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Heat Treatment and Respiration Model of Mango cv. Nam Dok Mai

Ittikit J irapattarasakul*

Abstract

Heat treatments have been extensively studied as thermal treatments to control insect pests in mango to replace
chemical fumigation. Besides, heat treatment could reduce respiration rate and prolong shelf life of many fruits. This work
was conducted to study the effect of heat treatment on respiration model of mango cv. Nam Dok Mai. Experiments for the
determination of respiration rates of Nam Dok Mai mango after heat treatments at 38, 42 and 46°C for 65, 75 and 85
minutes were carried out in a closed system. Changes of O, and CO, concentrations in the closed system were recorded
with time. The experimental results showed that the respiration rate decreased with the increases of heat treatment
temperature and the duration time. However, heat treatment at 46°C for 85 minutes induced heat injury. Michaelis-
Menten equation with uncompetitive inhibition kinetic fitted well to the experimental data of O, and CO, concentrations in
R

the closed system. The respiration parameters (R acor Kor K con K, and K ,,) were determined by comparing

‘max,02
results of the respiration model with experimental results. The results indicated that heat treatment could change the rate
of respiration of mango but the respiration rate of mango still followed the uncompetitive inhibition kinetic. The
experiments of Modified Atmosphere Packaging (MAP) storages of heated mango were carried out in comparison with
unheated mango. The heat treatments of mangoes were performed at 42 °C for 85 minutes and 46 °C for 75 minutes.
MAP model was used to predict the gas concentration changes inside the packages of heated mango. The results showed
that the predicted O, and CO, concentrations agreed well with the experimental data (R2> 0.9929). Furthermore, the
effects of heat treatments on quality changes were observed in the experiment. It was found that heat treatment could

prolong shelf-life by retarding respiration rate. Weight loss, fruit firmness and developing the changes of color during

storage under MAP at 13 °C for heated mango were differed from that of unheated mango.
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