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Abstract
TE 160360
In this work a comparative study of the quality of instant rice undergoing three drving methods
including microwave vacuum, vacuum, and hot air drying was conducted. The process was set up
by initially soaking rice in water at 45°C for 60 minutes; this resulted in rice with an initial moisture
content of around 30 percent w.b. The rice was then cooked using a microwave: oven at 2,450 MHz
at a rice to water ratio of 1:3 for 4, 6, 8, and 10 minutes. After that the rice was dried by three drying
methods, i.e., microwave vacuum dryer at the pressures of -500, -600, and -700 mmHg, vacuum
dryer at the temperatures of 70°C, 80°C, and 90°C, and hot air drying. The hot air drying consisted
of two stages i.e., drying at 135°C until the moisture content of 35 percent w.b. was reached; this
was followed by a second stage drying at 70°C until the final moisture content of 10 - 12 percent
was reached. The quality attributes of the final product studied are drying time, color change, bulk

density, rehydration ratio, and texture. Furthermore, the process optimization of the whole instant

rice production process was given.

The experimental results showed that microwave vacuum drying led to a shorter drying time than
those of vacuum drying and hot air drying. The cooking time prior to drying also had a considerable
influence on the qualities of instant rice both before and after rehydration. AL* and rehydration
ratio increased with an increase of cooking time, whereas Ab* and bulk density decreased with an
increase of cooking time. Considering the qualities of instant rice dried by microwave vacuum
method, it was found that AL* and bulk density decreased with a decrease of the operating pressure

whilst the trend of Ab* and rehydration ratio was reversed. For the rice dried by vacuum drying, it
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was observed that AL* of the dried product and the rehydration ratio increased with an increase of

the drying temperature while the bulk density and Ab* decreased with an increase of the drying

temperature.

The overlaid contour plot was uced to identify the optimum conditions of the instant rice
production. In terms of the required qualities viz. low color change and low bulk density and high
rehydration ratio, a cooking time of 8 minutes and a microwave vacuum drying at -700 mmHg
provided the rehydrated rice which was closet to the reference cooked rice. It can be concluded that

the optimum conditions for instant rice production are the cooking time of 8 minutes and the

operating pressure of -700 mmHg.





