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Abstract

This study compared the quality and drying characteristics of dried king oyster mushroom (Pleurotus eryngii), shiitake
mushroom (Lentinus edodes GNAOI) and maitake mushroom (Grifola fiondosa) slices obtained by sundrying, hot-air
drying (40, 50, 60°C), low-temperature vacuum drying (20, 25, 30°C), heat-pump dehumidifying drying (30, 40,
50C), and freeze drying. The quality changes investigted included color, browning degree, hardness, general
components, 3-glucan. Color changes in king oyster mushroom during freeze drying were less than that between
control (raw) and treated mushrooms. Compared with other drying methods, low-temperature vacuum drying of
shiitake mushroom resulted in less color changes. Browning degree differed significantly between the different drying
methods. As temperature increased, low-temperature vacuum drying resulted in decreased browning while heat-pump
dehumidifying drying resulted in increased browning. In king oyster mushroom, hardness increased with temperature
under hot-air drying, low-temperature vacuum drying and heat-pump dehumidifying drying. In shiitake mushroom,
hardness increased with increasing temperature under hot-air drying and heat-pump dehumidifying drying. B-glucan
content after drying was found to be between 28.29 and 39.39% in king oyster mushroom, 23.05 and 29.48%
in shiitake mushroom and 16.10 and 24.51% in maitake mushroom.
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W : weight of sample
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Table 1. Changes of color value in dried Pleurotus eryngii by
different drying methods

) Hunter value”

Drying methods . B .

L a b
Control 91.91£088” 0442013 890021
Sun-drying 90064086 008013  132620.74%
40 91.524009°  -LI2+0.11°  14.27+0.68%
Hot-air drying 50 92.22:094°  -185:0.11  14.18:0.11%
60 9177+0.65  -1.52:028°  12.88+0.94
20 91.63:045"  -0940.10%  12.86+0.19¢
Low temperature 55 g1 17.063  009:0,14%  1393+0.13"

vacuum drying
30 8625+021°  -1.14#0.11°  17.55+150°
30 8555+063°  -1.34#0.14°  16.88+0.20®
Heat pump a a be
dehumidifying cying 40 90444081°  -0.15:027° 14102054

50 8398+0.12°  0.17+0.53  19.29+0.82°
Freeze drying 9200£033"  -0.89+0.17°  10.32£1.00%

L lightness; a’, redness; b, yellowness.
DAIl values represent meantSD.
IMeans with different letters (%) with in a column are significantly different (p<0.05).
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Table 2. Changes of color value in dried Lentinula edodes GNAOI
by different drying methods

Hunter value”

ing methods " " "
Prying L a b

Control 91.05+1.09%%  1.00:024  8.07+0.45°
Sun-drying 87.51:033™  0.840.07"  11.23£0.50™

40 88.19+0.62"™  0.82006™ 11.5240.54°
Hot-air drying 50 88.34:106™ 0.81:0.04 1099048

60 88.73x0.52™  0.72+0.05°  10.75+0.30°

20 8676+120° 091£0.18™  1249+0.05

Low temperature b c d
vacuum drying 25 9025+1.00°  0.60+0.13 1039045
30 9034007  0.580.04°  10.59:0.71°

30 86.18t0.16°  1.35%0.14°  12.08+0.24™

Heat pump c ab abed
dehumidifying drying 40 8622+121°  131006° 11.37+0.24
50 8927:0.70°  0.79+007% 1086037

87.49+035%  1.05+030°*  12.36+1.10°

L lightness; a’, redness; b, yellowness.
2All values represent meanSD.
IMeans with different letters (a-e) with in a column are significantly different (p<0.05).

