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Effect of Temperature on the Water Uptake
during Soaking of Soybeans
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Abstraet

The effects of temperature on the water uptake rate of soybeans soaked in tap water and

© 4.5% NaHCO, solution were studied. The higher the soaking temperature, the faster the
hydration rate, and among the three soybean varieties (Tanyob, Kwanggyo and Saeal),
Tanyob(the smallest variety) showed faster rate than other varieties when soaking in tap
‘water and 0.5% NaHCO, solution. Activation energy due to weight increase was calculated
using Arrhenius equation. z-Values calculated from weight changes to reach different degrees

-of hydration during soaking showed the tendency to‘decrease with the increase of hydration

degree when soaking in tap water and 0.5% NaHCO, solution.
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Table 1. Average values of water uptake rate constant of soybeans calculated from weight changes

Water uptake rate constant(gHgo/miné)

Soaking
terg,pgature Tap water 0.5% NaHCO,
Tanyob Kwanggyo Saeal Tanyob Kwanggyo Saeal
5 0.0539 0.0400 0.0312 0.0402 0.0367 0.0287
20 0.0622 0.0458 0.0411 0. 0523 0.0416 0.0393
30 0.0642 0.0510 0.0476 0.0627 0.0481 0.0458
40 0.0773 0.0572 0.0653 0.0689 0. 0583 0.0527
50 0.0997 0. 0656 0.0677 0.0759 0.0708 0. 0657
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Table 2. Activation energy of water uptake of soybeans calculated from weight changes

Tap water 0.5% NalCO,
Soybean Soaking Ea Soaking Ea
temperature temperature
9] (cal/mole) [®) (cal/mole)

Tanyob 5~20 975 5~20 2,189

20~50 2,627 20~50 2,752
Kwanggvo 5~20 1,780 5~20 1,662

20~50 2,070 20~50 3,112
Saeal 5~20 2,407 5~20 2,915

20~50 3,327 20~50 3,268
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“Table 3. z-Values and Q,, of soybeans calculated from weight changes to reach different degrees of

hydration during soaking at 5~50°C

Degree of z-Value(°C) Qu
Soybean hydration
(%H.0) Tap water 0.5% NaHCO, Tap water 0.5% NaHCO,
Tanyob 40 80.06 74.74 1.306 1.360
50 76.49 71.19 1.351 1.381
60 76.00 66.25 1.353 1.415
Kwanggyo 40 78.39 74.74 1.341 1.360
50 74.74 66. 49 1.360 1.413
60 68. 89 64.38 1.396 1.429
Saeal 40 84.31 68. 89 1.276 1.396
50 79.19 66. 49 1.337 1.413
60 78.96 62.84 1.339 1.442
271 )% log Qu=-0-4¢ ol g5 Qu(LEAS)
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Fig. 5. Time to reach different degrees of hyd-
ration as a function of temperature for Tanvob
calculated from weight changes (tap water)
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