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BIEPUHRABRE T, AWK LIEAE SR R IR, KA A LR IRIF ORI, 2 338 B AT AR 410, HPLC %4
SHTME . 2R E I AGE K LIE AR S50 AR P R ROR P BRI AR 0. 005~1. 0 mg/kg B, F 34 =i &
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Residue and degradation of chlorantraniliprole in rice and the environment

Duan Jinsheng', Wang Mei', Dong Xu', Sun Mingna', Xiao Qingging',
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Key Laboratory of Agro-Product Safety Risk Evaluation (Hefei), Ministry of Agriculture, Anhui
Create Pesticide and Environment Evaluation Technology Co., Ltd., Hefei 230031, China; 2. Institute of
Plant Protection, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract The residue dynamics of chlorantraniliprole in paddy water, soil and rice plant was studied, and its final
residue in paddy and soil was determined by using field test. The residues of paddy water and soil samples were ex-
tracted with acetone, and rice samples were cleaned up by glass chromatographic column after the extraction with
acetonitrile, and determined by HPLC-UV. The results showed that, while the spiked concentration of chloran-
traniliprole in paddy water, soil, rice plant, rice shell and brown rice ranged from 0. 005 mg/kg to 1.0 mg/kg. the av-
erage recovery was 85.06% —95.83% with the variation coefficient of 2.08% —5.77%. The minimum detectable mass
fraction in paddy water, soil, rice plant, rice shell and brown rice samples were 0.005, 0.01, 0.02, 0. 02, 0.01 mg/kg,
respectively. Degradation of chlorantraniliprole in paddy water, soil and rice plant conformed to chemical kinetic
equation. The half-life was 3.1—5.0 days in paddy water, 6.6—9.0 days in soil and 8.0—9.9 days in plant.
Chlorantraniliprole was sprayed twice or three times at a 14 days interval with the application dose of 33. 86 g/hm?
and 50. 80 g/hm’, the final maximum residue of chlorantraniliprole after 21 days were 0. 217 mg/kg in soil,
0.879 mg/kg in rice plant, 0.389 mg/kg in rice shell and 0. 018 mg/kg in brown rice, respectively. The residue in
brown rice could be lower than the MRL (maximum residue limit)in China, CAC and EU.

Key words chlorantraniliprole; residue; rice; rice field
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IR B (chlorantraniliprole) J& H 28 [FE
FRON T A8 5 — A~ HAG R TR AT I P 4 P g fre 286
AR T TSR R, %2 B R I BN F
AR AT R B Ak 2R 8 R R R VR AL, RE R AR
WG Rt )e T GULPD 3244 o J32 8 T 4 e 1A 45 22
gt g, S EUR AR E T A R A AR EE T
IR AR A, SRR B =22 )0 1 T Bhih
KAEH W RAESE Z M EY) bR B L,
b3 b REIEATAH BB IR

EREIRPIF S U R 3y
¥ HPLCH™ il HPLC-MS*7 5 4 56 48 th 4
T Jrie 7 7K s R0 R FH 2 B v i 5% B sh S eF s b
ARG T T AN R K A o SR U G A 1 ke BR
R 7 » AR R W Be A 32 JBOR) #E A7 A€ HL
o RICTRUAE €8 ARG L 25 SR R RIS . FAEAE
FER I » G I P T Joe A A ] 288 B - 398 o i) I o )i
T BRI Ak A o LS R P T P 7 - 3 ) i I
B A e AR 4, T B S R A e,
45 R WA €2 35— BK B i H W 55 1E 25 - 4 i o0
BT T R oK v G RO e sk R 1 T R SR
98 T SR R Jie BURE R A K R sk B ATy L JF
NHABE RS S F AR AR TR
A gt e 2 3 7R A 7K RS AR EE A 5 v 5 P O i R
RN 5% B o s B TE R PP SRR Y I e 7 /K A
A AR A IR B RN AR 7 e A PR AR R A
WA

1 #MREFZE

L1 #ik#AFR54ER

Agilent 1200 %Y &5 250 AR (015X (55 B 2 HE e
BHEE A FED S BLEL MG 25 5 Agilent HC-C18 (A3 4
(250 mm X 4. 6 mm,5 pm); KQ-50B M/ i 1E UE 4%
(RIS A BR A DD s RE-52CS e fs ik 46 7%
Kaw (B2 AR ) 3 SX2 - 2. 5-10 B &
L g R S AT BR S 7DD s FA2104S HLF K OF-
(BT RAAERT) sN-EVAP24 AR (3EE Orga-
nomation Y #8/A ) 5 Y-4 /K G E IR 7 2% (L0 4
R4 E MR B A RS ) ) 5 IKA/MS-3 8 3R & 4%
MR LR B AR RA D,

