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Abstract

Shiitake mushroom is one of the economic crops in Thailand. However, the mushroom shelf life is short
time, therefore the mushroom processing could applied to extend its shelf life. Mushroom processing by solar
drying combined microwave puffing is an interesting technique. The fresh mushroom preparation of experiment
divided 2 groups, the first group was full size mushroom and half size of the second group. Then, it was dried by
various drying method i.e. natural air flow drying with solar energy, forced-air flow drying with solar energy,
forced-air drying with solar energy combined microwave puffing and shade drying. The final dried products were
evaluated in various qualities. The experimental results showed that the drying method significantly affected on
dried mushroom quality and drying time. Forced-air drying with solar energy combined microwave puffing re-
duced drying time. In addition, the combined drying method provided the lowest degree of shrinkage resulted in
the highest rehydration was obtained from such volumetric shrinkage of dried mushroom. However, the com-
bined drying method resulted in more browning than that of other drying methods. Solar drying by forced air

flow and half size of mushroom provided lower drying time.
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Figure 1 Solar drying eauipment for mushroom pro-

cessing.
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Table 1 Drying conditions of mushroom processing.

Drying method

Condition description

SD_Shii Vmax_Full
SD_Shii Vmax_Half
SD_Shii VO _Full
SD_Shii_VO_Half
SD_Shii_Shade Full
SD_Shii_Shade Half
SD+MV800_Shii_Full
SD+MV800_Shii_Half

Forced-air flow drying with solar energy and full size of mushroom
Forced-air flow drying with solar energy and half size of mushroom
Natural air flow drying with solar energy and full size of mushroom
Natural air flow drying with solar energy and half size of mushroom
Shade drying and full size of mushroom
Shade drying and half size of mushroom
Forced-air drying with solar energy combined microwave puffing and full size ofmushroom

Forced-air drying with solar energy combined microwave puffing and half size of mush-

room
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Figure 2 Daily solar radiation changes.
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Figure 3 Drying chamber temperature and mushroom

product temperature changes.
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Figure 4 Drying curves of dried mushroom as various drying conditions.

Table 2 Colour parameters of dried mushroom as various drying conditions

Drying Method L* a* b* Hue angle
Fresh-Shiitake 48.45+1.36° 7.71+0.29° 18.760.65" 67.65+1.03°
Com_Dried_Shiitake 41.54+1.91° 8.06+0.27° 17.63+0.23° 65.31+0.73°
SD_Shii_Vmax_Full 35.87+2.08™ 8.79+0.25° 16.83+0.23" 61.89+0.73"
SD_Shii_Vmax_Half 36.64+2.43™ 8.70+0.30° 16.91+0.32" 62.85+0.71°
SD_Shii VO_Full 34.35+1.88™ 8.98+0.34° 16.51+0.86" 61.44+1.27°
SD_Shii_VO_Half 34.15+1.24° 8.78+0.35° 16.70+0.58" 62.24+0.98"
SD_Shii_Shade Full 37.52+2.10° 8.68+0.29° 17.05+0.18° 63.02+0.81°
SD_Shii_Shade Half 37.99+1.42° 8.67+0.38° 16.90+0.26" 63.08+0.76"
SD+MV800_Shii_Full 25.15+1.14° 9.31+0.16° 15.75+0.25° 59.06+0.46°
SD+MV800_Shii_Half 24.94+2.50° 9.36+0.24° 15.38+0.44° 58.67+0.94°

‘Different superscripts in the same column mean that the values are significantly different (p<0.05).
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Table 3 Percentage of shrinkage of dried mushroom as various drying conditions.

Drying Method

Shrinkage (%)

X Y z
Com_Dried_Shiitake N/A N/A N/A
SD_Shii_Vmax_Full 26.11+3.16° 33.20+3.25" 39.32+2.36°
SD_Shii Vmax_Half 27.92+3.10™ 36.13+1.81° 42.05+3.72
SD_Shii VO_Full 28.50+3.93 35.27+3.25" 41.08+3.67
SD_Shii_VO_Half 30.19+2.73° 36.30+2.78" 42.20+3.44°
SD_Shii_Shade Full 37.11+2.11° 44.3023.21° 49.59+2.29°
SD_Shii_Shade Half 34.15+3.31° 46.02+3.65° 51.51+3.57°
SD+MV800_Shii_Full 17.18+4.28° 22.7242.13%° 32.00+2.95°
SD+MV800_Shii_Half 18.78+3.32° 23.80+3.05° 33.94+2.65°

‘Different superscripts in the same column mean that the values are significantly different (p<0.05).

Table 4 percentage of void area fraction of dried mushroom as various drying conditions.

Drying Method

Void area fraction (%)

Com _Dried_Shiitake
SD_Shii Vmax_Full
SD_Shii_ Vmax_Half
SD_Shii VO _Full
SD_Shii_VO_Half
SD_Shii_Shade_ Full
SD_Shii_Shade Half
SD+MV800_Shii_Full
SD+MV800_Shii_Half

40.90+£2.47 ©
31.0122.26°
30.09+3.18"
28.61+3.03"
29.15+1.96"
22.94+2.32°
21.83+2.13°
39.27+2.51°
37.58+2.67°

‘Different superscripts in the same column mean that the values are significantly different (p<0.05).
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Figure 5 Rehydration ratio of dried mushroom as various drying conditions.
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