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(1) BEREAFHEK?2] QO EXRBEIFHREI
RES BREBR R | BB BEA RE®R E B A e E 1A
(%) (m/z) (m/z) () (m/z) (m/z)

1 | Dichlorvos 6.50 109 185 56 | Methamidophos 6.34 94 141
2 | Butylate 8.37 146 156 57| EPTC 7.60 128 43
3 | Isoprocarb 9.56 121 136 58 | Acephate 8.42 136 94
4 | Ethoprofos 10.61 158 200 59 | Fenobucarb 10.33 121 150
5 | Bendiocarb 11.00 151 166 60 | Chloropropham 10.76 127 213
6| @ -HCH 11.40 183 219 61 | Cadusafos 11.19 159 —
7| B -HCH 11.97 219 181 62 | Thiometon 11.49 88 125
8 | Terbufos 12.14 231 — 63 | Dimethipin 11.85 54 43
9 | Tefluthrin 12.55 177 — 64| v -HCH 12.08 219 181
10| & -HCH 12.55 219 181 65 | Diazinon 12.36 179 137
11 | Ethiofencarb 12.90 107 168 66 | Etrimphos 12.67 292 181
12 | Tolclofos-methyl 13.41 265 — 67 | Pirimicarb 12.88 166 72
13 | Primiphos-methyl 13.86 290 305 68 | Benfuresate 13.05 163 256
14 | Methiocarb 13.84 168 163 69 | Parathion-methyl 13.33 263 109
15 | Malathion 14.02 173 125 70 | Carbaryl 13.44 144 115
16 | Diethofencarb 14.09 124 — 71 | Fenitrothion 13.85 277 247
17 | Metolachlor 14.18 162 238 72 | Esprocarb 13.92 222 —
18 | Dimethylvinphos 14.23 295 — 73 | Dichlofluanid 14.01 123 224
19 | Isofenphos P=0 14.36 120 228 74 | Thiobencarb 14.05 100 72
20 | Chiorfenvinphos 15.04 269 267 75 | Fenthion 14.21 278 125
21 | Isophenphos 15.03 213 — 76 | Chlorpyriphos 14.26 314 199
22 | Quinalphos 15.09 146 156 717 | Parathion 14.28 291 109
23 | Triadimenol-1 15.12 112 — 78 | Fosthiazate-1 14.58 195 97
24 | Triadimenol-2 15.25 112 — 79 | Fosthiazate-2 14.63 195 97
25 | Quinomethionate 15.38 234 206 80 | Pendimetharin 14.88 252 —
26 | Paclobutrazol 15.49 236 — 81 | Pyrifenox(Z) 14.96 262 —
27 | Flutolanil 15.82 173 — 82 | Captan 15.09 79 —
28 | Pretilachlor 16.01 238 — 83 | Phenthoate 15.10 274 —
29 | p,p-DDE 16.05 246 317 84 | Pyrifenox(E) 15.46 262 —
30 | Flusilazole 16.22 233 — 85 | Prothiofos 15.93 309 —
31 | Fensulfothion 16.71 292 308 86 | Tricyclazole 16.08 189 162
32 | Propiconazole-1 17.41 259 — 87 | Myclobutanil 16.18 179 150
33 | Lenacil 17.43 153 — 88 | Cyproconazole 16.48 222 139
34 | Propiconazole-2 17.53 259 — 89 | Cholrobenzilate 16.64 251 139
35 | Thenylchlor 17.76 127 — 80 | p,p'-DDD 16.84 235 165
36 | Captafol 17.89 79 — 91 | Mepronil 17.04 269 119
37 | Acetamiprid 18.40 152 126 92 | Edifenphos 17.40 310 —
38 | Dicofol 18.91 251 139 93 | Tebuconazole 17.75 125 250
39 | Phosalone 19.07 182 367 94 | Iprodione 18.21 314 —
40 | Cyhalothrin-1 19.19 181 197 95 | EPN 18.43 157 169
41 | Mefenacet 19.28 192 — 96 | Tebufenpyrad 18.61 333 —
42 | Cyhalothrin-2 19.38 181 197 87 | Pyriproxyfen 19.12 136 —
43 | Fenarimol 19.59 139 — 98 | Acrinathirin 19.54 181 —
44 | Bitertanol -1,2 20.16 170 — 99 | Pyracrofos 19.77 360 —
45 | Pyridaben 20.26 147 — 100 | Permethrin-1 20.11 183 —
46 | Cypermethrin-1 21.04 181 — 101 | Pemmethrin-2 20.23 183 —
47 | Cypermethrin-2 21.08 181 — 102 | Cyfluthrin-1 20.69 226 163
48 | Cypermethrin-3 21.19 181 — 103 | Cyfluthrin-2 20.77 226 163
49 | Cypermethrin4 21.38 181 — 104 | Cyfluthrin-3 20.85 226 163
50 | Flucythrinate-1 21.19 199 — 105 | Cyfluthrin-4 20.88 226 163
51 | Flucythrinate-2 21.38 199 — 106 | Halfenprox 21.05 263 —
52 | Pyrimidifen 21.711 184 — 107 | Silafluofen 2142 179 —
53 | Fluvalinate-1 22.04 250 — 108 | Fenvalerate-1 21.91 167 —
54 | Fluvalinate-2 22.16 250 — 109 | Fenvalerate-2 22.12 167 —
55 | Del hrin 22.74 181 253 110 | Difenoconazole-1 22.38 323 —
111 | Difenoconazole-2 22.46 323 —
112 | Imibenconazole 23.91 125 —
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£2 HEEOBFMEIRABRER (1)
BEEA S8 %271 (n=h) ALY  (n=h) Xk (n=5)
0.2-g/gin 0.05-g/giRin 0.2-g/giFm 0.06-g/gfhn 0.2-g/gm 0.06-g/gifhn
[ iy & RSD [ ix & RSD [ ix & RSD [ ix & RSD [ ix & RSD B i £ RSD

