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Table 1. Detection Limits of 185 Pesticides by GC/MS-SIM

Pesticides Retention Monitor Detection Type Pesticides Retention Monitor Detection Type
time ion limit time ion limit
(min) (m/z) (pg/mL) (min) (m/z) (ug/mL)
Aldicarb 4.13 115 0.01 A Metribuzin 22.20 198 0.02 B
Desmedipham 5.32 119 0.1 C Dimethenamid 22.20 154 0.05 C
Hexythiazox 6.03 82 0.1 B Methiocarb sulfoxide 22.54 169 0.1 A
Dymron 9.17 146 0.02 B  Parathion-methyl 22.60 263 0.04 B
Cumyluron 9.21 146 0.2 C Chlorpyriphos-methyl 22.65 286 0.02 A
Methamidophos 9.76 141 0.04 A Carbaryl (NAC) 22.85 115 0.002 A
Daminozid 10.11 100 1.0 C Tolclophos-methyl 22.88 265 0.005 A
Dichlorvos(DDVP) 10.17 185 0.005 A Bensulide(SAP) 22.92 77 0.5 C
Trichlorphon(DEP) 10.17 185 0.05 B Alachlor 23.21 146 0.1 B
Chlorsulfuron 10.83 140 0.3 B Cinmethylin 23.51 105 0.005 B
Chlorfluazuron 11.14 141 0.01 A Methiocarb sulfone 23.78 200 0.1 A
Diflubenzuron 11.14 141 0.005 B Methiocarb 24.43 168 0.01 A
Azimsulfuron 11.31 154 1.0 C Fenitrothion(MEP) 24.43 277 0.1 B
Tribenuron-methyl 11.53 154 0.2 C Probenazole 24.63 130 0.2 B
Chlorimuron-ethyl 11.61 159 0.3 B Esprocarb 24.69 222 0.005 A
EPTC 11.77 128 0.001 A Pirimiphos-methyl 24.81 290 0.02 A
Propamocarb 12.25 143 0.05 A Dichlofluanid 24.83 123 0.005 A
Butylate 12.78 146 0.002 B Aldrin 24.93 263 0.01 B
Acephate 12.80 136 0.04 A Thiobencarb 25.06 100 0.005 B
Hexaflumuron 12.89 141 0.3 C Malathion 25.43 173 0.02 A
Metolcarb(MTMC) 13.21 108 0.02 B Metolachlor 25.56 162 0.05 C
DADK 14.22 154 0.02 A Dimethylvinphos 25.75 295 0.01 B
Isoprocarb(MIPC) 14.39 136 0.001 B Fenthion(MPP) 25.76 278 0.01 A
DPMA 14.45 162 0.1 A Dicofol 25.80 139 0.002 B
Fenobucarb(BPMC) 15.64 121 0.001 A Chlorpyrifos 25.90 199 0.02 B
Propoxur (PHC) 15.71 110 0.01 B  Diethofencarb 25.91 225 0.01 A
Ethoprophos 16.13 158 0.005 A Parathion 25.96 209 0.1 A
Chlorpropham(IPC) 16.48 213 0.01 A Triadimefon 26.15 85 0.2 B
Methabenzthiazuron 16.53 164 0.02 B  Fthalide 26.47 243 0.04 B
Bendiocarb 16.95 126 0.005 B  Fosthiazate 26.90 195 0.05 A
DK 17.03 168 0.02 B Cyprodinil 27.65 224 0.1 C
Pencycuron 17.07 180 0.01 A Anilazine 28.08 239 1.0 C
Trifluralin 17.19 306 1.0 C  E-chlorfenrinphos
Cadusafos 17.24 159 0.01 B (E-CVP) 28.17 267 0.02 B
a 17.48 183 0.005 A Pendimethalin 28.19 252 0.05 A
Thiometon 17.81 88 0.002 A Penconazole 28.21 159 0.2 C
Fluoroimide 18.07 259 0.2 B Captan 28.32 79 0.02 A
Dimethoate 18.10 87 0.01 A Z-pyrifenox 28.44 92 0.05 B
Ethoxyquin 18.37 202 0.01 A Folpet 28.78 104 0.1 B
Dimethipin 18.54 118 0.02 A Z-chlorfenrinphos
B 18.71 183 0.01 A (Z-CvP) 28.92 267 0.02 B
Cyromazin 18.78 151 0.05 B Quinalphos 29.01 146 0.01 A
% 18.98 183 0.01 A Isofenphos 29.02 120 0.02 A
Triflumizole Triadimenol 29.10 112 0.05 A
metabolite 19.01 201 0.05 B Phenthoate(PAP) 29.11 125 0.02 A
Terbufos 19.43 231 0.02 A Chinomethionate 29.15 206 0.01 A
o 20.19 219 0.02 A Triflumizole 30.04 278 0.2 B
Diazinon 20.23 137 0.05 B Methoprene 30.16 109 0.05 A
Chorothalonil(TPN)  20.52 266 0.05 B Paclobutrazol 30.19 236 0.05 B
MCPA-thioethyl 20.68 125 0.1 B E-pyrifenox 30.33 262 0.05 B
Tefluthrin 21.01 177 0.002 B Vamidothion 30.42 87 0.02 A
Etrimfos 21.04 292 0.01 A Trichlamide 30.69 148 0.01 A
DA 21.32 184 0.1 B Tetrachlorvinphos 30.85 109 0.05 B
Formothion 21.43 93 0.1 B Mepanipyrim
Ethiofencarb 21.47 107 0.02 A metabolite 31.05 199 0.5 B
Pirimicarb 21.58 166 0.001 B Mepanipyrim 31.08 222 0.3 C
Benfuresate 21.89 163 0.002 A Tricyclazole 31.50 189 0.05 A




