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Effect of Freezing on Hydration Rate and
Sprouting Characteristics of Soybeans

Jong-Whan Rhim*, Bong-Yun Oh', Dong-Han Kim' and Kyung-Sik Ham
Department of Food Engineering, Mokpo National University
'Department of Food and Nutrition, Mokpo National University

Effect of freezing on the hydration rate and growth characteristics of bean sprout of two domestic cultivars of
soybean, Eunha beans and Taegwang beans, was investigated. Freezing of the soybeans at —80°C affected
characteristics of the hydration and growth of soybean sprout of the beans. Hydration rate of the frozen beans
depended on the hydration temperature. It decreased up to 50% at lower than 60°C of hydration temperature,
but it did not decrease at higher than 60°C. Activation energies of frozen Eunha and Taegwang beans were 39.79
and 39.25 kJ/mol, respectively. Kinetic compensation effect between activation energy values and the pre-
exponential factor for the hydration of soybeans with or without freezing was observed. Germination rate and
thickness of the bean sprout increased by freezing, however, yield and weight were not affected by freezing.
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Fig. 1. Water absorption curves of frozen and thawed Eunha
beans hydrated at various temperatures.
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Fig. 2. Water absorption curves of frozen and thawed
Taegwang beans hydrated at various temperatures.

Table 1. Effect of freezing on the hydration time for the
maximum imbibition of soybeans determined at different
hydration temperature

Eunha Taegwang
Temp.

CC) Frozen Unfrozen” Frozen Unfrozen"

min) (min) (min) (min)
40 256 450 308 630
50 173 255 192 225
60 127 105 129 120
70 84 80 75 85
80 46 50 50 60
90 32 30 42 35

DHydration time for the maximum imbibition of unfrozen soybeans in
min. (adopted from Rhim"?)
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Fig. 3. Arrhenius plot for the hydration rate of frozen and
thawed soybeans.

Table 2. Arrhenius Kinetic parameters for the hydration rate of
frozen soybeans

soybeans  Treatment E, (kJ/mol) k, (min™) R?
Eunha Frozen 39.79 1.55<10* 098
Unfrozen" 49.14 3.96X10° 0.99

Taegwang Frozen 39.25 1.18 <10 0.99

Unfrozen" 49.44 431 X10° 0.99

Dadopted from Rhim!'®,
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Fig. 4. Kinetic compensation relationship between the
activation energy and the pre-exponenential factors for the
hydration of soybeans.
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Table 3. Growth characteristics of Eunha bean sprout”
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Characteristics Treatment Mean +SD t-value Prob.
Germination rate (%) Ullr;zz:n ;?:322;2 2326 0.036
Thickness (mm) Uirf‘zzizn igg i gzgz 7.714 0.000
Lengtn ) Ul 1o L3 o4
Dsample size n=15.
Table 4. Growth characteristics of Taegwang bean sprouts”
Characteristics Treatment Mean £ SD t-value Prob.
Germination rate (%) Ul;rf(; z?;n 2332 i 2;2 0.942 0.445
Yield (5 Gnrogn 18357429 200 o148
eight (¢ Unfogen 071 £002 s 0074
Thickness (mm) Ul:rf(; o i;iigi; 2.188 0.033
Lengtn Unto 135417 143 0157

Ysample size n=15.
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