CARPATHIAN JOURNAL OF FOOD SCIENCE AND TECHNOLOGY

journal homepage: http://chimie-biologie.ubm.ro/carpathian_journal/index.html

MATHEMATICAL MODELING AND OPTIMIZATION OF LOW-
TEMPERATURE VACUUM DRYING FOR BANANA

Linh Thuy Khanh Do'®, Linh T. K. Vu!, Dao Thi Anh Phan!, Dzung N.T!*

!Department of Food Technology, Faculty of Chemical and Food Technology, HCMC University of Technology
and Education, No 01-Vo Van Ngan Street, Thu Duc City, Ho Chi Minh City, Viet Nam.
EBtandzung072@hcmute.edu.vn; ®dtklinh@hcmute.edu.vn;

https://doi.org/10.34302/crpjfst/2021.13.4.5

Article history: ABSTRACT

Received: Bananas are one of the most common energy yielding fruits, and also a
17 March 2021 nutritional source for human health. In this study, low-temperature vacuum

Accepted: drying was applied to preserve banana because this method offers a low
17 November 2021 nutrient loss, a decrease in drying time leading to low energy cost, and the

Keywords: low moisture content preventing products from microbial spoilage. Four

Modeling; mathematical models were built, and a multi-objective optimization problem

was established for the drying process. The restricted area method with
R*(Z) optimal combination criterion was used to optimize for the drying
mode of banana including temperature of 52.76 °C, pressure of 0.006 mmHg
and drying time of 13.94 hours. Experimental results showed that the energy
. consumption was 3.96 kWh/kg, the residual water content was 3.64 %, the
Drying. vitamin C loss was 3.27 % and the maximum rehydration capacity was 95.17
%, which convinced that dried bananas had achieved a minimum cost, the
best quality, and a long-term storage.
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