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ABSTRACT

Study on possibility of using hot water for control of green mold (Penicillium
digitatum) causing fruit rot of tangerine fruit (Citrus reticulata Blanco cv. Sai Num
Pung), to lengthen storage time at low-temperature and to make a model method for
commercial use. Tubes of spore suspension were dipped in hot water at 45+2, 50+2
and 55+2°C for 0.5, 1, 2 and 3 minutes before incubation at 25+2°C in darkness for
48 hours. Results showed that hot water dips at 55+2°C for 1, 2 and 3 minutes could
reduce the spore germination 85-98% compared with control. Tangerine fruit were
dipped in hot water at the temperature and time mentioned above before and after
inoculation compared with control (untreated and uninoculated fruit). All treatments
were stored at 24+2°C and 90+5% relative humidity (RH) for 5 days. Results showed
that the treatments of dipping fruit in hot water at 50+2°C for 3 minutes and 55+2°C
for 2 and 3 minutes after inoculation reduced percentage of disease index to 57-93%,
reduced disease severity (lesion diameter from 9.68 cm to 0.32 cm) and sporulation

index (from 4.36 to 0.07) compared with control.
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The effect of hot water treatment (HWT) for enhancing host resistance to
green mold rot during low-temperature storage was studied. The fruit samples were
dipped in hot water at 50+2°C for 3 minutes and at 55+2°C for 2 and 3 minutes after
inoculation with P. digitatum and then stored at 4+2°C with 90+5% RH for 30 days.
Results showed that the HWT delayed the onset of disease infection, reduced the
number of infected fruit and disease severity. Results from scanning electron
microscopy showed that the HWT reduced the number of spores on the fruit peel,
deteriorated spore formation and reduced the mycelial branching. Whereas, conidial
and myecelial structures in control treatment were normal and the fungal pathogen
grew well, densely covered the fruit surface. Moreover, the cuticle of control fruit had
rough and cracked peel. In contrast, the cuticle of tangerine fruit treated with HWT
was smooth and relatively homogeneous. The chitinase and 3-1,3-glucanase activities
in flavedo tissues of hot water treated fruit increased after storage for 15 days, while
activity of peroxidase increased after storage for 25 days, compared with control. The
protein bands separation was investigated by SDS-Polyacrylamide gel electroproresis
at 10% concentration. Results showed that protein bands of the hot water treated fruit
appeared at molecular weight of 112.20 and 100.00 kDa on the fifth day of storage
only but no bands was found in control and at 22.39 kDa exhibited thicker bands than
the control treatment.

Dipping tangerine fruit in HWT at 50+2°C for 3 minutes and 55+2°C for 2
and 3 minutes had no effects on chilling injury symptoms, percentage of electrolyte
leakage, malondialdehyde, and soluble solids content during storage at 2+2°C and

90+5% RH for 30 days.
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