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Development of TiO, Coating Material for Prolonging Fresh Vegetables and Fruits
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Abstract

The development of coating material of TiO, by doping with SnO, and
Fe” to improve the photocatalytic efficiency and anti-microbial that cause
vegetables rot and fruit damage. TiO, powders were prepared by sol-gel method and
coated on polyvinyl chloride film using spray coating. This research is to focus not
only on the effect of the amount of additive materials but also on the calcination
temperature resulting in physical properties, phase transformation, the photocatalytic
reaction and anti-microbial of TiO, powders and TiO, composite films. For TiO,
powders, they were found that anatase phase appeared at the temperature range of
300 - 500 °C and mixed phases of anatase and rutile exist together at 600 °C. The
addition of SnO, 3 mol% and Fe>* at 0.3-1.2 mol% results in a decrease in the crystal
of anatase phase. In addition, the testing of photocatalytic reaction of the films
calcined at temperature of 400 °C was done by means of methylene blue
degradation under UV irradiation for 4 hours. It was found that TiOz/.°>SnOz/O.5Fe3+
could degrade methylene blue by 98.7% as compared to the pure TiO, which was
65.7%. Furthermore, the microbial disinfection test of TiOz/3SnOZ/O.5Fe3+ powders
calcined at the temperature of 400°C was performed under UV irradiation. It was
found that both Escherichia coli and Salmonella typhi, were killed 100% with UV
iradiation time of 120 minutes, while spores of Fusarium species were inhibited
within 4 days of photo-treatment. While Colletotrichum gloeosporioides and Bipolaris
maydis were killed 95 and 91.67%, respectively at UV treated time 20 hours. The
microbial disinfection test was also done for 5%w/v as coating by 'l‘|Oz/3SnOZ/O.5Fe3+
films. It was revealed from SEM analysis that cell walls of E. coli and S. typhi
gradually begin to shrink, fracture and finally, they are destroyed. For Fusarium sp. as
coated which are destroyed, seem to inhibit spore formation and destroy the old
ones for a long treatment period. Case study on the use of prepared films for
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prolonging baby corn, Namdokmai mango and tomato life was done by wrapping
them with films and keeping at a constant temperature of 11°C under 10 W
fluorescent lamp which was located 50 cm far from samples. The samples were
observed during 22, 18 and 30 days for baby corn, mango and tomato, respectively
and the data was recorded in every 3 days - period. It was found that the
TiOz/3SnOZ/O.5Fe3+ films can reduce damage and r’espiration rate of baby corn,
mango and tomato resulting in the extension of fresh baby corn life from 7 days to
be 16 days or about 2 times longer than that of uncoated films. While mango and
tomato life extend from 6 days to be 12 days and from 12 days to be 24 days or
about 2 times , respectively longer than that of uncoated films.
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