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Simplified method for determination of hexaflumuron residues
in cotton and soil using QUEChERS and UPLC-MS/MS

SHENG Yu'”, XU Jun', LIU Xin-gang', DONG Feng-shou', ZHENG Yong-quan "'

(1. Key Laboratory of Pesticide Chemistry and Application ,Ministry of Agriculture/
Institute of Plant Protection ,Chinese Academy of Agricultural Sciences ,Beijing 100193 , China;
2. College of Agriculture ,Northeast Agricultural University ,Harbin 150030, China)

Abstract: A rapid method for the determination of hexaflumuron residues in cotton and soil was
established based on matrix solid-phase dispersion ( QUEChERS ) and ultraperformance liquid
chromatography-mass spectrometry ( UPLC-MS/MS ). The sample was extracted by acetonitrile and
purified on primary secondary amine( PSA). The mass spectrometer was operated with electrospray in
the opposite ion mode ( ESI™ ). The target analytes were quantified by external standard method and
matrix-matched standard solution used to compensate for matrix effect. Average recoveries of
hexaflumuron in soil and corn samples were found in the range of 71. 1% —110. 0% at three spiking
levels from 0.005 mg/kg to 0.5 mg/kg with relative standard deviations of 2. 7% — 8. 4% . Limits of
detections (LOD) of hexaflumuron on soil ,cotton leaf and cotton seed were 0.04,0. 12 and 0.22 pg/kg,
while limits of quantifications (LOQ) were 0. 14,0. 41 and 0. 74 pg/kg . The method is simple and
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suitable for the routine and confirmation analysis on cotton leaf,cotton seed and soil.
Key words : matrix solid-phase dispersion ( QUEChERS) ; UPLC-MS/MS; cotton ;soil ; hexaflumuron ;

residue
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Table 1 Parameters for procedure of gradient elution
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Time/min Rate/ (mL/min) .
Acetonitrile/ % Water/ %

0 0.3 10 90

3.0 0.3 90 10

3.1 0.3 90 10

5.0 0.3 10 90
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Table 2 The linear equations and correlation coefficients

i £&

Standard curves

+ R RRME 28 Matrix-matched standard of soil
i H- 35 bR o il 26 Matrix-matched standard of cotton leaf
FRFF L IR bR 7 H 28 Matrix-matched standard of cottonseed
R bREZE Standard curve of hexaflumuron

Lt LEESESS
Linear equation Correlation coefficient, r
y=112227x+3 683. 1 0.994 2
y=66014x+1 571.8 0.996 6
vy =169 812x +3 446. 1 0.990 2
y =101 590x +3 345.5 0.997 6
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£33 FALBEREMLEFRMEYER(n=5)

Table 3 Recovery of hexaflumuron in cotton and soil(n =5)

WK = .
BEG , I Recovery/% R AR 2
S ) Fortified level/ A a RSD/%
ample verage recovel 0 0
P (me/ke) 1 2 3 4 5 g Ty
g 0. 005 71.5 73.8 68.4 68.2 73.6 71.1 3.8
Cotton leaf 0.05 89.2 83.0 87.1 87.8 87.9 87.0 2.7
0.5 95.1 96.3 91.3 89.2 89.3 92.2 3.6
k- 0.005 96.5 86.8 84.7 88.0 76.4 86.5 8.4
Cotton seed 0.05 76.2 71.6 78.4 80.2 67.4 74.7 7.0
0.5 93.6 96.9 92.3 83.4 83.0 89.8 7.0
+ 1 0. 005 101.1 90.7 99.4 101.2 98.7 98.2 4.4
Soil 0.05 93.9 100.5 91.8 102.2 103.0 98.3 5.2
0.5 102. 1 111.9 119.1 104. 1 112.7 110.0 6.3
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Fig.1 UPLC chromatogram of hexaflumuron standard and matrix-matched standard
A JREEIRARUE N s B. LSRR FTAR M 5 C. AR I BEBTAR MR s D. AR BTARME M
A. The standard of hexaflumuron ; B. Matrix-matched standard of soil ; C. Matrix-matched standard of cotton leaf;

D. Matrix-matched standard of cotton seed.
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