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Abstract

The hydration of two japonica(Akibare and Milyang 15) and four indica(Milyang 30,

Suweon 287, Suweon 294 and Iri 342) rice varieties was investigated in terms of ma-

thematical rate equation. The hydration rate at temperatures of 4~32°C was examined

by a weighing method.” The absorption of water was directly proportiponal to the square

root of the hydration time(#) and was described by the diffusion equation: 1—37=
©2/v'EY(S/V) vDi, where 3f is dimensionless moisture ratio, S/V is the surface-to-

volume ratio and D is diffusion coefficient. The average D value was given by the Ar-
rhenius relation: D=D, exp(—E./TR). The activation energy was 4~5kcal/mole. The

rice samples could be classified into three groups based on hydration kinetics: Milyang

30-Suweon 287; Akibare-Milyang 15; and Suweon 294-Iri 342.
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Table 1. Equilibrium moisture content of milled

YA . rice at various soaking temperatures
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Fig. 4. Relation between the
moisture gain and the
square root of the abso-
rption time for Akibare
(mo=0.175g/g) and Mil-
yang 15(me=0.1718/g)

t92 (min¥2)

Fig. 5. Relation between the

moisture gain and the
square root of the abso-
rption time for Milyang
30(mo=0.167g/g)and Su-
weon 287 (me=0-153g/g)
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Fig. 6. Relation between the

moisture gain and the
square root of the abso-
rption time for Suweon
204(my=0.163g/g) and
Iri 342(mo=0.157g/g)
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‘Table 2. The calculated values of the soaking
rate parameters of milled rice at various
soaking temperatures

. Soaking , D
Variety tem?eeéz)iture (cm/min) (cm?/min)
Akibare 4 0.0374 3.35X10*

13 0.0430 4.42X107*
23 0.0538 6.91X107*
32 0.0620 9.19X10*
Milyang 15 4 0.0389 3.37X10°*
13 0.0455 4.54X10*
23 0.0567 7.09X107*
32 0.0655 9.32X10°*
Milyang 30 4 0.0395 3.85X107*
13 0.0446 4.91X107*
23 0.0600 8.38X10™*
32 0.0632 9.85X107*
Suweon 287 4 0.0378 3.45X107*
13 0.0436 4.59X107*
23 0.0605 8.83X10°*
32 0.0642 9.95X10"*
Suweon 294 4 0.0314 2.50X107*
13 0.0377 3.85X107*
23 0.0151 6.72X107*
32 0.0585 8.67X10™*
Iri 342 4 0.0324 2.30X10*
13 0.0401 3.69X10~*
23 0.0533 6.46X107*
32 0.0610 8.46X10~*
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Table 3. Temperature dependence of diffusion
coefficient of milled rice

Variety D=Dyexp(—E./RT)

Akibare D=3.1749exp(—5, 000/RT)
Milyang 15 D=3.2591exp(—5, 000/R T)
Milyange 30  D=1.5332exp(—4, 500/RT)
Suweon 287 D=0.6357exp(~4, 000/RT)
Suweon 294 D=2.8457exp(—5,000/RT).
Iri 342 D=1.1657exp(--4, 500/RT)
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