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Equilibrium Moisture Contents and Thin Layer Drying

Equations of Cereal Grains and Mushrooms (1I)
— for Oak Mushroom (Lentinus edodes) —
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334 334
D. H. Keum H. Kim N. U. Hong

ABSTRACT

Desorption equilibrium moisture contents of oak mushroom were measured by the static method using salt
solutions at four temperature levels of 35C, 45C, 55C and 65T and five relative humidity levels in the
range from 11.0% to 90.8%. EMC data were fitted to the modified Henderson, Chung-Pfost, modified Halsey
and modified Oswin models using nonlinear regression analysis.

Drying tests for oak mushroom were conducted in an experimental dryer equipped with air- conditioning
unit. The drying test were performed in triplicate at four air temperatures of 35°C, 45°C, 55C and 65C and
three relative humidities of 30%, 50% and 70% respectively. Measured moisture ratio data were fitted to the
selected four drying models(Lewis, Page, simplified diffusion and Thompson models) using stepwise multiple
regression analysis. ’

The results of comparing root mean square errors for EMC models showed that modified Halsey was the
best model, and modified Oswin models could be available for oak mushroom.

The results of comparing coefficients of determination and root mean square errors of moisture ratio for
four drying models showed that Page model were found to fit adequately to all drying test data with a
coefficient of determination of 0.9990 and root mean square error of moisture ratio of 0.00739.

Keywords : Oak mushroom, EMC, Drying model, Thin layer drying.
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Table 1 Relative humidity at different temperature -above the saturated salt solutions used

in the test
Temperature Realtive humidity (%)
() LiCl MgCl Mg(Noy): NaBr NaNo KCl KNo;
35 11.25 32.05 4991 - 72.06 - 90.79
45 11.16 31.10 - 51.95 69.99 - 87.03
55 11.03 29.93 - 50.15 68.15 80.70 -
65 10.86 28.54 - 49.49 66.64 79.85 -
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Fig. 1 Schematic diagram of experimental
apparatus for the drying test.
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Table 2 Measured desorption equilibrium
moisture contents of oak mush-

room
Temperature Relative humidity EMC
(T) (%) (%, db.)
11.25 4.39
32.05 7.12
35 4991 10.85
72.06 2298
90.79 79.56
11.16 371
31.10 6.39
45 51.95 9.86
69.99 20.72
87.03 72.62
11.03 3.05
29.93 5.61
55 50.15 8.73
68.15 19.01
80.70 33.65
10.86 2.51
28.54 5.00
65 49.49 7.52
66.64 17.89
79.85 31.47
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Table 3 Estimated

Aol B AT (1)

regression coefficients and root mean square error for modified

Henderson, Chung-Pfost, modified Halsey and modified Oswin models

Regression Coefficients

Models R’ RMSE
A B C
Modified-Henderson 0.0330 0.9331 106.0312 0.9005 0.0235
Chung-Pfost 391.8132 9.1615 133.7697 0.7700 0.0318
Modified-Halsey -2.1567 -0.0096 0.9915 0.9554 0.0103
Modified-Oswin 0.1537 -0.0009 1.3852 0.9559 0.0166
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Fig. 2 Drying curves of oak mushroom for
drying air temperatures of 35T, 45
T, 55T and 65T respectively at
relative humidity of 30%.
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Fig. 3 Drying curves of oak mushroom for
drying air temperatures of 35T, 45
T, 55T and 65T respectively at
relative humidity of 50%.
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Fig. 4 Drying curves of oak mushroom for
drying air temperatures of 35T, 45
T, 55T and 65T respectively at
relative humidity of 70%.
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Table 4 Comparison of half response times by drying air conditions

Drying air temperature

Relative humidity(%)

() 30 50 70
35 3.1 45 53
45 2.7 34 46
55 2.1 3.0 45
65 2.0 28 44
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Table 5 Estimated coefficients of determin-
ation and root mean square error
for 4 different drying models

Models R’ RMSE
Page 0.9990 0.00739
Thompsom 0.9990 0.00980
Henderson 0.9846 0.02628
Lewis 0.9907 0.03755
10
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Fig. 5 Comparison of measured and pre-
dicted moisture ratios by 4 different
drying models at 35C and 30% rh.
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