1 | Dichlorvos A 69.1 14.1 48.4 14.7 52.9 9.5 76.0 6.4 74.3 71 79.1 9.0

2 | Butylate E 66.9 156 49.8 10.2 50.7 14.4 72.8 13.1 74.0 8.1 78.2 6.3

3 | Isoprocarb C 91.8 5.9 102.7 5.1 86.1 4.2 97.1 3.0 79.2 7.1 97.7 4.6

4 | Ethoprofos A 92.6 5.7 100.7 4.5 82.8 3.6 94.4 2.3 80.5 6.6 97.9 3.0

5 | Bendiocarb C 94.3 6.1 104.9 3.7 77.3 4.2 99.0 26 75.9 8.0 88.3 7.2

6| @ -HCH B 90.4 6.2 95.0 4.6 85.5 44 93.4 2.5 78.5 77 94.7 4.5

7| B -HCH B 105.0 3.9 107.7 5.1 89.6 2.1 97.9 7.3 80.7 8.4 96.1 3.3

8 | Terbufos A 70.2 7.6 42.1 171 70.3 14.4 90.8 2.9 76.3 7.7 77.3 4.8

9 | Tefluthrin D 93.4 5.8 101.0 4.0 86.9 3.5 93.6 1.4 78.8 6.7 98.0 3.2
10| 6 -HCH B 92.7 4.5 101.0 2.5 90.9 5.2 95.1 1.9 77.9 9.0 923 10.0
11 | Ethiofencarb C 4.7 30.0 7.5 48.1 12.7 111.9 59.1 241 21.4 38.3 5.9 3.3
12 | Tolclofos-methyl A 93.8 4.7 103.3 34 87.6 34 96.1 2.2 80.4 6.3 99.2 3.5
13 | Primiphos-methyl A 94.6 4.5 102.6 29 88.1 3.1 96.3 2.0 79.2 7.3 98.4 26
14 | Methiocarb C 92.0 4.9 95.6 4.8 93.8 3.9 103.1 34 77.6 71 87.9 8.9
15 | Malathion A 95.6 4.3 107.0 33 88.5 2.0 97.3 26 80.4 7.3 102.6 3.9
16 | Diethofencarb C 93.5 4.6 104.4 3.6 87.2 3.5 96.9 2.2 77.1 7.3 96.1 4.8
17 | Metolachlor E 93.5 4.9 105.7 2.9 86.3 3.2 97.3 1.9 79.4 7.6 98.8 3.0
18 | Dimethylvinphos A 94.9 4.5 104.5 4.0 89.8 3.5 98.7 2.7 81.1 6.8 97.6 4.0
19 | Isofenphos P=0 A 97.6 6.0 1112 3.0 88.7 3.9 101.2 2.0 80.9 7.2 99.0 77
20 | Chlorfenvinphos A 93.7 4.8 107.3 3.1 87.7 4.2 91.8 2.6 80.5 6.9 92.8 1.9
21 | Isophenphos A 93.9 4.0 104.2 2.3 86.9 3.7 96.3 2.7 80.1 7.5 100.1 3.3
22 | Quinalphos A 96.0 4.2 96.1 2.7 91.0 2.8 106.8 4.9 79.0 5.7 93.3 6.0
23 | Triadimenol-1 E 91.9 4.9 113.2 4.2 87.0 3.6 103.0 4.7 — — — —
24 | Triadimenol-2 E — — — — 86.4 2.1 91.9 2.1 80.8 7.2 101.7 4.4
25 | Quinomethionate E 0.6 223.6 0.0 0.0 0.3 223.6 10.9 27.6 104 60.3 17.2 37.0
26 | Paclobutrazol E 924 4.8 101.1 4.1 88.1 3.0 96.4 3.0 76.7 6.9 101.0 35
27 | Flutolanil E 93.5 47 105.6 5.3 86.7 34 98.9 22 78.8 77 99.0 4.5
28 | Pretilachlor E 92.0 4.1 105.1 3.3 87.7 3.3 97.3 1.7 79.8 6.8 96.5 3.8
29 | p,p'-DDE B 94.5 4.2 103.1 3.1 87.2 2.5 95.4 2.5 74.9 7.6 93.0 4.9
30 | Flusilazole E 89.5 4.9 95.8 34 87.2 2.5 91.3 2.9 80.2 7.3 99.8 44
31 | Fensulfothion A 86.1 14.1 81.0 4.1 74.8 4.1 84.2 4.4 64.6 5.3 80.5 5.5
32 | Propiconazole-1 E 91.3 5.2 100.6 3.4 85.5 2.9 101.6 3.2 80.7 7.1 99.0 3.0
