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Abstract

Kinetics of water diffusion during soaking of two brown rice varieties, Akibare (traditional rice) and

Milyang 23 (high-yielding rice), were studied. Brown rice reached at the equilibrium moisture content after 18

hours. The absorption of liquid water by brown rice grain was directly proportional to the square root of
hydration time and could be described by the simplified solution of Fick’s diffusion equation. The diffusion

coefficient was given by the Arrhenius relation: D =

2.738 x 10"! exp (-9,300/RT) for Akibare and D =

4.302 x 10~ exp (-9,500/RT) for Milyang 23. Hydration rate calculated from hardness change followed the

equation of a first order reaction. Hydration mechanism of brown rice was changed at the gelatinization

temperature of rice starch.
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Fig. 2. Water absorption during hydration of brown
rice at various temperatures
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Fig. 3. Relation between the moisture gain of
brown rice and the square root of the
absorption time
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Table 1. The calculated values of the soaking rate
parameters of brown rice at various soa-
king temperatures

Soaking  KoX 107 (min ') DX 10" (cm?/s)

temp. {C) Akibare Milyang 23 Akibare Milyang 23

40 2.314 2. 869 0. 855 1. 019
50 2.996 3. 556 1. 432 1. 566
60 3.672 4.505 2.152 2.513
70 3.974 4. 964 2. 520 3. 052
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brown rice and the initial moisture content
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Table 3. Activation energy during soaking
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