SRR B e b o S CABRE 97, 9%0) s LI (faii
ali) s TR N« SR S TR — 58 W BE A T ik (60 ~
90 C) HRERR SN TCKBRIREN (1 R A Hr4l)

1.2 HEKEET

IR AR 25 Ry 4. 396 G A Y e B )L
JEIE IR O ED $98 A BRA "4 46 S 1B 9 o 7k
R CZ00 e R 1257 7 PE o SR il 15 il
A A 2847) s i8R T 2010 41 2011 ARAEL
B RN PG AT, = IR R T 4 S Ry )
b F AL BB NX 20 m*, EE
3 U s /N DX 2 BE R B PRI 3 5 HE A S /N X 22 J) 5 PR
PAT I REES OR R e 245 07 3O K TF B 3 A
Mm%
1.2.1 HEFHARR

TR B2 . A EH KA L3 e 253 i s
IR EEF 4. 370 S HUAR H BB 7757 135. 45 g/hny’
1 YR AFAR 1) A s A5 6 it FH 4. 3 V0 S U Y i
JHie A #4150, 80 g/hm? 1 ¥, 43 5l T i 2 )52 h.6 h,
1d.3d.5d.7d.14 d.21 d.30 d 7E/NX P BEHLEER
10 25 UL E B/ N AT UK FERIME OKRE XD 1 kg A2
A BURE HKAE SR RE R 28 Ak KO 1 L A4 i
HETLK R ZS K X, 0~10 em ) 2 kg 2245, [7l
IS % HEARE
1.2.2 HARYRB

FARREAE R BIR A 2 S5 it 4. 3004
HOE Y o e 2 77 77) (751 = 50. 80 g/hm” , I 771
33.86 g/hm*)2 YA 3 Y, ARk aIfE 14 d. 7=
X RR X, BRAL PR XK 3 A4~ 20 m® LA /NX, #4540 H
XA T, FRJa—IREZj s 14. 21 d 251k
WOKFERERE 1 kg HIRRIREAFEM 4 2 ke, [RIRAE
25 %) BERE
1.3 REH*E
1.3.1

T KRR i B E MR AT B /KRR 50 mL T3
W= A 50 mL P EAPR$E 2 min, A 15 g
NaCl 5% 2 min, SR J5 ] 50 mL X 2 Z R Z 5K B,
B IEEAHF LR LB AH » S T0K R R N T ) »
JEREZE R (S A5 O WF BT AR TG,
CIEES FFI

IR PRI 20, 0 g RHECLLTE I FE
I 60 mL NEAE A PR P 2 30 min, i 3§, 75
FH 60 mL PR3 E 30 min, 285 A 10 mL X 2
IR PRI B s, T 28 A fr (<< 45 O) hif 4 & i
2 mL, fFHE R

FEAARAE it BRI 10. 0 g BYRRAFARAE o i 20 mL
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B A= 2 . SRR AR P I T KR SR PRI v 1 5 B 2 25 « 95 -

ZRI7KRN 80 mL ZJFRIT A I35 42 HL 30 min, i
U, 70 80 mL Z BRI HEEL 30 min, 5 # ] 10 mL
X2 CHEWeB, T ZE R (S ASO WA R
40 mL, 0 60 mL 5% NaCl, A 20 mL £ Ji Bk 2= 4,
SRIG NN 50 mL ZHE » $&FE 1 min, i1 15 g [E{& NaCl,
4% 2 min, §E 52 WUEE CIEM KA A 50 mL
X2 LR TR, A I CIEMM R L BEH . 200
IKGRIREN TG » FIERe 28 K (<< 45 OG22
2 mL, fEE 2 Hr k.

