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Classified Analysis of Residual Pesticides in Food by GC and GC/MS (1I)

Yasuhiro TAMURA **, Ichiro TAKANO **, Maki KOBAYASHI **, Kenji OTSUKA **,
Sanae TOMIZAWA **, Yukinari TATEISHI **, Naoko SAKAI **, Kyoko KAMIJO **,
Yuriko KAGEYAMA **, Akihiro IBE *** and Toshihiro NAGAYAMA **

Food products were analyzed to determine the levels of 99 pesticides, including 16 pesticides newly added to

our previous analysis reported in 2006. Residual pesticides were extracted from food samples with
acetone/n-hexane (2:3), followed by a cleanup procedure with the Envi-Carb/LC-NH2 or Envi-Carb/LC-PSA
column. Analysis was performed by combining GC-FPD, GC-FTD, GC-ECD and GC/MS(SIM). Our method

showed the recovery rates of 16 pesticides spiked into strawberries, spinach and corn at 0.1 u g/g ranged from

55.0 to 184.7%. This method is useful for screening various foods for residual pesticides.
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Table 1. Group in GC/MS(SIM), Retention Time and

Monitor Ion for Organophosphorus Pesticides

Pesticide Group RT(min) Monitor ion(m/z)
Dichlorvos 1 4.15 109 185

Ethoprophos 1 8.93 158 200 242
Dimethoate 2 11.05 87 125 93
Diazinon 2 11.90 179 304 199
Chlorpyrifos-methyl 3 14.19 286 288
Tolclofos-methyl 3 14.44 265 267
Parathion-methyl 3 14.68 263 109 125
Pirimiphos-methyl 4 15.16 290 276 305
Fenitrothion 4 15.67 277 260 125
Malathion 4 15.77 173 127 125
Chlorpyrifos 5 16.23 197 314
Fenthion 5 1632 278 169 125
Isocarbophos* 5 16.79 136 121 289
Chlorfenvinphos-1 6 17.56 267 323
Phenthoate 6 18.17 274 246 125
Chlorfenvinphos-2 6 18.30 267 323
Quinalphos 7 18.41 146 157 298
Methidathion 7 19.26 145 85 125
Prothiofos 8 20.13 309 267
Profenofos 8 20.39 208 139
Ethion 9 22.03 231 384 153
Triazophos* 9 23.01 161 257 285
Edifenphos 9 23.10 109 310 173
Piperophos* 10 2493 320 140 122
EPN 10 25.06 157 169 185
Phosmet 10 25.13 160 161
Phosalone 11 26.33 182 367

* newly added pesticides



Table 2. Group in GC/MS(SIM), Retention Time and Monitor

Ion for Organochlorine and Organonitrogen

Pesticides

Pesticide Group  RT(min) Monitor ion(m/z)
Chloroneb* 1 7.26 191 206
Isoprocarb* 1 7.38 121 136 91
Chlorpropham 1 9.53 127 213 154
Trifluralin 1 9.68 306 264
a-HCH 2 10.57 183 181
Simazine 2 11.35 201 186
Dicloran 2 11.48 206 176
B-HCH 3 11.90 183 181
Propyzamide* 3 11.96 173 175
Pyrimethanil* 3 12.56 198 199
vy-HCH 3 13.63 183 181
Acetochlor* 3 14.05 146 162
Vinclozolin 4 1431 212 285
Alachlor* 4 1443 160 188
8-HCH 4 14.51 183 181
Metalaxyl 4 14.89 206 249 220
Prometryn* 4 1490 241 184 226
Aldrin 5 15.51 263 293
Esprocarb 5 15.59 222 265 91
Thiobencarb 5 16.12 100 257
Triadimefon 5 16.70 208 181
Tetraconazole 5 17.42 336 338
Pendimethalin 6 18.08 252 281
Procymidone 6 18.68 96 283
Triadimenol-1 6 18.85 112 168
Phthalide 6 18.89 243 272
Triadimenol-2 6 19.16 112 168
Fenothiocarb* 6 19.49 72 160
Paclobutrazole 6 19.62 236 125
Pretilachlor 7 20.35 162 238
Flutolanil 7 20.39 173 281
Isoprothiolane 7 20.48 290 162
Dieldrin 7 8 20.54 79 263
Oxadiazone 7 8 20.56 175 258
p.p'-DDE 8 20.70 246 318
Buprofezin 8 20.79 172 105

