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ABSTRACT

The effect of ultrasonic wave (US) and electrolyzed oxidizing (EO) water on
postharvest decay of pineapple cv. Phu lae was investigated using Fusarium sp. isolated
from pineapple fruits. Both an in vitro and in vivo approach was pursued. In a first
approach, the effect of EO water and US irradiation on in vitro growth inhibition of
Fusarium sp. was studies. Spore suspensions containing 10° conidia ml* and 1 cm
mycelium discs of Fusarium sp. were treated EO water with free chlorine at 100, 200
and 300 ppm and different frequencies of 108, 400, 700 KHz and 1 MHz US irradiation
for 0, 10, 30 and 60 min. and incubated at 27 °C for 48 hr of spore suspension or 7 days
of mycelium discs. The study showed that all treatments of EO water totally inhibited
the spore germination of the fungus. Additionally, US irradiation of 1 MHz for 60 min.
was the most effective to suppress the spore germination when compared with the
control and transmitted light microscopy confirm that cell wall have been damage after
treated and also abnormal germination of those spores. Secondly, the effectiveness of
EO water, ultrasound (US), individually or combined on the postharvest control of
Fusarium sp. decay and some biochemical responses in de-crowned pinepple fruit
during storage were examined. The de-crowned pineapple fruits were divided into 2

groups, non-inoculated and inoculated with Fusarium sp. (1 x 10° spores ml) and then



washed with EO water(100 ppm), US wave (1 MHz) or their combinations for 10 min
and stored at 25°C for 7 days or 13°C for 20 days. The populations of microorganism on
the de-crowned pineapple fruit were investigated after treatments in non-inoculated
groups. When compared to the untreated control, combined treatment most effectively
reduced the numbers of total bacteria, yeast and mold and also natural decay, followed
by EO water and US wave individually. Combined treatment of EO water with US
wave showed higher percentage of disease inhibition (P < 0.05) than other treatments of
fruits subjected to artificial inoculation with Fusarium sp. After treated with tap water,
US wave or EO water then storage at 25 °C for 3 days, fruits had disease incidence of
81.25, 76.25 and 12.50% respectively, while the combined treatments was not found
any sign of disease. Treatments stored at 13°C for 10 days, the combined treatments
was able to reduce disease incidence for 45.45%, while US wave and EO water treated

alone were able to reduce disease incidence for 36.41 and 27.35 %, respectively.

Scanning electron microscopy (SEM) showed that growth of the fungus was restricted
on de-crowned pineapple fruit after the combined treatments. Furthermore, the
combined treatments enhanced the activities of -1, 3-glucanase, PAL and POD, which
play important roles in plant defense responses. The increased activities of the enzymes
were probable because the defense response to wide array of stresses including
wounding and inoculating with Fusarium sp. and treatment with EO water and US
wave. The treatments had no effect on fruits quality (weight loss percentage, total
soluble solids, titratable acidity, pH and ascorbic acid). The potential for EO water in
combination with US in pineapple handling systems is high, due to marked synergistic

effects against fungal decay of de-crowned pineapple fruit during storage.