BEK AR FEAE S« PRI 20. 0 g K308 B KA
Ji0 10 mL 2 mol/L HCl 1 20 mL £ 7K¥E 20 min,
N 80 mL LWL - PRz d2 i 1 h, g, sk
FH 20 mLX2 Mk, B IR T3 W < n 5. 0 g
NaCl, #&4% 3 min, #8502 . 572 5 T 2K A, LA
ZICKBRBREA TR G e 78 R e (<< A5 COH ik
4220 2 mL, FEAE 2.
1.3.2 %1k

TEEMTHEPARIE 5.0 g iR IR 130°C
ARFR 4 b Jin 5 Y6 K ISE ) S AE RN 2 em TC K 6 R
B, 45 20 mL ik / SRR (1/1, V/V) TR i
BIRESL B R 24 L 100 mL £ Ji gk /PR R (1/
L, V/VOUKuE R IR UR IR . T ee 25 A s (<< 45°C)
ks 2T, BT SIS E A 2 mL, f#
1.3.3 (L4 h

FEVBOBAH 41% 4 : Agilent HPLC 1200, it 7 4841
R8s a3 . Agilent HC-C18 (4. 6 mmX 250 mm,
5 pm) s FEFRRE - 35 C s Tl : LN /7K (V/V=50/
50) 9L : 0. 8 mL/min; K% 4K : 220 nm; PEAE AR
10 pls 78 BN EGERAE ST o SRR Bt i 1Y
FREZ A A 12, 7 min,

2 GHRE5HMW

2.1 FEMEWE BT EMRRENRKE
Ay Z R 0. 25,0, 5.1, 0,2, 0,4, 0.8. 0 mg/L
F1%) S SR 2R P B B s MV VA e 3R 8335 R 46 A
S o HR A UG TR AR 5 R 7 ) 20 A 22 1 B o il 2L A5
S\ R y=47. 4742 —0. 008 3,7=0. 999 7,
TR BEREAE 0. 25~8. 0 mg/L ¥ J& i Fil N
W BE ST AR S O R MM O R R MR
FE R A ZEK . 7E 0. 005~1. 0 mg/kg YA Ik B2
T A K 58 KRR AR AR A 78RR K SRR
PRz A - T N R1AR O 85. 06 %6~95. 83 %6, 48 7 &

BOH 2. 08%0~5. 770 (F D, AR B/ H =R
5X10™ " g, A IRAGHINA FE 43 AR FH 7K 0. 005 mg/ kg
1 0. 01 mg/kg JKFEHERE 0. 02 mg/ kg A5¢ 0. 02 mg/ kg,
BEK 0. 01 mg/kg,

R 1 SHFABRIERBK., LB KEERK,
AR FRERK AR E W 2
Table 1 Recoveries of chlorantraniliprole in paddy water,

soil, rice plant, rice shell and brown rice

W/ PHEGER/ G ERRE %
FL R & .
Matrix mg * kg ' Average C?elff1c1ent of
Concentration recovery variation (n=5)
Tk 1 91. 52 2.53
Paddy water 0.5 88. 10 2.08
0. 005 92. 44 3.78
+ 4 1 91. 63 2. 54
Soil 0.5 88. 40 4. 44
0. 01 93. 25 4. 21
KRR 10 90. 61 3. 38
Rice plant 0.5 95. 83 5.22
0. 02 85.72 4. 81
n% 1 85. 14 4. 74
Rice shell 0.5 94. 45 3.23
0. 02 85. 06 4. 65
HE K 1 92. 97 2.27
Brown rice 0.5 89. 38 4. 95
0.01 85.12 5. 77

