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Abstract

The purpose of this study was to determine the effect of radio frequency (RF) heat
treatment for controlling Aspergillus flavus and quality of bagged rice var. KDML 105 in
different packagings. The experiment was conducted during May to September 2010 at the
Postharvest Technology Research Institute, Chiang Mai University, Thailand. Rice sample was
inoculated with 4. flavus at concentration of 6.46x10° spores per ml at 14% initial moisture
content. Thereafter, rice was packed in volume of 1 kg per bag. The three different loading
densities were 85% densities loaded bagging, non vacuum full loaded bagging and vacuum full
loaded bagging. The samples were exposed to RF heat treatments at an operating frequency of
27.12 MHz with temperatures at 80, 85 and 90°C for 1, and 3 minutes compared to non treatment
as control. The rice was evaluated for the following qualities; kernel moisture content, infection of
A. flavus, amylose content, amount of aflatoxin, gel consistency, viscosity, elongation ratio of
kernel rice and texture of cooking rice and heat distribution imaging were taken by infrared
cameras. The results showed that the moisture content of treated rice did not appear significantly
difference between treatments. While the number of 4. flavus infection showed the interaction

between bagging densities and temperature. The results showed the infection percentages of



A. flavus decreased in all bagging densities while the treatment temperature increased.
Furthermore, vacuum full loaded bagging with 80, 85 and 90°C RF heat treatments found
infection of A. flavus only 1.92 1.28 and 0.70 % respectively and vacuum full loaded bagging
also found amount of aflatoxin B1 in minimal amount as well. (from 4.21 ppb to 3.98 ppb). For
the cooking qualities, it was found that amylose content and the elongation ratio of kernel
rice increased by vacuum full loaded bagging and the increasing of RF temperature. The texture
of cooked rice was increased in hardness and cohesiveness but decreased in adhesiveness while
the RF temperature increased. Inaddition the heat distribution of vacuum full loaded bagging
provided a consistent of thermal degree at all temperature of RF treatments when measured by
infrared thermal imaging camera. The statistical analysis showed that exposed time of RF heat
treatment has no significantly difference between 1 and 3 minutes time used on controlling 4.
flavus contamination and affected no qualities changes of rice sample. Thus, RF heat treatment at
90 °C for 1 minute exhibited the highest efficiency method to control A. flavus in rice by using
vacuum full loaded bagging and also decreased the amount of aflatoxin B1 accumulation whereas

their rice qualities was positively changed.



