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Determination of Pestiside Multi-Residues in Onion.
Leek and Ginger by Dispersive Solid-Phase Extraction and GC/MS
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(Dongguan Agricultural Test and Supervise Institution , Dongguan 523086 ,China)

Abstract: A multi-residue analytical method was developed for the determination of 28 pesti-
cide residues in onion, leek and ginger using gas chromatography-mass spectrometry
(GC/MS). The samples were treated with microwave (500 W,90 s) before being crushed to
make the allinase inactive and to eliminate the matrix effect. The pesticide residues were ex-
tracted from samples by acetonitrile, primary secondary amine (PSA) and C;s mixed adsor-
bents, which were used for purification at the same time to achieve quick, easy, cheap, ef-
fective, rugged and safe analysis. Internal standard substance-triphenyl phosphate (TPP)
was used to overcome matrix effect and achieve quantitatively determination. The correla-
tion coefficients are geater than 0. 995, and the limits of the detection are in the range of
0.1—20. 8 pg/kg. The method is validated at two fortification levels of 0. 05 mg/kg and 0. 1

mg/kg in blank samples, phorate, omethoate and cyfluthrin cannot be quantitatively deter-
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mined in ginger due to interference. The averge recoveries are in the range of 70% —130%

excepted for methmidopos, acephate and chlorothalonil that below 70%. The relative
standard deviations(RSDs) are in the range of 0. 5% —20%.

Key words: pesticide residues; gas chromatography-mass spectrometry (GC/MS) ; QuECh-

ERS method;onion;leek;ginger
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Florisil (6 mL/500 mg), 1.0 mg/L .
PSA Cy, 1.4
(620 °C 6 h, )6 1.4.1 DB-5MS (30 m X
. N . . 0.25 pm X 0. 25mm) ; 95
N N a- NS Y- C, 1.5 min, 20 °C/min 190 C.,
N N . . N . 5 ‘C/min 230 C, 1 min,
. N N N 25 °C/min 275 °C, 15 min;
. . . . . 250 C; 1.2 mL/min; 2 pl;
(1 000 mg/L): 1.4.2 280 C,
; (TPP, 99.9%) : Sig- 230 C,MS 150 C,
ma o 1.5
N o 1.5.1 ,
N , 2~3 cm 100 g , (500
o W)H90 s, 10.0 g )
1.2 25 mL ) 20 mL )
1 000 mg/L , 30 min, 7~8 g , 20 min,
0.8 mL 20 mL, 8 000 r/min 5 min,
40 mg/L , —20 C 1.5.2 6 mL
o , 0.3 g PSA 0.3 g Cis, 3
. min, 8 000 r/min 5 min, 4 mL
1.3 ,45 C , 50
0.1g s ul (TPP), 1 mL,
100 mL s 28 )
1 000 mg/L , 1,
—20 C o
1 28 N N
Table 1 Retention time, quantitive ions and qualitative ions of
28 pesticide residues and internal standard substance( TPP)
/min /(m/z) 1/(m/2) 2/(m/z)
22 TPP 15. 964 326 325
1 Methmidopos 4.608 141 94 95
2 DDW 4.733 109 185 220
3 Acephate 6.073 136 94 125
4 Omethoate 7.260 156 110 109
5 Sulfotep 7.892 322 202 238
6 Monocrotophos 7.927 127 192 97
7 Phorate 8.118 121 260 231
8 a- a~BHC 8.239 181 219 183
9 Dimethoate 8.422 125 93 229
10 5 B-BHC 8.653 219 183 181
11 7= y-BHC 8. 841 181 183 219
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/min /(m/2) 1/Gm/2) 2/(m/2)
12 Chlorothalonil 9.121 266 124 264
13 0- §-BHC 9. 366 219 183 181
14 2 Phosphamidon 2 9. 780 127 264 227
15 Parathion-methyl 10. 132 263 125 109
16 Fenitrothion 10. 704 277 125 260
17 Chlorpyrifos 11. 086 197 314 199
18 Parathion 11. 285 291 109 139
19 Isocarbophos 11. 389 136 230 289
20 Isofenphos-methyl 11. 807 199 231 241
21 Triazophos 15. 282 161 172 257
23 Bifenthrin 16. 468 181 166 197
24 Fenpropathrin 16. 643 181 125 265
25 Cyhalothrin 17. 439 181 197 208
26 1 Cyfluthrinl 19. 138 181 163 226
26 2 Cyfluthrin2 19. 295 181 163 226
26 3 Cyfluthrin3 19. 382 181 163 226
26 4 Cyfluthrind 19. 452 181 163 226
27 1 Cypermethrinl 19. 653 181 163 208
27 2 Cypermethrin2 19. 828 181 163 208
27 3 Cypermethrin3 19. 924 181 163 208
27 4 Cypermethrin4 19. 994 181 163 208
28 1 Fenvaleratel 21. 347 167 181 419
28 2 Fenvalerate2 21. 801 167 181 419
29 1 Deltamethrinl 22.648 181 251 253
29 2 Deltamethrin2 23.164 181 251 253
2 1,
2.1 la ,
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, o 500 , o
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Fig.2 Chromatograms of purifying effect with different adsorbents in onion blank sample
a. microwave+PSA+Cig; b. microwave+ PSA+ Cig+MgSO, ;
c. microwave+ PSA-+ Cig+ Carb/NH, SPE column; d. microwave+PSA- Cig+ Florisil SPE column
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Fig.3 Chromatograms of TPP and 28 kinds of compounds

