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ABSTRACT

Chlorpyrifos is an organophosphate insecticide, widely used in vegetable and
fruit crops. It residues may be detectable in plants, water and soil. The effects of using
ultrasonication, ozonation and the combination of these on chlorpyrifos degradation in
fresh bird chilli (Capsicum frutescens Linn.) were investigated. A standard
chlorpyrifos solution at a concentration of 1 mg/l was subjected to ultrasound at
different frequencies (108, 400, 700 kHz and 1 MHz), ozone and the combination for
0, 10, 20, 30, 40, 50 and 60 min. The percentage of chlorpyrifos degradation was
determined by GC-FPD. It was found that ultrasonication at 1 MHz for 60 min was
the most effective treatment for reducing up to 75.00 % of chlorpyrifos. The
chlorpyrifos solution was also treated with ozone at a concentration of 200 mg/I for 60
min which reduced 64.54 % of chlorpyrifos. Ultrasonication in combination with
ozonation had a synergistic effect in reducing chlorpyrifos with the highest change of
83.77 %, compared with ultrasonication or ozonation alone. The results revealed that
ozone reduced chlorpyrifos with the highest rate of reduction occurring within the

first 10 min. The temperature and oxidation-reduction potential values of treated
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solution increased with a reduction of pH, and it were related to the increasing
chlorpyrifos degradation after using combination of ultrasonication and ozonation.
The concentrations of some ions such as chloride, nitrate, sulphate and phosphate
released from the reaction of oxidative degradation were also determined. Analysis
through ion chromatography showed that the chlorpyrifos solution after treatment
using ultrasonication combined with ozonation for 60 min had the highest
concentrations of chloride, nitrate and sulphate. No phosphate was detected in the
solution in all treatments. Determination of major oxidative degradation products of
chlorpyrifos was done by GC-MS. All treatments contained only main fragment ions
from the degradation in their spectra similar to those in the standard chlorpyrifos.

Harvested bird chilli fruits were treated with chlorpyrifos. The chlorpyrifos
residue was reduced by washing with the treatments and the concentration was
determined by GC-FPD. The ultrasonication at 1 MHz combined with ozonation had
the highest efficiency to reduce chlorpyrifos by 76.81 %, decreasing disease incidence
and had no effect on weight loss and peel color change of bird chilli when compared
with the control after storage at 13 °C for 4 weeks.

Toxicity analysis the brine shrimp lethality test (BST) of chlorpyrifos after
oxidative degradation was determined for the lowest concentration that kills 50 % of
the test animals (LCsp). Chlorpyrifos after treatment with ultrasonication, ozonation
and the combination of these were tested with brine shrimp (Artemia salina L.). It was
found that the combined method had the highest LCs with a value of 383.12 mg/l and
more than those of the other treatments. LCs, values of ultrasonication, ozonation and
the control were 14.25, 52.74 and 12.29 mg/l, respectively. Toxicity evaluation in
washing water indicated that chlorpyrifos toxicity decreased by ultrasonication

combined with ozone treatments.



