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Fig. 1. Schematic diagram of the microwave condensation drying system.
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Fig. 2. The man-machine interface of the microwave
condensation drying system.
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Fig. 3. The automatic control switchboard of the mi-
crowave condensation drying system.
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Fig. 4. Containers in the drying chamber.
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Table 1. Power consumption of each device.

Device Power (kW)
Hot air heater 3.00
Condenser 5.32
Tray motor 0.75
Microwave heater 1.00
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Fig. 5. The schematic diagram of the four-stage timing control.
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Fig. 6. Time required of each drying process from around 35% to 13% moisture content. (A) Mushroom cap; (B)
Mushroom stem.
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Fig. 7. The dried shiitake mushroom appearance: (A) Hot air drying; (B) Four-stage hot air drying; (C) Hot air mi-
crowave drying; and (D) Hot air microwave condensation drying.
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Table 2. Time, energy and unit cost of different drying method.

Drying method Time (h) Energy (kWh) Unit cost (NT kg™)
Hot air drying 24 89.8 88.6
Four-stage hot air drying 20 74.9 73.9
Hot air microwave drying 7 28.5 28.1
Hot air microwave condensation drying 7 78.0 77.0
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A Study on Microwave Condensation Drying of
Shiitake Mushroom

Li-Duhng Huarng', Jian-Jhih Lin’, and Hsiang-Wen Chiu>"

Abstract

Huarng, L. D., J. J. Lin, and H. W. Chiu. 2015. A study on microwave condensation drying
of shiitake mushroom. J. Taiwan Agric. Res. 64(3):196-203.

The purpose of this study was to establish a sequence controlled microwave condensation drying
system for shiitake mushroom drying. The utilization of hot air, microwave and/or condensation drying
method in different drying periods coordinated with the drying characteristics of the shiitake mushroom
will ensure the drying quality of the product as well as time saving and cost. The drying experiment of
the microwave condensation dryer with only the hot air set at 50°C took 24 h to bring moisture level
down to 13% and consumed 89.8 kWh electric power. If the sequence control was implemented,
the four-stage hot air drying took 20 h to dry the shiitake mushroom to 13% moisture content and
consumed 74.9 kWh electric power. If the hot air was set at 50C with the microwave, the drying time
was reduced to 7 h and consumed 28.5 kWh electric power. If the 50C hot air accompanied by micro-
wave and condensation, the drying time was 7 h but the electric energy consumption was 74.9 kWh.
The experiment showed that the sequence controlled microwave condensation dryer developed in the
research could adjust shiitake mushroom drying strategy in different drying periods to maintain the
product quality and save the labor cost and drying time up to 70%.

Key words: Shiitake mushroom, Microwave, Drying.
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