Table 1. continued

Pesticides Retention Monitor Detection Type Pesticides Retention Monitor Detection Type
time ion limit time ion limit
(min) (m/z) (ug/mL) (min) (m/z) (ug/mL)
Hexaconazole 31.72 83 0.2 C Chlormethoxyfen 42.73 76 0.5 C
Butamifos 31.82 286 0.1 B Iprodione 42.92 314 0.05 B
Dieldrin 32.19 277 0.05 B 43.29 157 0.02 A
Prothiofos 32.21 309 0.05 A Bifenthrin 44.40 181 0.04 B
Flutolanil 32.35 173 0.002 A Fenpropathrin 44.88 97 0.5 C
Profenofos 32.44 139 0.3 B  Tebufenpyrad 44,95 171 0.01 A
Uniconazole 32.53 234 0.3 C Etoxazole 45.11 141 0.2 C
pp"- 32.65 246 0.005 A Iprodione metabolite 45.81 187 0.02 B
Fludioxonil 32.69 154 0.3 B Furametpyr 46.09 157 0.1 B
Pretilachlor 32.92 238 0.02 A Phosalone 46.22 182 0.02 A
Difenzoquat- Mefenacet 47.08 192 0.02 A
methylsulfat 33.14 234 0.1 B Pyriproxyfen 47.26 136 0.05 B
Myclobutanil 33.38 179 0.05 B Cyhalofop-butyl 47.85 229 0.3 B
Flusilazole 33.76 233 0.3 B Amitraz 48.24 132 0.02 A
Endrin 33.78 263 0.05 A Fenarimol 48.32 107 0.05 A
Cyproconazole 34.21 139 0.2 B Cyhalothrin 48.34 181 0.05 A
Thifluzamide 34.52 194 0.3 C Pyraclofos 50.18 194 0.1 A
Kresoxim-methyl 34.59 116 0.1 C Cycloxydim 50.36 178 1.0 C
Carpropamid 35.04 139 0.2 C Acrinathrin 50.87 181 0.2 B
Chlorfenapyr 35.31 75 0.5 C Bitertanol 51.39 170 0.02 A
Chlorobenzilate 35.33 139 0.005 B Pyridaben 52.25 364 0.5 B
Fensulfothion 35.61 292 0.05 A Permethrin 52.86 163 0.05 A
pp*- 35.85 235 0.005 B Prochloraz 53.06 180 1.0 C
op"- 36.07 235 0.01 A Etobenzanid 53.83 179 0.3 B
Z-pyriminobacmethyl 36.64 302 0.2 B  Cafenstrole 54.43 100 0.1 B
Mepronil 37.40 119 0.005 A Cyfluthrin 55.84 163 0.1 A
Edifenphos(EDDP) 38.19 109 0.01 A Cypermethrin 56.70 163 0.1 A
Lenacil 38.56 153 0.01 A Halfenprox 56.73 185 0.1 B
pp"- 38.91 235 0.05 A Flucythrinate 57.87 157 0.05 A
Propiconazole 39.36 173 0.1 A Etofenprox 57.94 163 0.01 B
Thenylchlor 39.99 288 0.05 B Silafluofen 58.98 179 0.1 B
Tebuconazole 40.02 125 0.3 C Pyrimidifen 60.27 184 0.1 B
Captafol 40.19 79 0.05 A Fenvalerate 60.86 125 0.05 A
E-pyriminobacmethyl 40.28 302 0.2 B Fluvalinate 62.68 250 0.1 A
Diflufenican 41.47 266 0.2 C Pyrazoxyfen 63.34 105 0.05 A
Acetamiprid 42.45 126 1.0 B Deltamethrin 64.28 181 0.05 A
Pyributicarb 42.63 165 0.5 B Tralomethrin 64.28 181 0.1 B
Phosmet 42.72 160 1.0 B Dimethomorph 65.72 301 1.0 C
*1 Type are mix standard solutions of pestisides.
*2 These are multi-parks from standard pestisides.
*3 These are multi-parks of decomposite in GC.
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Vegetables and fruits 15 g Hulled rice 15 g

water 10 ml

stand for 120 min

— acetone-ethyl acetate-n-hexane(2:9:9) 90 ml
— anh_.Na SO 90g

homogenize at 5,000 rpm for 5 min

filtrate with filter paper (No.5C)

wash with acetone-ethyl acetate-n-hexane(2:9:9)(20m1*3)
Filtrate

concentrate to 0.5 ml at 40 under reduced pressure
make up to 3 ml with acetone-cyclohexane(2:8)
centrifuge at 4,000 rpm for 10 min

Supernatant

take up 2 ml

GPC clean up on EV-2000AC+EV-GAC column

flow rate 3.0 ml/min
elute with acetone-cyclohexane(2:8)

Eluate ( 60 ml - 140ml )

concentrate to 0.5 ml at 40 under reduced pressure
make up to 2 ml with acetone

Sample solution

GC/MS-SIM

Scheme 1. Schematic diagram for determination of pesticides
in agricultural products

