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Determination of 15 Organophosphorus Pesticides in Cucumber Tomato
and Pepper Samples by Capillary Gas Chromatography
with Gel Permeation Chromatographic Clean-up

PAN Can-ping  WANG Li-min KONG Xiang-yu JIANG Shu-ren QIAN Chuan-fan
Department of Applied Chemistry China Agricultural University Beijing 100094  China

Abstract Fifteen organophosphorus pesticide residues in vegetable samples were extracted and cleaned-
up by gel permeation chromatography and detected by capillary GC-FPD. An alternative validation
method was established based on GC-NPD detection on an HP-1701 column. The eluting profiles of 15
compounds on a gel permeation column 10 mm i.d. X 200 mm SX-3 eluted by 1 mL min
cyclohexane-ethyl acetate volume ratio of 1:1 were established according to GC quantitation. Mini-
mum detection limits of this method were between 5% 10 * mg kg to 5X 10 mg kg. The average
fortified recoveries and coefficients of variation of the method were determined. The results show that
recoveries are between 77.8% — 106% with an average RSD of 0.10% — 16.6% .
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Fig.1 GC-FPD chromatogram of organophosphorus pesticides
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2 A GC-NPD
Fig.2 GC-FPD chromatogram of organophosphorus pesticides
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Column HP-1701 temperature 80 C 1 min ———>180

5 C min 5 C min
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phorate 6. diazinon 7. parathion-methyl 8. malathion 9. feni-
trothion 10. parathion 11.isofenphos-methyl 12.isocarbophos.

1
Table 1 Relative retention times of organophosphorus pesticides
under different chromatographic conditions

Pesticide Al B e D!
Trichlorfon 0.179 0.131 0.067 0.274
Methamidophos  tailed peak 0.390 0.388 0.684
Dichlorvos 0.468 0.415 0.423 0.599
Acephate tailed peak 0.583 0.657 0.525

Phorate 1 1.5.41 1 1?.33 1 1.5.20 1 29.45

min min min min
Diazinon 1.096 1.1691 1.133 1.070
P::}T;“ 1.178 1.298 1.249 1.313
Fenitrothion 1.230 1.400 1.339 1.363
Malathion 1.249 1.447 1.382 1.339
Parathion 1.283 1.473 1.415 1.451
Isocarbophos 1.287 1.478 1.435 1.470
l“icerfy’f“ 1.331 1,524 1.508 1.427
Dimethoate 1.030 0.981 1.037 1.206
Chlorpyrifos 1.283 1.426 1.414 1.294
Triazophos 1.631 1.651 1.806 2.028

1 A Column RTX-1
5C min

temperature 60 C 1 min

HOC 1 min — 25150 € | min 00
230 C S5min . 2 B column OV-101 temperature 50 C 2
. 5C min o . 2 C min
mn ———> 110 C 1 min ———>
20 C min

140 C 1 min

220 C 10 min . 3 C the conditions as in Fig. 1.
4 D the conditions as in Fig. 2.
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3 GPC GC-FPD
Fig.3 GC-FPD chromatogram of extract of blank
cucumber sample after cleaned-up by GPC
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—4 -3 —
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Table 2 Eluting profile of 15 organophosphorus pesticides on an SX-3 gel permeation chromatographic column
. Pesticide eluted %
Pesticide
9 mL—-10 mL 10 mL—11 mL IMTmL-12mL 12mL-13mL 13 mL-14 mL 14 mL—15 mL
Trichlorfon 26.1 42.9 25.0 4.9 1.1 -1
Methamidophos 10.9 51.9 32.0 6.0 - -
Dichlorvos 4.6 40.5 40.3 12.1 2.5 -
Acephate 11.4 50.8 27.7 10.1 - -
Phorate 7.2 23.9 54.8 12.4 1.6 -
Diazinon 8.2 43.9 40.6 6.9 0.5 -
Parathion-methyl 1.1 30.6 37.3 22.8 7.2 1.0
Fenitrothion 0.7 24.7 34.6 28.0 10.3 1.8
Malathion 10.5 51.0 32.6 5.9 - -
Parathion 5.3 46.4 38.8 9.5 - -
Isocarbophos 26.6 50.7 22.7 - - -
Isofenphos-methyl 25.0 47.4 25.6 2.0 - -
Dimethoate - 16.6 64.2 11.4 6.6 1.2
Chlorpyrifos - 2.9 17.8 52.2 21.9 5.2
Triazophos - 17.0 55.7 19.5 6.5 1.3
1 — not detected.
2.5 FAO
GC-FPD 15 [AEA Ambrus
RSD
3
3 0.05 mg kg
n=3 1 LI Hong-bo WANG Xu-qing. Pesticides 1993 32 2
Table 3 Fortified recoveries of 15 organophosphorus pesticides 12
0.05 mg kg in vegetables by GPC method » =3 % 1993 322 12
Pesticid Cucumber Tomato Bell pepper 2 YU Jian-xin WU Cai-ying. Pesticides 1998 37 1
esticide
recovery RSD  recovery RSD  recovery RSD 26
Trichlorfon 95.14 6.35 81.62 4.92 91.87 6.25 1998 37 1 26
Methamidophos  77.80 4.13 83.03 7.38 85.23 9.50 3 ZHANG Qiao LI Wei-ge XIE Fa-ming Han Hua-
Dichlorvos ~100.120.33  97.83 5.93 106.38  6.54 giong. Scientia Agricultura Sinica 1987 20 1 75
Acephate 80.62 5.58 78.73 3.12 81.66 5.22
Phorate 86.04 14.18 87.94 7.57 83.14 2.66 1987 20 1 75
o (¢
Diazinon ——92.64 237 100.63 - 3.70- 94.07 12.44 4 ZHUANG Wuji ZHOU Yu LIU Shengli. Journal of
Parathion- o) 27 443 90.30 5.71  94.87 1.5 Instrumental Analysis 1995 14 3 68
methyl
) ) 1995 14
Fenitrothion 87.80 1.26 93.25 8.02 86.71 2.92 368
Malathion  83.94 3.67  99.35 9.62 97.26 0.70 S e A Mabrian P B M oo L
Isocarbophos ~ 90.06 5.92 100.21 11.12  89.36 10.79 nmno ambriam andint Bolzoni L. ]
Isofenphos. AOAC Int 1995 78 6 1502
methyl 82.90 2.58  92.64 10.02  80.90 6.25 6  Gelsomino A Petrovicova B Tiburtini S Magnani E
Dimethoate ~ 92.20 8.94  98.35 2.52  96.34 2.07 Felici M. J Chromatogr A 1997 782 1 105
Chlorpyrifos ~ 81.21 0.43 83.46 3.78 86.77 6.16 7  Dejonckheere V' Steurbaut W Drieghe S Verstraeten
Triazophos ~ 94.91 0.1  93.18 1.56 101.46 4.47 R Braeckman H. J AOAC Int 1996 79 1 97
Parathion 93.80 7.95 86.90 8.31 94.05 16.64 8 Leoni V. Caricchia A M Chiavarini S. ] AOAC Int

1992 75 3 511



