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Pesticide Residues in Agricultural Products

Toshihiro NAGAYAMA

A simple and rapid method was investigated for the determination of pesticides infood. Then, we
examined various kinds of pesticides in domestic and imported agricultural products regardless of the existence
of the standard by usingthese methods. Organophosphorus , pyrethroid and other pesticides were found.

Translocation of pesticide fromthe peel tothe flesh of fruit was investigated. The almost amount of
organochlorine and organophosphorous pesticides does not moveinto the flesh. The relationship betweenthe
concentration ratio of the flesh to thepeel and the pesticide solubility in water was determined by asimple
correlative expression.

During the cooking process, the pesticide residue of the products decreased. Some residua pesticides were
translocated into the cooking water from the raw materials according to the water solubility expression, and the pesticide
remained in the processed food according to the Kow expression.

| expect that these relationshipswill be useful in determining the amount of pesticide residue after

cooking.
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Table 1.  Typical Contents of Pesticides in Peel and Flesh of Crops
Pesticide Crop Portion Contents (ppm)
Chlorpyrifos Lemon peel 0.02, 0.03, 0.03, 0.05, 0.10, 0.10, 0.13, 0.17
flesh NDY, ND, ND, ND, ND, ND, ND, ND
Orange peel 0.02, 0.03, 0.11, 0.11, 0.27
flesh ND, ND, ND, ND, ND
Banana peel 0.01, 0.02, 0.03, 0.03, 0.03, 0.04, 0.16
flesh ND, ND, ND, ND, ND, ND, ND
Ethion Grapefruit  peel 0.07, 0.14, 0.15, 0.23, 2.0
flesh ND, ND, ND, ND, ND
Chloro- Lemon peel 0.02, 0.02, 0.03, 0.03, 0.04, 0.06, 0.06, 0.06,
Benzilate flesh ND, ND, ND, ND, ND, ND, ND, ND,
peel 0.14, 0.15, 0.36, 0.70, 1.5, 1.5, 1.9, 3.7
flesh ND, ND, ND, Tr?, ND, 0.01, Tr, 0.03
Iprodione Peach skin 0.06, 1.5, 1.8, 25
Flesh ND, 0.02, 0.01, Tr
Carbaryl Lemon peel Tr, Tr, 0.31, 17
Flesh ND, ND, ND, 0.34
Grapefruit  peel 0.03, 0.06, 0.28
Flesh ND, ND, ND
Bitertanol Banana peel 0.96, 1.0, 1.3, 1.8, 62
Flesh ND, 0.01, 0.02, 0.01, 0.02
Imazalil Lemon peel 0.08, 0.24, 0.34, 0.71, 3.8, 4.2, 5.6,
Flesh ND, 0.01, 0.02, 0.07, 0.52, 0.42, 0.45,
peel 5.9, 6.3, 7.3
flesh 0.12, 0.19, 0.25
2,4-D Lemon peel 0.04, 0.05, 0.27, 0.29, 0.39, 0.41, 1.0
flesh ND, ND, 0.03, 0.03, 0.01, 0.02, 0.06
1) ND : not detected.
2) Tr : below 0.01ppm.
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Table 2. Contents of Pesticide Detected from Peel and Flesh of Lemon

Solubility Concentration
Pesticide in water Contents (ppm)

(mg/L/temp) ratio (%)
Imazalil 1,400 /20 0.08 (ND) ,0.24 7.3(0.01 0.52) 6.7:+3.9
2,4-D 620 /20 0.04 0.05(ND), 0.27 1.0(0.01 0.06) 7.0:3.6
Carbaryl 120 /20 Tr 0.31(ND), 17(0.34) 2.0
Chlorobenzilate 10 /20 0.02 0.36(ND),0.70 3.7(Tr 0.03) 0.7:0.1
Dicloran 6.3 /20 0.02 0.05(ND), 0.05(Tx) T
Vinclozolin 3.4 /20 Tr(ND) N
Chlorpyrifos 1.4 /20 0.02 0.17(ND) N

1) The ratio of concentration in the flesh to it in the peel.

2) The value range indicate pesticide residue in or on the peel.
3) The value in parentheses indicate pesticide residue in flesh.
4) Concentration ratio, average + SD

5) T : detected trace level in the flesh, so not calcurated.

6) N : not detected in the flesh.

log( (%)) 0.43 0.45x log(
(mg/L)) y =0.896
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