Shodex EV-2000AC+EV-SAC B 0.005
A max
120 Table
70
110 3.0mL/min

mL

0.001

4.0mL/min



Table 2. Monitor ion of 28 Pesticides by GC/MS-SIM

Pesticides Monitor Caliburation Correlation Dominant fragment ion (m/z)
ion area coefficient
(m/z) (ig/mL) S/N-1 S/N-2 S/N-3 S/N-4 S/N-5

Desmedipham 119 0.1 - 5.0 0.993 119 91 120 64 63
Cumyluron 146 0.2 - 5.0 0.996 146 77 118 103 105
Daminozid 100 1.0 - 5.0 0.996 100 142 72 71 82
Azimsulfuron 154 1.0 - 5.0 0.987 154 155 126 125 95
Tribenuron-methyl 154 0.2 - 5.0 0.993 154 124 83 153 125
Hexaflumuron 141 0.5 - 5.0 0.990 141 157 113 139 114
Trifluralin 306 1.0 -5.0 0.992 306 264 307 248 290
Dimethenamid 154 0.05- 5.0 0.996 154 230 203 155 232
Bensulide(SAP) 77 0.5 -5.0 0.998 77 141 170 78 185
Metolachlor 162 0.05- 5.0 0.997 162 238 163 204 146
Cyprodinil 224 0.1 -5.0 0.989 224 225 77 104 210
Anilazine 239 1.0 - 5.0 0.990 239 241 143 178 152
Penconazole 159 0.2 - 5.0 0.989 159 248 161 250 249
Mepanipyrim 222 0.5-5.0 0.966 222 223 77 91 207
Hexaconazole 83 0.2 -5.0 0.974 83 82 214 216 175
Uniconazole 234 0.5 -5.0 0.978 234 236 235 101 102
Thifluzamide 194 0.5 -5.0 0.978 194 166 125 195 106
Kresoxim-methyl 116 0.1 - 5.0 0.996 116 131 206 89 132
Carpropamid 139 0.2 - 5.0 0.995 139 103 141 144 97
Chlorfenapyr 75 1.0 - 5.0 0.999 75 247 137 249 102
Tebuconazole 125 0.5 - 5.0 0.981 125 83 250 127 163
Diflufenican 266 0.2 - 5.0 0.992 266 394 267 246 218
Chlormethoxyfen 76 3.0 -5.0 0.988 76 79 266 109 268
Fenpropathrin 97 0.5 -5.0 0.971 97 181 125 83 141
Etoxazole 141 0.2 - 5.0 0.995 141 204 187 176 300
Cycloxydim 178 1.0 - 5.0 0.976 178 108 179 101 109
Prochloraz 180 2.0 - 5.0 0.952 180 310 308 268 181
Dimethomorph 301 2.0 - 5.0 0.982 301 165 303 302 387
*1 Fragment ion on accordance with S/N ratio.

*2 By correlation coefficient

of exponential.

Table 3. Elution Patterns of Dominant Components of Agricultural Products
by GPC using Aceton-cyclohexane(2:8) as a Mobile Phase

Commponent of

Flow rate
agricultural product (mL/min) 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125

Elution Pattern (%)

(nL)

Chlorophyll oil 5.0 50 15 9 6 4 3 2 2 1 1 1 1 1 1
(649nm) 4.0 50 17 9 7 4 3 2 1 1 1 1 1
3.0 59 20 7 5 3 3 1 1
2.0 54 14 12 10 6 2 1 1
B -Carotene 5.0 3 29 4 16 4 2 1 1
(467nm) 4.0 3 25 50 16 4 1 1
3.0 1 18 59 19 2 1
2.0 2 21 59 13 3 1 1
*1 % of ml of each fraction in the case that total elution amount is 100 %.



Table 4. Elution Patterns of 185 Pesticides by GPC using Aceton-cyclohexane(2:8) as a Mobile Phase

Commponent of Elution Pattern (%) Recovery
pesticides 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125-130-135-140-145-150(mL) (%)
Acrinathrin 31 66 3 58.3
Methoprene 22 78 74.3
Tefluthrin 82 18 82.7
Fluvalinate 41 56 4 98.1
Cyhalothrin 23 73 4 95.8
Bifenthrin 10 86 4 83.1
Chlorfluazuron 8 60 29 3 100.6
Silafluofen 1 73 27 80.3
Trifluralin 90 10 73.2
Thifluzamide 60 40 97.7
Butylate 56 44 89.6
Halfenprox 35 64 1 82.9
Flucythrinate 27 69 4 100.0
Cyfluthrin 21 74 5 99.2
Trichlamide 18 78 4 95.4
Hexaflumuron 11 80 8 104.9
Isofenphos 8 8 7 93.9
Cinmethylin 4 88 8 82.3
Triflumizole-metabolite 18 9 1 75.9
Tebufenpyrad 86 13 98.8
Pretilachlor 82 18 93.8
Pyridaben 79 21 83.8
Carpropamid 76 24 93.2
Fenpropathrin 75 25 92.1
Cypermethrin 69 31 101.5
Etoxazole 68 32 92.1
Terbufos 65 35 89.6
Chlorfenapyr 64 36 90.3
Fenvalerate 51 47 2 100.6
Flutolanil 41 58 1 95.3
Triflumizole 38 57 5 83.3
Diazinon 33 67 81.2
Triadimenol 33 64 3 100.5
Cadusafos 31 69 83.3
Deltamethrin 18 75 7 98.6
Pyrimidifen 16 60 21 80.9
Permethrin 11 88 2 98.4
EPTC 8 91 1 68.8
Etofenprox 6 8 8 86.6
DADK 3 94 2 95.7
Dymron 3 72 25 79.8
Paclobutrazol 2 80 17 1 85.3
Esprocarb 1 9 7 2 1 95.7
Aldrin 1 48 49 1 83.0

