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Determination of Sulfoxaflor Residues in Cucumber Pollen by Ultra

Performance Liquid Chromatography-tandem Mass Spectrometry

LI Ju-ying, HE Jian, WU Wen-zhu, KONG De-yang, SHAN Zheng-jun, CHEN Quan-bo

(Nanjing Institute of Environmental Science, Key Laboratory of Pesticide Environmental Assessment and Pollution Control,
Ministry of Environmental Protection of the People's Republic of China, Nanjing 210042, China)

Abstract: [Aims] A method for the determination of sulfoxaflor residues in cucumber pollen was developed to provide
technical support for the safe use of sulfoxaflor. [Methods] The residues in samples were extracted with acetonitrile,
degreased with hexane and cleaned up by QuEChERS dispersive method with PSA and GCB as cleaning agents, then
detected by ultra performance liquid chromatography-tandem mass spectrometry under multiple reaction monitoring
mode, and quantified by external standard method. [Results] The results showed that the method has good linearity
when the concentrations of sulfoxaflor were ranged from 0.001 to 0.500 mg/L. When the fortified levels were ranged
from 0.01 to 1.00 mg /kg, the average fortified recoveries were in the range of 80.33 to 99.55% and the relative standard
deviations were in the range of 4.7 to 7.5%. The limit of detection (LOD) was 0.0018 mg/kg, while limit of quantification
(LOQ) was 0.006 mg/kg. [Conclusions] The method is rapid, simple with high sensitivity and good reproducibility,
which is suitable for determination of sulfoxaflor residues in cucumber pollen.

Key words: sulfoxaflor; QUEChERS; ultra performance liquid chromatography- tandem mass spectrometry
(UPLC-MS/MS); cucumber; pollen

(sulfoxaflor) b, 2010 7 22%
2010 =
[1-[6-( ) -1 -
1-5] o
(2 GC-ECD
2016-03-17 2016-03-28
(1988—) - E-mail lijuying1988@126.com.,

(1983—) - E-mail wwz@nies.org.



7 - 525
1 HPLC (CUR) 241.3 kPa (Gas 1) 344.7 kPa
14 HPLC- (Gas 2) 379.2 kPa (CAD) Medium
MS GC-ECD - 279.0/174.0 279.0/154.5 279.0/174.0
EPA 12.20V 100 msec 100 V.
.LC-MS/MS ral, 2
QUEChERS
UPLC-MS/MS N N N N 21
0.0250 g 25 mL
O 1000 mg/L
1 4 °C o 1.2
11 o
Agilent Technologies 1290 Infinity -
AB SCIEX Triple Quad 4500 (AB 0.001.0.005.0.010.0.050.
USA) (IKA T18 basic ULTRA-YURRAX 0.100.0.200.0.500 mg/L
GER) (Eppendorf Centrifuge 5804 GER), ° ¥
( 99.7%) o x (mg/L) y =
PSA(AgilentTechnologies USA). (Waters Ireland),  881568x + 12865 2 = 0.9938,
(130°C  4h). . .
(TEDIA USA) Milli-Q .
( Millipore )o 2.2
1.2 204¢
29 80 mL 0.01.0.1.1 mg/kg 3
10.0 mL .8mL 3mL 49 . 5
1lg 159 15 000 r/min 2
2 min 8000 r/min 5 min 88.18%.90.10% 93.99% (
2mL 10 mL 0.05 g PSA.0.01 g ) 7.5%.5.2% 4.7%.
015¢g 3 min 8000 r/min 5
5 min 0.22 um UPLC-MS/MS / % .
13 (mg-L% 1 2 3 4 5 %
131 0.01 9438 8748 9543 80.33 8328 8818 7.5
0.1 90.65 9150 83.15 96.20 89.00 90.10 5.2
Agilent EC-Cy 2.7 pm 2.7 mm X 75 mm 1 87.55 93.35 9335 9955 96.15 93.99 4.7
/0.01% 0.4 pL/min
10 pL 30 °C 5 min 1. 23
1 (LOD)
/ / I 001% (LOQ) 0.01 mgfkg
min (pL-min) % 1% ., LOD 3 0.0018 mg/kg LOQ 10
O
2 3.00 400 20.0 80.0 2.4
3 4.00 400 70.0 30.0
4 5.00 400 70.0 30.0
1.3.2 75 g a.i./hm?
1.2
(ESI) 5500 V (TEM) 500 °C 1 3



