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Abstract
Siriwong, W.l, Anu-rugsa, B.z, Paikaew, Y. and Anuluxtipun, Y.
The utilization of ozone to reduce endosulfan residues in Chinese cabbage
Songklanakarin J. Sci. Technol., 2004, 26(Suppl. 1) : 177-183

This study focused on the utilization of ozone to reduce endosulfan residues in Chinese cabbage. The
experimental design used in the study was Randomized Block Design (RCB). 35% w/v EC of Endosulfan-
organoclorine pesticide was used, with the recommended dose, to spray on Chinese cabbage every 7th day
for three weeks. Five days after the last spay, the Chinese cabbage was harvested and ozone-dissolved water
was used to reduce endosulfan residues in the cabbage at 5°C at 5, 10, 15, 20, 25, 30, 35 and 40 minutes,
respectively. The result showed that ozone-dissolved water at 25 minutes could effectively reduce 71.93% of
endosulfan residues. This percentage was lower than the Maximum Residues Limit (MRL) of 2.0 mg/kg of
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vegetables proscribed by CODEX. Furthermore, the study found that the more time used, the less the purity
of ozone-dissolved water. This resulted in the decrease of ozone efficiency to reduce endosulfan residues in

Chinese cabbage.

Key words : endosulfan, ozone, pesticide residue, Chinese cabbage
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Table 1. Amount of endosulfan residues (mg/l) in Chinese cabbage after cleaning with dissolved ozone

in water.
Amount of Endosulfan residues (mg/1) Percent
Treatments reduction
Alpha beta Endosulfan total of total
endosulfan®** endosulfan * sulfate ** endosulfan #** endosulfan
1. Control (no clean) 1.643 b 1.702 ¢ 1.534b 4.879d 0
2. Cleaned with distilled water 1.586 b 1.338 be 0.274 a 3.199 ¢ 34.43
3. Cleaned with dissolved ozone in water 5 min 1.419b 1.405 be 0.282a 3.105 bc 36.35
4. Cleaned with dissolved ozone in water 10 min 1.393b 1.093 abc 0.176 a 2.662 bc 45.45
5. Cleaned with dissolved ozone in water 15 min 1.649b 0.714 ab 0.152 a 2.515 abc 48.45
6. Cleaned with dissolved ozone in water 20 min 1.420b 0.764 ab 0.102 a 2.286 abc 53.15
7. Cleaned with dissolved ozone in water 25 min 0.834 a 0.395 a 0.141 a 1.370 a 71.93
8. Cleaned with dissolved ozone in water 30 min 0.822 a 0.371 a 0.135a 1.328 a 72.78
9. Cleaned with dissolved ozone in water 35 min 1.557b 0.358 a ND 1.915 ab 60.74
10. Cleaned with dissolved ozone in water 40 min 1.257b 0.677 ab ND 1.934 abc 60.36
Mean 1.358 0.882 0.350 2.519 -
C.V. (%) 17.8 54.3 27.1 26.2 -

Comparisons between treatments within each column are significantly different (Duncan’s New Multiple Range Test
(DMRT), P>0.05), if marked with different small letters.

* All treatments are significantly different at P>0.05

** All treatments are significantly different at P>0.01

Table 2. Dissolved oxygen level (mg/l) after cleaning Chinese cabbage with
dissolved ozone in water.

Treatments Dissolved Oxygen level** (mg/l)

1. Cleaned with distilled water 6.99 a
2. Cleaned with dissolved ozone in water 5 min 1047 b
3. Cleaned with dissolved ozone in water 10 min 10.68 b
4. Cleaned with dissolved ozone in water 15 min 10.80 b
5. Cleaned with dissolved ozone in water 20 min 11.27 ¢
6. Cleaned with dissolved ozone in water 25 min 11.45¢
7. Cleaned with dissolved ozone in water 30 min 11.58 ¢
8. Cleaned with dissolved ozone in water 35 min 11.38 ¢
9. Cleaned with dissolved ozone in water 40 min 11.35¢

Mean 10.66

C.V. (%) 2.4

Comparisons between treatments are significantly different (DMRT, P>0.05), if marked with
different small letters.
** All treatments are significantly different at P>0.01
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