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Distribution and degradation of chlorantraniliprole and chlorpyrifos in rice

YANG Huan, MA You-ning, QIN Mei-ling, CHAI Shuang-shuang, HE Qiao, ZHANG Han-tong, CHEN Ming—xue”

(Rice Product Quality Inspection and Supervision Center, Ministry of Agriculture, Laboratory of Quality and Safety Risk Assessment for Rice,
Ministry of Agriculture, China National Rice Research Institute, Hangzhou 310006, China )

Abstract:In order to provide scientific basis for scientific and rational use of the two pesticides and the rice risk assessment in the later
period, the dynamic digestion and distribution of chlorantraniliprole and chlorpyrifos and metabolite (3,5,6=TCP) in different organs of
the rice by LC-MS were systematically studied. The residues of pesticides and metabolite in rice organs were determined periodically after
application treatments at heading date. The results showed that the residues of two pesticides and metabolite in Yongyou were higher than that
of Zhongzheyou, the distribution of two pesticides and metabolite in rice organs were leaf> grain> stem> root, and the residual amount in roots
increased firstly and then decreased, while gradually reduced in the stem, leaf and grain prolonged with the time. The degradation rate of
chlorpyrifos in rice organs was faster than that of chlorantraniliprole, with the rate more than 99% after 14 d application. The rice hull and
bran were carrying about 90% two pesticides and metabolite residues, high doses of pesticides made the two pesticides and metabolite
significantly increased in parts of the grain, but had no effect on the distribution characteristics of the two pesticides in the grain. Therefore,
planting Zhongzheyou rice varieties with reducing application dose could achieve control effect and reduce rice consumption risk as well.

Keywords: rice; pesticide; residue; distribution; LC-MS
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Table I lon information of analytes acquired by mass spectrometry

SN BB (mlz) FET-(mlz) REERER/V BB RV
FAEm 349.8 96.9% 30 68
197.7 23 68
3,5,6-TCP 196.0 196.0% 3 70
SHZERE: 4840 452.8% 17 73
285.7 19 73
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SETERGI , R F B F miz 196 Bl J AR S o
PEXGE R BT, 5 Gao P45 A — 8. AMR
3 320 75 BN [A] 1A Ik S0 R X 43 B ) WA T R 2R 0 1) 5%
W)X L SN AR A5 g A R T AL, S5 R B 4 2l A
20 %k F -5 mmol - L™ FH R4 (1% 0.1% H R ) I T
PRI 3 Pl ik AP e T At oy 5 B SR 3 fe o
2.2 FHiRWHE
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BRI R 22 T A 24 1) d i 5% R B (MRL) {HL
FEZS IR S N 3 AP IR HE R, 558071k
PIUERR BE RO  E, S5 RN 2 o, 5Lk 1
0.1~1000 g+ L™ JEFE A, 3 Flfb A4 1 e i Fn o e 5
T AR 5 RAF I ZRMEOC R et o REGU FITE
0.998 6~0.999 0, Jy ik At BRYE R A 0.15~1.5 pg-
kg™ E R FRVE Y 0.5~5.0 pg-kg™'o 3 ML EWITER
IR SL T 38 [DSCRSE [ R 74.4 9%~104.2% , A
S bR 22 (RSD ) Bl K 0.7%~12.3% , 18114 38 K
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3 d JE PRI AR 25 7E FR T O RN i DR AR 343k AR, (0
A D AR R G e 2 Y T e A 7 A 9 114) 5 2 (0.042 mg -
kg™ Fl1 0.177 mg-kg™ )& T H b LR b G A o Y ki
FIEEFE(0.019 mg-kg™ 1 0.053 mg-kg™ )., Pifhfsy
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PIAS S FIFERL T AR IR RO T ORI e, (H 53
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2.4 3,5,6-TCP FEKFEREI | E MBS MR
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Table 2 Limits of detection(LODs ), limits of quantification( LOQs ) , recoveries and the relative standard deviations(RSD)

of the three analytes(n=6)