526 AGROCHEMICALS 55

1.49

1000 134
500
002 06 10 14 18 22 26 30 34 38 42 46
/min
1 MRM
3
ng"k7) RSD/%
1 2 3 ’
1 0373 0355  0.360 0.363 25
2 0254 0269 0271 0.265 35
3 0.140 0145 0133 0.139 4.0
4 0.079 0074 0077 0.077 338
5 0.045 0044  0.043 0.044 18
3
QUEChERS
PSA
> - 0.01.0.1.
1.0 mg/kg 3
N 80.33%~99.55%
47%~7.5% LOD 0.0018 mg/kg LOQ
0.006 mg/kg. N N

[1] SPARKS T C, DEBOER G J, WANG N X, et al. Differential
Metabolism of Sulfoximine and Neonicotinoid Insecticides by
Drosophila Melanogaster Monooxygenase CYP6G1 [J]. Pesticide
Biochemistry and Physiology, 2012, 103: 159-165.

[2] PERRY T, CHAN J Q, BATTERHAM P, et al. Effects of
Mutations

in Drosophila Nicotinic Acetylcholine Receptor

Subunits on Sensitivity to Insecticides Targeting Nicotinic

Acetylcholine Pesticide
Physiology, 2012, 102: 56-60.

[3] WATSON G B, LOSO M R, BABCOCK J M, et al. Novel
Nicotinic Action of the Sulfoximine Insecticide Sulfoxaflor [J].
Insect Biochemistry and Molecular Biology, 2011, 41 (7):
432-439.

[4] BABCOCK J M, GERWICK C B, JIM X H, et al. Biological
Characterization of Sulfoxaflor, A Novel Insecticide [J]. Pest
Manag Sci, 2011, 67: 328-334.

[5] ZHU Y M, LOSO M R, WATSON G B, et al. Discovery and
Characterization of Sulfoxaflor, A Novel Insecticide Targeting
Sap-Feeding Pests[J]. J Agric Food Chem, 2011, 59: 2950-2957.

[6] DAVE G. REVIEW: An Overview of the Environmental Risks

[J]. Journal of Applied

Receptors  [J]. Biochemistry and

Posed by Neonicotinoid Insecticides
Ecology, 2013, 50(4): 977-987.

(71 , , WUBIE A J,
. , 2014, 57(2): 194-203.
[8] , ) ..
. , 2013, 56(11): 1258-1266.
[9] , , . 1
, 2013(7): 512-514.
[10] , , , . (.
, 2014, 57(5): 607-615.
[11] .2010 —_— 1.
, 2010(6): 56.
[12] , , N
1. , 2013, 30(2): 985-990.
[13] , , .
. , 2014(4): 381-387.
[14] , , .
(1. , 2012, 32(12): 3015-3020.

[15] Dr W Donova n. Sulfoxaflor (252)[EB/OL]. Http://www.fao.org/
fileadmin/templates/agphome/documents/Pests_Pesticides/JMPR/
Evaluation11/Sulfoxaflor. pdf.

[16] LAURE WIESTA, AUDREY BULETEA, BARBARA GIROUDA,
et al. Multi-residue Analysis of 80 Environmental Contaminants in
Honeys, Honeybees and Pollens by One Extraction Procedure
Followed by Liquid and Gas Chromatography Coupled with Mass
Spectrometric Detection [J]. Journal of Chromatography A, 2011,
1218(34): 5743-5756.

Stoller Rizoflora Rizotec

Stoller Rizoflora ®

Rizotec Rizoflora 28 Pochonia

chlamydosporia ®

Rizotec N N N

Stoller Rizotec 5 Rizotec
NN N - 2015—2016
4 Rizotec 45 . Stoller Stella Cato
Stoller CEO Rodrigo Oliveira “

o Stoller