2 28 N N
Table 2 Linear range,regression equation, correlation coefficient(r’) and detection limits of 28 pesticides
/ /(pg/kg)
(mg/kg)

22 TPP

1 Methmidopos 0.04~0.48 y=160 900x—1 490 1. 000 7.3 3.8 14.3
2 DDW 0.04~0.48 y=79 200x—426 1. 000 1.6 2.3 2.9
3 Acephate 0.04~0.48 y=82 800x—2 150 0.995 19.3 5.5 14.4
4 Omethoate 0.04~0.48  y=119 000x—3 470 0.995 13.8 4.5 14.2
5 Sulfotep 0.04~0.48 y=178 000x—1 600 1. 000 0.1 0.1 0.2
6 Monocrotophos 0.04~0.48 y=249 00x—4 420 0.999 8.5 17.5 15.4
7 Phorate 0.04~0.48 y=258 900x—568 1. 000 0.8 0.4 20.8
8 a- a-BHC 0.04~0.48 y=284 900x+355 1. 000 13.1 3.9 3.6
9 Dimethoate 0.04~0.48 y=16 800x—200 1. 000 8.2 11.6 13.1
10 B p-BHC 0.04~0.48 y=73 30021186 1. 000 18.6 9.0 4.4
11 Y- y-BHC 0.04~0.48 y=74 300x—68 1. 000 16.1 3.0 7.9
12 Chlorothalonil 0.04~0.48  y=231 000x—2 280 0.999 14.7 20.0 17.1
13 o8- §-BHC 0.04~0. 48 y=71400x—117 1. 000 12.1 6.1 8.7
14 2 Phosphamidon 2 0.04~0.48 y=79 400x—1 790 0.999 4.1 0.5 2.4
15 Parathion-methyl 0.04~0.48 y=111 000x—3 260 0.995 0.2 0.4 0.9
16 Fenitrothion 0.04~0.48 y=063 100x—1 340 0.995 1.2 0.8 0.7
17 Chlorpyrifos 0.04~0.48 y=77 800x+1 210 1. 000 0.3 0.5 0.7
18 Parathion 0.04~0.48 y=286 400x—2 850 0.995 0.4 0.3 0.6
19 Isocarbophos 0.04~0.48 y=47 500x—1 000 0.999 1.6 1.3 2.4

20 Isofenphos-methyl 0.04~0.48 y=218 000x—2 540 1. 000 0.7 0.6 0.6
21 Triazophos 0.04~0.48 y=285 600x—2 110 0.995 1.1 1.9 1.0
23 Bifenthrin 0.04~0.48 =778 000x+138 000 0.995 2.0 1.3 1.0
24 Fenpropathrin 0.04~0.48 y=61 400x+715 1. 000 2.3 2.5 1.5

