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Solids Loss with Water Uptake during Soaking of Soybeans
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Abstract

Dried soybeans (varieties: Saeal, Kwanggyo, Tanyob) took up water rapidly for first 347 followed by a
slower rate of uptake. The beans took up an equal weight of water (100% hydration) after approximately 3.5h7

at 50°C, 5hr at 30°C and 7.547 at 20°C respectively. pH of the soaking solutions decreased during the soak-
ing period. This was undoubtedly caused by the ionization of the cellular components resulting in increased

levels of hydrogen ions in the liquor. Soluble solids were leached out of the beans at fairly steady rate throughout

the hydration and the amount was greater with higher temperature. This amounted to 0.4-0.7¢ at 20°C and

10.2-15.0g at 50°C per 100g soybeans. Temperature was the most important factor in determining the rate

of water absorption and of solid losses. Of the total solids lost, 12-25% was protein. The proportion of protein

loss increased as the soaking time and temperature increase. Amount of protein loss was 80-200mg at 20°C

and 440-480mg at 50°C after 24hr soaking per 100g soybeans. About 5% of soluble sugars, including fruc-

tose, sucrose, raffinose, and stachyose, was removed from the beans after 247 soaking at 20°C.
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Table 1. Description of soybeans
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Seed weight Seed volume

Seed density Dimension* (mm)

Varieti —
arietles (&/100 seeds) (mif100 seeds) (g/ml) Height  Length  Width
Saeal 25.8 21.0 1.23 76402 85102 64102
Kwanggyo 19.5 16.0 1.22 7.240.1 7.6+0.3 6.2+0.3
Tanyob 12.0 10.0 1.20 60402  65:02 53102

* Mean deviation of 30 measurement
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Table 2. Proximate composition of soybeans
unit : %
Varieties Moisture Crude protein* Crude fat Ash
Saeal 12.22 42.13 17.07 4.68
Kwanggyo 10.97 39.25 1847 4.71
Tanyob 10.96 40.07 18.48 4.75
* Crude protein=N x6.25
Table 3. Composition of sugars in soybeans
unit : %
Varieties  Fructose Sucrose Raffinose Stachyose
Saeal 0.12 4.01 0.53 0.64
Kwanggyo 0.74 3.94 0.14 0.28
Tanyob 0.15 2.15 0.19 0.50
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Fig. 1. Changes in weight of soybeans during soak-
ing at various temperature
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ing of soybeans at various temperature
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Table 4. Soluble solids and protein in soaking water as affected by soaking temperature

Saeal Kwanggyo Tanyob
Soaking time Soaking temp. (°C)
(hr) 10 30 50 10 30 50 10 30 50
Soluble solids g/100g soybeans
2 0.15 0.28 8.86 0.10 0.24 0.60 0.18 0.23 0.40
0.24 0.32 2.09 0.21 0.55 2.45 0.26 0.38 1.89
12 0.32 0.55 10.15 0.36 0.62 7.75 0.33 0.42 7.40
18 0.47 0.59 12.72 0.50 0.68 10.16 0.35 0.55 10.00
24 0.53 0.67 15.00 0.62 0.78 12.66 0.38 0.64 10.21
Lowry’s protein g/100g soybeans
2 0.02 0.04 0.08 0.02 0.04 0.07 0.02 0.04 0.08
0.04 0.06 0.20 0.04 0.08 0.33 0.05 0.07 0.27
12 0.05 0.12 0.44 0.06 0.16 0.39 0.06 0.12 0.34
18 0.06 0.15 0.46 0.07 0.20 041 0.08 0.13 0.40
24 0.07 0.16 0.48 0.10 0.23 0.46 0.09 0.16 0.44
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Fig. 3. Solid loss of soybeans during soaking at
various temperature
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Fig. 4. Soluble protein in soaking water during soak-
ing of soybeans at various temperature
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Table 5. Changes of sugar contents in soaking water during soaking of soybeans at 20°C

unit ; mg/100g

Soaking

Varieties Fructose Sucrose Raffinose Stachyose
time (hr)
4.1 10.0 0.9 1.0
6.0 52.0 1.2 4.3
Saeal 12 §.5 94.0 3.2 7.9
18 12.0 125.0 5.3 8.4
24 23.0 154.0 11.0 12.0
2 2.5 24.0 09 0.8
6 4.5 75.0 34 2.8
Kwanggyo 12 5.5 101.0 5.2 3.9
18 8.0 135.0 7.4 5.1
24 13.0 169.0 12.0 9.5
2 4.5 5.2 trace trace
6 14.0 231 trace trace
Tanyob 12 18.2 424 5.2 6.3
18 21.6 62.3 94 12.0
24 27.1 89.2 21.0 27.0
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Fig. 6. Changes of sugar contents recovered in soak-
ing water during soaking of soybeans at 20°C
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