Table 4. continued

Commponent of Elution Pattern (%) Recovery
pesticides 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125-130-135-140-145-150(mL) (%)
Butamifos 100 82.3
Uniconazole 84 16 96.9
Tebuconazole 76 24 93.6
Chlorpropham(1PC) 74 26 92.8
Prothiofos 60 40 90.1
Triadimefon 60 40 82.6
Hexaconazole 57 38 5 97.5
Diethofencarb 56 44 95.5
d 56 44 94.9
Bitertanol 40 55 6 99.7
Pyributicarb 30 66 3 90.2
Fenobucarb(BPMC) 28 71 1 94.4
Chlormethoxyfen 27 73 101.5
Chlorobenzilate 27 711 2 84.2
E-chlorfenrinphos(E-CVP) 25 74 1 83.1
Diflufenican 22 75 2 100.1
Cumyluron 20 75 5 90.7
Tralomethrin 20 49 31 87.2
B 14 83 4 94.8
Cyproconazole 10 78 11 83.6
Pirimiphos-methyl 7 8 4 93.6
pp°- 7 87 6 94.4
op"- 5 84 11 94.3
Mepronil 4 91 5 99.4
Etrimfos 2 91 7 94.2
pp°- 2 82 16 82.5
Pencycuron 2 58 39 2 65.3
Ethoprophos 1 95 4 91.8
Cyhalofop-butyl 1 87 12 85.9
Amitraz 1 83 15 97.9
pp"- 1 75 23 94.1
Desmedipham 1 62 35 1 77.8
Alachlor 1 59 40 81.8
Fludioxonil 91 9 83.7
Metolachlor 84 6 97.5
Myclobutanil 73 27 84.7
Cycloxydim 73 27 22.7
DA 57 43 84.3
Z-chlorfenrinphos(Z-CVP) 52 48 1 82.9
Penconazole 50 50 92.8
Isoprocarb(MIPC) 49 51 83.9
Chlorpyrifos 49 51 81.8
Hexythiazox 44 56 94.4
Pendimethalin 33 66 91.7




Table 4. continued

Commponent of Elution Pattern (%) Recovery
pesticides 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125-130-135-140-145-150(mL) (%)
Flusilazole 24 73 3 84.9
Propiconazole 19 74 7 99.2
Bensulide(SAP) 18 82 96.5
Dimethenamid 17 81 2 95.9
Profenofos 16 84 86.3
Fenarimol 7 23 62 7 98.0
Dichlofluanid 6 68 26 95.4
Malathion 5 84 12 95.9
o 3 90 7 92.5
Furametpyr 80 20 82.1
Propoxur (PHC) 71 28 82.7
Mepanipyrim-metabolite 59 41 85.1
Daminozid 54 38 8 33.7
Dieldrin 48 50 3 82.1
Parathion 46 54 93.2
Endrin 42 53 5 96.9
Diflubenzuron 39 61 78.9
Prochloraz 37 56 7 91.2
Aldicarb 35 65 1 93.3
Iprodione 35 60 5 83.3
Thiobencarb 34 65 82.1
Lenacil 29 70 1 97.5
y 26 73 2 92.5
Iprodione metabolite 20 67 13 83.0
Pyriproxyfen 16 82 2 84.2
Phosalone 8 77 15 100.3
Cafenstrole 4 60 35 1 83.2
Ethiofencarb 3 8 9 50.2
Quinalphos 2 82 16 95.1
Methiocarb 1 76 23 95.7
Bendiocarb 1 70 29 71.2
Pyraclofos 100 101.3
Anilazine 88 12 102.6
DK 75 25 83.8
Benfuresate 66 34 93.3
Dichlorvos(DDVP) 59 40 72.5
Trichlorphon(DEP) 50 50 85.3
MCPA-thioethyl 48 52 81.2
Phenthoate (PAP) 40 59 1 95.4
Kresoxim-methyl 30 67 4 92.6
Metribuzin 22 76 1 82.3
Etobenzanid 20 75 4 83.0
Metolcarb(MTMC) 13 86 1 85.0
Tetrachlorvinphos 13 83 4 84.7