33 | Lenacil E 88.5 4.6 94.7 34 89.4 3.8 101.6 2.7 79.0 7.1 101.3 4.5
34 | Propiconazole-2 E 90.1 3.8 99.4 3.6 85.7 2.8 102.9 3.0 80.3 6.9 102.1 4.1
35 | Thenylchlor E 101.5 4.3 94.4 2.8 101.4 2.5 96.7 34 924 6.8 101.0 4.0
36 | Captafol B 16.9 36.9 * * * * * * 56.4 25.6 * *
37 | Acetamiprid E 93.2 5.5 100.7 5.9 92.7 2.6 106. 6.3 74.7 7.9 99.8 8.3
28 | Dicofol B . N . . . . . . . . . .
39 | Phosalone A 89.7 3.7 96.1 4.3 92.3 3.5 95.4 2.8 82.6 6.8 105.5 8.6
40 | Cyhalothrin-1 D 86.1 44 04.7 25 86.1 21 106.0 3.2 80.6 6.7 99.1 6.9
41 | Mefenacet E 91.3 4.0 86.6 10.0 87.3 3.0 103.7 5.3 79.6 8.0 108.9 6.8
42 | Cyhalothrin-2 D 89.5 4.6 89.4 3.9 89.2 1.9 101.5 3.5 84.1 7.4 108.3 5.8
43 | Fenarimol E 914 4.5 95.2 3.5 88.6 2.3 94.5 6.3 87.7 9.6 101.0 6.7
44 | Bitertanol -1,2 E 91.3 47 96.3 3.7 91.9 26 96.9 3.1 78.7 7.0 98.6 8.7
45 | Pyridaben E 87.3 4.4 92.2 3.5 88.6 2.5 97.1 3.8 84.3 7.6 112.9 7.5
46 | Cypermethrin-1 D 71.8 4.5 57.4 52.0 84.3 2.8 106.3 9.0 116.0 16.5 196.0 38.7
47 | Cypermethrin-2 D 100.4 16.3 102.6 4.7 109.2 17.7 96.9 6.5 92.9 22.7 96.5 17.5
48 | Cypermethrin-3 D 85.7 5.0 97.0 4.8 88.4 6.3 96.2 4.8 81.1 6.4 1233 214
49 | Cypermethrin4 D 81.3 5.4 93.9 5.1 117.5 22.9 94.6 5.7 82.8 8.3 106.4 7.5
50 | Flucythrinate-1 D 82.4 5.1 108.6 6.6 89.0 3.9 97.8 7.8 82.1 6.2 117.7 10.0
51 | Flucythrinate-2 D 87.3 5.8 93.9 5.4 91.0 4.0 98.0 4.9 83.1 6.1 104.0 6.5
52 | Pyrimidifen E 29.6 427 26.2 25.8 51.3 14.0 59.9 23.6 58.1 9.5 86.2 14.3
53 | Fluvalinate-1 D 91.8 4.8 92.3 4.5 89.6 4.4 97.0 6.2 80.6 6.7 100.0 9.5
54 | Fluvalinate-2 D 82.8 6.5 97.8 4.7 91.5 5.6 97.5 5.1 71.6 5.5 96.6 8.2
55 | Deltamethrin D 84.6 6.6 98.7 5.6 91.2 5.6 97.5 71 73.8 8.2 81.0 7.8
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#3 SHBEoBRMEREBRER (2)
BRES R Favy (n=5) FLrY  (n=h) ¥ (n=5)
0.2-g/gim 0.06-g/g7n 02-g/giFn 0.06-g/g7n 0.2-g/gi%in 0.06-g/giHn
EdR#E| RSD |miuw=x=| RSD |mug=xE| RsD |EMR#=E| RSD |MEum= | RSD |Eum=E | RSD
56 | Methamidophos A 64.1 4.5 76.5 7.5 573 6.5 84.7 1.9 74.7 78 818 47
57| EPTC E 63.1 17.6 394 10.8 41.0 214 69.7 10.2 836 6.9 69.2 6.4
58 | Acaphate A 57.2 130 61.9 7.2 56.3 125 69.9 6.3 713 8.3 773 3.5
59 | Fenobucarb c 98.6 5.1 98.5 5.0 86.5 34| 1049 33| — — — —
60 | Chloropropham c 100.1 43 80.0 36 85.5 35 79.5 329 93.2 60| 1036 3.1
