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Determination of 109 pesticide residues in potato using QuUEChERS clean-up and gas
chromatography-mass spectrometry
LV Bing, ZHU Pan, LI He-li, DU Xiao-lin, ZHAO Yun-feng, MIAO Hong
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for Food
Safety Risk Assessment, Beijing 100021, China)
Abstract:; Objective A modified QuEChERS method for simultaneous determination of 109 pesticide residues in potato
using gas chromatography coupled with mass spectrometry was established and validated. Methods The pesticide residues
were extracted from the potato samples with acetonitrile, and purified by dispersion solid phase extraction ( d-SPE) using
N-propyl ethlene diamine ( PSA) as the adsorbent. The GC-MS analysis was carried out under selected ion monitoring mode
and the quantification was performed using the external standard calibration. Results The limits of quantification (LOQ)
for 109 pesticide were in the range of 0.001-0. 010 mg/kg. The recoveries were between 72. 7% and 118. 7% with the
RSD of 1.1% -17.3% . When using electron impact ( EI) mode, most pesticides exhibited matrix enhancement effects in
potato matrix. To ensure an accurate determination, the matrix-matched calibration was used for quantitation. The
established method was successfully applied to the potato samples provided by European proficiency test in fruits and
vegetables organized by European Union Reference Laboratory for Residues of Pesticides in Fruits and Vegetables, and 13

pesticides were detected with the concentration in the range of 0. 002-1. 669 mg/kg with the Z-scores in the range of —1. 00

to 1.00. Conclusion The method was simple, sensitive, accurate and suitable for the fast screening test for multi-residue

pesticides in potato.
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Figure 2 Matrix effects of some pesticides in potato

extract under EI mode
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Table 1 ~ Method parameters for the 109 pesticides
AR K- (n =6, mg/kg)

mE ORGSR ﬁ%ﬁq‘rﬁl W o i B E PR 0.01 0.05
/min /(m/z) /(mg/kg)  /(mg/kg) B RSD B RSD
/% /% /% /%
1 Tk P i 9.14 136 * 94 95 0.000 3 0. 001 76. 1 6.8 111.5 4.3
2 PR LA i 30. 60 160" (13277 0. 002 0. 006 104. 0 5.4 111.5 11.5
3 M i T e 26.22 140" 342 112 0.000 3 0. 001 114.0 5.7 119.5 3.2
4 15 495 TR 16.94 341% 339 343 0.000 9 0. 003 118.0 1.5 112.7 1.8
5 T 22.33/22.99 173 175 .295 0. 002 0. 006 108. 8 6.8 110.3 3.4
6 2% T ik iR i 18.33 273 % 208 166 0.000 3 0. 001 97. 1 5.8 108. 1 1.3
7 5 1% 1) 14.92 105 172,106 0.000 9 0. 003 85.6 3.0 120.0 1.1
8 2k i 13. 04 159 * 158 97 0.000 3 0. 001 92.8 5.7 100. 1 9.0
9 W 15.10 247% 59 137 0.000 3 0. 001 78.9 1.2 114. 1 3.1
10 i = 7 20. 35 267 269 323 0.003 0. 009 81.5 17.8 105. 4 7.9
11 A 20. 80 267" 269 323 0.000 3 0. 001 96. 1 9.4 114.2 8.0
12 e T3] 15. 46 251% 139 253 0.000 3 0. 001 88.2 3.0 110.7 2.4
13 SR 10. 37 266 264 268 0.000 6 0.002 73.5 14. 6 94. 4 2.8
14 AR R 12.54 127" (154 213 0. 0003 0.001 105.6 13.0 108.8 4.8
15 5L i 18. 88 197 97 .199 0.000 3 0. 001 113.9 6.6 108. 8 7.1
16 PR 75 90 0 16. 87 286 % 288 125 0.000 3 0. 001 98. 4 5.9 113.5 4.9
17 6% T B 13.38 224* 225 210 0.002 0. 006 82. 1 18.3 99.3 9.0
18 TR 15. 04 137 179 304 0.000 3 0. 001 112.1 3.1 116. 4 5.3
19 M R 14.10 123 167 224 0.000 3 0. 001 74.2 15.6 78.9 1.9
20 Wl 7.24 109 .185.79 0.003 0.010 75.8 9.8 81.5 11.3
21 R 10. 22 206 176 124 0. 001 0. 004 75.0 1.6 96. 6 7.4
22 AR 12. 80 139* 111 250 0.000 3 0. 001 107.9 12.0 109.9 14.6
23 % H g 5.27 1417 157 113 0. 002 0. 008 86. 4 1.9 110.0 .0
24 IR 13. 84 87 93125 0. 000 3 0. 001 89.7 17. 4 103.5 12.9
25 DMST 10. 84 106 * 44 214 0. 000 6 0. 002 80.9 1.2 116. 4 3.6
26 TR 8. 67 169 * 168 167 0.000 3 0. 001 89.0 7.9 94.2 1.2
27 FAmERE N-(2,4-— 6. 82 120" 149 106 0. 002 0. 006 87.6 6.8 110.9 7.6

