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Physical Characteristics of Mushroom (Agaricus bisporus) as
Influenced by Different Drying Methods

Young Sun Ha, Jong Won Park and Jun Ho Lee
Division of Food, Biological and Chemical Engineering, Taegu University

This research was conducted to study the changes in physical characteristics of mushrooms (Agaricus bisporus)
as influenced by drying methods. Samples were dried using either hot air drying, vacuum drying, or freeze dry-
ing and changes in the color, browning index, hardness and rehydration rate were evaluated by response surface
methodology. Hot air drying resulted in the fastest drying of sample as compared to other methods. The rate of
drying was most affected by the environmental temperature rather than air velocity or vacuum pressure. The
overall color difference increased as the temperature and air velocity increased. The overall color changes of the
freeze dried samples were minimal as compared to those of fresh mushrooms. The hot air dried samples showed
the greatest changes in the overall color, browning index as well as hardness. The freeze dried samples showed
the best rehydration characteristic and maintained the best overall quality after drying.
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Table 1. Levels of independent variables used depending on the
drying methods

Drying methods Temperature (°C) Velocity (m/s) Vacuum (mmHg)

0.5 -
40 1.0 -
1.5 -
. . 05 -
Hot air drying 60 1.0 )
1.5 -
0.5 -
80 1.0 -
- 10
40 - 20
- 30
- 10
Vacuum drying 60 - 20
- 30
- 10
80 - 20
- -30
- 0.5
-20 - 1.0
- 1.5
- 0.5
Freeze drying -30 - 1.0
- 1.5
- 0.5
-40 - 1.0
- 1.5
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Fig. 1. Changes in moisture content of mushroom (Agaricus
bisporus) by different drying methods (A: hot air drying, B:
vacuum drying, and C: freeze drying)
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Fig. 2. Response surfaces of color (L value) at different levels of
independent variables during drying (A: hot air drying, B:
vacuum drying, and C: freeze drying)
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Fig. 3. Response surfaces of color (AE value) at different levels
of independent variables during drying (A: hot air drying, B:
vacuum drying, and C: freeze drying)
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Fig. 4. Response surfaces of browning at different levels of
independent variables during drying (A: hot air drying, B:
vacuum drying, and C: freeze drying)

Fig. 5. Response surfaces of hardness at different levels of
independent variables during drying (A: hot air drying, B:
vacuum drying, and C: freeze drying)
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Fig. 6. Rehydration curves of dehydrated mushroom (Agaricus
bisporus) by different drying methods (A: hot air drying, B:
vacuum drying, and C: freeze drying)
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