2.2 SHFEHBRERHRSEMKBEKRDRE

RS

S H 2R PG e 7 20 50 TR AR T P ) e
K SRR R A A T %) 3 R A DG R ECR
WA 2, DU Hu R Bk i B R A 6] it 2Y e X
FERTRIFE &L, I 1 0] DL S HUR G 1) 78
il FE T FH K RIARL R F Bt 25 Bof () 1) JE G L8 Y i
Wi B 7RI AT AR ARG )5 2 h 52 3 d
(] A — AR W A L R B85 1~3 Rk E ok
{EL s 225 UDZR BV . 5 R O R B e ZE e FEK TP iy
JR IR TTAREA 0. 201~0. 400 mg/ke. iz 7 d J5 . 5%
B R I838 750 LA s i 2h 14 d 5. TH R R GR
0% LA b2 BN 3. 1~5.0 d, 48 H 2K I ke 7
i e R LR DBl 0. 101~0. 249 mg/kg,
MiZhifa 21 d, 3R B E RN 80 %0 A2 4T s i Zh i 30 d,
THMRERAN 90 %0 47, I N 6. 6~9. 0 d, K
FA Tk Jie 8 7K e A v b R R LR DT AR O 0. 976 ~
2.836 mg/kg, MiZiG 21 d.5% %% Rk 80% LA
FsitEZh)a 30 ds IR 90 % i Ay, W R 8. 0
~9.9d,
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Table 2 Degradation equations of chlorantraniliprole in paddy water, soil and rice plant
&9 EA i THfRshAS I e HHIE R AL 3 /d
Matrix Year Place Degradation equations Correlation coefficient Half-life
PR y=0.199 7 ¢ 0-1377 0.909 2 5.0
2010 WiFE y=0.168 9 ¢ 1698« 0.991 9 4.1
Fef FH K S y=0.203 2 e 0-1519= 0.982 6 4.6
Paddy water L8 y=0.151 5 ¢ 0-1617= 0. 944 5 4.3
2011 WirE y=0.247 9 e 022274 0.929 9 3.1
S y=0.153 3 e 018422 0.938 9 3.8
L y=0.284 3 ¢ 0-0830« 0.992 0 8.3
2010 WiEE y=0.2005 e 00785 0.982 4 8.8
-4 i y=0.092 1 ¢ 095« 0.961 3 7.3
Soil B3 y—0. 135/5/ e 0:0766= 0.928 2 9.0
2011 W y=0.153 6 ¢ 0-091 2= 0.974 7 7.6
il y=0.097 4 e 010462 0. 946 4 6.6
LY y=0.799 9 ¢ 0703« 0.962 3 9.9
2010 W y=2.170 2 ¢ 0075 2= 0. 988 4 9.2
TR FE AR i) y=2.267 0 e 0-0778x 0.978 1 8.9
Rice plant LY y=1.0051 e 0-08¢ 1 0.921 8 8.2
2011 i) y=1.096 5 e 0-0775= 0.9359 8.9
Jy y=1.400 3 ¢ 00865 0.952 4 8.0
=N E = 7 iy B N fam £
L= ST A i 2 5 SRR PR T e A g v %) B B T AR AT
w s 03 Anhui (2010 . .
e Rk e e G011 BRI . e+ AR 5 RS 0
g 8o Paddy water —a— @ Hunan (2010) B = —h 2 . 1R PN
B, e Wi Hunan (2011) FRAFRZ I 1 S HOOR H G A S P R T AT O
£20 T Cuangx QO10) [l 2578 15 R ) 05 0 B 4 AR LK
B2 01 —e— P Guangxi (2011) -
w& e WUMRTE A DS PO A AT R A 2
/4 SEUGTTRE Y, Fh Ot T DL SN A A L
- soar e A 010 I P 0 24 5 U 5 6 440 T AT
< Eoast 3 —=— %4l Anhui (2011) 2 SVEFEAE R 5 B 2010 4FE A 2011 4F 1Y 42 B0
%D 5 0.20- Soil —a— {§/@ Hunan (2010) ) P
N 2 o151 1}?@%2““3“(-2?2131)0) XL 2010 4F (3 FE A1) PG Hh DX 41 A1, S5 R
o uangxi N NN 4 S N e >, e
%ggéo —e— P Guangxi (2011) JHEAEREL R T A% B BRI AR AT R 35 2 ORI S O I
LR B a——— L= T L N [ CENGI - SHIE s S NT E S St
it /d TKRE AR o 4 24 1 W B B2 L 6 L T 5 v 5% B
% 030 :igﬁ@ggm ARZG I P il 25, MR 5 R W R AT O R £
. U1
wE o2 KA —a— 7% Hunan (2010) JEHA
E g 0.2 Rice plant —— 3374 Hunan (2011)
gsors T 1% Guangnt (2010) 2.3 SHEFBMBREREETRBANES PR
R -_‘3 8(1)5 —e— P Guangxi (2011) Qﬁlﬁ %;%
ﬁ 5 U =
® " 0 s MAFE 6 T LA H . 0 2 R R 1 9 9 5
Time 249 JE S TR X S 24 9 1 5% R L s
E 1 S R E RS ok S E iR ZHR B B 5 25 YOO B OE A O BB 25 IR B £
TSR R RS B BH B R R . 4. 3 0 G U P R e R T 7R A UL

Fig. 1 Residual dynamics of chlorantraniliprole in

paddy water, soil and rice plant
t KRB R (3R 3~5) ], Gt Y I Jie 76 A
FH 7K HR AN [ 3 DX R B B T A AT O 22 S %, T Y
b DX AT RE T R K A 5T DR 3k o AF 1 T A AT S 22

4% 50. 80 g/hm* Fl 33. 86 g/hm? 43 B2 2 Y
3K S U B b e A - 4 b 1) B 25k B B A ND~
0. 255 mg/kg Z [a], H: A A% 50 & 4b 21 5% BA o o
0. 157 mg/kg. =7 AL BEER B &t e 0. 255 mg/kg.
SEH AR A P e A 7K R A PR v 1) e 4 5 B i AE ND~
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B A= 2 . SRR AR P I T KR SR PRI v 1 5 B 2 25

097.

