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Effect of Gamma Irradiation on Water Uptake Rate and
Gédatinization of Brown Rice

You-Seok Lee, Chung-Sik Shu', Ju-Woon Lee, and Myung-Woo Byun*
Radiation Food Science and Biotechnology Team, Korea Atomic Energy Research Ingtitute
Division of Food, Beverage and Culinary Art, Yeungnam College of Science and Technology

Effects of gamma irradiation on brown rice quality were evaluated. Brown rice was irradiated at absorbed dose
of 1, 3 or 5kGy, and ground. Water uptake, pasting properties, and physicochemical characteristics of flour
samples were tested. Water uptake rates of irradiated samples were higher than that of control, and were dose-

dependent.

Hydration capacity decreased in sample irradiated at 5kGy due to leaching out of soluble
compounds, whereas no differences were observed among other irradiated samples and control.

Irradiation

significantly decreased pasting properties as determined by amylograph. Gamma irradiation accelerated water
evaporation at high temperatures (over 300°C) in test of weight-loss profile with thermogravimetric analyzer.
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Fig. 1. Water gain during the hydration of gamma irradiated brown rice at different temperature.
A: 20°C, B: 30°C, C: 40°C, D: 50°C, @: 0kGy, O: 1kGy, ¥ : 3kGy, V: 5kGy.
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Table 1. Calculated value of the water uptake rate constant of
brownrice

Irradiation dose
(kGy)

Soaking temperature .

o ko (min)
0.0090
0.0097
0.0107

0.0111

0.0116
0.0126
0.0136
0.0144

0.0170
0.0175
0.0195
0.0211

0.0183
0.0193
0.0205
0.0204
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Fig. 2. Swelling power and solid loss of gamma irradiated brown
riceat various dose.

A: Swelling power, B: Solid loss.

#dMeans the different letters differ significantly (p<0.05).
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Fig. 3. Thermogravimetric analyzer profile of gagmmairradiated
brownrice.
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Table 2. Viscoamylogram char acteristics of gamma-irradiated brown rice flour

Irradiation dose Pasting Maximum Hot paste Cold paste Setback Breskdown Consstency
(kGy) temperature (°C) viscosity (BU), P viscosity (BU), H viscosity (BU), C (CP) (P-H) (C-H)
0 838.1 325 173 618 293 152 445
1 88.2 207 114 458 251 93 344
3 838.1 116 49 289 173 67 240
5 87.2 74 21 171 97 53 150
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