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Adsorption Equilibrium Moisture Content of Shiitake
Mushroom(Lentinus edodes)
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Table 1. Relative humidities(%) of air above various saturated salt solution.

. Temperature(C)
Salt Solution 20 30 0 =0
Lithium chloride, anhydrous( LiCl) 11.3 11.2 11.1 11.1
Magnesium chloride( MgC/l, - 6H,0) 33.1 32.4 31.6 306
Sodium dichromate( NayCryO;) 54.7 54.0 - -
Sodium bromide( NaBv) - - 53.0 49,6
Sodium chloride( NaC/) 5.6 75.2 75.0 749
Potassium chromate( K,CrO,) 86.6 86.3 - -
Potassium nitrate( KNQO5) - - 879 85.0
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Table 2. Equilibrium moisture content models.

Model ~Equation
Chung-Pfost In(RH) = (—A/R- T, exp(—B-M
Henderson 1-RH = expl—A- T,- M7
Harkins-Jura RH = exp(A— B/M%
Smith M = A—B- In(1—-RH)
Henderson—-Thompson 1-RH = exp[—A-(T+B) - MS ]

Note) M : Equilibrium moisture content(decimal, db)
M, : Equilibrium moisture content(%, db)
RH : Relative humidity(decimal)
T : Temperature(TC)
T : Absolute temperature(K)
R : Gas constant, 831 x 1037~ T;l - kMol ™!
A, B, C: Parameter

Table 3. Adsorption equilibrium moisture contents of Shiitake mushroom at
different levels of relative humidities and temperatures.

Temp.(T)  RH(%) EMC(%,wb)  |Temp.(T)  RH(%) EMC(%.wb)
20 113 6.02 40 11.2 416
33.1 741 316 5.72
54.7 10.22 530 8.14
756 17.78 75.0 1558
o860 etz N 819 2528
30 112 492 50 11.1 3.22
324 6.62 306 4.40
52.0 8.90 496 6.35
75.2 16.30 749 14.23
86.3 24.83 85.0 20.62
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Fig. 1. Adsorption equilibrium moisture Fig. 2. Desorption and adsorption equi-
contents for Shiitake mushroom. librium moisture contents at 30C.

Table 4. Difference between desorption and adsorption equilibrium moisture
contents.

© constant temperature

Difference in EMC’(%,wb)

Temp.(C) Relative Humidity(%) N
11.1~113 306~331 496~547 749~756 85~87.9
20 0.40 a™ 0.49 a 0.66 a 053 a 0.22 a
30 055 a 049 a 0.60 a 0.9 a 108 a
40 0.04 a 026 a 089 a. 084 a 0.69 a
50 0.17 a 021 a 067 a 0.68 a 0.23 a

© constant relative humidity

Difference in EMC"(%,wb)

Relative Humidity (%) - Temp.(C) )
20 30 40 50

11.1~113 040 a” 055 a 004 a 021 a
30.6~33.1 049 a 049 a 0.26 a 021 a
49.6~54.7 0.66 a 0.63 a 0.89 a 067 a
74.9~756 053 a 099 a 084 a 0.68 a
8~87.9 022 a 108 a 0.69 a 0.23 a

Note) *: Difference between desorption and adsorption equilibrium moisture
contents.

**. Mean values within a row followed by the same letter are not signi-
ficantly different at the 5% level by DUNCAN's multiple range test.
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Table 5. Adsorption parameters in Chung-Pfost, Henderson and Henderson-
Thompson model for Shiitake mushroom.

Parameter 9
Model A B C R F
Chung-Pfost 156612  12.1507 - 0.9075 176.549™
Henderson -94609  1.4351 - 0.8603 110.830™

Henderson-Thompson 0.00049991 86.2450 1.1043  0.9884 482.808"™
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Table 6. Adsorption parameters in Harkins—Jura and Smith model for Shiitake

mushroom.
Temp. Model A Parameter B R? F
20T Harlfins—Jura 0.0245 0.0074 0.9670 87.835:
B Smith 0.0303 0.1130 0.9703 97.01
30C Harkin§ -Jura -0.0489 0.0051 0.9957 687.014:
o Smith 0.0240 0.1075 0.9783 135.422
40T Harkins.:—Jura -0.0950 0.0036 0.9984 1832.84::
o Smith 0.0158 01075  0.9807 152.604
50C Harkins-Jura -0.1482 0.0021 0.9976 1239.14::
Smith 0.0086 0.1002 0.9814 157.984
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Table 7. Regression equations of adsorption parameters in Harkins—-Jura and
Smith model for Shiitake mushroom.

Model Equation R? F
}Ialkms Jwa A = 01306 - 0.0056T 0.9900 197.497:
) _ B =00106 - 00002T 09875 157687
Smith A = 00453 - 0.0007T 09977 862422

B = 01205 - 0.0004T 0.84967 17.367

Note) T : Temperature(C)
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Table 8. Mean square errors in the selected adsorption equilibrium moisture
contents models for Shiitake mushroom.

Model Mean Square Error
Chung-Pfost 11.7545
Henderson 4.9094
Henderson-Thonmipson 3.3433
Harkins-Jura 13.3973
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Fig. 3. Adsorption equilibrium moisture
contents for Shiitake mushroom
using Chung-Pfost model.
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Fig. 5. Adsorption equilibrium moisture

contents for Shiitake mushroom
using Henderson-Thompson model.
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Fig. 4. Adsorption equilibrium moisture
contents for Shiitake mushroom
using Henderson model.
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Fig. 6. Adsorption equilibrium moisture
contents for Shiitake mushroom
using Harkins—Jura model.
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