GIE-% -9

28 AR Tl 29.01 157% 169 141 0.002 0. 005 82.6 13.5 101.5 6.0
29 LR e 16. 64 192 194 138 0. 001 0. 004 99.3 6.5 131.0 1.4
30 2 Wi 25.20 231* 97.125 0. 003 0.010 88.3 16.0 105. 4 15.9
31 R 12. 14 158" 97 .139 0. 002 0. 006 97.7 14.0 90. 1 12.3
32 AR 22.71 303 % 154 260 0. 002 0. 008 76. 0 9.2 107. 4 10. 6
33 HLL W 28. 81 320" 292 .80 0.003 0.010 81.8 5.6 92.8 15.9
34 A 0 16. 45 145 160 207 0. 000 6 0. 002 79.7 11.8 96.5 11.7
35 i 18. 50 129 * 198 125 0. 000 6 0. 002 72.8 11.5 100. 3 2.9
36 IR I 1A fi 20. 85 97* 177179 0. 002 0. 005 80. 3 12.0 74.6 17. 4
37 I W 18.23 125 277109 0.000 9 0. 003 81.3 13.1 72.7 12.3
38 i 55 ok 14.71 128 * 129 303 0.000 3 0. 001 75.2 4.6 114.9 1.9
39 £ 5% 19. 09 278" 169 .109 0. 001 0. 004 95.9 1.6 97.0 15.2
40 S i 13.25 367" 369 213 0.000 3 0. 001 74.5 15.7 111.6 3.0
41 G iR 10.75 305" 126 307 0.000 9 0. 003 77. 4 3.7 79.3 1.6
42 FUE PR i 16. 31 209 * (173 347 0. 002 0. 005 117.7 2.9 162. 1 3.9
43 A e T T 25.22 340" 342 108 0.000 3 0. 001 111.0 4.5 119.9 4.1
44 T e 18.28 233 206 44 0.000 3 0. 001 100. 0 3.1 109.3 1.8
45 ok 17. 66 173 * 145 281 0.000 3 0. 001 113.0 3.0 124.7 1.5
46 oy 14.36 123* 164 219 0. 000 9 0. 003 83.2 6.7 103.3 1.1
47 L g 17.67 83" 214 216 0.000 6 0. 002 94.3 1.9 113.4 11.4
48 SE 55 T 14.01 156 * 44 155 0.000 3 0. 001 109.9 11.4 97.1 8.1
49 W R 14.52 215* 41.173 0. 000 3 0. 001 88.8 10. 5 98.3 2.7
50 3 S 20. 10 199 * 58121 0.000 3 0. 001 104. 1 6.4 112.5 5.3
51 ik T4 TS 14. 05 116 * 131 206 0.000 3 0. 001 79.0 1.3 113.1 5.0
52 F45 B 18.43 248 61,160 0.000 3 0. 001 93.5 12.6 78.0 5.5
53 Iy A 11.37 127 .99 109 0. 000 3 0. 001 116.2 18.2 111.0 5.0
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JAR KT (n =6, mg/kg)

