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ABSTRACT

Ethion, an insecticide, is widely used with fruit and vegetable crops. This research
studied the reduction and oxidative degradation of standard ethion in tangerine fruits
(Citrus reticulata Blanco cv. Sai Nam Pung) by TiO> photocatalysis. A standard ethion
solution (1 mg L) was treated with different concentrations of TiO, powder (15, 30, 45
and 60 mg mL?) with 10 watt UV lamp for 0, 15, 30, 45 and 60 min. In order to
evaluate the oxidation potential by TiO, photocatalysis effects, iodine liberation of 2%
KI from the reaction was directly measured and the percentage of ethion degradation
was measured by GC-FPD. The results showed that iodine yield increased with
increasing concentrations and reaction times, highest at 60 mg mL™* of TiO, with
exposure time of 60min and correlated with the increasing of standard ethion
degradation. The influence of temperature, pH and ORP (Oxidation-Reduction
Potential) to the reaction of ethion were also established. The concentration of anions
produced as major degradation products released from the reaction of oxidative
degradation such as sulphate and phosphate was determined by lon Chromatography
(IC). The reaction produced sulphate and phosphate anions by showing the highest
concentration of sulphate and phosphate at first 15 min. Determination of major
oxidative degradation products of ethion was determined by GC-MS. The TiO;
photocatalysis treated solution showed the fragment ions from degradation similar to
those in the standard ethion. The results suggested that ethion transformed to



ethionmonooxon and ethiondioxon. The TiO. photocatalysis also treated with harvested
tangerines which contaminated with ethion. The concentration was determined by GC-
FPD reduced from 1 mg L™ ethion to 0.18 mg L™ when treated with 60 mg mL* TiO;
powder for 60 min.It was found that TiO, photocatalysis at concentration of 60 mg mL™
had high efficiency to reduce contaminated ethion by 76.81%. It had no differences in
postharvest qualities effect on fruit firmness, total soluble solids, titratable acidity, total
ascorbic acid content, peel color change, weight loss and total microorganisms count
from control. The lethal concentration (LCso) of standard ethion was also estimated and
compared to the treated ethion. All treatments, especially 60 mg mL™ TiO, powder,
markedly detoxified ethion, as tested with brine shrimp (Artemia salina L.), with an
LCso value of 765.8 mg mL™, compared to the control of 1.01 mg mL™. Moreover,
washing tangerine fruits with TiO> photocatalysis resulted in the reduction of ethion in
washed water. Therefore, application of TiO. photocatalysis could be considered as a

method for reducing ethion residues in tangerine fruits.