Table 4. continued

Commponent of Elution Pattern (%) Recovery
pesticides 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125-130-135-140-145-150(mL) (%)
Z-pyrifenox 12 81 7 82.1
E-pyrifenox 11 84 5 83.6
Captafol 10 80 10 98.3
Thiometon 5 93 2 76.4
Chlorimuron-ethyl 3 32 49 14 2 75.7
Cyprodinil 2 91 8 98.3
Chlorpyriphos-methyl 2 84 14 94.6
2 63 33 2 98.4
Z-pyriminobacmethyl 2 39 54 6 83.3
Fluoroimide 1 91 8 14.4
Dimethylvinphos 1 68 31 1 82.2
Pirimicarb 1 58 41 1 82.3
Thenylchlor 1 42 54 3 82.5
Methiocarb sulfoxide 79 21 96.5
Edifenphos(EDDP) 22 75 3 98.5
Tolclophos-methyl 21 74 4 94.0
Formothion 16 10 43 31 86.0
Fosthiazate 14 81 5 97.8
Fensulfothion 5 80 15 97.6
Pyrazoxyfen 5 48 43 4 99.7
Captan 4 61 35 91.5
E-pyriminobacmethyl 4 56 37 3 84.5
Dicofol 49 51 82.5
Fenitrothion(MEP) 25 75 80.7
Vamidothion 18 82 89.6
Dimethoate 17 82 1 94.1
Tribenuron-methyl 14 76 10 104.7
Acephate 9 88 3 95.8
Carbaryl (NAC) 5 90 5 95.8
Fenthion(MPP) 1 88 11 91.8
Mepanipyrim 100 105.8
Parathion-methyl 80 20 78.3
Methiocarb sulfone 52 48 99.9
Methamidophos 35 65 86.6
Folpet 88 12 84.6
Azimsulfuron 80 20 124.7
Chlorsulfuron 44 44 11 83.8
Chorothalonil (TPN) 38 61 1 78.8
Dimethomorph 32 43 16 4 114.7
Acetamiprid 100 100.2
Mefenacet 79 21 96.4
Probenazole 3 75 22 83.5
Chinomethionate 71 29 92.6
Fthalide 10 79 11 83.1




Table 4. continued

Commponent of Elution Pattern (% Recovery
pesticides 40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95-100-105-110-115-120-125-130-135-140-145-150(mL) (%)
Phosmet 47 51 2 86.1
Methabenzthiazuron 35 60 5 83.9
Dimethipin 13 80 7 94.3

*1 % of ml of each fraction in the case that total elution amount is 100 %.

*2 Recoveries of pesticides from the eluate from 60 ml to 140 ml under 3 times trials.

*3 These is main park in multi-parks.

*4 Recovery of Propamocarb,DPMA and Tricyclazole are 0.0%, one of Ethoxyquin is 15.7%,one of Cyromazin is 8.0%,
one of Difenzoquat-methylsulfat is 32.9%

mL
mL
60mL-140mL
Table
50
70
3.0mL/min 60mL-140mL
15
n- 2:9:9(V/V)90mL
90 mL
n- n-
Table n- n-
Table
70
70
15 mL
Scheme 1
Table
12
13
170
1/10 1/50
185

33



Table 5. Effect of Extracting Organic Solvent(acetone-ethyl acetate-n-hexane(2:9:9))

on Recoveries of 185 Pesticides

Pesticides Recovery (%) Pesticides Recovery (%)
Aldicarb Methiocarb sulfoxide
Desmedipham Parathion-methyl
Hexythiazox Chlorpyriphos-methyl
Dymron Carbaryl (NAC)
Cumyluron Tolclophos-methyl
Methamidophos Bensulide(SAP)
Daminozid Alachlor
Dichlorvos(DDVP) Cinmethylin
Trichlorphon(DEP) Methiocarb sulfone
Chlorsulfuron Methiocarb
Chlorfluazuron Fenitrothion(MEP)
Diflubenzuron Probenazole
Azimsulfuron Esprocarb
Tribenuron-methyl Pirimiphos-methyl
Chlorimuron-ethyl Dichlofluanid
EPTC Aldrin
Propamocarb Thiobencarb
Butylate Malathion
Acephate Metolachlor
Hexaflumuron Dimethylvinphos
Metolcarb(MTMC) Fenthion(MPP)

DADK Dicofol
Isoprocarb(MIPC) Chlorpyrifos

DPMA Diethofencarb
Fenobucarb(BPMC) Parathion
Propoxur (PHC) Triadimefon
Ethoprophos Fthalide
Chlorpropham(1PC) Fosthiazate
Methabenzthiazuron Cyprodinil
Bendiocarb Anilazine

DK E-chlorfenrinphos(E-CVP)
Pencycuron Pendimethalin
Trifluralin Penconazole
Cadusafos Captan

a Z-pyrifenox
Thiometon Folpet
Fluoroimide Z-chlorfenrinphos(Z-CVP)
Dimethoate Quinalphos
Ethoxyquin Isofenphos
Dimethipin Triadimenol

B Phenthoate (PAP)
Cyromazin Chinomethionate
% Triflumizole
Triflumizole metabolite Methoprene
Terbufos Paclobutrazol

o) E-pyrifenox
Diazinon Vamidothion
Chorothalonil (TPN) Trichlamide
MCPA-thioethyl Tetrachlorvinphos
Tefluthrin Mepanipyrim metabolite
Etrimfos Mepanipyrim

DA Tricyclazole
Formothion Hexaconazole
Ethiofencarb Butamifos
Pirimicarb Dieldrin
Benfuresate Prothiofos
Metribuzin Flutolanil
Dimethenamid Profenofos




Table 5. continued

Pesticides Recovery (%) Pesticides Recovery (%)
Uniconazole Fenpropathrin
pp"- Tebufenpyrad
Fludioxonil Etoxazole
Pretilachlor Iprodione metabolite
Difenzoquat-methylsulfat Furametpyr
Myclobutanil Phosalone
Flusilazole Mefenacet
Endrin Pyriproxyfen
Cyproconazole Cyhalofop-butyl
Thifluzamide Amitraz
Kresoxim-methyl Fenarimol
Carpropamid Cyhalothrin
Chlorfenapyr Pyraclofos
Chlorobenzilate Cycloxydim
Fensulfothion Acrinathrin
pp"- Bitertanol
op"- Pyridaben
Z-pyriminobacmethyl Permethrin
Mepronil Prochloraz
Edifenphos(EDDP) Etobenzanid
Lenacil Cafenstrole
pp"- Cyfluthrin
Propiconazole Cypermethrin
Thenylchlor Hal fenprox
Tebuconazole Flucythrinate
Captafol Etofenprox
E-pyriminobacmethyl Silafluofen
Diflufenican Pyrimidifen
Acetamiprid Fenvalerate
Pyributicarb Fluvalinate
Phosmet Pyrazoxyfen
Chlormethoxyfen Deltamethrin
Iprodione Tralomethrin

Dimethomorph
Bifenthrin

* Average of 3 times trials.