Freeze drying
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Table 3. Changes of color value in dried Grifola frondosa by
different drying methods

) Hunter value”
Drying methods . B .
L a b
Control 62.23+13579  267t105°  15.63+0.98°
Sun-drying 49.50:0.96°  329+054  15.77+0.66"
40 3737395 2354045 10.28+0.02%
Hot-air drying 50 5043t225° 2712065 13.57:0.70™
60 50.00£2.53°  269t051°  13.6+0.62™
20 4176503 2561038 13.12+1.28%
Low temperatwre 55 4 4313060 303045 1320:099°%
vacuum drying
30 51224316 251:092°  14.76+0.56™
30 4340487 2424035 11.09£023™
Heat pump p a c
delumidifying drying 40 4574160 208022 9062047
50 41.03x1.72°  3.08+020°  13.26+0.11%
Freeze drying 46.13+098" 220006  1031£0.29"

UL, lightness; a’, redness; b, yellowness.
PAIl values represent meanSD.
IMeans with different letters (*°) with in a column are significantly different (p<0.05).

Table 4. Changes of browning degree (OD 420 nm) in dried
mushroom by different drying methods

j Lentinuiz edodes Grifola frondosa

Drying methods Pleurotus eryngii GNAO!
Control 0.2240.05" 0240.02° 037002
Sun-drying 04310.03" 0251005 1.1310,05*
40 041:003® 022008 0.94+0.08°
Hot-air drying 50 0.4820.02° 0.2840.05" 0.780.05°
60 031006 03840.02° 0.75£0.02
20 028001% 039003 097+0.03°
ngguﬁgﬁge 25 025:006°  032:009°  086:002*
30 0210.05° 032+0.02® 0.85+0.09"
Heat pump 30 0.28+0.02% 031001 0.76+0.03°
dehumidifying 40 0282007 031:003" 1.1630,01°
drying 50 0.35:0.03%¢ 0400.06° 1.18+0.06°
Freeze drying 0.13£0.02° 0.3210,08" 0.870.08™

DAIl values represent meantSD.
IMeans with different letters () with in a column are significantly different (p<0.05).
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Table 5. Changes of hardness (g/em?® in dried mushroom by
different drying methods

.. Lentinula edodes

Drying methods Pleurotus eryngii GNAOI Grifola frondosa
Control 109.07:28.00™2  132.74433.92°  125.97+37.31°
Sun-drying 281.89£57.41° 3724516473  542.85:8351°

40 17587:55.14°  189.44149.57° 336.72+64.53"

Hot-air drying 50 191.86+45.67° 191743213 300.726337"

60 200674879  209.25+39.14° 226.11+48.00%
20 203058184  309.33£100.87° 392.62+66.17*

Low temperature ab b b
vacuu drying 25 20851%89.17°  317.22488.57"  439.48+67.05
30 22973#8033°  257.34%9597° 270.84+53.46%°
30 187.95476.83°  210.7684.72% 362.70+80.25%¢

Heat pump
dehumidifying 40 366.57+9370°  247.74:8587° 338.67:79.95
drying 50 41431410396 308.08+106.05° 329.67+89.64%
Freeze Drying 23744+4986°  259.95+74.05¢  136.4+40.94°

DAIl values represent mean+SD.
DMeans with different letters (*°) with in a column are significantly different (p<0.05).
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Table 6. Changes of general components (%) in dried pleurotus eryngii by different drying methods

