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Determination of neonicotinoid pesticide residues in strawberry by UPLC-MS/MS

DU Xin, QIN Mingli’, CHEN Shaohui, YI Shanshan, SU Xu, ZHANG Weiwei
(Nanchong Monitoring and Test Center for Agricultural Products Quality, Sichuan Nanchong 637000, China)
Abstract: An analytical method was established for simultaneous determination of four neonicotinoid pesticide residues
such as imidacloprid, acetamiprid, thiamethoxam and clothianidin in strawberry using ultra performance liquid chromato-
graphy-tandem mass spectrometry (UPLC-MS/MS). The samples were pretreated using the QUEChERS method, and sepa-
rated by Waters XBridge C,s column using gradient elution with a mixture of 0.1% formic acid aqoeous solution (5 mmol/L
ammonium acetate), acetonitrile and methanol as mobile phases. The pesticide residues were lastly quantified by matrix
matching external standard method using UPLC-MS/MS in the multiple reaction monitoring (MRM) mode with positive
electrospray ionization (ESIY). The linear range of the method was in the range of 5-200 wg/L for all the analytes with
correlation coefficients greater than 0.999. The quantitation limits were 5.0 ng/kg and the detection limits were in the range
of 1.0-2.4 pg/kg. The average recoveries were ranged from 84.1% to 107.2%, with the RSD of 3.0%-5.8%. The method
was accurate, reliable and had good reproducibility, which can be used for simultaneous determination of neonicotinoid
pesticides in strawberry.
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m_(
L
MRL
0.07 mg/kg.
mg/kg.
MRL

0.5 mg/kg.
0.5 mg/kg. 2
EC No 396/2005

0.05 mg/kg
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QuEChERS UPLC-MS/MS

o

1
1.1

QuEChERS
5982-0032
N N 4

5982-5258
Agilent o N

100 mg/L. 50 mL
PTFE 0.22 pm

o]

