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Determination of 17 Pesticide Residues in Vegetables Using QUEChERS
Extraction and High—Performance Liquid Chromatography—-Electrospray

Tandem Mass Spectrometry
LI Fang', ZHANG Jing*, YANG Zhong', WANG Jian?
(1. Xinjiang Uyger Autonomous Region A cademy of Instrumental A nalysis, Urumqi 830011,
2. Xinjiang A cademy of A gricultural Sciences, Urumqi 830091, China)

Abstract: The extraction and purification improvements of the QUEChERS method combining with
LC-MS was developed for the simultaneous determination of 17 pesticides in vegetables. The procedure was
validated based on the SAN-CO European Guidelines with satisfactory spiked recovery of 80%-106% and
measurement standard deviation less than 4%. The results showed that the calibration curves were linear in
the range of 8 ~200 ng/mL.The method was simple, rapid and accurate, and could meet the requirement of the
maximum residue limits for pesticides in vegetables as recommended by the European Union.
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ESI r/min 5 min o
Milli-Q ( Millipore )o 0.05 g PSA.0.15 g
1.2 0.1 gC18
0.22pm ( ) P 1.0 mL 12 000
1000.100 25pL ( Gilson ) r/min 5 min 0.2pm
N (HPLC Fisher ) (HPLC o
Tedia )o MgSO4 1.4 LC-MS/MS
N- (PSA) C18 1.4.1
Agela . 17 Dr. Hypersil Gold C18 (2.1mm x
Ehrenstorfer o 100 mm) 30°C 10l 0.2
1 000 w g/mL -18°C mL/min A
o 0~1min 90%A 1~3 min 90% ~40%A
3~9 min 40% ~30%A 9~11min 30% ~ 10%A
o 11 ~17min 10%A 17 ~18 min 10% ~90%
1.3 A 18~24 min 90%A
100 g 1.4.2
o (ESI)
10.00 ¢ 50 mL (SRM) 40(psi) 350°C
10.0 mL 5 min 19 4 g 15(arb) 2600V,
15 min 4 500 1.
1 17
NO. compound tr/min Q1 mass Parent ion m/z Q3 mass Parent ion m/z Collision energy
1 351 163 163/73,163/88 275
2 5.73 192 192/132,192/160 28,18
3 8.53 200 200/107,200/182 23,28
4 6.90 202 202/127,202/145 315
5 13.64 895 895/449,895/751 44,40
6 6.19 213 213/89,213/116 16,10
7 6.65 222 222/123,222/165 21,10
8 5.12 223 223/90,223/126 34,19
9 1.76 229 229/109,229/166 16,10
10 3- 5.57 238 238/107,238/163 28,15
11 2.75 245 245/109,245/166 19,15
12 5.35 254 254/153,254/210 17,13
13 10.34 307 307/126,307/154 26,14
14 10 309 309/154,309/156 14,14
15 13.84 365 365/147,365/309 26,12
16 11.78 406 406/251,406/336 25,17
17 10.29 434 434/250,434/330 28,18
2 N
2.1 2.2

PSA

PSA
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2.4 2.5 N
+ 113 ” 3
M+Na o 1.4.1 17
17 o
o 2 o
2 17 N N N

NO. (ng/mL)

(1 g/kg)

(%)

RSD(%)

1 8-200
2 8-200
3 8-200

Y=-2816.21+2 222.01X
Y=-689 786+130 117X
Y=-207 160+46 727.2X

R?=0.993 1.0
R’=0.992 0.05
R’=0.993 0.2

98.2
95.4
96.1

1.5
2.0
0.5
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2
NO. (ng/mL) (. g/kg) (%) RSD(%)

4 8-200 Y=-199 550+10 951.9X R?*=0.995 2.5 106 25
5 8-200 Y=-24 604+2 726.8X R?*=0.990 2.0 100 3.1
6 8-200 Y=-26 081.9+20 809.8X R*=0.992 1.0 95.6 24
7 8-200 Y=-280 708+2 5479.4X R?*=0.995 1.0 95.7 3.1
8 8-200 Y=-590 834+40 616.3X R?*=0.993 0.3 96.7 0.5
9 8-200 Y=-823 222+91 513X R?=0.993 2.0 103 19
10 3- 8-200 Y=-136 908+9 260.18X R?=0.993 1.0 94.7 3.1
11 8-200 Y=-469 312+45 574.8X R?=0.999 1.0 97.6 2.3
12 8-200 Y=-9 289.86+676.795X R?=0.999 10.0 102 0.5
13 8-200 Y=-59 540.9+4 941.14X R?=0.998 2.0 95.8 1.2
14 8-200 Y=-23830.1+2 828.22X R?=0.992 2.0 93.8 0.3
15 8-200 Y=-263 518+12 596.8X R?=0.999 0.1 90.6 25
16 8-200 =-270 251443 842.1X R?=0.999 0.05 91.2 24
17 8-200 Y=-811 516+83 004.3X R?=0.999 2.0 89.5 1.6
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