Table 6. Recoveries of 185 Pesticides Spiked into Agricultural Products under the Condition of

Dehydration Extraction with Acetone-Ethyl acetate-n-Hexane(2:9:9) and GPC Clean up

using Acetone-Cyclohexane(2:8) as a Moble Phase

Orange Cabbage Spinach Onion

Hulled Rice

Pesticides

Recovery sd Recovery sd Recovery sd Recovery sd Recovery sd

Q)

Q)

G ™ (RN (RN

- ™

106.4 5.7 92.5 4.5 94.9 4.1 98.8 2.1

91.6 1.8

Aldicarb

93.3 4.1 97.8 5.9 97.3 3.4 94.9 5.6

95.1 3.2
104.8 8.4

Desmedipham

98.0 6.1
102.0 2.5

89.2 2.3

94.7 2.8

105.1 3.2

Hexythiazox
Dymron

83.1 3.4 87.7 2.1 85.5 2.0

99.4 0.6

95.3 2.6 99.8 2.4 100.4 2.7 97.5 1.9

96.1 2.8

Cumyluron

63.8 2.2 73.5 1.1 68.5 6.7 81.6 2.7

53.4 2.3
0.0

Methamidophos
Daminozid

0.0 0.0 43.6 6.8
87.9 6.0

78.1 5.2

0.0
95.9 10.1

58.9 2.3

84.1 1.7

Dichlorvos(DDVP)
Trichlorphon(DEP)

Chlorsulfuron

102.0 3.4 70.4 6.9 51.3 8.0 87.1 7.0

77.7 6.3

93.7 9.7 94.1 4.4 9.8 2.4 91.6 3.2

90.3 3.8
100.5 7.6

99.6 2.3 96.5 5.2 97.2 3.6

88.8 5.2

Chlorfluazuron
Diflubenzuron
Azimsulfuron

87.7 4.2 96.4 1.7
101.6 2.4

97.0 4.7

76.0 3.9

100.9 1.2

77.4 6.0 95.1 2.0 89.3 2.7

92.9 4.9

85.5 3.8 68.6 3.3 77.8 2.0 91.7 0.8 96.9 2.6

Tribenuron-methyl
Chlorimuron-ethyl

EPTC

83.1 6.1 96.1 4.2 93.3 1.5 96.9 3.8

99.6 1.3

68.4 8.5 63.6 6.2 83.8 7.1 52.7 2.9

86.7 1.0
0.0

0.0
85.6 6.3

0.0 0.0
60.6 6.9

84.6 5.8

4.8 0.7
88.4 4.6

Propamocarb
Butylate

96.3 1.0

85.7 1.9 86.8 5.8 92.2 2.9
119.2 2.8

87.2 9.3

71.4 1.6

Acephate

98.3 4.7 100.4 4.2 98.8 3.1

97.6 8.6

Hexaflumuron

106.2 4.8 93.5 4.7 92.6 1.0 98.7 1.2

98.3 1.0

Metolcarb(MTMC)

DADK

107.7 4.4 93.5 2.4 95.0 4.1 97.6 3.8

92.3 1.2

99.4 0.7 94.5 4.9 91.9 4.4 91.2 1.5 98.6 1.6

0.0

Isoprocarb(MIPC)

DPMA

0.0
99.1 2.5

0.0 0.0
99.3 3.6

95.6 3.0

0.0
103.3 8.0

94.1 1.4

Fenobucarb(BPMC)
Propoxur (PHC)
Ethoprophos

77.1 9.8 93.9 4.3 95.1 1.2 98.8 1.5

99.8 0.7

91.3 2.5 99.7 3.5 98.6 2.3
100.0 3.0

92.1 6.5

94.4 1.5

82.1 4.9 96.6 4.1 97.8 4.0

94.0 1.6

Chlorpropham(1PC)

