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Determination of Sulfoxaflor, Pyrifluquinazon and Spirotetramat Residues in Fruits and Vegetables by UPLC-MS/MS

CUI Shuhua', LI Zhengyi', CHENG Gang", LI Ruijuan’, WANG Yu', ZHANG Xueyan', ZHAO Feng"
(1. Center of Inspection and Quarantine Technology, Shandong Exit-Entry Inspection and Quarantine Bureau, Qingdao 266002, Ching;
2. Institute of Plant Protection, Shandong Academy of Agriculture, Jinan 250100, China)

Abstract: In this study, a rapid, highly sensitive and selective method was developed for the simultaneous determination of
residues of sulfoxaflor, pyrifluquinazon and spirotetramat in fruits (apple, grape, and strawberry) and vegetables (cucumber,
onion, Chinese cabbage, spinach, and welsh onion) by ultra-performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). The target compounds were extracted from the samples with acetonitrile and cleaned up with dispersive
solid phase extraction using primary secondary amine (PSA) and C,4 as solid phase before being separated on a Cq
column. Two pairs of precursor product ion transitions for sulfoxaflor, pyrifluquinazon and spirotetramat were measured
and evaluated under the positive multiple reaction monitoring (MRM) mode. Matrix effects were tested by comparison of
reference standards in pure solvent with matrix-matched standards of each matrix. In order to reduce the systematic error,
quantification was performed using matrix-matched standard calibration curves. Satisfactory linearity in the concentration
range of 0.2-100, 0.02-10 and 0.1-10 pg/L for sulfoxaflor, pyrifluquinazon and spirotetramat, respectively were obtained
with correlation coefficients (r) of higher than 0.999 0. Average recoveries of sulfoxaflor, pyrifluquinazon and spirotetramat
added to cucumber, grape, apple and scallion ranged from 79.9% to 103.9%, with relative standard deviations (RSD) from
3.3% to 8.8%. The limits of quantification (LOQs) were 0.334, 0.040 5 and 0.378 ug/kg, and the limits of detection (LODs)
were 0.100, 0.012 2 and 0.133 pg/kg for sulfoxaflor, pyrifluquinazon and spirotetramat respectively. The method is quick,
easy, effective, sensitive and accurate, and can meet the requirements for the determination of residues of sulfoxaflor,
pyrifluguinazon and spirotetramat in fruits and vegetables.

Keywords: ultra performance liquid chromatography-tandam mass spectrometry (UPLC-MS/MS); fruits and vegetables;
pyrifluguinazon; sulfoxaflor; spirotetramat; residues
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Fig.1  Structural formulas of sulfoxaflor, pyrifluquinazon and
spirotetramat
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Fig.2  MRM chromatograms of mixed blank solution of cucumber,
apple and onion and spiked mixture (10 pg/kg sulfoxaflor)
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AR AR R BRI A R R
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MELEE %2 %56 1015 928 018 %8 1099 702
Pyrifluguinazon 589 37 318 49 979 926 %1 349

Bhlk 675 9.7 698 68.6 9.6 %1 %.2 912
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Table3 Matrix effects of 3 insecticides in composite matrix of cucumber, apple and onion

Sl b4 R
A LI PSA Cp PSA+Cyy PSA+Carb PSA Cy PSA+C,,  PSA+Carb
e R y=73156x+311.739  y=122.90x—53.257 y=93.01x—50.93 y=128.67x+82.18 y=123.85x—81.12 0168  0.127 0.176 0.169
Pyrifluquinazon  y=25936.30x—131.63 y=2887.54x—2734.71 y=1927.88x—1608.50 y=4494.65x—604.16  y=4 005.99x—1 238.16 0111 0074 0.173 0.154
1R g y=13 243.16x+3 649.95 y=4538.58x—4658.90 y=4029.50x—3022.03 y=6851.66x—838.97  y=5969.01x—1 604.94 0.343 0304 0.517 0.451
x4 FIN, ER, BEPSPAEREER D3 PR IR B
Table4 Matrix effects of 3 insecticides in cucumber, apple, onion and microwave processed onion
P iRl JERE
S 4 HN R WA [LUTEIES HN R OHE REEA
Bl y=731.56x+311.739 y=634.26x+302.78 y=653.28x+298.76 y=89.25x—46.53 y=496.73x—237.46 0.867 0893 0122 0.679

Pyrifluguinazon  y=25936.30x—131.63  y=20334.06x—174.69  y=20800.91x+529.76  y=2982.68x—1546.72 y=14991.18x—1147.86  0.784 0.802  0.115 0.578

SR 2

y=13 243.16x+3649.95 y=11958.57x+2376.84 y=11746.68x+1842.73  y=5257.54x—746.25 y=1054156x—1207.43  0.903 0.887  0.397 0.796
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P15 TR bR VA T R 3 e A BT ) R RO S A R s T
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1£0.2~100 pg/L 2 [8], Pyrifluquinazonfr0.02~10 pg/LZ
i), #2 2 WE£E0.1~10 pg/L2 i TEFE ALt R R R
of, HHR AR T0.999 0.
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Table5 Mean recoveries and precisions of pyrifluquinazon, sulfoxaflor
and spirotetramat in samples spiked at 3 different levels
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