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Drying Characteristics of Mushroom
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Summary

At present, no appropriate drying conditions can be found for the heated-air drying of mushroom
in Korea. Usually, mushroom is being dried at the temperature range of 40 to 50C until the moisture
content reaches 10~13% (wb). However, drying characteristics of the mushroom should be investiga-
ted for quality improvement and efficient drying operation of the mushroom.

The results of this study may be summarized as follows ;

1. The effect of air temperature on the rate of drying was greater than that of relative humidity for

drying of mushroom, and the rate of drying was increased with increase in the air temperature.

2. Drying rate for Shiitake mushroom showed falling—rate period of drying without constant—rate
period of drying. Drying rate for Oyster mushroom showed a short constant— rate period at the
initial stage of drying process, and followed by falling— rate period of drying.

3. Exponential and App.— Diffusion models were found to describe well the drying process of Shii-
take mushroom. Exponential and Thompson models for Oyster mushroom in which Thompson
model was the most suitable for Oyster mushroom.

4. The equilibrium moisture content of the mushroom decreased with decrease in the air tempera-
ture and increase in the relative humidity. In room condition(20, 54% RH), the calculated values
of the equilibrium moisture content showed 11.17% for Shiitake mushroom and 13.19% for Oyster

mushroom, respectively.
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1. Air conditioner
2. Motor and fan
3. Heater and controller
4. Drying chamber
5. Sieve tray
6. DC voltage controller
Figure 1. Schematic diagram of experimental
apparatus for the drying test.
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Table 1. Specification of experimental equipment s.
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Item

Specification

Air conditioner
Experimental dryer
Subsidiary hearter
& controller

Motor & fan
Temperature sensor
Anemometer
Electronic balance

Vo.16 — Refe Mitamure Riken (Japan)
Self—made, Drying chamber 40cm X 40cm X 60cm
Heater . 600W

Controller : DDF— 120R/E (Jung Kyung inst.)
Motor : DC 100W, Fan : Centrifugal type

Sensor : Thermocouple ( T type)

Hot wire type

Accuracy 1 0.01 g
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Table 2. Drying models.

TiRpttel B A

Model name Equation
Exponential MR=exp(—k - t)
Approximate — Diffusion MR=A exp(—k - t)
Page MR=exp(—k * t¥)
Thompson =A - In(MR) +B[In{MR) ?
Wang MR=1+w, - t+w, - t*
note) MR : &5& ¥
. M-M.
MR="3,—M.

M: & (%, db) M, 7] &5&

,db) M. HEA5E (%, db)

t . Drying time(min) A, B, k, N, w,, w, . @7/l
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Fig. 2. Drying curve for Shiitake and
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Fig. 3. Effects of drying temperature on drying
rate for Shiitake mushroom at 12% RH.
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Fig. 4. Effects of drying temperature on drying
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rate for Shiitake mushroom at 40% RH.
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Fig. 5. Effects of drying temperature on drying

rate for Oyster mushroom at 12% RH.
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Fig. 7. Effects of relative humidity on drying
rate for Shiitake mushroom at 45C.
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Fig. 8. Effects of relative humidity on drying
rate for Shiitake mushroom at 60°C.
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Fig. 6. Effects of drying temperature on drying

rate for Oyster mushroom at 40% RH.
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Fig. 9. Effects of relative humidity on drying
rate for Oyster mushroom at 45TC.
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Fig. 10. Effects of relative humidity on drying

rate for Oyster mushroom at 60C.
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Fig. 11. Drying rate for Shiitake and Oyster
mushroom at 45C and 12% RH.
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Table 3. Estimation of parameters involved in drying models for Shiitake mushroom.

(Variables included are drying temperature and relative humidity.)

Model Estimated parameters R F
Exponential k= —0.0950—9.96E — 06T?>+0.0325 InT 0.96610 34.20"*
+0.00064RH— 5.23E — 05RH?— 0.00768 InRH
App.— A=—4966+ 1566 InT 0.88699 78.49%*
Diffusion k=0.00461—4.6E — 06T?+ 0.000588 InRH 0.96710 132.30**
Wang w1=0.000231— 1.33E—06T* 0.88912 80.19**
w2=0.000102+ 1E— 08T — 0.0000302 InT 0.86885 29.81**
Thompson A=137.787+0.188 T?—409.2305 InT 0.95476 21.10**
—36.316RH + 0.3008RH*+ 452.914 InRH
B=6105.366+ 36.822T — 1995.274 InT 0.63031 1.70
+8.937RH — 0.0771RH?— 102.583 InRH
Page k=0.169+9.39E— 06T*—0.0494 InT 0.40410 0.81
—0.000201RH + 1.45E — 06RH?+0.00229 InRH
N=—13.017—0.0785T +4.645InT 0.86113 7.44
+0.00676RH — 0.0000476RH>— 0.9265inRH
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Table 4. Estimation of parameters involved in drying models for Oyster mushroom.

(Variables included are drying temperature and relative humidity.)

Model Estimated parameters R? F
Exponential k=10.1790+0.000617T — 0.053485InT 0.84024 | 6.31**
+0.000418RH — 1.35E — 06RH? — 0.006551nRH
Thompson A= —4200.631—18.736T+ 1283.796InT 0.84062 | 6.33**
+5.254RH — 0.0842RH?— 30.96711nRH
B=16.9514—0.68975T + 0.01093T2 0.54195 1.42
+1.387RH—0.0162RH?— 13.425InRH
Page k= —0.418—0.00239T +0.130InT 0.36558 0.69
—0.00141RH + 0.0000104RH?+ 0.0191nRH
N=16.10036+0.095695T —5.03612InT 0.11788 0.16
+0.00439— 0.0000464RH*— 0.00415InRH
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Table 5. Mean square errors of the drying models including factors of drying temperature and relative

humidity for Shiitake mushroom.

Model Mean Square Error R® F
Exponential 0.00209046 0.975681 10070.23**
Wang 0.06463078 0.248136 82.84**
App-Diffusion 0.00364387 0.957610 5670.21"*

Table 6. Mean square errors of drying models including factors of drying temperature and relative hu-

midity for Oyster mushroom.

Model Mean Square Error R? F
Exponential 0.00548037 0.944247 3624.35**
Thompson 0.00192344 0.980432 10722.41**

Table 7. Mean relative percentage deviation(P) of drying models including factors of drying tempera-
ture and relative humidity for Shiitake mushroom.

Model

Exponential

Wang

App.-Diffusion

P

13.66358

1153.069

14.53597

Table 8. Mean relative percentage deviation(P) of drying models including factors of drying tempera-

ture and relative humidity for Oyster mushroom.

Model

Exponential

Thompson

p

26.49962

18.99476

_MC(dn)

Time(min)
Fig. 12. Drying rates for Shiitake and Oyster
mushroom at 53C and 40%RH.
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Fig. 13. Measured and fitted MC with the Ex-
ponential model and the App.— Diffu-
sion mode! for Shiitake mushroom at

60T and 12% RH.
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