98.3 1.0 100.4 3.1 91.3 2.3 90.1 3.1 97.8 2.7

100.3 0.8

Methabenzthiazuron

Bendiocarb

DK

96.6 1.5 99.4 2.0
127.6 8.7

94.7 4.1

99.3 5.2

91.3 4.2 89.1 7.8 101.1 8.5

95.7 4.8

0.0 80.9 7.0 43.8 31.7 0.0
101.0 3.4

98.1 6.3

92.9 2.1

Pencycuron

100.0 1.5

101.1 5.7

95.1 6.6

Trifluralin
Cadusafos

a

85.1 4.5 90.6 3.8 88.4 3.5 97.1 1.9

98.3 0.5

75.7 3.9 97.1 4.2 99.0 2.7 97.2 2.9

94.2 2.5

70.6 4.8 92.8 3.9 73.9 8.0 96.5 3.7

78.9 1.5

Thiometon

0.0
98.1 2.7
100.5 6.4

14.4 13.8 0.0 66.2 1.3
93.1 1.8

110.7 5.5

98.2 1.0

Fluoroimide
Dimethoate
Ethoxyquin

96.2 5.2

93.3 1.5

63.8 14.9 103.8 17.0 75.6 3.0

78.6 5.9

108.7 4.8 96.6 3.0 96.4 3.4 99.6 1.5

93.9 1.1

Dimethipin

B

75.6 3.7 95.6 3.2 100.2 2.1 98.4 1.0

93.6 1.0

0.0
98.8 2.4

19.4 3.2 0.0
97.0 1.6

78.5 12.0

89.4 12.0

Cyromazin

Y

75.0 4.2 96.8 4.3

94.0 1.5

92.2 5.4 94.3 1.9 90.8 4.2 92.9 3.5

97.4 1.8

Triflumizole metabolite

Terbufos

19

73.8 2.9 97.1 3.1 96.5 3.8 97.8 2.4

91.0 1.0

96.0 4.7 98.6 1.7 99.0 1.9
101.4 2.1

75.1 4.3

94.3 1.6

87.1 4.8 92.9 3.8 91.9 2.2

99.0 0.6
103.9 0.7

Diazinon

63.8 7.2 93.9 1.5 115.8 14.8

81.5 7.0

Chorothaloni I (TPN)
MCPA-thioethyl
Tefluthrin
Etrimfos

DA

87.2 5.4 91.8 3.8 94.1 1.9 98.5 1.5

99.9 0.9
100.8 0.5

90.6 3.7 87.2 3.1 98.4 1.3

102.3 4.4

73.5 3.0 95.7 1.7 100.1 2.5 97.8 3.1

93.4 1.7

103.3 3.8 96.5 3.4 80.9 2.4 91.3 4.1

93.0 2.6

104.0 5.8 92.2 2.8 98.2 2.1 99.6 1.8

99.6 0.9

Formothion

94.2 10.1 83.6 12.2 37.6 11.4 96.8 7.9

46.6 1.1

Ethiofencarb




Table 6. continued

Orange Cabbage Spinach Onion

Hulled Rice

Pesticides

Recovery sd Recovery sd Recovery sd Recovery sd Recovery sd

%)

Q)

G ™ ) ™ G ™

) ™

99.1 1.4

Pirimicarb 100.8 1.6 104.4 5.1 90.7 3.5 86.0 2.6

Benfuresate
Metribuzin

90.6 5.7 97.0 3.1 99.5 2.8 99.5 2.0

93.7 1.5

91.8 3.8 95.5 2.4 94.4 2.1
101.4 1.7

81.8 5.5

97.2 2.9

100.4 1.8 105.0 6.3

96.4 2.7

99.9 2.7

Dimethenamid

90.0 6.7

96.5 2.1 96.7 5.5
101.7 3.3

82.5 3.6

104.0 1.3

Methiocarb sulfoxide
Parathion-methyl

98.7 2.1

82.7 4.4 99.1 6.9

99.2 1.0

77.0 3.0 92.9 1.6 99.1 2.5 97.1 2.1

93.3 1.8

Chlorpyriphos-methyl

Carbaryl (NAC)

98.4 1.5

95.3 4.2 97.9 2.8

106.1 7.9

94.5 1.4

92.6 1.7 75.1 3.1 97.8 1.6 98.7 2.0 98.2 2.7

Tolclophos-methyl
Bensulide(SAP)

Alachlor

93.2 5.5 97.3 5.4 97.1 3.1 98.4 2.4

96.1 5.5

88.5 4.8 95.1 2.7 86.0 2.3 94.5 2.8

98.9 1.2

91.0 5.0 93.7 3.3 94.6 1.4 99.3 1.2

101.0 1.4

Cinmethylin

99.6 5.4 96.6 3.1 94.9 7.1 88.8 7.7

94.3 4.2

Methiocarb sulfone

Methiocarb

92.0 8.0 92.8 2.5 99.2 3.2 98.8 2.0

93.5 1.6

79.5 5.0 95.5 5.5 99.4 3.1 97.8 3.1

97.5 0.9

Fenitrothion(MEP)

Probenazole
Esprocarb

100.3 6.0 93.2 3.1 95.1 1.5 98.0 1.6

99.9 0.9

82.4 3.3 96.8 1.7 92.3 5.9 98.3 1.6

94.9 1.2

72.9 2.8 94.8 2.1 99.8 2.9 98.0 2.2

92.2 1.8

Pirimiphos-methyl
Dichlofluanid

Aldrin

72.2 4.1 88.5 8.1 83.8 4.9 84.0 3.1

91.3 2.4

100.3 4.7 91.4 3.1 88.4 2.0 97.4 2.9

96.1 3.4

98.6 1.2

100.2 0.7 89.6 3.6 90.4 2.9 96.4 1.4

Thiobencarb
Malathion

98.6 1.6

94.8 3.8 99.2 2.0
103.7 1.9

79.0 4.2

93.4 1.6

103.1 1.9

100.0 1.7

96.9 3.7

99.1 2.6

Metolachlor

86.5 5.5 91.9 1.8 92.9 1.0 97.3 3.6

96.3 1.9

Dimethylvinphos
Fenthion(MPP)