61 | Cadusafos A 98.7 54| 103.0 46 825 43| 1026 35 927 6.1 101.8 45
62 | Thiometon A 5.2 37.2 * * 221 115.9 * * 61.8 14.6 14.9 34.2
63 | Dimethipin E 97.8 42 71.9 7.5 81.8 1.5 86.7 5.5 89.8 5.8 84.6 3.8
64| v -HCH B 101.9 6.1 100.2 7.8 83.7 3.8 100.2 3.6 93.8 6.9 105.7 4.8
65 | Diazinon A 98.3 49 89.9 6.5 85.4 3.3 95.5 5.0 91.1 7.0 103.8 41
66 | Etrimphos A 100.3 5.2 98.8 4.0 88.2 3.9 103.6 3.1 91.7 5.9 103.1 4.1
67 | Pirimicarb [+ 874 4.9 81.9 5.0 86.1 4.4 100.4 2.7 91.9 71 98.4 3.1
68 | Benfuresate A 100.8 6.0 98.7 3.6 87.5 3.6 102.4 3.2 94.4 8.9 103.2 21
69 | Parathion-methyl A 98.0 4.6 101.6 4.1 98.2 9.8 100.4 7.5 93.6 7.3 107.8 4.7
70 | Carbaryl C 97.1 6.5 96.8 3.2 984 4.2 110.0 4.0 89.2 6.7 81.7 81
71 | Fenitrothion A 116.4 47 103.1 4.3 109.0 6.1 103.2 4.8 103.7 6.6 104.2 41
72 | Esprocarb C 101.7 4.3 101.3 3.9 89.2 29 103.0 29 91.3 6.5 102.2 3.1
73 | Dichlofluanid B * * 371 4.2 198.5 10.8 984 4.9 821 442 86.5 38.8
74 | Thiobencarb c 102.6 46| 1010 441 92.3 39| 1040 35 95.4 64| 105.1 35
75 | Fenthion A 63.2 10.2 25.0 27.0 68.6 231 96.6 4.2 88.0 7.3 77.0 7.3
76 | Chiorpyriphos A 101.0 45| 1013 45 90.8 29| 1026 38 926 64| 1018 37
77 | Parathion A 101.8 45| 1058 4.3 96.7 9.1 99.8 8.0 93.0 74 106.7 45
78 | Fosthiazate-1 A 100.3 55 102.5 3.9 89.6 5.2 104.3 29 88.2 9.4 102.2 8.2
79 | Fosthiazate-2 A 100.7 4.0 105.6 5.5 943 3.8 107.1 22 96.5 8.9 116.8 8.3
80 | Pendimetharin E 102.8 42 101.7 4.6 96.4 7.9 104.5 59 92.9 6.7 104.9 4.3
81 | Pyrifenox(Z) B 85.5 54 88.0 7.6 86.9 3.7 97.7 5.6 90.7 6.5 99.3 3.1
82 | Captan B 37.7 31.4 * * 68.8 40.3 * * 62.9 13.3 * M
83 | Phenthoate A 97.4 49 101.1 3.3 111.8 4.6 102.8 3.2 96.7 6.1 101.3 3.7
84 | Pyrifenox(E) B 84.3 6.0 87.3 7.1 86.9 4.1 96.3 8.0 87.0 5.9 99.5 29
85 | Prothiofos A 101.1 4.1 100.7 3.5 89.6 3.4 101.1 2.2 894 6.9 101.6 3.7
86 | Tricyclazole E 914 75 94.3 3.7 74.9 15.9 90.1 7.5 94.0 9.0 108.4 57
87 | Myclobutanil E 98.7 3.6 99.7 29 88.5 3.1 100.3 25 95.3 6.7 103.1 3.0
88 | Cyproconazole E 98.5 4.6 97.0 6.5 895 3.2 101.5 26 93.9 6.9 103.3 3.2
89 | Cholrobenzilate B 100.9 4.1 101.6 3.6 91.1 3.6 104.7 26 93.1 7.2 997 4.0
90 | p,p'-DDD B 100.0 44 102.7 3.1 89.9 3.2 101.8 3.5 90.5 6.4 998 28
91 | Mepronil E 97.8 6.4 101.7 29 915 4.0 992 4.3 954 7.3 103.6 3.7
92 | Edifenphos A 100.9 42 99.6 3.0 92.0 57| 1029 34 928 52| 1015 5.0