g KRGS L‘&E’dﬁ»ﬂ‘lﬂ W e e PR E i B 0.01 0.05
/min /(m/z) /(mg/kg) /(mg/kg) [1] i 2R RSD ] 1 % RSD
/% /% /% /%
54 by B 18. 67 173 * 125 127 0. 000 6 0. 002 81.5 17.6 98.0 4.8
55 165 4 iz 14.30 222% 223 224 0. 000 9 0. 003 84.5 4.5 90. 8 7.1
56 HHER 11. 64 206 * 160,132 0. 000 3 0. 001 96. 4 1.8 111.7 1.1
57 P iz 7.13 94* 95 141 0. 003 0.009 105.5 6.3 118. 4 5.0
58 2PN 21. 60 145 85.93 0. 002 0. 007 110.3 8.9 106. 5 12.1
59 KB 12.98 192 97 127 0. 000 9 0. 003 78.6 13.3 75. 4 13.2
60 i AT e 14. 85 179 (150 .82 0. 000 6 0. 002 81.2 5.6 92.9 3.3
61 2R ELIE T 7.20 170 * 169 141 0. 000 3 0. 001 87.7 6.1 81.6 1.5
62 e 19. 47 163 * 105 .45 0. 000 6 0. 002 87.6 7.2 132.0 1.7
63 E2 16. 98 236 125 44 0. 002 0. 005 81.0 8.2 118.2 4.0
64 PR o) 4 9. 60 109 * 207 230 0. 000 3 0. 001 81.8 8.3 100. 7 8.9
65 X 19.24 109 * 155 291 0. 000 3 0.001 76.2 16.9 112.0 14. 4
66 FH 3R X A 17. 17 263 * 125,109 0. 000 3 0.001 81.8 16.9 114.0 6.2
67 T TR e 15.83 159 * 248 161 0. 000 3 0. 001 91.8 4.0 126.8 3.0
68 7% P 9.09 125* 180,209 0. 001 0. 004 71.5 1.6 108. 4 2.4
69 [EEN 20. 28 252 281162 0.003 0.010 75.2 11.3 100. 0 14. 4
70 [EE N 21.02 274 125 121 0. 000 3 0. 001 84.6 14.9 101.2 8.9
71 R 2 B 30. 47 182" 184 367 0. 000 9 0. 003 109. 8 5.4 91.9 6.0
72 V¥ i 28. 85 160" 161 .77 0. 000 6 0. 002 86.9 5.6 120.2 8.7
73 P e 55 0 e 18.15 290 * 276 305 0. 003 0.010 97.7 7 105.5 14.1
74 DK P i 25.29 207 * 180,70 0. 002 0. 006 106. 1 4.2 105.3 8.9
75 J& 55 ) 16.29 96 * 283 285 0. 000 0.001 74.5 10.9 109. 7 1.5
76 N 23.11 139 * 208 339 0.000 3 0.001 112.6 15.2 193.3 11.3
77 e i 4 16.45/16.47 135* 173,150 0. 000 3 0. 001 114.4 1.9 163.6 2.0
78 L i i 14.92 173" 175 .145 0. 000 3 0. 001 94.9 9.0 117.1 14.2
79 ik i R 18.23 147 117 132 0. 000 6 0. 002 103.0 5.0 139.6 5.6
80 105 5 i 11.38 198 (199 77 0. 000 3 0. 001 81.9 6.0 77.9 8.5
81 [rgiing 23.77 136 * .96 .77 0. 000 3 0. 001 114.7 8.4 147.0 2.9
82 s 4 R 16. 15 237* 272 307 0. 000 9 0. 003 96. 1 1.6 126.0 5.5
83 022 e T 24. 86 71% 99 43 0. 000 9 0. 003 82.2 2.8 121.7 2.8
84 0B T 13.01/13.92  100* .101.126 0. 000 3 0. 001 81.8 7.9 109.5 4.7
85 T s i 21.38 125" 250 .83 0. 002 0.008 105.9 1.3 119. 4 1.2
86 1H U i 23.00 171" 318 333 0. 000 3 0. 001 118.7 8.6 118. 4 3.7
87 R T 12. 64 336 * 338 337 0. 000 3 0. 001 85. 1 5.8 114.8 2.8
88 = A R 23.28 159 * 111 229 0. 000 6 0. 002 81.5 12.2 111.9 3.3
89 WE L IgR 15. 46 182 44 212 0. 002 0. 005 76.6 6.1 78.2 9.1
90 PR35 57 A 17.17 262 % 267 .125 0. 000 3 0. 001 102.2 1.6 100. 6 12.9
91 PR 2R JRURS e 15.93 137 * 238 181 0. 000 3 0. 001 78.7 14.2 82.0 4.7
92 = W 14. 83 208 * 57 .85 0. 000 6 0. 002 79.8 4.7 89.2 1.8
93 = e 20. 15 161* 162 172 0. 001 0. 004 106.7 3.9 97.6 3.1
94 W5 T g 20. 70 116 * 131 .59 0. 000 6 0. 002 81.5 5.4 87.6 4.5
95 TR R 12.58 306 * 264 290 0. 003 0 0.010 83.3 4.7 94. 6 15.5
96 LR A 12.93 212* 198 285 0. 000 3 0. 001 74.7 6.1 112.2 3.7
97 2 Bk T 12.68/15.92  187* 242 189 0. 002 0. 008 112.8 6.5 108.8 6.8
98 SN 45 g 17. 81 333* 167 305 0. 000 3 0. 001 77.7 9.5 88.2 3.4
99 10 A 45 g 16. 09 386 * 205 241 0. 000 3 0. 001 80. 4 3.1 77.0 2.5
100 S E 2 TS 19.73 207 * 209 171 0. 000 3 0. 001 83.0 10.5 103.2 1.7
101 Rk G R A T 20. 57 207 % 209 171 0. 000 3 0. 001 81.5 10.7 112.2 1.9
102 TR 45 g 23.73 81.5" 79.5.137 0. 000 3 0. 001 89.7 5.7 91.0 4.5
103 a-fi FF 12.75 406 * 240 408 0.000 3 0.001 110.0 2.0 117.5 1.8
104 B-fi 14. 00 406 " 408 372 0. 000 3 0. 001 102. 8 2.5 110. 1 2.2
105 TS R 46 14. 87 386 % 352 .98 0. 000 3 0. 001 99. 1 4.7 103.0 1.3
106 F 45 45 s 16. 38 141 % 143 211 0. 000 3 0. 001 96. 4 2.2 101.2 2.3
107 A A S 17.56 205 % 241 243 0. 000 3 0. 001 87.2 3.5 93.1 3.1
108 5 4 s 22.24 294 % 296 258 0. 000 3 0. 001 81.9 12.2 118.0 6.0
109 £ 2 g 9.58 241% 243 205 0.000 3 0.001 79.2 13.2 97.0 1.6
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PR R ARG LR (IR 2) . HARMFRS, W R
YRR €335 o 33 125 o 08 7 M) 9 R R AT B IE, DL
5 45 2R i v P . AN TR B A5 R S e RO A
- Fil (UPLC-MS) Z5 R M — 2,

