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Abstract: The relation between the equilibrium moisture content
and the water activity of crust filling at 23, 30 and 45 ‘C were
studied by gravimetric method. The test data were fitted with
some typical moisture absorption models by Matlab. The results
showed that the moisture isotherm of crust and filling were both
S type model. When the moisture activity was constant, the equi-
librium moisture content first increase and then decrease with the
increase of temperature, which was different from other foods.
The Lewicki model and Peleg were the most suitable for fitting
adsorption isotherms of crust and filling when the moisture
activity was between 0.35 and 0.90. According to the isothermal
hygroscopic characteristic model theory of multi-component food,
a combined model was developed to characterize the isothermal
hygroscopicity of the rice made wafer.
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Table 1 Moisture sorption isotherm models
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Figure 1 Experimental data of filling and crust

moisture sorption test
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Figure 2 Fitting curves of different models at 23 “C

for filling and crust
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Table 2 Coefficients and effect evaluation index of different models at 3 temperatures for crust

T 7 WA R AR
i/ C i :
AW) B(K) C D SSE(10 ) R-square RMSE
Lewicki 0.091 0.578 7.095 0.995 4 0.004 863
Hendenson 16.300 1.310 42.953 0.972 2 0.011 965
23 Smith 0.032 —0.084 19.239 0.987 5 0.008 008
GAB 12.186 1.078 0.013 6 17.580 0.988 6 0.009 375
Peleg 0.243 7.998 0.135 1 0.560 6 1.034 0.999 3 0.003 215
Lewicki 0.103 0.614 35.728 0.977 7 0.010 913
Hendenson 18.391 1.427 16.409 0.989 7 0.007 395
30 Smith 0.041 0.085 29.943 0.981 3 0.009 991
GAB 10.157 1.045 0.018 9 8.993 0.994 4 0.006 705
Peleg 3.337 42.331 0.219 5 1.097 2 5.825 0.996 3 0.007 632
Lewicki 0.079 0.553 9.754 0.993 1 0.005 702
Hendenson 15.786 1.224 31.635 0.977 6 0.010 268
45 Smith 0.023 0.080 16.588 0.988 2 0.007 436
GAB 4.416 1.046 0.033 3 23.445 0.983 4 0.010 827
Peleg 0.233 4.221 0.062 0 —0.032 1 0.382 0.999 7 0.001 956
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Table 3 Coefficients and fitting evaluation index of different models at 3 temperatures for filling
(R LRiEEEN
WEE/C R -
AW) B(K) C D SSE(10°) R-square RMSE
Lewicki 0.052 0.712 16.322 0.913 1 0.007 376
Hendenson 255.000 2.011 28.748 0.846 9 0.009 789
23 Smith 0.033 0.029 16.223 0.913 6 0.007 353
GAB 8.478 1.058 0.010 4 44.156 0.764 8 0.014 858
Peleg 3.638 43.351 0.067 3 0.3036 0.345 0.998 1 0.001 856
Lewicki 0.053 0.645 5.282 0.983 3 0.004 196
Hendenson 73.421 1.581 16.771 0.946 9 0.007 476
30 Smith 0.026 0.038 6.435 0.979 6 0.004 631
GAB 16.611 0.929 0.074 6 26.349 0.916 7 0.011 478
Peleg 0.056 0.162 0.113 6 5.846 0.013 0.999 9 0.000 361
Lewicki 0.051 0.723 6.835 0.956 5 0.004 773
Hendenson 308.300 2.066 16.148 0.897 4 0.007 336
45 Smith 0.033 0.026 5.702 0.963 7 0.004 360
GAB 10.852 0.962 0.009 4 36.567 0.767 7 0.013 521
Peleg 0.087 5.119 0.045 4 —0.067 346.283 0.780 1 0.018 608
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Figure 3 Predicted adsorption isotherm for berust,

filling, rice made wafer at 23 C
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Figure 4 Predicted adsorption isotherm for rice made

wafer at 3 temperatures
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