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Abstract: Transgenic crylAb/crylAc rice (Huahui 1) is able to control the stored pest Plodia interpunctella.
Our previous study confirmed that the enzymatic activities of three major antioxidases, including POD, CAT,
and SOD, could be significantly changed after short-term stressed with these Bt containing rice. This study
focused on the characteristics of rice during storage, the results showed that the Bt protein content in rice
husk and brown rice was 5.534 pg/g and 1.003 pg/g respectively, and after 270 days at 25 °C, the degradation
rate was 67.3% and 27.7%, respectively. Moreover, the enzymatic activities of three antioxidases in P.
interpunctella long-term fed with transgenic crylAb/crylAc rice powder would be addressed by enzymatic
detection assays. Our data showed that the SOD activities could be significantly inhibited by the Bt
containing rice after fed with Bt-rice powder for 12 days or 5 months, However, the enzymatic activities of
POD and CAT significantly increase with the concentrations of Bt toxins. In addition, the change trend of
protective enzyme activity in the Indian Meal Moth fed with transgenic rice flour for 5 months was consistent
with that after 12 days of feeding. Our researches find that there are differences in the trend of increase and
decrease of the three major protective enzymes after fed with Bt containing rice powder for a long time,
which indicates that the expression mechanisms of the three protective enzymes might be different. Our
results provide a theoretical basis for the study of toxicology and related resistance mechanism of transgenic
Bt crops.

Key words: transgenic rice; Bt protein; crystal protein; P. interpunctella; protective enzymes; peroxidase;

catalase; superoxide dismutase
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1 MHBEFZE
1.1 kB R RiE

AWK 1 5 B AR T, Kas
L ILN CrylAb/CrylAc § AARRE SR KA 5 &
BIIR 63 FRAFIIE: Bt JEHEBLHUKFE, bRl
KEAE AL o R B K e = 241k, dnich
HH/Bt,,

AWK 63: A% CrylAb/CrylAc K K F5
PR 1 S ARG SERGE AT IR, FRid i MH/CK .,

I 56 i >R FH B4 B RE A3 ML 5 3R oK H VLR R UL
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PR AR, DU RIAE SRR e H
PR TR, 25 I AR i SE AL P AR I
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W, F=HfE 450 nm A WNE, HirEygias
OD {HfE— RN RIE, Hik, nTRIERE
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1.5 X HALE

W AN [R) o 2 119 7 BESE PR FROK By 48 A 53 K A
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WG B BE AT IR S gl B T H YU AR B 24 h
JEfE R A, iRy 34, BT 2em
HEMREFRE&T, BOREFRaEM K, 25

A4 0. 50, 100, 200, 400 mg/g M4 Bt HPH K
KAAFE 12 d JFHUEE . T34k, FRATT SRR A i
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PRI R K A3 1) el i 2 e 15 5 5 1 I BORE . e
B RE B HARAE T80 °CokAsh, TR VR % .
1.6 BEEEH &

T 50 S %) DD B2 A5 W05 4y M 28 5 9 B P i v K e
VeI, FHUEACKE R E K W T o X4l B AT FR
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WEE 3K,
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2 HBRE5HH
2.1 BHKSEETWK

f# BT , HH/Bt A1 MH/CK 84 B9 137K 43 4
A 13.31%F0 13.18%, R EZER (P>0.05),
TERESS Y 270 d f#sEC N, X HH/Bt A4 17K 43
B AT BRI A3 A RE K AR e PR A AT, 46
JULE 1, M HH/Bt RE A RS K MG 52K 5025 4k
AT LIE Y, B T 3, oK o i
FEZ WAL, 7E 270 d FOGERCNIY, HH/Bt B KK
4y BRI IY 13.31% FFEZE 12.46%, HH/Bt 4y
FE 5T B K 20 FAERERT Y 10.11% F 2 8.54%.,

IK53 %
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fetsREE 1) /d

E1 fERESEAN HH/Bt BE (#EXMNBER ) Kok

22 BtEAMREMLE

DL 1.8x107%, 1.5x1072, 1.0x1072, 5.0x107° #
1.0x107° pg/mL MR CrylAb frifEil, 4
Envirotogix CrylAb/CrylAc ~F-Hi i 7] & ik oo
KRG, 7E 450 nm KT, FHZ D RE MR {332 B
BKH ODH, ZhlmtriEth & 2 Fis .

3 $=0.233 6x+0.175 1
Al R=0.9923
83 2
2 =
1 -
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CrylAbZE & /(107 pgrmL™)

B2 BtEARMEMZ

23 BHREANESBIEASETK

TE 25 CH&RMET, Pif 270 d (94H) B96E
AN, B CrylAb/CrylAc 2[R RSA fdE K FAg
e Bt S SRR e 3. Kl 4 s,
MEZE R Wor, A O B A3, HH/Bt 5

A REK AR 5E T Bt 8 1 & i PR AR, HH/Bt
A BREK T Bt 8 7 B B A ERTY 5.534 pelg,
TERBRE 90, 180, 270 d J5 /35l = 4.818, 4.551,
4.003 pg/g. HH/Bt FEA MRS Bt EA S EH
fBFCHTAY 1.003 pg/g, TEAL 90, 180, 270 d )5
A lFEZE 0.839, 0.672, 0.328 pg/g. 7E270 d 1Y
it N, HH/Bt RE A I AEFE b Bt 2R 10 B 2R F%
filp ekt i gk, HH/Bt R4 BRS K FIAg %
Bt & FIBEMER 300 R 27.7%H1 67.3%.
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% CrylAb/CrylAc 5 N 43 i RE K FIAg 76 v Bt 2R
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) Bt FEAE SRR A R R, AT

(0d) ¥ CrylAb/CrylAc J& KRG 28 I RS K FIRE 7
H Bt 8 B B 22 S R (P<0.05), i 270
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AR

% Bt HEHOK M X B A M4y iR Py SOD

SZ IR AN S 7R o 78 FIAS VR BE 7 Bt SRR

114



E28E 20201F FoHA

IENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS.

