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Fig. 1. Changes in weight and volume of Paldal
during soaking at various temperatures
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Table 1. Average values of water uptake rate constant of soybeans and weight increase ratio

Soaking

Temp.(°C) Paldal Danyeob Jangbaek Baegun Jangyeob Local 1 Local 2

Weight 20 137.2 129.5 145.3 131.2 140.3 143.8 156.3
increase 40 141.2 136.0 142.6 134.5 137.2 152.5 144.9
ratio(%) 60 125.9 119.6 125.8 119.9 121.0 136.5 133.6

80 121.2 116.4 124.8 109.1 118.5 127.1 128.1

98 119.9 114.4 122.3 108.5 118.1 124.0 124.4
Initial 4 0.278 0.275 0.318 0.273 0.318 0.285 0.383
water 20 0.434 0.410 0.435 0.429 0.443 0.375 0.544
uptake 40 0.709 0.668 0.752 0.663 0.675 0.651 0.877
rate 60 1.199 1.239 1.250 1.203 1.197 1.280 1.196
(gH:0/Hr) 80 1.222 1.188 1.244 1.070 1.140 1.226 1.205

98 1.139 1.094 1.188 1.037 1.063 1.091 1.105
Water 4 0.048 0.046 0.053 0.047 0.047 0.056 0.052
uptake rate 20 0.074 0.073 0.082 0.069 0.073 0.078 0.081
constant 40 0.090 0.094 0.101 0.091 0.093 0.109 0.068
(gH:0/+/ min ) 60 0.144 0.194 0.169 0.191 0.148 0.215 0.139
Volume 4 0.057 0.055 0.065 0.057 0.056 0.062 0.056
increase rate 20 0.076 0.084 0.098 0.078 0.092 0.081 0.085
constant 40 0.091 0.091 0.095 0.095 0.095 0.119 0.094
(ml/v/ min) 60 0.156 0.197 0.206 0.197 0.156 0.196 0.194
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Fig. 2. Relationship between the moisture gain
and the square root of the soaking time of Paldal
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Table 2. Activation energy of water uptake of soybeans calculated from weight gain and volume increase

Paldal Danyeob Jangbaek Baegun Jangyeob Local 1 Local 2
*
?:al/mole) 3,585 4,694 3,784 4,592 3,753 4,416 3,246
Ea**
(cal/mole) 3,310 4,190 3,767 4,054 3,334 3,777 4,073

*Calculated from initial water uptake rate
**Calculated from volume change rate
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Table 3. Z-values of soybeans to reach different degrees of hydration calculated from weight gain and
volume increase during soaking at 4-98°C

Hydration z-value*(°C) z-value**(°C)
(%H:0) 1st stage 2nd stage 1st stage 2nd stage
Paldal 30 85.0 1,288.1 94.5 2,910.2
50 70.2 1,283.8 774 2,900.0
Danyeob 30 85.2 678.6 97.3 1,254.1
50 71.9 677.6 72.6 1,250.0
Jangbaek 30 102.0 1,520.0 100.7 2,021.3
50 80.6 1,776.0 76.5 2,010.6
Baegun 30 88.4 610.9 94.2 984.5
50 73.2 611.9 76.8 981.9
Jangyeob 30 108.4 706.3 107.8 2,235.3
50 79.9 706.3 83.2 2,222.2
Local 1 30 93.1 545.2 97.8 650.7
50 74.7 544.4 81.0 650.7
Local 2 30 117.5 1,120.9 120.2 2,857.1
50 89.6 1,013.3 114.1 2,858.1

*Calculated from weight gain during soaking
**Calculated from volume change during soaking



AT 834 3321990

Local 1& 702-747°C ¥ $lol] glo] 7 5Po] w3k 614T
2o B Age] At 2 e 2ok

EXZE Fue] ¥z}

A8Ze AALE, A7) & &9 FAEE AR
Hoz ¥z £A3 Fig 13 2ok 33 F7HglA
= 2AZAES vid BFo2 0T ofoldE 3
o] =Y 317} 0TolA e} B vpeht 750
<] Ase} AABSch

3¢ 39 Frlgs ALY Pt BAE
+¥2o1e) 3 $Fie Db 2o) FAHel FAE 2
o ok Avez 1 AT AL

V-Vo=K.JT (7
o714 Ve AdAFAZE AR F Z8YA $90mD), Vi
2Rl 2713 5)(mD, Kee 23 Bo5stsst
F(ml/min™D, 1 AAA7Hminel ek 9 Aol A
A E23 9 exd ByZslew AL Table 19 7
o 4% 39 ¥9F745E P Local 1] E9k
2, Bo) e e wo] 4EFFEEY A F(Table
Del= tha #ol7) glgich AAE 4~60Toll A -5
FEERGIL FEEFEEAFET e B BE

