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Studies on the Contamination of Kimchi Material

— Pesticide Residues in Vegjtables —

Suk Kyung Yoon

Dept. of Home Economics Andong College

=ABSTRACT=

In order to investigate the level of pesticide residues in the vegetables for Kimchi materials
(Chinese cabbage, radish, red pepper, garlic and cucumber), which were produced in Andong
district, organochlorine and organophosphur pesticide residues were analyzed using gas chro-
matography. The results were as follows;

1) In chinese cabbage, radish and some other vegetables harvested in early summer (June),
organochlorine and organophosphur pesticide residues were detected in almost all of
the samples tested, and a few of them showed a level higher than the organochlor
APR(allowable pesticide residues).

2) Heptachlor, the soil insecticide was the most abundantly detected pesticide among the
four organochlorine pesticides tested (Dieldrin, Endrin, BHC, Heptachlor) in this study.

3) Somewhat higher concentrations of organochlorine pesticides were detected in all kinds
of sample vegetables harvested in late summer than in those harvested in early summer.
And the frequency of organochlorine pesticide contamination was also increased, but the
frequency of organophosphur pesticide contamination was decreased.

4) In the vegetable harvested in late autumn, level of organochlorine pesticide residues
and frequency of contamination were markedly decreased and organophosphur pesticide
residues (Diaginon, Malathion, Thiometon, EPN) were rarely detected.

5) The results of this study indicates that to take a lot of vegitables grown in summer

was somewhat uncomfortable than those grown in autumn.
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Table 1. Organochlorine pesticide residues in vegitable(ppm) grown in early summer(ppm)
. . . . Sample Ald. . Hept.

Vegitables Origin Sampling No. +Dield Endrin +Epox. BHC Unknown

Chinese cabbage Andong dist June 10 C—1 nd 0. 001 0.012 0. 040 —

1 C—2 nd nd 0.015 0.041 +

June 15 C—3 0. 002 0.018 nd 0. 091 -

Radish " June 10 R—1 0.013 nd 0. 004 0. 065 —

" R-—2 0. 005 nd 0.025 nd -

June 15 R—3 nd dd 0. 005 0. 021 +

Red pepper " June 8 P—1 0. 001 nd 0. 002 0. 045 -

" P—2 nd 0. 001 0. 004 0. 024 +

June 15 P—3 nd 0. 002 nd 0. 008 -

Garlic " June 12 G—1 nd nd 0. 020 0. 035 +

" G—2 nd 0. 006 0. 006 nd ++

June 16 G—3 0. 001 0. 003 nd 0. 085 —

Cucumber 1" June 12 Cu—1 0. 005 nd 0. 005 0. 091 —

1% Cu—2 nd 0. 052 nd 0. 025 -

June 15 Cu—3 0. 008 nd 0. 003 nd —

Epox; Epoxide nd; not detected Ald; Aldrin Dield; Dieldrin Hept; Heptachlor
+ 41 Detected +: Slightly detected —: not detected
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Table 2. Organphosphour pesticide residues in vegetables grown in early summer (ppm)

Vegetable Origin Sampling Sa;\lrr:fle ODriligi' i\gzlath- aﬁlome' EPN I‘{,ﬁkno-
Cihnesecabbage Andong district June 10 C—4 0.012 nd nd nd -
" C—s5 nd nd 0. 035 nd -
" C—6 0.125 nd nd nd +
Radish " " R—4 0.025 nd nd 0.120 -
" R—5 0. 021 nd nd nd -
” R—6 nd 0.035 nd nd -
Red pepper " ” P—4 - 0.150 nd nd 0. 605 -
" P- nd nd nd 0. 032 +
" P— nd nd 0. 025 nd -
Garlic " ” G—¢ nd nd nd nd +
” G— nd 0. 001 0. 055 nd -
” G— nd nd nd nd -
Cucumber " 7 Cu—4 0. 045 nd nd nd -
" Cu—5 nd 0. 235 0.015 nd -
" Cu—6 0. 003 nd nd 0. 021 -

nd: not detected

+: slightly detected

- : trace or not detected
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Table 3. Organochlorine pesticide residues in vegitables grown in late summer (ppm)

