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Residue Behavior and Dietary Risk Assessment of Pymetrozine and Chlorpyrifos in Rice Field
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Abstract: In order to clarify the residual properties and safety of pymetrozine and chlorpyrifos in rice, an analytical
method was established for the determination of pymetrozine and chlorpyrifos residues in brown rice, rice husk, rice plant,
paddy soil and paddy water. The residue and dissipation dynamics of pymetrozine and chlorpyrifos in the rice paddy were
investigated by field experiments. The results showed that the calibration curve with good linearity was obtained in the
concentration range of 0.01 to 20 mg/L and all the correlation coefficient of calibration curves were over 0.99. The average
recovery of pymetrozine and chlorpyrifos in brown rice, rice husk, rice plant, paddy soil and paddy water were 74%-92%

and 85%-98% with relative standard deviations (RSDs) of 0.5%-3.2% and 0.5%-4.1%, respectively. The limit of quantitation
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(LOQ) of pymetrozine and chlorpyrifos in related matrix were 0.002-0.08 mg/kg and 0.001-0.2 mg/kg. The dissipation
dynamics of pymetrozine and chlorpyrifos were fitted to the first—order kinetics equation, and the half-lives of pymetrozine
in the rice plant and paddy water were 1.8-9.1 d and 0.76-17.7 d. The half-lives of chlorpyrifos in the rice plant and paddy
water were 1.2-3.4 d and 1.7-7.0 d. The 30% suspension concentrate (SC) of pymetrozine + chlorpyrifos applied for 3-4 times
with an interval of 7 d at effective doses of 180 g/hm? and 270 g/hm? and collection interval was 14, 21, 28 d. The final
residues of pymetrozine and chlorpyrifos in the brown rice were lower than 0.10 mg/kg and 0.15 mg/kg, respectively. The
results of the risk assessment of dietary intake revealed that the national estimated daily intake (NEDI) of pymetrozine was
1.595 mg, with a risk quotient (RQ) of 84.4%, and NEDI of chlorpyrifos was 0.602 mg, with a RQ of 95.6%. Thus, the
effective dosage of 180 g/hm’ for pymetrozine + chlorpyrifos 30% SC was recommended on rice with the preharvest
interval at 14 d, and maximum application of three times with a 7 d interval among the sprays.

Key words: pymetrozine; chlorpyrifos; rice; residues; dissipation; dietary risk assessment
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RO%=NEDI 100 ) y=381 374.679 8 x5 163.423 2 R>=1.000
ADI y=15 962 252.286 6 x+295 843.986 4
STMR; R=0.999 6 LOD
mg/kg F; 02ng 0.01 ng. 1
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ADI mg/(kg bw). 74%~92% 0.5%~
RO<100% o RO 3.2% . . N
RO >100% 85%~98% 0.5%~
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11d 7d
30% . 270 g/hm? B4
1 3 44~58d 090~1.4d
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RO 1 o 0.15 mg/kg
MRL 0.2 0.5 mgkg P,
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