J. Korean Soc. Food Sci. Nutr. e ]
25(5), 796 ~803(199)
= A E A = -
O XA RS2 =8 &2 =28 3 HEFX
ZyE - sye
Staicistm AlZ P erstnt
EHRRURHE T A

Water Absorption, Cooking Properties and Cell Structure

of Gamma Irradiated Soybeans

II-Jun Kang' and Myung-Woo Byun*

Dept. of Food Science and Nutrition, Hallym University, Chunchon 200-702, Korea
*Korea Atomic Energy Research Institute, Taejon 305-345, Korea

Abstract

SELTR

Gamma irradiation was applied to soybean(Glycine max.), Hwangkeum, at dose levels of 0, 5,
10 and 20 kGy to improve the physical properties of soybeans. The time to reach a fixed moisture
content was reduced depending on the increment of soaking temperatures and applied irradiation dose
levels. Irradiation at 5~20 kGy resulted in reduction in soaking time of the soybeans by about 3~6
hrs at soaking temperature of 20°C. The degree of cooking of soybeans in boiling water was determined
by measuring the maximum cutting force of cotyledon. The cutting force to reach complete cooking
was about 145g/g. Irradiation at 5~20 kGy resulted in a reduction of cooking time of soybeans by 55
~75% as compared to the nonirradiated soybean. In electron microscopic observation of seed coat inner,
the parenchyma of nonirradiated soybean showed tight fibrillar structure, whereas that of irradiated
soybeans showed loosened and deformed structure. The microstructure of compressed cells and cot—
yledon epidermis was also deformed by gamma irradiation. In subcellular structure of cotyledon, the
roundness of protein body was deformed and changed to spike shape at 20 kGy. Also, the size of
lipid body decreased as the irradiation dose levels increased.
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Fig. 1. Changes in moisture gain of nonirradiated and
irradiated soybeans during soaking at different
temperatures.
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Fig. 2. Effect of gamma irradiation on the cutting force
of soybeans cooked at different time intervals.
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Fig. 3. Scanning electron micrographs of seed coat inner of nonirradiated and irradiated soybeans.
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Fig. 4. Scanning electron micrographs of cotyledon surface of nonirradiated and irradiated soybeans(X 8,000).
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Fig. 5. Scanning electron micrographs of cotyledon inner of nonirradiated and irradiated soybeans(x 20,000).
left: 0.5mm inner, right: 1.5mm inner from cotyledon surface
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Fig. 6. Transmission electron micrographs of subcellular structure of nonirradiated and irradiated soybeans

cotyledon. -
Pb: Protein body, Lb: Lipid body, Cw: Cell wall, Mb: Protein body membrane
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Fig. 7. Transmission electron micrographs of subcellular structure of nonirradiated and 10 kGy—irradiated soy-
beans cotyledon.
left: soybeans after soaking in 20°C water for 10 hr, right! soybeans after cooking in boiling water for 20min.
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