Dicofol

75.0 3.1 93.7 2.0 97.3 2.4 98.0 1.5

87.9 1.7

86.8 4.8 92.3 3.4 87.8 1.7 98.1 1.5

94.2 3.9

94.8 4.9 91.5 3.0 86.9 3.4 99.8 3.0

96.9 4.5

Chlorpyrifos

100.1 2.4

91.3 5.3 98.4 2.6 97.5 2.9

101.3 7.0

Diethofencarb
Parathion

78.1 3.5 98.6 2.3 98.2 3.7 101.3 2.9

106.7 4.4

90.7 3.6 94.3 2.5 94.4 1.5 97.7 0.9

95.3 1.1

Triadimefon
Fthalide

82.3 5.2 94.1 2.1 92.9 1.6 94.5 3.6

96.7 1.9

97.1 4.3 96.3 3.1 99.0 1.5
101.1 1.1

106.7 6.5

92.5 0.7

Fosthiazate
Cyprodinil

102.3 1.4

93.7 5.0 100.8 3.2

91.8 6.6

99.0 2.6 0.0 0.0 167.4 9.1
93.0 2.4

87.7 14.8
99.4 0.8

Anilazine

98.3 2.8

93.2 1.9

83.4 3.7

E-chlorfenrinphos(E-CVP)

Pendimethalin
Penconazole

Captan

98.4 1.4 99.9 3.7 104.0 6.7
100.1 1.8

75.5 4.0

95.9 2.2

98.0 1.6

99.7 2.6 96.5 3.6

98.8 1.9

62.1 6.2 86.6 3.4 97.4 1.5 102.7 3.9

96.7 3.7

91.6 4.9 94.5 1.3 99.0 4.8 89.5 1.7

98.1 0.8

Z-pyrifenox
Folpet

78.2 9.5 47.4 10.7 41.8 10.9 98.6 1.0

94.6 4.3

82.9 3.7 93.6 2.0 94.3 1.5 98.5 1.2

97.0 1.1

Z-chlorfenrinphos(Z-CVP)

Quinalphos
Isofenphos
Triadimenol

83.7 4.7 94.2 1.9 99.1 3.8 98.7 1.6

94.2 1.3

73.4 2.2 95.9 3.0 99.1 2.3 99.8 2.1

93.8 1.3

93.7 7.1 96.4 2.7 97.6 3.1 99.2 2.2

94.3 1.0

83.6 4.0 95.9 3.6 94.9 5.5 97.3 2.4

93.9 1.6

Phenthoate(PAP)
Chinomethionate
Triflumizole
Methoprene

80.4 5.7 95.3 3.5 99.0 2.2 98.4 2.1

94.3 1.6

90.3 6.5 86.4 5.5 96.8 8.6 98.2 1.5

99.5 2.2

73.9 3.6 97.1 3.9 91.3 5.3 98.0 2.7

75.1 1.9

86.1 4.5 97.0 2.0 98.8 3.7 95.1 3.3

97.0 1.6

Paclobutrazol
E-pyrifenox
Vamidothion
Trichlamide

94.2 1.7 99.7 1.6 96.7 2.4
0.0

86.5 5.9

98.8 1.9

98.6 2.8

99.9 12.6 82.3 3.0

111.0 3.9

73.0 3.3 101.9 8.0 97.6 2.7 99.9 2.8

96.2 1.4

83.6 4.2 93.5 2.9 94.9 1.5 99.1 1.9

97.6 1.3

Tetrachlorvinphos

91.8 3.2 93.5 3.4 93.7 2.7 97.4 5.5

0.0
90.7 4.7

Mepanipyrim metabolite

Mepanipyrim

100.1 1.2

94.1 6.1
0.0

100.9 2.3

91.8 6.5

2.9 0.4

0.0 16.2 0.8

0.0

Tricyclazole




90mL

169

Shodex CLNpakEV-2000AC

3.0mL/min
172
1 370 34 12 28
2) (1997)
38(2), 48-61
3) (1996)
42,83-94
4) (1996)
42,95-110
5) (1996)
(Shodex EV-2000)
42,155-168
6) (1996) 37(6)
J267-3-272
7 (1999)

() 44,6374



Rapid Determination of Multiresidue of Pesticides in Agricultural Products
by GPC Clean up and GC/MS-SIM ()

Masahiko OGAWA, Satoko TOMIMORI, Katsuhiro HAY ASHI
and Kiyoshi HASHIZUME

Key words. Gel permeation chromatographic clean-up,GC/MS-SIM, Multiple pesticide residues in
agricultural products , Rapid determination

A method for rapid determination of GC/MS-SIM and gel permeation chromatographic clean-up and GC/MS-SIM was studied

as a series of the previous reports.
1) The amount of extraction solvent ,drying agent and sample were decreased to 90mL,90g and 15g,respectively. 169 pesticides
gave good extraction rate by the proposed method.
2) The suitable current of mobile phase runs at a speed of 3.0 mL/min with a mixed solvent of acetone-cyclohexane(2:8) for GPC
with a packed column of Shodex CNLpak EV-2000AC from the redts of both elution profiles and recoveries of pesticides. 172
pesticides gave good recoveries by the proposed method.
3)170 pesticides spiked into 5 kinds of agrecultural products gave good recoveries by the proposed method.
4)For check of detected pesticides, a part of a sample solution was subjected to the ECD-GC,FTD-GC,FPD-GC and PDA-HPLC
analysis, after clean-up by sep-pak plus florisil minicartridge column chromatography. 146 pesticides gave good recoveries by the
proposed method.

165 pesticides gave good recoveries by the proposed methodwith small solvent without using dichloro-methane, which is

considered to be of use the rapid determination of multiple pesticide residues in agricultural products.