Kresoxim-methyl 9 21.03 116 206
Carfentrazone-ethyl* 9 21.17 312 411
Endrin 9 21.34 263 81
Flusilazole 9 10 21.46 233 206
Myclobutanil 10 21.63 179 150
Chlorfenapyr 11 10 21.82 59 408
o,p'-DDT 11 22.02 235 237
Oxadixyl 11 22.60 163 105
p.p'-DDD 11 22.60 235 237
Mepronil 11 22.89 119 269 91
Benalaxyl* 11 23.01 148 206 204
Chlornitrofen 12 23.42 319 317
Propiconazole-1 12 23.51 259 173
p.p'-DDT 12 23.53 235 237
Propiconazole-2 12 23.69 259 173
Tebuconazole 12 24.19 125 250 127
Bifenthrin 13 24.82 181 166

Table 2. Continued

Pesticide Group  RT(min) Monitor ion(m/z)
Bromopropylate 13 24.88 341 333
Chlomethoxynil 13 2496 266 268
Fenpropathrin 13 25.15 181 265
Tebufenpyrad 14 2541 318 333
Cyhalothrin-1 14 26.21 181 197
Mefenacet 14 26.44 192 120
Cyhalothrin-2 14 26.50 181 197
Permethrin-1 15 27.50 183 163
Permethrin-2 15 27.72 183 163
Pyridaben 15 27.90 147 309
Cyfluthrin-1* 16 2842 163 165
Cyfluthrin-2* 16 28.58 163 165
Cyfluthrin-3* 16 28.66 163 165
Cyfluthrin-4* 16 28.73 163 165
Halfenprox 16 28.84 263 265
Cypermethrin-1 16 28.86 181 165
Fenbuconazole* 16 28.87 129 198
Cypermethrin-2 16 29.04 181 165
Cypermethrin-3 16 29.08 181 165
Boscalid* 16 29.14 140 342 344
Cypermethrin-4 16 29.18 181 165
Flucythrinate-1 16 29.23 199 157
Flucythrinate-2 16 29.48 199 157
Fenvalerate-1 17 30.19 225 181
Fluvalinate-1 17 30.26 250 252
Fluvalinate-2 17 30.36 250 252
Fenvalerate-2 17 30.52 225 181
Difenoconazole-1 17 30.90 323 265
Difenoconazole-2 17 30.98 323 265

* newly added pesticides
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Table 3. Recoveries of newly added 16 Pesticides Spiked in Sample

Recovery (CV) (%) (n=3)

Pesticide Strawberry Spinach Corn
Acetochlor 132.3(1.7) 112.2(5.1) 114.7(7.1)
Alachlor 123.2( 1.6) 103.7(5.1) 109.6( 6.5)
Benalaxyl 70.6( 0.5) 59.4(5.1) 121.8( 6.5)
Boscalid 70.7( 5.0) 55.0(4.3) 105.6( 2.2)
Carfentrazone-ethyl 71.4( 1.4) 56.9(5.7) 129.3( 8.5)
Chlorneb 93.7( 4.6) 72.4(10.3) 75.6(14.9)
Cyfluthrin 91.5(8.7) 90.9( 0.4) 129.8( 7.3)
Fenbuconazole 97.9(10.1) 74.5(2.2) 181.3( 4.6)
Fenothiocarb 73.9( 1.9) 60.8( 6.4) 120.3( 7.9)
Isocarbophos 153.1(4.4) 118.8( 6.3) 139.1( 7.3)
Isoprocarb 118.7(12.2) 95.6(5.1) 98.8(11.8)
Piperophos 72.1( 2.8) 58.7( 5.8) 147.2( 6.6)
Prometyn 129.5(1.4) 107.8(5.5) 104.2( 6.1)
Propyzamide 125.9( 2.6) 102.8( 5.2) 106.0( 6.8)
Pyrimethanil 134.7( 0.6) 100.9( 5.1) 95.9( 6.0)
Triazophos 104.3(12.1) 76.8(9.1) 184.7( 6.7)
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