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Drying Characteristics and Content Change of Major
Components of Shiitake Mushroom (Lentinus edodes)
1. Drying Characteristics and Drying Model

Byoung-Min Choi, Jae-Sin Seo*, Joo-Ho Choi

Department of Agricultural Machinery Engineering,
*Department of Food Science & Technology, Sunchon Nat'l University

Abstract

Drying of Shiitake mushroom was investigated to see the effect of temperature, relative humidity of
drying air and diameter of the pileus on its rates. The drying rate was increased with the increase of the air
temperature and the decrease of the relative humidity. The external -olor was dark brown at higher drying
temperature and higher relative humidity. Exponential nd Thompson unodel were found to describe well the
drying process of the Shiitake mushroom.
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Table 1. Specifications of the drying chamber

Item Specification

Dimension W x HxD: 50 x 500 x 600mm
Air Dry Bulb Temperature : -20--150C
conditioner  (precision +0.3°C)

Relative Humidity : 30 ~ %%
(precision +2.5%)

Fan Centrifugal Fan
Flow Rate : 0543m’/min
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DE1200yE o] &3t ARetgon, sEuidr|c
AZA Hute] 67]8 A ALEstET)

1. Sight window
2. Sight lamp
3. Wet/Dry bulb

4. Insulation

[ 5. Cross fan

6. Heater

7. Evaporator

8, Hum heater

9, Refrigerator

10. Shelf

11. Load c2ll

(i 12, Sample tray

Fig. 1. Schematic diagram of the drying equipment.
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Table 2. Drying models

Model Equation
Exponential MR = exp(k-t)
Approximate- MR = A-exp(k-t)

Diffusion

Page MR = exp(-k-t")

Wang MR =1+ w-t+wt
Thompson t = A-In(MR) + B- [In(MR)}

MR : Moistue ratio [=(M—Me)/(Mo—Me)]
M : Moisture content(%, db)

Mo : Initial moisture content(%, db}

Me : Equilibrium moisture content(%, db)

t : Drying time(hour)

k, A, B, N, wi, wy, : parameters

w7 S =cy-T+eo T+ In(T) +cs RH+c5 RH
+co- In(RH) +¢7- D+ D +co- In(D)
T: AZLE(0)
RH : A5 E(%)
D : Ex¥A 7o A7 (em)
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Fig. 2. Effect of mushroom size on drying rate at
40T and 60% RH.
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Fig. 3. Effect of mushroom size on drying rate at
60T and 45% RH.
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Fig. 4. Effect of drying temperature on drying rate
for small-sized mushroom at 30% RH.
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Fig. 5. Effect of drying temperature on drying rate
for medium-sized mushroom at 60% RH.
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Fig. 6. Effect of relative humidity on drying rate
for small-sized mushroom at 50C
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Table 3. Estimation of parameters involved in drying model (Variables included are diameter of
mushroom, drying temperature and relative humidity.)

Model Estimated Parameters R* F
Exponential k_= 0.16052-0.00171RE+0.00217T-0,0433In(D) 0.805 134,057
Approximate- A = 0.5678+0.0148D+0.088In(T) 0.207 5 88+
Diffusion k_= 0.3709-0.0815In(RH)+0.00227T+0.0362n(D) 0.891 119.66*
Page k =70.262-0.00225R1i+0.00209T-0.0661n(D) 0,886 115585

N = 0.7854+0.00232T-0.00054RH 0.838 116,27+

Wan wi = -0/196+0.0348In(RE)+0.0238In(D 0.371 13.26%
g w2 = -0,00085-0.000001T°-0.000001RH>+0.000582D 0122 2.03

Thombson A ="-69.1-0.0049RH+12In(T)-1.35D+8 65In(RH) 0.956 235 7

p B = 49-17.7InT-0.00225RH*+0.205RH+0.312T 15.35*

D : Diameter of mushroom(cm)
T : Drying air temperature(C)
RH : Relative humidity(%)
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Table 4. Mean square errors and mean relative
percentage deviation(P) of the drying
madels including factors of diameter of

mushroom, drying temperature and
relative humidity
) Mean " o
Model Square Error FP(k)
Exponential 0.00477 0.984 48562** 13.59
App.-Diffusion  0.10006 0.668 942% 70.85
Page 0.00512 0983 27140 16.78
Thompson 0.00792 0.975 10863** 15.94
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Fig. 7. Measured and fitted moisture ratios with
Exponential model for each size mushroom
at 40T and 60% RH.(Variables included
are diameter of mushroom, drying
temperature and relative humidity.)
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