S %éffmkﬂ_?/ *F{ %4 lPr# H*{ *ﬁtﬂﬁﬁ_/ E?jiﬁﬁ_/
pecke! WA/ % BRAEMIE/% ENCR% FRMERIE/% [EER% FRlER2E/% % FRfEm2e/%  peke! pgrke
AL 1.0 81.5 12.3 84.0 53 80.4 6.5 75.5 0.7 0.3 1.0
10.0 94.7 4.9 95.9 2.6 96.1 24 90.4 9.7
100.0 98.4 43 97.7 43 101.5 22 96.1 2.7
3,5,6-TCP 5.0 79.8 5.1 88.8 7.3 75.0 6.5 745 0.7 15 5.0
25.0 92.1 10.9 104.2 46 93.0 8.0 87.6 0.8
125.0 97.1 43 96.0 1.4 100.6 1.7 98.8 2.5
SHCREE 05 84.8 6.6 74.4 42 87.3 6.4 77.7 75 0.15 0.5
25 79.6 2.0 81.2 3.9 783 55 815 32
125 932 2.3 103.6 0.8 94.6 22 95.6 3.3
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Figure 1 The dynamic changes of two pesticides and metabolite in different organs of Zhongzheyou
200 900 -
600
150} ;
2 5 300
= 100} m:;f ]
I
8 o 40
=) r £
= 50 20
0 : 0
0 1 3 5 7 14 21 28 i/
i s ]/
IR/ 4000 , !
ki
. -, 2000
¥ 2
2 = o
é@ = 100
® ®
50F
o= . . . . . . |
0 1 3 5 7 14 21 28

0 1 3 5 7 14 21 28 i i/

B SRR ki - AL —A-3,5,6-TCP
2 MMRARREMEBRABERENSE5TMH

Figure 2 The dynamic changes of two pesticides and metabolite in different organs of Yongyou
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Table 3 The initial and final residues of two pesticides and metabolite in different ogans of rice varieties(mg-kg™)

= IR 5% B i IS E2 Y ditha

IKAG SR wE p—— S - p—— Eo—— -
TR H FEALL 3,5,6-TCP TR H BEALIR 3,5,6-TCP

R it} 0.002a 0.005a 0.000a 0.005ab 0.000a 0.002a
2% 0.014b 0.184b 0.000a 0.003a 0.001a 0.008a
s 0.419¢ 2.867e 0.034¢ 0.020c 0.003ab 0.029h
b A 0.122d 1.519d 0.026bc 0.032¢ 0.064¢ 0.059d
ik i 0.006a 0.010a 0.000a 0.006b 0.000a 0.003a
% 0.041b 0.655h 0.001a 0.007b 0.007d 0.009a
s 0.428e 3.316e 0.054d 0.035¢ 0.006bc 0.072e
Vag A 0.180c 2.340¢ 0.016h 0.023d 0.065¢ 0.044c¢

TE : RGN [R5 B /R AL FTE] 22 573 .35 (P<0.05) . Tl
R 4 FREIKFESMIFRLE I P E ARG R ERE B BRI EE (mg kg')

Table 4 The residues of two pesticides and metabolite in different parts of rice varieties at different sampling time(mg-kg™)

T A 3,5,6-TCP SRR
d i i HiK R i Bk i B HK

kiR 21 0.494a 0.193a 0.053a 0.104a 0.910a 0.182a 0.112a 0.025a ND

28 0.353b 0.694b 0.026b 0.081b 0.838b 0.063b 0.085b 0.023a ND

35 0.177¢ 0.414c 0.015b 0.056¢ 0.748¢ 0.092b 0.094b 0.010b ND

42 0.117d 0.259d 0.012b 0.058¢ 0.654d 0.076b 0.055¢ 0.012b ND
A 21 0.415a 0.275a 0.010a 0.091a 1.497a 0.172a 0.163a 0.077a 0.045a
28 0.207b 0.710b 0.022a 0.033b 1.072b 0.103b 0.078b 0.016b 0.004b

35 0.187b 0.721b 0.019a 0.024b 0.551c 0.085b 0.093b 0.068c ND

42 0.172b 0.475¢ 0.011a 0.040b 0.207d 0.023¢ 0.082b 0.016d ND
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Figure 3 The effects of different dosage treatments on the distribution of two pesticides and metabolite in different parts of rice varieties
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