25 Cyhalothrin 0.04~0.48 y=161 0002+ 3 890 1. 000 5.2 4.0 11.5
26 Cyfluthrin 0.04~0.48 y=15200x—194 0.996 6.9 2.3 16.8
27 Cypermethrin 0.04~0.48 y=16 330x+289 0.995 19.7 10.8 7.7
28 Fenvalerate 0.04~0.48 y=37 5002+695 1. 000 10.1 6.4 17.1
29 Deltamethrin 0.04~0.48 y=067 900x—155 0.995 15.0 6.1 13.4
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Table 3 The results of recovery test by external standard quantitative
0. 05 mg/kg 0.1 mg/kg
RSD/ RSD/ RSD/ RSD/ RSD/
/%% /%% /% % /% % /% %
22 TPP
1 Methmidopos 78 7.9 89 17.3 86 9.3 74 0.7 60 14.2
2 DDW 79 3.9 93 4.6 84 5.7 81 4.5 75 4.5
3 Acephate 35 15.0 60 15.6 81 4.8 85 11.4 72 2.4
4 Omethoate 77 17.2 53 7.2 58 5.6 102 13.7 125 5.9
5 Sulfotep 102 5.1 101 3.6 98 3.8 105 0.6 105 1.2
6 Monocrotophos 93 16.2 59 19.3 108 1.2 103 10.5 82 9.5
7 Phorate 97 7.4 175 1.7 105 1.2 96 1.1 129 1.6
8 a- a-BHC 97 4.7 74 11.9 103 2.7 97 1.2 90 3.2
9 Dimethoate 82 1.0 84 10. 3 85 7.6 106 2.2 103 3.5
10 B- B-BHC 102 6.9 76 12.3 102 3.2 107 0.5 102 8.0
11 Vs y-BHC 100 7.9 85 9.1 100 4.6 100 1.6 94 1.9
12 Chlorothalonil 29 2.0 96 2.9 119 9.0 92 9.0 57 7.2
13 5- 6-BHC 62 8.9 106 18.0 96 9.9 98 6.9 72 10. 2
14 2 Phosphamidon 2 99 16. 3 97 7.9 103 10. 8 116 10.5 81 12.2
15 Parathion-methyl 105 3.5 104 4.8 104 3.8 111 1.0 100 6.5
16 Fenitrothion 107 4.9 102 3.8 107 2.4 113 1.6 102 4.5
17 Chlorpyrifos 104 7.8 103 4.7 107 1.5 104 2.0 100 1.7
18 Parathion 113 10.1 112 2.6 112 1.5 109 1.2 104 4.4
19 Isocarbophos 113 8.6 112 19.1 109 2.7 110 2.3 92 9.9
20 Isofenphos-methyl 106 5.4 108 3.0 112 3.8 108 1.1 103 2.1
21 Triazophos 103 0.7 112 6.5 113 2.9 110 5.9 90 10.0
23 Bifenthrin 77 2.5 89 7.6 104 2.9 103 3.8 96 1.8
24 Fenpropathrin 96 9.2 75 18.0 102 3.7 108 3.8 100 1.7
25 Cyhalothrin 105 7.3 90 13.0 104 4.4 108 2.5 90 8.3
26 Cyfluthrin 129 8.8 170 4.2 126 5.0 82 4.9 134 11.4
27 Cypermethrin 126 6.8 112 15.9 103 4.2 113 3.8 90 5.8
28 Fenvalerate 108 9.0 74 6.2 102 4.0 108 8.1 95 6.8
29 Deltamethrin 86 3.0 81 10. 3 112 6.0 110 4.1 73 9.6




348 32

4

Table 4 The results of recovery test by internal standard quantitative

0. 05 mg/kg 0.1 mg/kg
RSD/ RSD/ RSD/ RSD/ RSD/
/%% /% % /% % /% % /% %
22 PP
1 Methmidopos 67 10.9 79 14.5 66 8.2 73 5.4 61 11.6
2 DDW 75 4.8 83 2.9 79 4.0 80 7.3 79 7.5
3 Acephate 34 11.7 54 8.6 59 6.6 84 7.8 75 5.6
4 Omethoate 72 15.7 47 4.8 55 4.6 100 9.7 130 7.7
5 Sulfotep 96 6.1 91 2.8 102 4.0 103 5.4 110 3.3
6 Monocrotophos 88 13.7 53 15.6 79 1.4 101 6.2 85 6.7
7 Phorate 92 7.8 105 8.8 100 1.1 95 3.8 133 2.7
8 a- a-BHC 91 1.1 67 9.1 97 5.2 96 6.1 94 1.1
9 Dimethoate 77 6.2 75 7.2 76 3.7 105 2.9 108 3.3
10 8- B-BHC 96 2.7 78 8.6 101 4.6 105 4.5 108 10. 3
11 Y- y-BHC 94 2.8 76 7.1 96 4.0 99 6.2 99 2.2
12 Chlorothalonil 36 2.0 87 2.6 72 4.9 89 5.6 60 8.9
13 o- 0-BHC 61 10.2 95 14.5 91 7.8 96 6.1 75 7.5
14 2 Phosphamidon 2 93 12.7 87 13.9 98 5.5 114 6.6 84 9.6
15 Parathion-methyl 99 7.1 93 2.4 99 4.2 109 4.5 105 5.3
16 Fenitrothion 100 7.9 92 1.5 101 2.5 111 3.4 107 3.8
17 Chlorpyrifos 98 8.4 93 3.2 101 1.9 103 3.0 105 2.7
18 Parathion 106 11.6 101 5.3 106 1.8 108 3.8 110 4.3
19 Isocarbophos 97 10. 6 100 14.6 104 2.4 109 3.0 97 7.6
20 Isofenphos-methyl 100 6.5 97 3.7 104 4.5 106 4.3 108 3.6
21 Triazophos 96 3.8 100 7.1 107 5.3 108 7.2 94 8.0
23 Bifenthrin 81 2.5 80 5.5 99 2.1 101 1.5 101 4.0
24 Fenpropathrin 90 4.5 87 8.9 97 2.8 106 1.3 104 2.5
25 Cyhalothrin 99 1.6 80 6.3 98 3.5 106 2.6 94 6.2
26 Cyfluthrin 130 8.1 125 8.0 103 3.5 119 0.6 132 11.0
27 Cypermethrin 128 7.8 100 13.3 72 3.8 111 1.8 95 5.5
28 Fenvalerate 101 17.9 72 8.4 91 2.0 107 3.6 100 7.1
29 Deltamethrin 81 10.9 73 3.5 101 4.8 108 2.4 7 8.5
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