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Abstract
Dried soymilk residue(SMR) which was prepared by washing with ethanol and acetone, followed by
drying at 60°C was investigated for its sorption characteristics and the relationship between moisture

content and water activity when it was mixed with wheat flour. During storage at 20°C and various RH,
an excess sorption phenomena was observed for solvent treated and dried SMR before equilibrium
reached. A simple equation of log(dw/dt)=b-log t+log a, where t is storage time(hr) and w is % (H.0)
was drived for sorption or desorption rate of dried SMR at RH range of 12%-92%. From sorption
isothermifigure, the moisture content(Mi) could be calculated from water activity by the equation of Mi=
b:Aw+a. The proposed e;luation was proved to have better fitness than thosel of the Smith isotherm

equation or Lang and Steinberg equation for the mixture of dried SMR and wheat flour.
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Fig. 1. Changes in moisture contents of Ac-SMR and wheat flour during storage at 20°C and various!
humidities
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Table 1. Comparison of the moisture contents of Ac-SMR between the measured and calculated values
during storage at 20°C and various relative humidities

Moisture contents(%)

RH(%) log a -b T

8h 24h 48h 96h 144h 192h

12 321 1.14 0.977 10.6 8.4 7.5 7.0 6.8 6.8
(9.6) (8.5) (7.7 (7.0) (6.7) (6.4)

23 3.09 1.07 0.952 11.2 9.8 9.3 9.1 9.0 8.0
(10.7) (10.0) 9.5) (9.1) (8.8) 8.7

36 311 1.05 0.975 119 11.0 106 - 104 10.3 10.2
(11.6) (11.0) (10.7) (10.4) (10.2) (10.0)

44 312 1.03 0.928 12.8 12.8 12.0 11.8 11.7 11.6
(12.6) (12.2) (12.0 (11.8) (11.6) (11.5)

53 3.14 1.01 0.978 133 13.2 13.0 12.8 12.8 12.7
(13.3) (13.1) (12.9) (12.8) (12.8) (12.7)

65 3.17 1.02 0.932 140 14.3 14.0 13.8 13.8 138
(14.1) (14.2) (13.9) (13.8) (13.7) (13.6)

73 3.15 0.99 0.815 14.1 145 14.6 14.6 145 14.6
(14.2) (14.0) (14.5) (14.5) (14.6) (14.6)

80 3.14 0.98 0.955 14.3 14.8 15.1 15.2 15.3 15.3
(14.4) (14.7 (14.9) (15.2) (15.3) (15.4)

92 3.12 0.93 0.995 149 16.1 17.0 17.8 18.1 18.2

(14.9) (16.1) (16.9) (17.7) (18.1) {18.5)

( )=Calculated data.
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Fig. 3. Sorption isotherm of the mixture of Ac-SMR Fig. 4. Sorption isotherm of the mixture of Et-SMR

and wheat flour at 20°C and wheat flour at 20°C
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Table 2. Linear regression parameters of sorption iso-
therm at 20°C for the mixture of dried soymilk resi-

due and wheat flour

correlation
Mixture ratio intercept slope coefficient
(a) ) ()
100: 0 2.73 17.61 0.961
75:25 4.25 14.07 0.990
AcSMRWF  50: 50 5.87 13.64 0.983
25:75 6.49 12.33 0.992
0:100 5.74 12.97 0.991
100: 0 4.55 15.71 0.975
75: 25 4.68 11.94 0.969
EtSMRWF  50: 50 491 12.89 0.988
25: 75 6.04 11.78 0.990
0:100 5.67 12.94 0.991
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Table 3. A comparison of experimental and calculated moisture contents by the equations of Smith,
Lang and Steinberg and proposed one at various Aw for the mixtures of Et-SMR and wheat flour

Mixture % H,0 Equation A* Equation BP Equation proposed
Aw ratio Experimented % H.0 % H20 % H»0
(Et-SMR: WF) Calculated? =" Calculated 2 " Calculated © -
100:0 15.95 16.58 —4.00 15.95 0 17.12 -17.38
75:25 14.96 13.79 +7.80 15.80 —5.58 14.24 +4.80
0.80 50:50 1517 1468 +329 1564  —306 1522 —0.29
25:75 15.36 14.80 +3.64 15.48 —0.77 15.46 —0.67
0:100 15.31 15.41 —-0.63 15.31 0 16.03 —4.66
100:0 14.86 13.44 +9.53 14.86 0 14.77 +0.59
75:25 11.83 11.43 +3.39 14.75 —24.64 12.45 —5.19
0.65 50:50 13.48 12.18 +9.67 14.64 —8.59 13.29 +1.46
25:75 14.48 12.66 +12.58 14.53 —0.34 13.70 +5.42
0:100 14.41 12.96 +10.08 14.41 0 14.08 +2.29
100:0 10.82 10.80 +0.23 10.82 0 11.47 —5.96
75:25 9.85 9.45 +4.03 10.99 —11.65 994 —0.93
0.44 50:50 10.40 10.08 +2.99 11.17 —7.48 10.58 —1.76
25:75 11.07 10.86 +1.88 11.36 —2.65 11.22 —1.40
0:100 11.55 10.90 +5.62 11.55 0 11.36 +1.64
100:0 8.61 9.00 —4.60 8.61 0 8.17 +5.10
75:25 7.96 8.11 —1.79 8.68 —8.97 7.43 +6.68
0.23 50:50 8.34 866  —3.88 875  —4.90 7.87 +5.59
25:75 9.06 9.64 —6.40 8.82 +2.59 8.75 +3.42
0:100 8.90 9.51 —6.85 8.90 0 8.65 +2.86
Algebraic average +2.32 —3.80 +0.58
a Smith isotherm equation . % H0exp—%H0
¢ % Error=""—F 7 ~——"

b Lang and Steinberg equation

9% H-0 exp
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