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Abstract

Soaking of soybeans is usually considered necessary as a part of further processing. However the soaking
process causes the loss of soluble solids from soybean. The temperature effect on the leaching rate of soluble
solids during soaking of soybeans were determined at temperatures ranging from 10°-50°C. Soaking temperature
and time were found to greatly influence the content of soluble solids. Solid leaching rate constant was in-
creased with temperature ranging from 10 — 33 mg/min. Overall mass transfer coefficient of 66.7 mg/m*-h
at 20°C for Saeal variety was higher as compared with other variety (Kwanggyo, Tanyob), and activation
energy was found to be 4026 cal/mole. Z-values to reach different degree of leaching showed the descending

tendency with increase of solid leaching.
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Fig. 1. Changes of solids in soaked liquid during soak-
ing of Saeal at various temperatures
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Fig. 2. Changes of solids in soaked liquid during soak-
ing of Kwanggyo at various temperatures
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Fig. 3. Changes of solids in soaked liquid during soak-
ing of Tanyob at various temperatures
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Fig. 4. Relation between solids in soaked liquid and
square root of the soaking time of Saeal

4oz e /(LY ELEEEAS)E 7 A
£ Table 1% g, &, 20CIH RYELEE545
v ALY 15,3, Fae 19.3, 992 13.3mg/min o
2 Figl,2,3904 Bulg} o] 40CAXNE 2y EL2
Yol W Fisl 94 THELEHEASI ¥
50CaHde Aol 140.1, X+ 84,1, ©dL 62.3
mg/min 24 Agel GE FEuTh YT £3
o] Wohe AL T 4 U

A5E AAsE F¢ dFE By YxYoz 42
He Y] BAE WAL Yoty iste} 2zt
o HNLEAH 1—C/Csot WA} BAE W
o) =2 (semi-log)el  FAl3td B Figh5s vebd 4

Table 1. Average values of solid leaching rate cons-
tant of soybeans

Fig. 5. Relation between the soaking time and the in-
crease of soluble solids in soaked liquid of Saeal at
various temperatures
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Table 2. Average values of overall mass transfer coef-
ficient of soybeans

Soaking Solid leaching rate constant (mg/min)

temp. (°C) Saeal Kwanggyo Tanyob
10 13.9 14.0 10.7
20 15.3 19.3 13.3
30 17.3 24.6 16.5
40 25.7 33.3 17.4
S50 140.1 84.1 62.3

Soaking Overall mass transfer coefficient

temp. (°C) Saeal Kwanggyo Tanyob
10 68.8 64.3 63.0
20 67.7 63.0 449
30 65.4 62.5 44.0
40 43.0 49.2 30.2
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Fig. 6. Arrhenius plots of solid leaching rate constants
of soybeans calculated from solid content changes
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Table 3. Activation energy of solid leaching of
soybeans
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Fig. 7. Time to reach different degrees of solid leaching
as a function of temperature for Saeal calculated from
solid changes

43t Z3 (A4 71&7)& 7 A Table 49
Zch, ¥ 100g 5 200mge] £2% wel ZgE vim
s Fi7} 46,5, Mol 51,3, @<L 68.0CeIHL
o 300mgd W& FRE 39,6, AYL 37.0, 2L
48, TC2ZH S&¥o] PYolAHM Zge YolAe A
€ Holx 9t}

A A2 ZyLe AT RYEL LA Edee
AL 1102 227 ed 83t &2 F ve
ez AL g 0CoAlA 40° ~50CE 7141714
300mge] LY¥EGEe = A7to] 1102
2% ¢ 4+ g, ¥9¥, QuastEF0e HAAFF3} A
&+ AEER 8o $ALEE ZY2E JeliUE | 2
dL A2 50Cer Rustgde o £ Agy &2
5o Zgs A dasidde,

Table 4. Z-values of soybeans to reach different
degrees of leaching during soaking at 10° — 50°C

Soaking temp.

Degree of leaching

Soybeans Soybeans

10° — 40°C 40° ~ 50°C 200 mg/100g 300mg/100g
Saeal 4026.0 calimole 26947.5 callmole Saeal 51.3°C 37.0°C
Kwanggyo 5647.8 cal/mole 10045.4 cal/mole Kwanggyo 46.5°C 39.6°C
Tanyob 3360.0 calfmole 20189.6 callmole Tanyob 68.0°C 48.7°C
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