ROEE

KA EMEED AR R4 R 12 d J5, HAKRN SOD i%
PERE % BCE R Bt B RUK R IR B 09 B i
TRE, TEHCE 400 mg/g # Bt JPH/KFEE, SOD
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(R ED BE AT IR RE , LR CAT T TR AR L. #E K
WA Bt EG, ZhAKNR CAT iG T B3
= O GEAE

HIE T I, FEENEEA IR L K I & A Bt
TR , HARN CAT 14k 4 B, Al
RETT LA HORIE BRIR N 2 1 Ho0,, AT ZEFREAN A
POV H AR R, DAL Bt BE 2 1000 .

500
400
2%
g 2 300
EEE
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AR EI X 25 COMEEMT, Kaofa>
13%[1%)%% CrylAb/CrylAc 3 A RG4S (HH/Bt ) #E4T
i) 270 d HORERCITSY, BRI, BEE AR
6] B 3G, HH/Bt R4S BRE K ARG 7E 1 K 316 15
WAL, HH/Bt A MRER ARG ST b Bt 8 1 &
T W —AE#IY, HH/Bt FA BBk Bt
EA SR ES TR, WeESULL R N
ML, ST R RO B g, BRESINE T 2006 4F
3 A% 2008 4 7 AWM, &HREAKS SRR
fb, fEBFREGFNRES, EERE. BB
M6 D7, FEAY 7K o3 3 I 26 A AR B] 9 S8 K T 14
WA o AR SO i PRI RG 4 1 7K 43 AR AR T 58 245
SHTS 458 H—E

/N B A0 ET K 58 A IR 55 — g A F
( Envirotogix ) JF &1 CrylAb/CrylAc ~F-Hi i 7
BEHTH CrylAb KRS Bt HA TR E
HEAT TVPAG, T8tz & A R A il e ) 28
JERPL AR, HE R Bt ARk E N
0.5 ng/g. AL TR YA &2 Envirotogix
TEJ5L CrylAb/CrylAc il izt 1) & B Al _L o DA ek
PLIE A SNSRI 2 . Tu 2T & i 5%
Cry1Ab/Cry1Ac % FIKFEAG I Bt &k b
MAAEEEE 0.01%~0.20%, MNEFRILKFE, 4k
P & %% CrylAb/CrylAc FEPRKAEEAMK 63
(T51-1) Bt HEHSEEIX 20 pg/g™, FKE

2 O3k CrylAb SR TEIEAS 1 5 (GEAR AT K
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fRIENFE B K IAR 10 d 5 PR Bt 2 il e 45
AR 0.3, 0.26 png/g. BRI E Y CrylAc,
Cry2A* . Cry9C* J: X (i /K FF B K 63 ( TAC-2.
T2A-1., T9C-3) WLAFP+H Bt 2 & &5
Jy 8.15. 12.98. 20.10 pg/g. X bk Al <& i)
Bt MR, FEAKRER . WEMILHE . B
7. RIS SR B JEFE KR
Bt & R KF,

AR BR B Ak B A5 0F R, B SR PO i o
CrylAc/SCK A T {f; MS67 Y Bt (& it
HLk 9 N H M ZE R R, Bt EA SR 1.262~
1.593 ng/g, HAETT IR 8 R R, J5
Wi A T2, 5% Bt RS Bt
Mefi e . BB . DGR TUEY o
%5 RABEPIF IS T HAE 25 °C, 13.5%K 505
e A AR A T, TR A A W I BSE AE X A D
AR 25 °C | ToIE R G i A1, BF5E HH/Bt
FEAFXT Bt SR A SR, X CrylAb/
CrylAc ZHAEA 270 d Wi, REK ARG ST H
() Bt 25 1) 3 SR B A AL 5 Ao 2 — Btk

Wit 5 2 L DRV P 4t OB, - BIF5E N Bkt
Bt £ i 1A R 1 AH DGR VLB O AT T RS
5T, TEMISCFE MIUCES: BUEYI, E PR S
FEAEARN N OO, T8 T R AR, #
Bt 5 Z BB RESPs hl AE NS Bl N, HOAmT DL Ao 1 2
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CAT A& M T X BRA . 33k i3d FH B R 73 B 4y A
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REERIBI RS, TIREEL R POD Fl CAT
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RN, T R0 BR TR HaO0 PSS | 3
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T, 8B = A O G 2R PR R L T R
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i 32 1, A CR APl ) A DG 45 X 45 38 A o it —
LR, HHN, BATTE R R 3 R KKK Y
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