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Prediction of Firmness and Color Changes of Fresh-Cut Shredded Green Papaya (Carica papaya L.) cv. Kaek

Nual by Using Mathematical Modeling

Nattinee Pravichai

Abstract

Loss of qualities of shredded green papaya cv. ‘Kaek Nual’ during storage time at 4, 10, 15 and 20 °C was
studied. It was found that shredded green papaya stored at the low temperature gave better result in delaying the loss of
quality than at high temperature storage which was significantly higher weight loss and respiration rate and lower
firmness (p<0.01) as compared to the low temperature storage. In addition, shredded green papaya stored at 4 °C had
the longest storage life of 14 d while treatment of 20 °C storage had the shortest storage life of 1.5 d. Data from the
previous study was investigated for mathematic models which explained the quality changes of shredded green papaya,
due to temperature and storage time, regarded to firmness and color changes (b* value and browning index). The
models and parameters was estimated by the least squares method in which Single exponential decay and Single
exponential growth elucidated firmness and color changes, respectively, while the rate of quality changes or the rate
constant (k) at different temperatures were described by an Arrhenius equation of 0.071, 0.056 and 0.096, respectively.
Also, the activation energy (E,) was calculated to 0.0991, 0.964 and 0.974, respectively. The application of models
obtained to predict the changes of quality during actual distribution processes was determined by stored shredded green
papaya under 3 fluctuating temperature regimes (A, B and C) for 4 d. The results revealed that predicted values was
associated with the measured values evaluated by using a mean relative percentage deviation in modulus (P) for
predicting the firmness, b* value and browning index which equal to 1.918%, 3.174% and 3.718%, respectively.
Additionally, effect of relative humidity on quality changes of shredded green papaya was evaluated by stored
shredded green papaya under 75+3 and 95+3% RH throughout storage period. Treatment of 95+3% RH maintained the
quality of shredded green papaya longer than storage at 75+3% RH Storage of shredded green papaya at 95+3% RH
significantly delayed the increased of L* value, whitish index (WI) and total different color (AE) (p=<0.01) as

compared to those stored at 75+3% RH.
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