2gled ojAL 7&”)4 B39} u]d 7 gl ek

HuSIiaze 25 oFEA Hln
_xii_g%:-_ e ol AAxole] AAE vilgAd B
Al8led Fig. 37 2 A FAIE Lgicth ol HA

E3 g

1. Yaklich, R. W,, Vigil, E. L. and Wergin, W. P. :
Crop Sci,, 26 : 616(1986)

2. A, Alells, &7, @ 434 E 133
A, 17 : 41(1985)

3. A% F, A4A, A4E ATAEHRA, 20
256(1988)

4. Hsu, K. H,, Kim, C. J. and Wilson, L. A.: Cer-
eal Chem., 60 : 208(1983)

5. Kon, S. : J. Food Sci., 44 : 1329(1979)

6. Silva, C. A. B, Bates, R. P. and Deng, J. C.:
J. Food Sci., 46 : 1716(1981)

7. Silva, C. A. B, Bates, R. P. and Deng, J. C. :
J. Food Sci., 46 : 1721(1981)

8. Hamad, N. and Powers, J. J.: Food Technol.,
Apr : 216(1965)

9. Saio, K. : Cereal Foods World, 21 : 168(1976)

10. Smith, A. K., Nash, A. M. and Wilson, L. L. :
J. Am. Oil Chem. Soc., 38 : 120(1961)

=2
[

BAZFE A (DF o] 83ld F3F7k B4 3y
A& A4 A A= Table 29} 2ok 93718 434
ozl e Tigjo] 4190 cal/mole= A 7} Egtow,
a u}& Local 2—#-¢-—Local 1—3—&e] —gelo)
Foz dHz FEFFEES BdlA ) v

$e Ho] Fol AXF T EAFIe +2FFS
Exd FA S & F Jeon, =¢ & AYe)4
FEErE=e %W sl ix 7} 25 27te) B4 3ol
Ayt ot F2 e Ryt

2o AAF dF ¥ Frt AEE FEYF2E
F ARt olo] el A7 AR Lmele] AR
=45t Fg. 344 e 2

[ 60CE A3 }04 FAY A BAE 2Pen] €0
Col 4ol Ax o ghatgt 714718 vepigich 4 ()

off 4 & 7]€7]-’] z L A48 3he Table 39 Z2x
Autd oz 0% ZF7tecds 0% F7) 223te 2z
Fhol wigieh = Fujof wiglzRE Az gho] F
Ao wste 3] A4 z o v Fo) AR
HAZ JAG 4350 23S # v s}
A9 Mt} 25 oEA o} WE-E o 4 Uik

Ab AL
% e IS $EAEFR ATl I3 o] Fol
A AR ARz A A% BAE =i
g

11. Parrish, D. J. and Leopold, A. C.: Plant Phy-
sio., 59 : 1111(1977)

12. Arecharaleta-Medina, . and Snyder, H. E. :
J. Am. Oil Chem. Soc., 58 : 976(1981)

13. Quast, D. G. and da Silva, S. D. : J. Food Sci.,
42 : 12991977,

14. Leopold, A. C.: Plant Physio., 65 : 1096(1980)

15. AEF 79x, AT FAE3153] x|,
289(1989)

16. Wang, H. L., Swam, E. W.,, Hesseltine, C. W.
and Heath, H.D.: J. Food S(n, 44 : 1510(1979)

17. o33, AL, oS FFAFASIA, 19
492(1987)

18. 2%, A%, olES: FHERRHA, 31:46
(1988)

19. ulA 3], 2 oA, AT 2
69(1987)

20. &
34

o2

o4 epetsl A, 16 ;



..
2 %

=1

L

Kinetic Study of Hydrations and Volume Changes of Soybeans during Soaking
Dong-Hee Kim, Cho-Ae Yum and Woo-Jung Kim*(Department of Food Science and
Nutrition, Sook Myung Women’s University, Seoul and *Department of Food Science, King
Sejong University, Seoul)

Abstract : Seven varieties of soybeans(Paldal, Danyeob, Jangbaek, Baegun, Jangyeob and
2 cultivars of Local 1 and Local 2) were investigated to compare the water uptake properties
and volume changes during soaking in water. The hydration properties showed that
the equilibrated weight increase ratio decreased as the soaking temperature raised to
higher than 40 °C, while the initial water uptake rate increased upto 80°C. The increase
in hydration showed a linear relationship with the square root of the soaking time at
£°~60°C. Local 1 was the highest in water uptake rate constant while Local 2 was
the lowest. The activation energy calculated was in the range of 3,246~4,694 cal/mole.
The Jangbaek and Local 1 were the highest and the Paldal was the lowest in the rate
of volume increase. The rctivation energy for volume increase was in the range of 3,310
~4,190 cal/mole. The z-values calculated from volume change was a little higher than
those obtained from weight change.
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