- Sampling Sample Ald.+ Hept. +
Veg. Origin Date No. Dield. End. Epox. BHC Unknown
Chinese cabbage Aug. 10 C—11 nd 0. 005 0.031 0.026 ++
C—12 0. 003 nd 0. 005 0. 023 +
Radish Aug. 10 G—11 nd nd 0. 045 0. 026 ++
R—12 nd 0.013 nd 0. 085 +
Red Pepper Aug. 10 P—11 nd nd 0.015 0.018 -
P—12 0.015 0.035 nd 0. 085 -
Garlic Aug. 18 G—11 0. 024 nd nd nd -
G—12 nd 0. 008 0. 001 0. 015 ++
Cucumber Aug. 18 Cu—11 0.008 nd nd nd +
Cu—12 nd 0. 008 nd 0. 028 -+
Spinach Ang. 18 S—11 nd 0. 005 0. 035 0. 083 -
S—12 0. 005 nd 0. 008 nd -

Ald: Aldrin Dield: Dieldrin End: Endrin Hept: Heptachlor Epor: Epoxide nd: not deteted

++4: detected +: slightly detected

: trace or not detected

Table 4. Organophosphur pesticide residues in vegetables grown in latesummer (ppm)

s Sampling Sample Diagi- Malath- Thione-
Vegetables Origin Date No. non ion ton EPN Unknown
Chinese cabbage Andong District Aug. 10 C—13 nd nd 0. 025 nd -
" C—14 0.036 nd nd nd +
" C—15 0.015 nd nd nd —
Radish " 7 R—13 0.012 nd nd nd -
" R—14 nd nd 0.028 nd +
" R—15 nd nd nd 0. 085 -
Red Pepper " " P—13 nd nd 0.035 nd -
” P—14 nd 0. 015 0. 005 nd —
" P—15 0.026 nd nd nd —
Garlic 1 ” G—13 nd nd nd nd —
" G—14 0. 021 nd 0. 025 nd -
7 G—15 nd nd 0.015 nd -
Cucbmer 7 7 Cu—13 0. 015 nd nd ne -
" Cu—14 0. 083 nd 0. 036 nd —
i Cu—15 nd 0.015 nd nd —

nd: not detected +: slightly detected

—: trace or not detected
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Table 5. Organochlorine pesticide residues in vegetables grown in autumn (ppm)

. ; Heptac-
. Vegetables Origir Saglpthng Saﬁple Dj_\l{idnp Endrin hlor BHC  unknown
ate o. ieldrin epoxide
Chinese cabbage C—21 nd nd nd 0. 004 -
C—22 0. 002 nd nd 0. 008 -
C—23 nd 0. 005 0.041 nd -
Radish R—21 0.015 nd nd 0.014 -
R—22 nd nd 0. 009 nd -
R—23 nd 0. 004 nd 0. 024 -
Red Pepper P—21 nd 0. 021 nd 0. 018 -
P—22 nd 0. 032 0. 015 0. 001 —
P—23 nd nd 0. 003 nd —
Garlic G—21 nd nd 0. 008 0.021 -
G—22 0.008 0.024 nd nd +
G—23 nd nd 0.013 nd -
Spinach S—21 nd nd 0.008 nd -
§—22 nd nd nd 0. 004 +
S—23 nd nd 0.009 nd -

nd: not detected +: slightly detected
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Table 6. Organophosphur pesticide residues in vegetables grown in autumn (ppm)

Vegetables Origin Saglé)tleing Szliqngple E(i)?lgi' %ilath' ’tI(‘)I;ione- EPN Unknown
Chinese Cabbage Andong District  Dec. 1 C—24 nd nd nd nd —
" C—25 nd nd 0.008 nd - —
" C—26 nd ’ nd nd nd -+
Radish 7 R—24 nd nd nd nd -
"o R—25 nd nd nd nd —
It R—26 nd nd nd nd —
Red Pepper " P—24 nd nd 0.015 nd —
1" P—25 0.012 nd nd nd —
7 P—26 nd nd nd nd +
Garlic 1z G—24 nd nd nd nd —
1" G—25 nd nd nd nd —
" G—26 nd nd nd nd -
Spinach 1 S5—24 nd nd nd nd -
1 S—25 nd nd nd nd —
1" S—26 0.022 nd nd nd -

nd: not detected +: slightly detected
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