Pleurotus eryngii

Drying. methods Moisture Protein Fat Ash
Control 89.26+0.20" 2.840.118 0.05+0.00¢ 1.00£0.05°
Sun-drying 11.3320,08* 19.01£047F 1002008 4.9610.17°
40 12.51£0.29™¢ 23.36+0.21° 1.10+0.05™ 5.68+0.03"
Hot-air drying 50 12.04+0.54% 20.01.021% 09020.10¢ 5.2640.06"
60 12.79+0.35° 21.380,07* 1.1020,03*¢ 6.09+0.30"
20 12.78+0.46" 20494057 1.15£0.03™ 498+0.30"
Low temperature vacuum drying 25 12.22+0.06™ 2221+0.09™ 1.05£0.11°% 5.490,08"
30 11.88+0.22° 20.91+0.38"¢ 095+0.05* 5404013
30 12.6240.34" 21.51£0.51%¢ 1.30£0.05° 5.3820.15°
Heat pump dehumidifying drying 40 11.76+049 22524089 0.7520.03" 5.5040.15"
50 11.04+0.06} 22.16+027™ 1.00£0.05%% 5.69+0.02°
Freeze drying 11.030.30¢ 18.00£0.24° 1.25£0.06" 508+0.17°
DAll values represent mean£SD.
IMeans with different letters (%) with in a column are significantly different (p<0.05).
Table 7. Changes of general components (%) in dried Lentinula edodes GNAOI by different drying methods
. Lentinula edodes GNAO!
Drying methods Moisture Protein Fat Ash
Control 80.75:0.09" 4.27:0.06' 0.27£0,03' 1.31£0.03¢
Sun-drying 11.14£023° 18.45£0.02¢ 0.68£0.15° 7.7740.15°
40 11.91+0.06* 18.5620.10° 1.62+0.10° 7.61+0.23"
Hot-air drying 50 11.690.06™ 18,600,131 0.8120.16° 5.68+0.15%
60 12.85:0.42° 20.15:031% 13120.06° 5.69+0.06*
20 12.28+0.06" 18.76:0.08° 1.86£0.19° 73240.19°
Low temperature vacuum drying 25 12.880.31° 17.92+0.01° 1.5520.10" 5.36+0.16
30 12.000.15* 19.860.20° 152029 5.49+0,09°
30 11.50£0.22° 19.31£0.16° 1.73£0.06™ 5.4120.10°
Heat pump dehumidifying drying 40 11.80£0.76™ 20.40+0.68° 14020,15¢ 5.9940.19°
50 11.00£0.24¢ 20.60£0.54* 1274026 5.96+0.06°
Freeze drying 12.11£0.84™ 18.78+0.22° 1.7630.18° 5.83£0.11%
DAIl values represent mean+SD.
Means with different letters (*® with in a column are significantly different (p<0.05).
Table 8. Changes of general components (%) in dried Grifola frondosa by different drying methods
. Grifola frondosa
Drying methods Moisture Protein Fat Ash
Control 90.32+0.53"2 2.90+0.11" 0.27+0.06° 0.93+0.03"
Sun-drying 11.02:0.12¢ 3035£039" 1924025 8.400.10°
40 11.79:041% 2832072 2.03£0.05° 7.60£0.13¢
Hot-air drying 50 11.31£0.79¢ 26.85+0.30° 2.1340.08° 7124034
60 11.480.25% 27.810.11¢ 1.96+0.07° 8.0240.18°
20 10.98+0.16' 28.23+0.66° 2.13+0.08° 7.7540.10
Low temperature vacuum drying 25 11.930.79° 29.1610.24° 2.100.09° 8.830.05"
30 11.11£0.66° 26.63+0.18° 1.980.17° 8.5240.14°
30 11.32£0.18° 26.850.10° 1.88+0.07° 7.90£0.52%
Heat pump dehumidifying drying 40 12.69+0.36" 32.66+047° 2.08+0.03° 7.00£0.09°
50 11.1420.12 33.0740.24° 2.44+031° 7.00£0.09°
Freeze drying 11.11:0.17% 32.81:0.06° 2.06:0.11° 6.820.09°

DAIl values represent meantSD.
Means with different letters (*') with in a column are significantly different (p<0.05).
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Table 9. Changes of general B-glucan (%) in dried mushroom
by different drying methods

Drying methods Pleurotus eryngii Lentinula edodes Grifola frondosa
Control 2.380.02" 2.8420.05 2.680.01
Sun-drying 2414071 28914058 18.7140.12
40 29944015 24744058 22.93+0.06
Hot-air drying 50 35.380.13 24.95+0.56 2145020
60 33.49:0.14 24.7240.06 21.58+0.03
20 31.87£0.90 28.2440.53 2136+0.34
Low temperature 55 9g59.065  27.00:053 2451001

vacuum drying
30 35.19:042 23.05+0.39 20.190.30
30 3273042 26.43+0.42 18.92+0.05
Heat pump

dehumidifying 40 30.47:0.06 28.72+0.21 18.90+0.19
drying 50 3190:087 28831010  18.90:020
Freeze drying 39.39+0.27 29.48+0.53 16.10+0.16

DAIl values represent meantSD.
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