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Abstract

The initial moisture adsorption of soybeans was examined under the conditions: RH, 57-86%;
temperature, 16°-34 °C, and storage time, 100 hours. The changes in moisture content as a func-
tion of time held a relation: log dw/dt = b log t + log a, where w is the moisture content (%, db), t
is time (hour) and a and b are the parameters which were calculated from the experimental data.
The calculated moisture content from the equation agreed well with the measured moisture con-
tent. The activation energy of initial adsorption rate was about 15500cal/g-mole in all soybeans.
The initial adsorption rate at temperature 16 °-28 °C could be estimated from a following equation

log(log dw/dt) = -15500/2. 303RT.
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Fig. 1. Time course change in moisture contents of Bon-
gui soybean at 22°C and various relative humidities.
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Fig. 2. Changes of initial adsorption rate of Bongui soy-
bean during storage at 22°C.

A7l we THEF (%),
Hel gk, be 7)1E7I2A, ash b A Adigs
of dbe} A s]ox)= Ago|ct,

T8 oe) 25 9 AdigsdA A0S a 4 (2)

t< AT, ave A

o Fods HozHe AR a% bIE B 1-37%
Zioh, AAEE 16-28ColAdE dAR AgEo4
MALE 7} FolgeE 51‘& E'ZJ, HAgxolA A

ALT ot ZE4E Jog a 7bebdet, et

}.

AALE 34CoME 7‘1’8 S7HEGE log a %t
T bt o, dAHE AdgEole log adke

28°Coll wjsle] tha 3&7%4 EP‘ L g 2o
olz|gt Aibe 34ColAe] FHEst 28ColMY &
sebsol skl @ AolE wolx Gche 24 he
e},

7 A AdssEE ¥ 1-39 as) b3 4 (2
of isle] 22CollAe] AN whE E3hakel
A4 A vlag A 3 49 2o, FollA
7ol & AdigrolA Aagiat 453 i 2
ARE 2E 2y, ohE AREReMs F 49 2
ANE vgonz oo Adgr 9 LAY
wahEke X (2)F AHRSle] dEE 4 QIS &

;3

—{% A rlo



362

Y2 A Eoes A A 21 A 35(1989)

Table 1. Linear regression parameters of initial adsorption of Bongui

RH 16°C 22°C 28°C 34°C
(%) -b log oV r -b2 log a 3 -b log a r ~b log a r
57 0.098 0.859 0998 0.166 0.866 0.998 0.294 1.016 . 0994 0322 1011 0999
67 0.099 0915 0997 0.160 0987 0999 0.310 1.201 0.999 0.342 1.108 0.999
75 0.101 1.001 0.998 0.162 1.078 0.999 0.317 1.373 0.996 0.355 1.356 0.999
86 0.112 1.185  0.997 0471 1.191 0.999 0.329 1.600 0996 0.370 1.824  0.999
Wintercept, ?Slope, 3Correlation coefficient
Table 2. Linear regression parameters of initial adsorption of KW-12
RH 16°C 22°C 28°C 34°C
(%) -b log oV r -b2 log a ) -b log a r -b log o r
1
| 57 0.103 0.806 0998 0.160 0.859 0.999 0.298 1.083 0.999 0312 0994 0.999
67 0.108 0.853 0996 0.163 0997 0.999 0306 1.264 0999 0.3 1.143  0.999
75 0.105 1.008 0999 0.166 1.100 0.999 0312 1434 0999 0.337 1.328 0.999
iab 0.108 1.308 0.999 0.167 1.200 0.999 0.3 1.598 0.999 0.348 1.630 0.999
Uintercept, 2Slope, Correlation coefficient
Tdble 3. Linear regression parameters of initial adsorption of KLS-77005-1
RH 16°C 22°C 28°C 34°C
L(%) -b log aV r -b2 log o 3 -b log a r -b log o r
57 0.105 0.741 0998 0.159 0.851 0999 0.292 1077 0998 0310 0992 0.999
67 0.105 0.806 0998 0616 0.981 0999 0.3 1.169 0999 0.320 1.112 0.998
75 0.105 0919 0999 0.162 1.096 0.999 0.307 1.253 0.999 0.331 1.298  0.999
86 0.109 1.058 0999 0.170 1.189 0.999 0314 1.468 0999 034 1.724 0.998
Dintercept, ASlope, ICorrelation coefficient
Table 4. Comparison of the measured and calculoted moisture gleh,

cantents of soybeans during storage at 22°C and various rela-
ﬁ*e humidities

RH
%y“"" (%)

Moisture content (%, db)

10 br 25 hr 50 hr 75 hr

aongui 57 9.4(9.4)2 9.9( 9.9) 10.8(10.7) 10.9(11.5)

67 9.5(9.5) .10.3(10.3) 11.4(11.5) 11.9(12.4)

75 9.7(9.6) 10.6(10.6) 12.0(12.0) 12.7(13.2)

86 9.9(9.9) 11.1(11.0) 12.8(12.8) 14.2(14.4)
KW-12 57 8.5(8.4) 9.1( 9.0) 10.0(10.0) 10.7(10.8)
‘ 67 8.6(8.6) 9.4( 9.4) 10.6(10.5) 11.1(11.5)
‘ 75 8.8(8.7) 9.8( 9.7) 11.2(11.1) 12.4(12.5)

86 9.0(8.9) 10.4(10.2) 12.0{12.0) 13.4(13.7)
KLS- 57 8.7(8.7) 9.3( 9.3) 10.1(10.1) 10.8(10.9)
77005-1 67 8.9(8.9) 9.7( 9.6) 10.8(10.7) 11.4(11.8)

75 9.1(9.1) 10.0(10.1) 11.6(11.5) 12.7(12.9)

86 9.2(9.3) 10.4(10.4) 12.2(12.2) 13.1(13.8)
9lCalculated value from Eq.(2)
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Fig. 3. Arrhenius plot of initial adsorption rate constant
of Bongui soybean stored at 67% relative humidity.

Table 5. Activation energy of initial adsorption of soy-
beans at various relative humidities

Soybean Tempfroture Ea(cal / mole) at RH
(*Q 57% &7% 75% B86%
Bongui 1628 15,810 16,480 16,430 15,450
28-34 2,880 2,950 3,320 3,580
KW-12 1528 15,280 14,950 15,820 15,660
28-34 1,390 1,410 2,220 2,430
KLS-77005-1 1628 14,680 15,170 15,450 15,160
28-34 1,780 1,800 2,290 2,730
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