TEHZ R LA R, DL GC-MS g5 3R A
WE AR M R GURA IR AR 13 Rl 2y, & BHE e
0.002 ~ 1.669 mg/kg Z [, MUK & &% & 1Y
18 Ffife 25 5% B, 13 A2 Al LLH] GC-MS A&l (1, A% 52
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53 (Z-score) {HIE[F 4 ~ 1. 00 ~ 1. 00, Jfr K6 I f) ¢ 24
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2 EFRLEURLTRAGKETEMN ZIW0HE
Table 2 The contents of pesticides and Z-scores
from the check sample

i i/ (mg/kg)

T T
K ot i 0.039 0. 058 -1.00
F 2 W 0.101 0. 098 0. 10
S, M T4 iz 0. 099 0. 099 0. 00
A T 0.083 0. 100 ~1.00
55 B 0. 100 0.110 0. 00
H 0. 180 0. 160 0.50
Tk 0.205 0. 195 0. 20
I T e 0.262 0.269 0. 00
I T Pz 0.394 0.410 0. 00
02 1 i 0.325 0. 444 -1.00
AR R 1. 669 1. 700 0.00
BT 0. 002 — —
B-TiFt 0.003 — —

TE N ARAE B AL A R AR UL, ek 5 R 0 = BRE A O i —
i AR 245 9 SRR A 6% I B R A BT A BB A TE I AR 2
F o sk B SR O A Ty (R S R KRR Mg, H
FAE AR TR PR 0. 01 mg/kg, 45 R AR & P XX 2 PR 2GR HEAT 2
Wit

ARSCRL ] QUEChERS 32, i 5 AR € 3 Jit 3 6
EAR S T 2 G 109 F A 25 1) 2 5% B A
759 o 38 3 s A Il 56k B O 2k B o
JRE RN 585 B Y B o AR 7 3 Tl R PR L TR | R
B A T o S AR A A R AR 25 22 5k B Y T
AN o T BIr A ST B 7 15, S R B A 2 5k B S
OSSR s S, AR Z W HAE -1.00 ~ 1.00
Z 6], BRI T
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Study on the pretreatment methods for determination of dichlorvos and
trichlorfor in pickled foods
CHEN Da-wei, LV Bing, LI He-li, MIAO Hong, ZHAO Yun-feng
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health,
China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective The pretreatment methods for determination of dichlorvos and trichlorfor in pickled foods were
developed using ulira high performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS). Methods

Samples were ultrasonically extracted with acidified acetonitrile and cleaned up with dispersivesolid phase extraction (d-
SPE) or gel-permeation chromatography ( GPC) respectively. The extract components were separated and gradient eluted
on a BEH C; column with acetonitrile-0. 1% formic acid solutions, and external standard calibration was used for
quantification. Results  The linearity was satisfying within certain range of concentration, and the coefficients of
determination (r) were above 0.999 for dichlorvos and trichlorfor. The limits of detection ( LODs) and the limits of
quantitation (LOQs) were 1. 0 and 2. 0 pg/kg for d-SPE cleanup, 0.5 and 1. 0 pg/kg for GPC cleanup, respectively. The
recoveries of the spiked samples at the levels of 2, 10, 20, and 40 pg/kg ranged from 81.7% to 104.2% for d-SPE
cleanup, and from 72.4% to 89.8% for GPC cleanup, with the relative standard deviations ( RSDs) less than 7.8% .

There was no significant difference between the results obtained by the two kinds of cleanup. Conclusion The proposed
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