1. 281 mg/ kg, HH IR R B ey 0. 997 mg/ kg,
e A AL TR B e 1. 281 mg/kg, SRR
AR 7 ) B 5% B f /E ND~0. 452 mg/kg, H:
HP I B Ah PR AR BE i dc i 0. 412 mg/ kg, i ) & Ab

PRAR BA by 0. 452 mg/kg. S8 HUR F B e 7 oK
) B 5% B FE7E ND~0. 088 mg/ kg, H IR &=
AbFHER BA it f s 0. 037 mg/keg. o 77 AL FLAK B
% 0. 088 mg/kg,

®3 SHERBREBBAKPEBRNSERE REY

Table 3 t-test for dissipation of chlorantraniliprole in paddy water

t— K5 t-test 228 Anhui(2011)

#F§ Hunan(2010)

WIFE Hunan(2011)  J P8 Guangxi(2010) J P Guangxi(2011)

4 Anhui(2010) 0. 144 0.129
2% Anhui(2011) 0. 905
R Hunan(2010)
g Hunan(2011)
J 78 Guangxi(2010)

0. 817 0. 332 0. 088
0. 042" 0.044* 0. 259
0. 097 0. 025* 0. 058
0. 321 0.049*
0.010*

D~ ARURAE 0. 05 P2 57 B35~ AURAE 0. 01 KPR B . TR,

* . Significant difference at 0. 05 level; ** ; Extremely significant difference at 0. 01 level. The same below.

R4 SHEXPBRBEEIEFEBNSERE (RE

Table 4 t-test for dissipation of chlorantraniliprole in soil

K5 t-test % Anhui(2011)

W Hunan(2010)

WM Hunan(2011)  J P Guangxi(2010) 7 P§ Guangxi(2011)

24 Anhui(2010)
2% Anhui(2011)
W Hunan(2010)
W Hunan(2011)
J P4 Guangxi(2010)

0. 003 * 0.039*

0. 046"

0. 001 * 0. 005 ** 0.005*
0. 161 0.025* 0.027*
0.017* 0. 008 ** 0. 007 *
0. 102 0. 136
0. 737

RS SHXPBREERTHEBHSERYE QK

Table 5 t-test for dissipation of chlorantraniliprole in rice plant

K5 t-test % Anhui(2011)

¥ Hunan(2010)

WIF Hunan(2011)  J7P§ Guangxi(2010) J P4 Guangxi(2011)

7% Anhui(2010) 0.102 0. 001 *
7% Anhui(2011) 0. 000 **

H Hunan(2010)
g Hunan(2011)
J 7 Guangxi(2010)

0.035* 0. 002 * 0.018*
0. 002** 0. 001 * 0. 003 **
0. 000 0. 281 0. 000 **
0. 001 * 0. 008 **

0. 000 **

[N S HR 2R Y T B A B K v 7 o Kk P PR
R 0.5 mg/kg, B ML 51 25 (CAC) FHRR B &
FERRA H R R AR B B 0. 02 mg/ kg H ASKLAETE
R H A 0. 05 mg/kg, LAFEPR b A5 AR 5R 53 bR fEAE
S, MR TR LS R R . 4. 3% A I Bk e 7
FILAA 043 33. 86 g/hm? il 50. 80 g/hm” jifi 24 2
L3 UK RS IRI R Sy 14 d, s oK v 2 o 28 PR i 1
BRE f g R Ol 0. 088 mg/kg. 5 T 0. 02 mg/kgs KUK
(BRI A 21 d Rk rb G e AR Y A 1Y) 5k B i o
0.018 mg/kg. il T 0. 02 mg/kg, PRIk, B 4. 3% 5
TR P T B Ak V2 R R KRG Dt 24 70 s A R i
50. 80 g/hm’ ,Jitizhj 2~3 K, LMY 21 d,

3 it

AR Sl U P P 14 5 B 0 O ik KR

- BEFNF FH K b 5% B Bh A DL A E K AR R
BRI T ARSE AR A PE A S R Y T e fe
GAPERFERE . 4. 326 5 HUR Y Ik e B VR R FE L
TR FR PG = 1 Ak B e R Y S e R PR R e A
FERR IR FH 7K v (0 5 B i Bt ) ) %) 4 8 48 A [
%, W53 8. 0~9.9 d A1 3.1~5.0 d, £+
bR R B LI T RS S 1
~3 dERFH 2 ) % R B oK HeE R 6. 6
~9.0 d,J& T 5 Ay,

