHEABREY PN EARSSBE &Kk, BEREIERYHHL
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MABAKZSR, Hit, XEHAE¥EEEEY ARRES T RROMBRH#H LR,
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EFFECT OF SOYBEAN TRYPSIN INHIBITOR, GOSSYPOL
AND TANNIC ACID ON THE MIDGUT PROTEASE ACTIVITIES
AND GROWTH OF HELICOVERPA ARMIGERA LARVAE

Wang Chenzhu  Qin Junde
(Institute of Zoology, Academia Sinica Beijing 100080)

Abstract  The effects of soybean trypsin inhibitor (STI), gossypol, and tannic acid
on the growth and digestive physiology of cotton bollworm, Helicoverpa armigera
(Hiibner) were studied. Each of three agents inhibited larval midgut proteolytic
activity in vitros STI was the most effective. When incorporated into an artificial diet,
0.84% (dry weight) STI significantly reduced the high alkaline trypsin—Ilike enzyme
activity by 18% 0.3% tannic acid significantly decreased the low alkaline
trypsin—like enzyme activity and total proteolytic activity by 22% and 18%
respectivelys and 0.3% gossypol had no significant effect on proteolysis. All the three
agents remarkably suppressed the growth of larvae. Co—occurrences of STI and
gossypol or tannic acid respectively declined the low alkaline trypsin—like enzyme
activity by 34% and 66%, the high alkaline trypsin—like enzyme activity by 33%
and 55%, and the total proteolytic activity by 30% and 66%. Co—occurrence of STI
and tannic acid also reduced chymotrypsin—like enzyme activity by 53%. Both
gossypol and tannic acid potentiated the larval growth inhibitory activity of STI, and
this implicates the protease inhibitor engineered into the cotton with high gossypol
and /or tannin content may achieve greater protection against the cotton bollworm.

Key words Soybean trypsin inhibitor, gossypol, tannic acid, Helicoverpa armigera
(Hubner), protease



