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Comparison of the saccharide content of spent mushroom
(Pleurotus ostreatus, Pleurotus eryngii, and Flammulina
velutipes) substrates under various pretreatment conditions
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ABSTRACT: A new method to utilize spent mushroom substrates (SMS) for ethanol production was investigated. Analysis of the
chemical properties of SMS revealed that they were decomposed by the mushrooms during cultivation. In particular, the free
sugar content in SMS was reduced to half of that in mushrooms. Of the tested SMS, the Pleurotus eryngii SMS was determined to
be suitable for saccharification. Upon pretreatment with a 1% alkaline solution, Pleurotus eryngii SMS achieved 80.7% of its
maximum saccharification ratio. The optimum pretreatment conditions for enzyme saccharification were 1% NaOH solution at
120° for 60 min. Further studies are required to determine ethanol production using Pleurotus eryngii SMS.
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Table 1. Comparison of chemical properties between substrate before spawning and spent mushroom substrates
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(unit : %)

Oyster mushroom

King oyster mushroom winter mushroom

Items substrates before ~ substrates after ~ substrates before  substrates after  substrates before  substrates after
spawning mushroom harvest spawning mushroom harvest spawning mushroom harvest

Cellulose 66.4 59.7 46.4 41.7 47.1 47.7
glucan 18.0 7.9 17.1 8.6 14.7 7.9
Sugar  xylan 8.4 3.2 8.7 6.1 11.1 6.8
arabinan 1.1 nd"* 0.1 nd 1.8 nd
Ether extract 0.9 0.7 33 2.4 7.7 5.6
lignin 19.5 21.5 15.2 16.2 13.5 15.5
Protein 9.7 10.4 8.1 7.5 7.7 52
Ash 3.5 4.7 7.8 8.2 13.0 13.7

* : non detected



Table 2. Sugar conversion rate and chemical property of spent mushroom substrate by various pretreatment
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(unit : %)

Spent oyster mushroom substrate

Spent king oyster mushroom substrates

Spent winter mushroom substrates

ftem control Autoclave  Acid Alkali  control Autoclave  Acid Alkali  control Autoclave  Acid Alkali
lignin 215 324 39.7 17.1 16.2 19.8 33.0 11.2 15.5 31.1 61.5 23.0
glucan 7.9 8.8 14.4 15.1 8.6 7.5 13.0 13.7 7.9 7.0 7.8 8.4
xylan 3.2 52 59 nd’ 6.1 7.4 nd 6.8 6.8 2.9 nd 10.2
arabinan nd nd nd nd nd 6.7 nd nd nd nd nd nd
GCR* 9.0 9.8 23.4 25.2 35.7 38.1 58.6 80.7 31.7 38.8 45.8 15.8

% Glucose conversion rate(%)=(glucose concentraion after saccharification/total glucose concentration)x100,

® non detected z

Table 3. Chemical property of spent king oyster mushroom by different pretreatment temperature with 1% alkali for 60minute

(unit : %)
Treatment Moisture lignin Ash glucose xylose arabinose other sugar
control 2.8 18.6 8.9 22.7 13.8 5.1 30.1
30°C 2.6 14.2 6.9 22.8 14.3 6.0 33.2
60°C 2.7 14.9 8.5 23.2 12.5 4.3 33.9
80°C 2.7 14.0 8.7 24.6 13.4 4.0 31.8
100°C 2.2 14.6 8.6 244 14.3 4.1 30.8
120°C 2.8 14.8 8.5 25.3 14.8 4.0 25.8

a : 1% NaOH during 60 minute
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Table 4. Free sugar contents and sugar conversion rate of spent
king oyster mushroom by enzyme saccharification

temperature
(unit : %)
Temperature glucose xylose SCR*
control 6.4 43 282 d°
25°C 14.5 4.5 63.6 b
60°C 135 4.7 58.2 be
80°C 12.5 5.6 50.8 ¢
100°C 14.9 4.5 61.1 be
120°C 16.7 4.0 66.0 a

" Glucose conversion rate(%)=(glucose concentraion after saccharifi-
cation/total glucose concentration)x100

* Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan's multiple range test.
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Table 5. Chemical property of spent king oyster mushroom by the catalyst (sodium hydroxide) concentration (unit : %)
coni?l?rle_tltion Moisture lignin Ash glucose xylose arabinose other sugar
0.5% 2.2 18.6 8.6 23.8 14.3 4.8 27.7
1.0% 2.7 17.8 8.5 25.3 14.8 4.0 259
1.5% 2.6 17.7 10.5 24.3 12.0 39 29.0
2.0% 2.7 18.8 11.6 25.7 12.0 3.2 26.0

Table 6. Free sugar contents and sugar conversion rate of spent
king oyster mushroom by enzyme saccharification
with different sodium hydroxide concentration

(unit : %)
conIc\zl(t)rI:tion glucose xylose SCR*
0.5% 11.7 3.8 492 ¢
1.0% 16.7 4.7 66.0 a
1.5% 13.5 5.8 55.5b
2.0% 114 7.0 444 ¢

* Glucose conversion rate(%)=(glucose concentraion after saccharifi-
cation/total glucose concentration)x100

*: Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan's multiple range test.
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