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ABSTRACT

Mango is an important economic fruit of Thailand. The problem usually
encounter is the short shelf-life that stems from its climacteric nature with high
respiration rate and is prone to the disease. Storage at low temperature helps alleviate
this problem by decreasing the respiration rate and ethylene production as well as
slowing down the quality deterioration. Chilling injury has thus become common
problem among mangos being kept by low temperature method. The general practices
of examining chilling injury include consumer questionnaire relating to browning at
the peel and quantification of electrolyte leakage at the peel or fruit flesh. The
evalution results from these methods are the responses of mango after the symptom of
chilling injury appears. In fact, the electrolyte leakage is also commonly observed in
the ripen fruit. Therefore a certain indication index should be developed to distinguish
the fruit ripening from the chilling injury. The thermal properties of the fruit may be
used as suggestive indicators to the maturity level of Nam Dok Mai mango and
differentiate between the good and injured tissues of the mango. Because the chilling
injury of mango leads to the changes in tissue structure, hence the thermal properties

should vary accordingly as well.



In this study, various properties of Nam Dok Mai Si Thong mango kept at 5 +
0.5 and 13 + 0.5°C were monitored for the period of 25 days and at 25 <+ 0.5°C for the
period of 8 days. The experimental results indicated that the thermal properties,
namely, thermal conductivity and diffusivity had increased by 21.2 and 18.0%,
respectively for the mango being kept at 5°C for 5 days. The steady state was then
followed until the storage period of 25 days was reached. This was compared with
storage temperature at 13°C for 5 days with the increase in thermal conductivity and
diffusivity of 6 and 1%, respectively. The rising trends were followed until the
completion of 25 days storage period with the elevation of both thermal properties
values by 27.3 and 22.0%, respectively. Similar results were observed for the mango
being maintained at 25°C. Investigation on the chemical and biochemical properties
showed that the total titratable acid content, acidity, total soluble solid content and
respiration rate of the chilled mango at 5°C were steady throughout the storage
period. This was in contrary to the mangoes being stored at 13 and 25°C whose
respiration rate and total soluble solid content increased during ripening process.
Further confirmation could also be seen from the decrease in total titratable acid
content. When the relationships between the thermal conductivity and diffusivity

_together with the change of total soluble solid content were considered, the chilling
injury symptom might be identified during the first five days if the thermal
conductivity and diffusivity rose by more than 15% with constant level of total
soluble solid content. This was differed from the mango underwent the process of
ripening with the increase of total soluble solid content above 10°Brix while the
thermal conductivity and diffusivity were elevated by less than 6%. Thus there is a
possiblity of using thermal conductivity and diffusivity as well as the total titratable
acid content to monitor the chilling injury symptom of Nam Dok Mai Si Thong
Mango which may be detected in the first five days of storage period.

There is a requirement of disinfestation the eggs of fruit flies in mango by
vapor heat treatment until the fruit core reached 46.5°C prior to oversea exportation.
The heating time varies between each mango variety thus the ability to predict the
heating time will enhance the management efficiency. The prediction of temperature

profile inside the mango fruit during thermal processing was possible by using the
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thermal properties of mango at 25°C and finite difference method. The following
assumptions were made; mango fruit had a cylindrical shape, the thermal properties
were constant, heat transfer only occurred radially.

The temperature profile of mango fruit immersed in the temperature controlled
water bath at 48 + 0.5°C were monitored until the fruit core reached 46.5°C at 90 min.
The predicted time from the model was 102 min with root mean square error of
1.81°C. Although an error associated with the prediction was still existed, there might
be a possibility of applying current method to other fruits that required insect
disinfestation process.
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