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Degradation dynamics and residues analysis of spirodiclofen in apple and soil
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ABSTRACT: Objective To formulate the scientific basis for the reasonable dosage and the pre-harvest interval
(PHI) on controlling apple red mite with spraying application based on the investigation of the degradation
dynamics of spirodiclofen in apple and soil. Methods The residual trials of spirodiclofen in apple were carried
out in Beijing, Anhui and Shandong Province. The samples were extracted with acetonitrile, purified by florisil
solid-phase extraction (SPE) column and determined by gas chromatography equipped with electron capture
detector (GC-ECD). The external standard method was used for quantitation. Results The average recoveries
spiked at the levels of 0.01~2 mg/kg were 91.6%~104.6% in apple and soil with the relative standard deviations
(RSD) of 1.4%~4.2%. The limit of quantification of this method was 0.01 mg/kg. The degradation dynamic

equations of spirodiclofenin apple and soil were fitted the first order reaction dynamic equations, and the

HE£WmA: (31501667)
Fund: Supported by the National Natural Science Foundation of China (31501667)
*BiES: , , , E-mail: yuanlongfei@ioz.ac.cn

*Corresponding author: YUAN Long-Fei, Ph.D, Assistant Professor, State Key Laboratory of Integrated Management of Pest Insects and Rodents,
Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China. E-mail: yuanlongfei@ioz.ac.cn



3450

degradation half-lives of spirodiclofen were 11~19 d in apple and 1.4~4.1 d in soil. The final residues of

spirodiclofen in apple were below 0.071 mg/kg at the end of the time interval of 30, 40 , 50 d after the last

application with the 1 and 1.5 times of high level of recommend does. Conclusions Considering about the

maximum residue limit (MRL) of 0.8 mg/kg set by Codex Alimentarius Commission, United States of America and

European Union, it is suggested that apple is safe for human after spraying spirodiclofen for 30 d under the

application dosage and times of spirodiclofen.
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Fig. 1 Gas chromatograms of spirodiclofen
(A) ;(B) ;(O) 0.02 mg/L; (D) 0.02 mg/L; (E) 0.01 mg/kg; (F)

0.01 mg/kg

(A) blank of apple; (B) blank of soil; (C) 0.02 mg/L standard of spirodiclofen in apple matrix; (D) 0.02 mg/L standard of spirodiclofen in soil
matrix; (E) spirodiclofen spiked in apple at 0.01 mg/kg; (F) spirodiclofen spiked in soil at 0.01 mg/kg
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Table2 Dissipation of spirodiclofen in apple and soil
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Table3 Theterminal residues of spirodiclofen in apple and soil
(d) (mg/kg) (mg/kg)
30 0.013 0.071
40 0.012 0.042
50 <0.01 0.036
30 <0.01 <0.01
40 <0.01 <0.01
50 <0.01 <0.01
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