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Abstract

Brown rices were abrasively milled to give 92% vield, and hydration and cooking rates
of brown and milled rices were investigated. Diffusion coefficients of Japonica brown and
milled rices at 30°C were smaller than those of J/Indica counterparts. The bran layer cont-
rolled the diffusion coefficients of brown rices at initial stage of hydration. The diffusion
coefficients for Japonica and J/Indica milled rices were 107~114 and 74~87 times greater
than those for brown rices, respectively. The terminal points of cooking of brown and
milled rices at 110°C were similar among varieties. The cooking rate constants of milled

rices were about 2-fold compared with those of brown rices.
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Fig. 1. Relation between the moisture gain and
the square root of the absorption time for Sum-
jinbyeo variety : B
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Fig: 2. The moisture gain of Sumjinbyeo variety
as a function of initial moistre content
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Table 1. Effective surface moisture content (#,) and ratio of volume (V) and surface area (S) of

rice
m,(gH,0/g) V/S(em)
Variety
Brow ricen Milled rice Brown rice Milled rice

Japonica

Cheonmabyeo 0.6683 0. 2839 0. 0496 0. 0482

Seonambyeo 0.7559 0. 2830 0. 0515 0. 0501

Sumjinbyeo 0.7168 0. 2921 0. 0510 0. 0497
J/Indica

Kayabyeo 0. 6693 0. 3005 0. 0508 0. 0505

Wonpoonghyeo 0. 6658 0.3102 0. 0494 0. 0491

Iri 362 0. 6682 0.2976 0.0512 0. 0500

Table 2. The calculated values of the soaking rate parameters of rice at 30°C

K,(cm/min) D(cm?/min)
Variety .
Brown rice Milled rice Brown rice Milled rice
Japonica
Cheonmabyeo 0.0166 0. 0525 1.783%107° 2.559x107*
Seonambyeo 0. 0252 0.0597 3.344X107° 3.564X107*
Sumjinbyeo- 0. 0246 0. 0864 3.687X107¢ 4.033x107*
J/Indica
Kayabyeo 0. 0246 0. 0635 4.256X107° 3. 717107
Wonpoongbyeo 0. 0266 0. 0676 4.833X10°° 3.606X107*
Iri 362 0. 0260 0. 0626 4.783X107¢ 3.551 X107
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Fig. 3. Relation between the reciprocal hardness
of cooked rice grain and cooking time at 110°C
(30 min soakmg), Sumjinbyeo variety
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Table 3. Average values of cooking rate
constants

Ke(min™)
Variety
Brown rice Milled rice

Japonica

Cheonmabyeo 0. 0508 0. 0967

Seonambyeo 0. 0512 0. 0964

Sumjinbyeo 0.0514 0. 0946
J/Indica

Kayabyeo 0. 0497 0. 0943

Wonpoongbyeo 0. 0531 0. 0967

Iri 362 0. 0520 0. 0958
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