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Abstract

A computer-aided simulation technique was selected to predict the gain or loss of moisture in corn
starch packaged with gas and moisture permeable materials under various conditions. Water activity
and moisture content of corn starch was predicted by computer program at various conditions. A
linear relationship was showed between water activity and equilibrium moisture content at the range
of A, 0.332 to 0.90 and simulated values obtained by the proposed model was given to a close approxi-

mation with the observed values.
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Fig. 1. Flow sheet for simulation of changes of water
activity and moisture content in the packaged corn sta-
rch
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Table 1. Proximate composition of corn starch

Composition Content
Moisture (%) 12.69
Crude protein(%) 0.32
Crude ash(%) 0.05
Starch(%) 86.94
pH 4.15
SO.(ppm) 16.40

Table 2. Water vapor permeability of packaging mate-
rial

Temperature Permeability
(t) (g/m?/day/atm)
15 1,012
25 1,701
40 2,755
O RH 90%
O RH 75% growth of mold
A RH 49%
20f o RH 32%
o,
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Fig. 2. Changes of moisture content of corn starch du-
ring storage at 15C
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Fig. 3. Changes of moisture content of corn starch du-
ring storage at 25T
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Fig. 4. Changes of moisture content of corn starch du-
ring storage at 40C
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Table 3. Equilibrium moisture content of corn starch 30
at different conditions a 15C
025
O 40

Relative Temperature(C)
humidity 15 25 40
(%) WB DB WB DB WB DB
% B (@ @ (B (%)

32 1033 1152 984 1092 926 1021
49 1334 1539 1253 1432 1169 1324
75 1585 1884 1492 1753 1389 16.13
90 19.04 2352 17.37 2102 15647 1830
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o]t} Fig. 5. Isotherm of corn starch
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Table 4. Change of weight of packaged starch after 80 days of storage
Temp' R H wobscrved debserved Wpredic!ed dwpredk‘ltd E(%)a)
() (%) (kg) (kg) (kg) (kg)
15 65 22.3001 0.3001 22.2920 0.2920 2.70
75 22.3008 0.3008 22.2993 0.2993 0.50
90 22.5009 0.5009 22.3104 0.3104 8.94
25 65 22.3001 0.3001 222997 0.2997 0.13
75 22.3490 0.3490 22.3380 0.3380 315
90 22.7525 0.7525 226525 0.6525 3.07
40 65 22.2800 0.2800 22.2869 0.2869 2.46
75 22.3321 0.3321 223124 0.3124 593
90 22.3901 0.3901 22.3507 0.3507 7.73
100 & | &l
a) E(%)=— 2 ———
) () n = dWicbserved)

n . the number of value
€1 dWiedicted ~ AWobserved
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Fig. 6. Simulated and actual changes in moisture con-
tent of packaged corn starch at 15¢C
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Fig. 7. Simulated and actual changes in moisture con-
tent of packaged corn starch at 25T
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Fig. 8. Simulated and actual changes in moisture con-
tent of packaged corn starch at 40T
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Table 5. Comparison of time that reached to critical
moisture content of starch that stored at various condi-
tions

Storage temp.  Relative humidity Required time

©) (%) (day)
15 55 1,000
60 465
65 266
70 189
7 147
80 120
85 102
90 88
25 55 >1,000
60 >1,000
65 239
70 102
75 68
80 51
85 41
90 34
40 75 119
90 14
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