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Effect of Storage Temperature, Washing, and Cooking on
Postharvest-treated Pesticide Residues in Polished Rice

Sun-Hee Han' and Han-Bin Jo
Seoul Metropolitan Government Institute of Health and Environment

ABSTRACT — Effect of storage temperature, washing, and cooking on postharvest-treated
pesticide residues in polished rice was investigated. After being traeted with each 500 mg/kg of
captan, carbaryl, phenthoate, fenthion, fenitrothion, chlorpyriphos-methyl, pirimiphos-methyl, the
polished rice was stored for 8 weeks at 4 and 30°C, respectively. The penetation rate of carbaryl
was the highest as 27.5% and the others, 13 to 18%. The half lives of pesticide residues were
estimated as 30 to 230 weeks at 4°C, but 1 to 12 weeks at 30°C. The residues were reduced faster
at 30°C than at 4°C. The half lives of pesticide residues by water washing were estimated as 0.7
to 4.6 trials and the residues were removed with the washing trials. The residues of captan and
carbaryl in cooked rice were removed 100 and 98%, respectively, comparing to initial residues
concentration in treated rice but those of other 5 pesticides were removed 80%.
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Fig. 1. Preparation for determination of pestiside residues.
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Table 1. Operating condition of the instruments

Hewlett packard 5890 GC

Table 2. Initial residue concentration and penetration rate
after being applied pesticides
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Column SPB 608(30 m x0.53 mm X0.5 mm)
Oven temp (°C) 200

Injector temp ("C) 230

Detector temp (°C) 250

Waters HPLC

Initial residue con-  Penetration

Pesticides centration (mg/kg) rate (%)
Captan 88.17+10.91* 17.6
Carbaryl 138.921+18.98 27.5
Fenitrothion 93.31£5.86 18.7
Fenthion 83.09+5.13 16.6
Phenthoate 90.82+6.40 18.2
Chlorpyriphos-methyl 83.91+5091 16.8
Pirimiphos-methyl 69.81+3.37 13.9

Detector UV486

Column u Bondapak Ci

Wave length 280 nm

Mobile phase AcCN:H,O (40:60, v/v)
Flow rate 0.8 m//min
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Fig. 2. Changes of pesticide residues during storage at Fig. 3. Changes of pesticide residues during storage at
4°C. 30°C.

Table 3. Half life of pesticide residues during storage at 4°C

Chlorpyriphos-  Pirimiphos-

Captan Carbaryl Fenitrothion Fenthion Phenthoate methyl methyl
Initial (mg/kg) 87.56%** 144.07*** 93.70%** 84.21%** 92.05%** 82.65%** 70.24%**
Half life (week) 73.7 30.4** 66.5 230.5 1541 39.2%** 922
R’ 0.0180 0.2810 0.0988 0.0132 0.0221 0.1921 0.0929

*p<0.05; **p<0.001, ***p<0.0001

Table 4. Half life of pesticide residues during storage at 30°C

Chlorpyriphos-  Pirimiphos-

Captan Carbaryl Fenitrothion Fenthion Phenthoate methyl methyl
Initial (mg/kg) 52.36*%** 129.55%** 86.22%** 77.80%** 86.20%** 75.88%** 65.27***
Half life (week) 1.1%** 6.3%** 3.1%** 10.1%** 6.8%** 3.9%*=* 12.8%**
R’ 0.8522 0.8257 0.9528 0.7616 0.8701 0.9205 0.6890

*p<0.05; **p<0.001, ***p<0.0001
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Fig. 4. Effect of washing on pesticide residues in rice.

Table 5. Half life of pesticide residues after washing
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Chlorpyriphos-  Pirimiphos-

Captan Carbaryl Fenitrothion Fenthion Phenthoate methyl methyl
Initial (mg/kg) 65.03*** 122.13%** 92.13%** 81.26%** 88.62*** 81.99%** 68.33%%%
Half life (week) 0.7*** 2.2 3.7xk* 4.6*** 4.0%** 4.6%** 4.2%%%
R’ 0.9526 0.9351 0.9309 0.9218 0.9307 0.8779 0.9428

*p<0.05; **p<0.001, ***p<0.0001
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Table 6. Pesticide residues after washing and cooking, and removal rates

Pesticide

Chlorpyriphos-  Pirimiphos-

Captan Carbaryl  Fenitrothion  Fenthion  Phenthoate
Items methyl methyl
Initial concentration (mg/kg)  88.17° 138.92° 83.09° 90.82° 83.81° 69.81°
After 5 washing (mg/kg) 3.34° 28.32° 39.48° 37.53 39.31° 34.48"
After cooking rice (mg/kg) 0.00° 2.59° 20.74° 18.50° 15.14° 16.08°
Removal rate (%) 100.0 90.9 475 50.7 61.5 534
Total removal rate (%) 100.0 98.1 75.0 79.6 81.9 76.9
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