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Application of QUEChERS Method Coupled with Online GPC GC/ MS
for Determination Pesticide Residues in Vegetables and Fruits

LU Da sheng, XIONG Lt bei, WEN Yimin, QIU Xirrlei, WANG Guo quan
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract: 25 pesticide residues including organochlorine, pyrethroid, acaricide in vegetables
and fruits were determined by online GPG GC/MS coupled with QuEChERS method. The
results show that GPC of online GPG-GC/MS system can effectively remove chromato-
graphic interferences that QuEChERS pretreating method can not effectively removed.
Compared with GC/MS, online GPCG- GC/MS has the lower interfered background and bet-
ter peak shape. Identification and quantization of pesticide residues with online GPC GC/
MS can be well performed. All pesticides including three spiked samples (spinach, cucum-
ber and apple) at the level of 0.01 mg/ kg have 80% —120% of the recovery and less than
20% of the coefficients of variation.
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): Sigma Aldrich ; (
, 99.999%) :
(SRMs), ; (
(MRMs) 98.0%): ,
MRMs , 400 C 2h; (GCB) C18
- N- (PSA) SPE
SPE (3 L/500 ¢g): Supelco
1" QuEChERS ;13 mm M illipore
, 1.2 GPCGUMS
2 AOAC 2007. 01 EN :0. 1 mL/ min; :40 C;
15662 NY/T 1380-2007 , :4~ 6 min; :0.1
SPE SPE min; :V( ). V( y=3:17
o : PTV (120 C 4. 5min,
80 C/min 250 C, 34 min;
: ; : 7 min;
:82 C 5 min, 80 C/ min 280 C,
(GPC) 10. 25 min; , 120 MPa;
: 30 m L/ min; :1.75 mL/min;
( ) :20 BL
: . MS :200 C; : 250 C;
: 8 min; : 1. 05 kV;
(TC 275) (SIM),
cpc ° , GPC ( ) ( )
, GPC )
- - 10 ,
(GPCG-GC/MS) QuEChERS ,
) SIM 1, 1
25 1.3
, MRM s 1.3.1 QuEChERS
[ 1] . 10g
1.1 40 mL , 10 mL
GPCG-GC/ MS : , 1% lg )
LG 10ADvp 10ADvp Shodex lg 4¢ ,
CLNpak EV-200AC (2 mm % 1 min, 4 000 r/min 1 min; 1 mL
150 mm) ;GC/MS 50 mg PSA 50 mg C18 20 mg GCB
, PTV-2010 , RtxS5ms 125 mg , 1
(0.25 mmx 30 mx 0.25 Hm) min, 4 000 r/ min 2 min;
25 ( > 0.5 mL , 10 BL 2.5
98.0%): Chem Service ; ( mez/, L 0.5 ml,
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5 s s
1.3.2 0.005~ 0. I mg/L
, 5¢g/L 0.05 mg/L
1 25 GC/MS
Table 1 Table of GU MS single ion monitor parameters of 25 pesticides
/min /u /u
1 «a (a BHC) 18. 652 219 181 111
2 (Hexachlorobenzene) 18. 838 284 142 249
3 B (BBHC) 19. 506 181 219 111
4 ¥ (¥BHC) 19. 666 181 219 111
5 & (§BHC) 20. 415 219 181 111
6 (Aldrin) 22.719 263 293 255
7 (Kelthane) 22.994 139 215 251
8 ( ) (Heptachlor epox ide) 23.764 353 263 237
9 (Heptachlor) 23. 884 272 237 185
10 I (Endosulfan I) 24. 686 339 195 241
11 p,p- (p.p’-DDE) 25.253 246 318 176
12 ( Dieldrin) 25.351 345 277 263
13 (Buprofezin) 25.479 172 305 249
14 ( Endrin) 25.908 345 263 281
15 II (Endosulfan II) 26. 161 241 267 339
16 p,p- (p,p’-DDD) 26. 320 235 320 165
17 o,p- (o, p -DDT) 26. 383 235 199 165
18 p,p- (p,p’-DDT) 27.212 235 199 165
19 (Bifenthrin) 28.346 181 166 197
20 (Fenpropathrin) 28.551 265 349 181
21 (T eradifon) 29.117 229 159 175
22 - 1(Cyhalothrir 1) 29. 401 181 197 208
23 - 2(Cyhalothrir 2) 29. 647 181 208 197
24 - 1( Permethrimr 1) 30. 691 183 163 255
25 - 2( Permethrirr 2) 30. 883 183 163 255
26 - 1( Cyperm ethrirr 1) 32.389 181 209 163
27 - 2( Cyperm ethrirr 2) 32.567 181 163 209
28 - 3( Cyperm ethrirr 3) 32.722 181 163 209
29 - 4( Cyperm ethrimr 4) 32.751 181 163 209
30 - 1(Fenvalerate 1) 34.452 167 125 225
31 - 2(Fenvalerate 2) 34. 803 167 125 225
32 - 1( Deltamethrimr 1) 36. 812 172 253 181
33 - 2( Deltamethrimr 2) 37. 801 172 253 181
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in standard solution at the concentration of 0.05 mg/L
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Fig.3 Chromatographic comparison of pesticide residues between
GPC GC/MS and GC MS in the matrix of cucumber
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Fig.4 Chromatographic of two pesticide residues between GPC GC/MS ( a, ¢
and GC/MS( b, d) with QUEChERS method in the matrix of cucumber
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Fig.5 Chromatographic of pesticide residues between deaning up( I )
and nomr deaning up( II ) with QuEChERS method in the matrix of cucumber
2.3 QuECHhERS GPG GO MS , 0. 005 mg/kg,
2 3
3 , 80% ~ 120% ,
0.01 mg/kg . QuEChERS 20% SPE
s 50 mg, 50% ~
0.05 mg/L, 5 GPCGGC/ 70%; 1/3 s
MS s , R 70% ~ 90%
0.99 0.01 mg/kg
2 3 (n=5)
Table 2 Recovery and RSD of pesticide residues in
3 spiked samples using QuUEChERS method coupled with GPC GC/MS
! % ! % ! % /%
o4 113 110 96 4 6 7 p.p*DDT 109 119 105 8 2 3
82 98 108 3 5 4 118 111 108 3 6 5
B 100 112 93 14 5 6 103 114 104 6 4 4
¥ 105 112 98 4 5 6 104 112 107 1 4 3
& 110 114 103 8 5 3 1 95 101 103 5 11 7
105 110 100 5 4 5 2 106 115 102 6 6 6
113 109 102 5 6 5 1 115 108 100 3 6 5
107 99 100 7 12 7 2 116 108 101 5 7 4
1 107 107 104 11 5 5 1 107 112 97 7 7 6
p,p“DDE 115 113 110 4 2 3 2 97 113 103 6 4 4
113 106 101 4 3 6 3 116 110 104 8 7 7
111 118 114 7 1 3 4 85 109 102 5 4 3
110 108 107 8 10 4 1 109 107 104 9 10 2
I 101 91 102 10 3.9 5 2 111 110 100 4 4 2
p,p“DDD 114 111 108 4 4 5 1 109 106 105 5 5 4
o, p“DDT 115 115 103 4 4 5 2 99 114 102 3 3 3
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