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Schematic diagram of clean up system by GPC
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Fig.2 FPD/GC ghromatograms of (A) 20 organophosphorous pestlt:ldes and (B) wheat

cleaned up by GPC
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Fig 3 FTB/GC chromatograms 6 A} 13 carbamate pesticides and (B ) wheat extract cleaned

up by GPC
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Table 1 Elution prdfile of pesticides from GPC column
Elution range (ml}
Pesticide — — i
Colmm (10.7mm id) Column (20mm id.).
Dichiorvos 22-44 105-135
Salithion 32-44 110-140
Diazinon 26-38 90-120
Guivalphos 25-38 85-125
Dichlofenthion 32-44 110-140
Cyanophos 30-42 95-130
Chlorpyrifos-methyl 30-42 105-135
Pirimiphos-methyl 2838 95-130
Chlorpyrifos - 26-38 85-125
Malathion 28-38 90-120
Fenitrothion 30-40 100-135
Parathion 28-38 95-125
Btrimfos 3038 100-135
Prothiofes 28-40 95-125
Methidathion 32-42 105-145
Ethion 30-42 105-145
Edifenphos ' 30-44. 105-145
Fensulfothion 30-42 100-135
EPN 28-40 100-135
Phosalone 28-4) 95-125
Aldficarb 2840 95-125
QOxamyl 30-42 105-130
Metolcarh : 28-40 95-125
Isoprocarb 26-38 90--1?[]
Chloropropham 26-38 85-110
Bendiocarb 28-40 95-125
Xylylearb 28-40 95125
Propoxur 2%6-38 50-120
Carbofran 28-40 95-j125
Pirimicarb 32-44 110-135
Quinomethionat 36-50. 135-165
Carbaryl 30-42 105-130
Dichloftuanid 28-40 100-125

1) Elution range was obtained from UV/GW“ /
chromatograms of pesticides. S
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Tahle 2 Recoveries of 33 pesticides fortified to crops and:detection limit

Pesticid fortified  Detection Recovery (%)

esticide level {(ug/g} limit (zg/g) Wheat Soy bean Potalo . Asparagus Spinach Tomato Orange Apple  Strawberry
Dichlorvos 0.15 0.005 627 631 68.6 6.5 620 657 733 67 610
Salithion 010 0,003 M0 856 76.5 81.3 8 813 8 9 -
Diazinon 015 0.005 6 Tl 5.9 775 87 852 70 135 71
Quinalphos 020 0008 755 871 75.2 78.9 71 835 85 0 6 BT
Dichilofenthion 015 0005 828 770 75.9 767 818 832 82 7 g0 752
Cyanophos 020 0 008 711 &8 75.8 81.6 9L e 903 50 2 855 816
Chlorpyrifosmethyl 0 20 9 008 806 785 753 85 9% 5 878 80 0 828 795
Pirimiphos methyl 0 20 0 008 815 813 7.5 80.2 895 82 830 791 57
Chlorpyrifos 020 0 008 808 783 75.6 785 896 866 85 5 82 760
Malathion 030 001 86 795 83’5 865 000 976 92°8 %7 87
Fenitrothicn 030 001 82 8 810 75.7 82 6 65 2 90 ¢ 87 2 8 0 83'5
Parathion 020 0 008 835 920 790 805 912 902 831 80 780
Htrimfos 020 0 008 820 751 76.0 815 958 932 8 8 878 781
Prothiofos a3 o0l 88 820 7.7 769 931 872 785 86 T35
Methidathion 080 001 6 90 99:8 1025 %66 960 &0 B0 71
Ethion 020 0 008 588 8238 75.3 762 979 w1 825 o 23
Edifenphos 080 . .002, 7RO 781 - 1003 985 - 1070 768 1065 725 76
Fensulfothion Q60 001 - 756, 80 751  9L3 - 1095 W3 - 1031 759 771
EPN 0 80 0.2 . 876 - THé 752 W5 - 10t @27 779 922 7.0
Phosalone 100 002 8937 876 85:5 959 - 1029  §70- 850 8o 720
Aldicarb ~0.50 9.00 6% 85 5819 815 72 635 68 1 %9 60
Oxamyl 0 50 b0 655 528 576 62.1 555 326 30 2 79 B2
Metolearh 0 50 0 0l B SR 72.1 41.5 815 753 812 328 86
Isoprocarh 050 001 750 81.0: 70.3 8.8 9 5 69 0. 772 780 78,2
Chloroprepham 0.80 0.02 587 85 67.8 81,3 95 600 67 5 650 8.1
Benidiocarb 0.60 0.91 992 75 80.7 85.0 883 80 75 92.8 8.0
Xylylcarb 050 0L 715 756 89.1 85.9 859 750 8.5 1 710
“Propoxur 060 02 832 89 80:5 99 6 811 93 872 102 80
Carhofran 6.80. 0.02 9.9 856 863 872 926 869 83 971 763
Pirimicarb 030 0 905 85 81 75 813 W15 75 75 2 0 785
Quinomethionat 100 003 8.6 802 80 856 989 802 858 80 856
Carbaryl 1 60 005 T103F - 862 - 085 80 8 9% 0 79 8 97 2 89 0 85 8
Dichiofluanid -0:80 0 02 s 878 83.7 g5  :®2 135 7 8 i 20

< 1) Mean of 3 determinations
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‘Table 3. Analytical Results of Pesticides in Crops . -

C;:bps . No. of samples No of pcla.sitive‘ Pesticide Residue,
P ‘ (g/g)
Wheat 1 : 1 _ L Malathmn ) 0. 280
S . 1 Chlorpynfos methyl 0 090
Wheat 2 1 1 Fenitrothion 0 010
- Flour R : 12 =Y [ | SR Malathion. .-0.013~0 090
12 Chlorpyrifos-methyl 0 005~0 043
Orange . . .2 Chlorpyrifos . 0.098, 0 108
Grapefruits 2 Ethion 0.080, 0 058
Lemon 2 Chlorpyrifos 0013, 0.022
‘Freezed potato | 10 3 Chiorpropham 037, 014, 0 58
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Simultaneous Analysis of Residual Pesticides
in Agricultural Products Using Gel Permeation Chromatography
—— An Application to Organophosphorous and Carbamate Pesticides ——

Masaru Yamamoto*, Minofu Sato, Takashi Otani and Yuko Kikuchi

Simiultaneous analysis of 20 kmds of organophosphorus and 13 kinds of carbanate were
studied. E

After extraction of pesticides by organic solvent, gel permeation chromatography (GPC) was
performed to clean up. :

~ The extract was applied toa sta:nless column f111ed with SX-3. Mixture of cyclohexane and

ethyl acetate (1:1) was used as mobile phase

GPC pretreatment reduced analyzing time by half, and only 1/ 4 volume of organic solvent
was needed to analyzé compared with previous method.

Recoveries of organophosphorus pesticides were more than 709 except dichlorvos. There
was no interfering peak on chromatogram of FPD detector. :

" On the other hand, recoveries of carbamate pesticides were more than 60% except oxamyl
and dichlofluanid: There were some interfering peaks on chromatogram of FTD detector

*Sapporo City Nishi Health Center
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