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Removal of Organophosphorus Pesticides during Making
and Fermentation of Kimchi

Jong-Woo Park, Lee-A Joo and Jang-Eok Kim*'
Department of Agriculfural Chemistry, Kyungpook National University, Daegu, 702-701, Korea

ABSTRACT — The removal of three pesticides which were residued in chinese cabbage was investigated during
making process of Kimchi. When chinese cabbage was washed by water, the removal rates of three pesticides were
62.0%, 54.8% and 61.1% for pirimiphos-methyl, chlorpyrifos and prothiofos, respectively. Pesticides remaining in
chinese cabbage after washing by water were also removed from 22.4% to 23.8% by salting. During the fermentation
of Kimchi for 24 days at 4 °C, the pH was lowered 4.5 from 5.8 and the residual amount of pesticides was decreased
by 51.4% to 69.4% for three pesticides remaining after washing and salting. On the other hand, when Kimchi was
fermented under various temperature for 11 days, the residual amount of chlorpyrifos was decreased up to 29.2%,
45.0% and 77.3% of initial concentration at 4, 10 and 20 °C, respectively. The residual amount of chlorpyrifos in
Kimchi was decreased up to 16.3% by heating at 100 °C for 6.5 minutes.
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71614 52 pirimiphos-methyl, chlorpyrifos Z&] 31
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43Fe] acetone : n-hexane (1:1) EFEE o] &3} stock
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Table 1. Physico-chemical properties of organophosphorus
pesticides used.

Common name: Pirimiphos-methyl
R ‘ N\\("fc“zc”ﬂz Chemical Name: O, O-dimethyl O-2-diethyl

N amino-6-methylpyrimidin-4-yl phosphorothioate
OptOCH, Stability: Hydrolysed by concentrated acids and
s alkalis; DTy, 7.5~35 d (pH 5.8 ~8.5). In sun-

light, aqueous solution had DT, 1 day

Common name: Chlorpyrifos

Chemical Name: O, O-diethyl O-3,5,6-trichloro

g -2-pyridyl phosphorothioate

C'I”\vo”“’c”zc”ﬁz Stability: Rate of hydrolysis increased with pH in
a ™ the presence of copper and possibly of other met-
als that can form chelates; DTy, 1.5 d (water, pH 8,
25 °C) to 100 d (phosphate buffer, pH 7, 15 °C)
Common name: Prothiofos
Chemical Name: O-2,4-dichlorophenyl O-ethyl
S-propyl phosphorodithioate
Stability: Hydrolysis DT, in buffer (22 °C) 120d
(pH 4), 280 d (pH 7), 12 d (pH 9). Photodegrada-
tionDT,, 13 h

S
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o SCH ,CH,CH,
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Table 2. Operating conditions of gas chromatograph for
analysis of organophosphorus pesticides

Model HP 6890 series
Column HP-5 (30 m X 0.25 mmi.d.)
Temperature Injector port 250 °C
Detector block 280 °C
Oven 150°C (1 min) — 4 °C/min —>
180 °C (10 min) — 5 °C/min —
280°C
Detector Nitrogen Phosphorus Detector (NPD)
Gas flow rate N, 3.0 mlmin
H, 3.0mlmin

Air  60.0 ml/min
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Fig. 1. Removal rates of organophosphorus pesticides in
chinese cabbage by washing with water.
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Fig. 2. Removal rates of organophosphorus pesticides in
chinese cabbage by salting.
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Fig. 3. Removal rates of organophosphorus pesticides and
pH change in Kimchi during fermentation at 4 °C
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Fig. 4. Effect of incubation temperature on the removal rates
of chlorpyrifos and pH change in Kimchi during
fermentation.
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Fig. 5. Removal rate of chlorpyrifos in Kimchi by cooking
with heat.
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