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ABSTRACT

The effects of ozone on the postharvest control of Penicillium digitatum decay
and some biochemical responses in tangerine fruit during storage were examined.
The fruits were divided into 2 groups, non-inoculated and inoculated with P.
digitatum (1 x 10° spores mL™) and then fumigated with ozone (200 ppm) for 0, 1/2,
1, 2, 4 or 6 hr and stored at 25°C for 7 days or 5°C for 8 weeks. The results showed
that exposing fruits to ozone for 4 and 6 hr delayed disease incidence and reduced
lesion diameter in inoculated fruits. The inoculated fruits exposed to ozone for 4 and
6 hr had disease incidence of 70 and 90%, respectively after 4 days at 25°C and 60%
when both treatments stored at 5°C for 4 weeks, while control fruits had 100% disease
incidence. No decay was observed on any of the non-inoculated fruits from the two
storage temperatures throughout the experimental periods. Scanning electron
microscopy confirmed that exposing fruit to ozone for 4 and 6 hr inhibited growth of
fungi on the fruit peel for 72 hr, while growth of fungal mycelium was found as soon
as 24 hr on control fruit peel. After directly exposed the fungus spores to ozone, it
was found that ozone could inhibit spore germination on PDA plate compared with
the control group. Transmitted light microscopy showed cell wall damage and
abnormal germination of those spores.

The effects of ozone on some biochemical responses in tangerine were
studied. Gaseous ozone (200 ppm) was applied for 0, 1/2, 1, 2, 4 or 6 hr to inoculated
or non-inoculated tangerine fruits and then stored at 25°C for 4 days or 5°C for 4
weeks. The study showed that exposing fruit to ozone influenced chitinase, B-1,3-
glucanase, phenylalanine ammonia lyase (PAL), polyphenol oxidase (PPO),
peroxidase (POD), superoxide dismutase (SOD), catalase (CAT) and ascorbate
peroxidase (APX) activities. The effect was pronounced in the inoculated group than
in the non-inoculated group, especially at 25°C storage. The effectiveness of enzyme
activation was closely related with the time of ozone exposure; as exposure time gets
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longer, enzyme activity increases. The increased activities of the enzymes was
possibly due to the defense response of the fruit against the oxidizing effect of ozone,
especially for the activities of chitinase, p-1,3-glucanase, PAL, PPO, POD, SOD and
CAT which were significantly higher than the control after ozone treatment. The
ability of fruits in activating high enzyme activities was an important role in their
defense mechanism against pathogen and ozone stress. From the study, fruit quality
parameters such as weight loss, firmness, outer peel color, total soluble solids,
titratable acidity, ascorbic acid content and sensory evaluation in all treatments were
not apparently affected by ozone exposure and no severe phytotoxicity occurred in
fruits especially those exposed to high doses of ozone.



