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Determination of N-Methylcarbamate Pesticides in Agricultural Products by GC/MS and HPLC
Using Acetonitrile Extraction / Clean-up by Mini-columns

Yoko AOYAGI®, Hiroshi SATOH", Michiko MIYAKODA", Chieko TAKADA"
Yoko YAMADA", Tsutomu OGIWARA", Eiko AMAKAWA® and Kazuo YASUDA"

An analytical method was studied for the determination of N-methylcarbamate pesticide (NMC) residues in

agricultural products by GC/MS and HPLC. After NMC was extracted with acetonitrile, the acetonitrile layer was
cleaned up on C18 and Envi-Carb/LC-NH2 cartridges. NMC was determined by GC/MS and HPLC with post-
column reaction and fluorescence detection. The recovery of NMC from agricultual products by GC/MS were
between 75.0 and 121.9%, and by HPLC were between 71.2 and 110.3% execpt for ethiofencarb.This method was
useful for the determination of NMC in agricultural productds.
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Sample 50 g
acetonitrile 100 mL
homogenize (5 min }
NaCl 10g
homogenize (2 min )
centrifuge (5 °C, 3,000 rpm, 10 min )
Acetonitrile layer
|
C18* mini column
| discard initial 3 mL
Eluate 25 mL
—anh. Na:.SO: 2.5 g
shake (30 sec ) and stand over 15 min
Supernatant 20 mL
evaporate to just before dryness
dry up with N stream
Residue
dissolve with acetonitrile/toluene (3:1)3 mL ( ultrasonics, 10 sec )
Envi-Carb/LC-NH2 mini column**
elute with acetonitrile/toluene (3:1 )20 mL

evaporate to just before dryness

dry up with N: stream

Residue

dissolve with acetonitrile 1 mL (ultrasonics, 10 sec )

HPLC 0.5mL
dry up with N: stream
dissolve with acetone/hexane (1:1 )0.5 mL

GC/MS, GC

* Conditioned with acetonitrile (10 mL)

** Conditioned with acetonitrile/toluene (3:1 ) (10 mL )

Fig. 1. Sample Preparation Method for Determination of

Pesticides in Agricultural Products
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Table 10 Retention Time, Monitor Ion and Detection Limit
(LOD) of N-Methylcarbamate Pesticides in GC/MS

Pesticide ~ Rt(min)  Qanlifierion(m/z) Identificative ionm/z) LOD(ppm)
Aldicarb 3:29 68 68, 100, 89 0.003
Isoprocarb 12:54 121 121, 136, 91 0.001
Fenobucarb  13:44 121 121, 150, 91 0.001
Bendiocarb 14:31 151 151, 166,126 0.001
Carbofuran 15:16 164 164, 149,131  0.001
Ethiofencarb  16:23 107 107,168,106 0.001
Pirimicarb 16:26 166 166, 72,238  0.001
Carbaryl 16:50 114 115,114,116  0.005
Methiocarb 17:20 168 168, 153,109 0.003
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Fig. 2. HPLC Chromatogram of N-Methylcarbamate Pesticides
1 : Oxamyl, 2 : Methomyl, 3 : Aldicarb, 4 : Carbofuran, 5
: Thiodicarb, 6 : Bendiocarb, 7 : Isoprocarb, 8 : Carbaryl,
9 : Ethiofencarb, 10 : Methiocarb, 11 : Fenobucarb
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Table 2. Recoveries of N-Methylcarbamate Pesticides from Agricultural Products by GC/MS and HPLC

Komatsuna Cucumber Tomato Japanese pear
GC/MS HPLC GC/MS HPLC GC/MS HPLC GC/MS HPLC
Pesticide Recovery* CV¥*  Recovery CV  Recovery CV  Recovery CV  Recovery CV  Recovery CV  Recovery CV  Recovery CV

group (%) ) %) %) %) (%) (%)

%) % %) % %) % %) %) (%

sokok

Methomyl A ND 975 97 ND 1026 11.3 ND 99.7 55 ND 1004 4.1
Carbofuran A 100.6 73 994 93 978 75 976 74 1129 74 1054 5.0 1135 50 1071 1.6
Isoprocah A 1131 09 106 115 1021 40 947 24 1132 1.1 1095 50 1176 19 1103 1.9
Carbaryl A 1041 139 977 68 832 10 9.6 3.7 111.8 53 1064 45 1149 19 1096 2.1
Methiocarb A 97.8 87 9.1 40 9.1 87 910 19 1178 55 1069 6.2 1219 4.0 1086 1.6
Pirimicah A 100.0 2.8 1090 74 824 52 999 25 794 16 1000 18 9.8 33 948 34
Oxamyl B ND 102.2 3.1 ND 979 3.7 ND 712 3.6 ND 9.5 1.8
Aldicarh B 852 177 836 09 750 6.6 752 12.1  90.2 74 971 16 944 76 104.0 0.9
Thiodicarh B ND 1035 6.0 ND 888 57 ND 1020 20 ND 1100 8.9
Bendiocarh B 1125 121 993 24 9.1 79 8.4 2.0 1021 6.0 1025 27 1063 4.1 1089 1.2
Ethiofencarh B 29.0 166.0 42,5 336 49.2 39.3 11.0 487 1021 161 622 133 443 31.0 517 26.,5
Fenobucarh B 111.0 64 962 28 946 20 893 38 8.6 71 101.1 46 970 42 1080 1.3
n=3
*Added amount was 0.2 ppm.

**CV = Coefficient of variation
***ND . Not detected
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