93 | Tebuconazole E — — — — 86.0 35| 1114 6.1 93.3 67| 1043 28
94 | Iprodione E 98.9 42| 1014 34 88.2 45| 1029 2.2 89.4 6.6 95.9 6.0
95 | EPN A 107.0 58 107.2 4.3 100.7 17.5 95.6 10.8 97.7 7.2 104.6 35
96 | Tebufenpyrad E 100.2 3.9 100.8 29 89.9 3.9 100.9 3.3 92.8 6.0 100.0 25
97 | Pyriproxyfen E 96.8 4.6 100.6 3.6 91.3 3.7 103.0 29 92.9 6.5 102.7 3.5
98 | Acrinathrin D 103.9 5.5 96.6 4.0 86.4 4.3 104.7 2.8 85.6 6.2 87.2 7.8
99 | Pyracrofos A 101.4 48 100.0 3.6 92.0 5.5 102.9 2.7 93.9 6.0 100.5 2.6
100 | Permethrin-1 D 100.4 44 93.8 4.5 89.1 4.1 100.2 2.6 98.4 9.6 97.1 8.4
101 | Permethrin-2 D 101.4 44 102.8 3.3 89.9 4.0 101.7 24 89.8 8.5 98.4 2.8
102 | Cyfluthrin-1 D 100.4 53 102.5 3.9 90.3 4.2 99.9 3.4 86.8 41 928 3.0
103 | Cyfluthrin-2 D 99.0 4.1 97.2 5.6 93.2 4.7 100.4 4.1 91.7 4.0 80.3 10.0
104 | Cyfluthrin-3 D 96.0 54 102.9 55 109.6 10.3 81.7 9.5 118.2 9.8 74.2 11.6
105 | Cyfluthrin4 D 101.4 70 103.5 5.6 925 4.0 98.2 8.7 874 16.4 921 8.9
106 | Halfenprox D 100.7 49 99.1 4.1 893 4.1 102.7 3.6 848 6.0 825 8.7
107 | Silafluofen E 101.7 53|  100.1 35 87.2 42| 1037 26 84.4 8.0 93.9 35
108 | Fenvalerate-1 D 98.4 5.1 97.4 3.2 93.3 4.7 101.1 25 90.9 41 927 47
109 | Fenvalerate-2 D 115.0 85 86.3 39| 1049 3.3 85.7 7.0 97.2 69| 1038 39
110 | Difenoconazole-1 E 97.7 89 90.5 50| 1089 55 1043 42 96.8 56| 103.1 34
111 | Difenoconazole-2 E 96.8 5.7 97.7 3.4 100.8 5.2 104.5 3.9 95.8 4.2 99.5 21
112 | Imibenconazole E 95.0 10.0 62.1 3.5 104.7 71 124.0 14.4 98.5 42 105.0 3.5
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Screening method for residual pesticides in crops by GC/MS

Yuki Ashizuka and Reiko Nakagawa

Fukuoka Institute of Health and Environmental Sciences
39 Mukaizano, Dazaifu, Fukuoka 818-0135, Japan

A simple method is described for the multi-residue determination of pesticides in crops. Residues are extracted from samples

with acetonitrile/water, and treated with solid phase minicolumn cleanup. Using this method, a high speed and precision analysis

can be achieved without GPC. Satisfactory recoveries from 70 to 120% were obtained for analysis of 74 pesticides. In the

surveillance of fruits and vegetables, residues were detected from a grape, strawberries, an eggplant, a pimento and a Chinese

cabbage.
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