B2 hk s L R L 4. 300 SR I R B F
FILMIGH & 33. 86 g/hm’ Fl 7 & 50. 80 g/hm” JifiZh
2 YCFN 3 W SRS AT R IAA 21 d Aok e s oR Y gt e
HYERFE EIIET 0. 02 mg/ kg, S5 45 [E FREhrifi, 1
WAL 3065 R F e Bl AIAE KA LA » it 24559 o
AL 50. 80 g/ht’ S JifiZh 2~3 I LAY 21 d,
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Table 6 Final residues of chlorantraniliprole in soil, rice plant,rice shell and brown rice
Hizh ; S BA i /mg - kg !
T f’k‘@g FHE Soll FEAF Rice plant
Place g+ hm ? Times 2010 4E 2011 4¢ 2010 4¢ 2011 4¢
Dosage 14 d 21d 14 d 21d 14 d 21d 14 d 21d
33. 86 2 ND ND ND ND 0. 313 ND 0. 084 0. 031
Bl 3 ND ND ND ND 0. 334 ND 0. 194 0.077
Anhui 50. 80 2 ND ND ND ND 0. 776 ND 0. 205 0. 080
3 ND ND 0. 079 ND 0. 899 ND 0. 270 0. 208
33. 86 2 ND ND ND ND 0. 207 0. 075 0.172 0. 077
iR 3 ND ND ND ND 0. 210 0. 059 0. 155 0.078
Hunan = 4 2 ND ND ND ND 0. 236 0.133 0.157 0. 069
3 ND ND 0. 035 0. 0224 0. 407 0. 223 0. 232 0. 102
33. 86 2 0. 107 ND 0. 057 ND 0.575 0. 484 0. 185 0. 058
P 3 0. 157 0.138 0. 057 ND 0. 997 0. 757 0. 197 0.073
Guangxi - 2 0. 248 ND 0. 058 ND 0. 963 0. 739 0. 262 0.119
3 0. 255 0. 217 0. 085 0. 0217 1. 281 0. 879 0. 399 0. 399
L B /mg - kg |
b 5 FH/ (K;Ef( 75t Rice shell #iEk Brown rice
Place g+ hm ? Times 2010 4 2011 4 2010 4 2011 &
Dosage 14d 21 d 14 d 21d 14 d 21d 14 d 21d
33. 86 2 0. 170 0. 109 0. 238 0. 093 ND ND ND ND
TR 3 0.187 0.113 0. 261 0.124 ND ND ND ND
Anhui 20, 0 2 0. 221 0.119 0. 266 0. 148 ND ND 0. 043 ND
3 0. 380 0. 156 0. 276 0. 194 ND ND 0. 067 ND
33. 86 2 0. 106 0. 070 0. 098 0. 053 ND ND ND ND
iz 3 0. 140 0.071 0. 146 0. 064 0.011 ND 0. 037 ND
Hunan 50. 80 2 0.152 0.091 0.137 0. 068 0. 076 ND 0. 059 ND
3 0. 305 0.124 0. 321 0. 105 0. 088 0.018 0. 088 ND
33. 86 2 0. 405 0. 277 0. 104 0. 027 ND ND ND ND
] 3 0.412 0. 366 0. 182 0. 066 ND ND ND ND
Guangxi =0 0 2 0. 447 0. 346 0. 247 0.105 ND ND ND ND
3 0. 452 0. 389 0. 252 0. 109 ND ND ND ND
alexandrinum 1..) using high performance liquid chromatography
%%irﬁk [J]. Chemosphere,2014, 112:100 - 104.
C17 B oLy B KA 25, 780 40 1 A4 Y K At [7] Singh B,Kar A,Mandal K,et al. Development and validation of
WBFEIERLT. %2.2007,46(3) 1148 - 153, QuEChERS method for estimation of chlorantraniliprole resi-
(o] B RGNS ERE . A U ot 2 I B R LT due in vegetables [ J]. Journal of Food Science, 2012, 77(12):
IF & HERELT]. BG4 .2008.7(5) 8~ 11. 208 21, N ‘
[3] US Enviromental Protection Agency. Chlorantraniliprole: Time- (8] AP, ICHEWT, 5 fREL. S5, A CL BRI K e
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