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Simultaneous Analysis and Detection of Pesticides
in Fresh Fruits and Vegetables By HPLC and GC

Tetsu Tsuchiya*!, Kenji Maeda*', Yukihiro Sekiguchi*?, Y oshichika Hirahara*?,
Y oshinori Watanabe*? and Yasuhide Tonogai®

A method was established for simultaneous determination of pesticide residue in fresh fruits and
vegetables by HPLC and GC. CH3CN extraction /NaCl partiton method was used in order to
recover hydrophilic pesticide such as acephate, methamidophos. Dimethoate and methamidophos
from okra and DDVP from strawberry were detected by GC. On the otherhand confirmation
method by GC and GC/MS was studied for peaks detected by HPLC with UV and/or FL
detector. OPP, TBZ, imazalil, chlorpyrifos etc. in citrus fruits were detected by the proposed

method.
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]
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Scheme 1. Outline for multiresidue analysis of pesticides
in agricultural products by HPLC and GC
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Table 1. Recoveries of pesticide standard by partition between CH;CN /NaCl solution

Recovery = SD (%),n=3

Pesticide* 1M Phosphate buffer s'Na,HPQ, solution
NaCl 5g 15g 5g 15g

DDVP 536 £ 195 473 + 158 372 £ 149 39.0 + 180
Methamidophos 446 £ 116 416 £ 9.1 448 + 103 426 £ 120
Acephate 56.7 & 13.0 496 £ 109 559 + 112 566 + 144
Monocrotophos 932 + 64 944 + 80 940 + 55 918 + 69
Dimethoate 905 £ 5.7 89.1 + 72 919 + 80 929 =+ 63
Oxamyl 80.0 =102 825+ 115 858 £ 98 924 + 105

% Two uf of each pesticide was added to 10 m¢ of 1M phosphate buffer (pH 7) or $3tNa,HPO,
solution (pH 8) + NaCl 5 or 15 g, and shaken with 50 m¢ of CH3CN.
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Fig- 1. Gas chromatograms for methamidophos and dimethate in okra extract by NPD and FPD-GC
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Fig. 2. Gas chromatograms for DDVP in strawberry extract by NPD and FPD-GC
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Table 2. Pesticide residues detected in imported fruits

No. Sample Country Pesticide D?]:EEICS d (Igfnl:)

1 Lemon A USA. Chlorpyrifos 0.01 0.3
Imazalil 1.02 5
2 Lemon B USA. OPP 0.87 10
TBZ 0.46 10
Imazalil 0.36 5

3 Orange A USA. Chlorpyrifos 001 03
TBZ 0.42 10
Imazalil 0.90 5

4 Orange B US.A. Chlorpyrifos 0.01 03
OPP 0.38 10
Imazalil 0.84 5

5 Grapefruit A US.A. Chlorpyrifos 0.01 0.3
TBZ 0.30 10

6 Grapefruit B Israel Chlorpyrifos 0.01 03

7 Banana Philippine Bitertanol ) 049 05
Iprodione 0.75 10

Table 3. A list of pesticides detected by HPLC and confirmed
by photo-D*, GC (FPD, NPD) and GOMS (SIM)

Method . Pesticide in Table 2

UV-HPLC OPP, TBZ, Imazalil, Chlorpyrifos, Iprodion

FL-HPLC OPP, TBZ, Bitertanol

Photo-D QOPP, TBZ, Chlorpyrifos

GC-FPD Chlorpyrifos

GC-N PD TBZ, Imazalil, Chlorpyrifos

GC/MS(SIM) OPP, TBZ, Imazalil, Chlorpyrofos, Iprodion, Bitertanol

* photo-D: photodiode-array detector
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