Waters ACQUITY UPLC H-Class/Xevo TQ-S

- Waters ML&02
Mettler Toledo GD 16 plus
3-18KS
Sigma Biocomma
JB 3060

1.2
1
kg
-18°C o
1.3
10 g 0.0l g
50 mL 1 .10
mL N
3 000 r/min 2°C 3
min 4 000 r/min 3 min o
1.4
5 mL 885 mg MgSO0,.150
mg PSA.15 mg GCB 15 mL
2min 4 000 r/min 3 min 2
mL 0.22 pm o
1.5
1.5.1
Waters XBridge Cjg 100 mm % 3.0 mm
3.5 pm 40°C 18C
1.00 L, A . 0.1% .5 mmol/L
B . C 0.4 mL/min,
1 o
1
/min oA% ©/% ©d%
0 12 88 0 6
1.5 12 88 0 6
4.5 5 20 75 6
6.0 0 0 100 6
9.5 0 0 100 6
10.0 12 88 0 6
1.5.2
1 000 L/h 550°C 150
L/h, 0.10 mL/min,
3.0kV 150°C,
ESI MRM
3.5~6.5 min
1.6
4 10.0
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mg/L 2.00 mL IME|>50% o
10 mL 2.0 pg/mL )
-18°C o
5.00.10.0.20.0.50.0.100. 2.1 -
200 pg/L o + 50 : 50
1.7 50 pg/L 4
ME 4
o 4 M+H *
o . . “Intellistart”
(1820 2
3 2, 0.1%
o 0~10
mmol/L N N
o o 5 mmol/L
A B [19]O
_ 1.
ME/%=—2"B_ 100 .
B MRM 1.4 5.5 min
ME<0 ME>0 o
IME|<<20% 20% < |ME|<50% °
2 4
/min miz mlz miz A% A%
4.65 292.1 211.1 181.0 20 12/22
4.83 250.0 132.0 169.1 20 20/25
4.90 256.3 175.1 209.1 36 25/20
4.99 223.1 126.0 90.1 30 32/20
292.051>211.069 250.01>132.01 256'3°5>175'10‘1 223.099>126.019
100 - 5.647X 106 100+ 2.032X 10¢ 100+ 273310 100+ 2,584 10°
X X X X
5 50 5 s0r B osor 3 Osor
0 0 0 0
292.051>181.007 250.01>169.11 256.305>209.104 223.099>>90.082
100 5.599 X 10° 100 9.724X 109 100 2.662 X 10° 100 5.478 X 10°
2 S S g
5 50 5 50 5 50F 3 50F
= = = =
0 0 0
4.60 4.80 475 5.00 4.80 5.00 4.80 5.00
I []/min I [&] /min i 1] /min 5[] /min
a I HR b M Sl c Mt Hbk d mEH K
1 4 MRM 50.0 pg/L
2.2
o 10.00 mL .
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2.3 QuEChERS 4
QuEChERS N- PSA .
GCB Cis 60% PSA PSA+GCB 4
- PSA 2 80%~100% PSA
N N N - GCB PSA
GCB °
885 mg MgSO,+ 150 mg PSA+15 mg GCB
o CIS
100 pg/kg N o
900 mg MgSO,+150 mg C;5.900 mg MgSO,+ 2.4
150 mg PSA 885 mg MgSO,+ 150 mg PSA +15 mg 4
GCB QuEChERS QuEChERS
4 o 50
2, pgkg 50 pg/L
3 .4
900 mg MgSO,+ 150 mg Cig
M 885 mg MgSO,+ 150 mg PSA+ 15 mg GCB
120 [0 900 mg MgSO,+ 150 mg PSA A A
99.8 985 987 o3 85%~105% 3
< 81.7 82.1 847 881 ] 60%
= 62.9 o
=
3, N
0.3%.12.4%.-1.1%
W A e E R -61.5%
2 o
C18 o
120 B 53 (D W RE (D O B3E (FEH O ®AE (HHRD)
100 3.8 950 977 1017 566 1001 g5 ¢
87.6 87.8 87.5 88.7 86.7 =2
80 | ]
=
% 6ol 60.1 575 620 587
Bl
40t
20}
0
g Hh g g H fiz AL dh bk WE sk
R~
3 4
2.5 3, 5~200 pg/L
5.10.20.50. r 0.999,
100,200 pg/L 4 Masslynx V4.1 S/IN S/N=311
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3 4 N
Nng/ke) 1%
y=6106.7x+2 940.2 0.999 5 y=6 088.6x+4 492.0 0.999 1 1.3 0.3
y=760.3x+319.8 0.999 7 y=1973.1x+1823.1 0.998 7 2.4 -61.5
y=3010.2x+1 061.7 0.999 8 y=2 678.8x+3 181.4 0.998 7 1.8 12.4
y=25517.3x+14 3812 0.999 2 y=25793.6x+19 935.4 0.998 9 1.0 -1
2.6 . 1.3~1.6
5. 4.4 84.1%~107.2%
10,100 wg/kg 3 RSD  3.0%~5.8%
o 4 (2
1 min 5 pg/kgo
4 n=3
(heke) % RSD/% 1% RSD/% 1% RSD/%
5 85.3~92.9 53 97.2~104.5 34 98.3~103.3 42
10 94.2~101.7 4.1 88.2~98.3 4.1 101.2~104.5 45
100 98.6~93.4 35 92.7~103.6 3.0 88.6~93.6 3.2
5 86.8~95.1 5.4 94.0~103.5 5.4 91.2~101.6 5.1
10 87.4~942 42 92.1~104.7 3.2 84.1~92.8 4.8
100 88.6~97.2 3.4 92.6~98.7 4.2 85.0~101.2 3.9
5 96.0~103.5 5.8 88.8~99.3 53 86.4~973 4.9
10 92.4~973 4.2 102.2~105.2 5.6 94.4~100.8 4.4
100 91.3~94.9 3.6 93.9~101.9 5.4 87.3~952 3.2
5 88.0~98.5 5.8 85.6~93.4 5.7 89.6~94.7 4.7
10 98.0~102.6 5.2 98.6~102.7 53 95.0~103.2 42
100 95.9~101.5 3.6 102.2~107.2 4.0 97.3~105.3 33
2.7 QuEChERS
50 o
B 11 N N
22%. 4
10% . 8% < 6%
4% °
61.3~520.2 pg/kg. 60.8~170.1 pg/kg.
17.4~59.3 ng/kg. 13.4~39.2 pg/kg. 1] ’ ’ . .
GB 2763—2021 4 12023(9): 88-91.
o [2] , . 1.
2025, 24(2): 11-17.
3 [3] , , ,
QUEChERS UPLC-MSMS Ul 2022, 211 1322
N N [31. , 2023, 45(3): 29-36.
: 4 ° [5] . . . .QuECHERS- /
885 mg MgSO, + 150 mg PSA +15 mg GCB 9 [J].
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