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ABSTRACT

This study was conducted to determine the minimal yield of spent mushroom substrates (SMS) and
physicochemical characteristics of Pleurotus ryngii, Pleurotus osteratus and Ammulina velutipes according to
mushroom species and cultivation types. The annual yield of SMS in 2004 was minimally 1,670,182 M/T
and 10.7-fold of the mushroom vyield. The yield of SMS for Pleurotus ryngii, Pleurotus osteratus and
Ammulina velutipes was 972,141M/T and was 58.2% of the total yield of SMS. Data from the chemical
analysis of totally 109 SMS samples revealed that bed type cultivation showed low NDF (65.2%), high
NFC (12.7%) and high ash (11.5%) contents (P<0.05), resulting in better nutritional characteristics
compared with bottle or vinyl bag cultivation. In general, it was more desirable to classify SMS by
cultivation types rather than by mushroom species for the effective use of SMS as an animal feed. Among
cultivation types, SMS from bed type cultivation needed to be preferably used as feed.

(Key words : Spent mushroom substrate, Spent mushroom compost, By-product, Recycling, Feed)
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Table 1. Calculated regional and total annual yields of spent mushroom substrates according

to cultivation types”

Bottle type

. Vynylbag » Annual
Province Pleurotus  Pleurotus  Flammulina ¢ type? Bed type total
eryngii  osteratus  velutipes
...................................................... Y e
Gyeonggi 7,845 16,728 35,749 60,322 41,670 15,537 117,529
Gangwon 9,402 3,742 13,144 7,001 37,954 58,099
Chungbuk 2,307 8,653 9,774 20,734 5,208 19,120 45,062
Chungnam 21,041 11,956 37,334 70,331 8,007 37,595 115,933
Jeonbuk 14,297 11,496 43,603 69,396 3,940 15,380 88,716
Jeonnam 67,433 27,911 114,227 209,571 28,619 28,964 267,154
Gyeongbuk 27,737 7,632 34,391 69,760 14,427 23,048 107,235
Gyeongnam 64,059 13,924 20,857 98,840 4,396 10,264 113,500
Jeju 574 3,209 3,783 - - 3,783
Metropolis 7,110 25,694 7,133 39,937 11,611 3,584 55,132
Total 212,403 136,605 306,810 655,818 124,877 191,446 972,141
Y Calculated on the basis of KMAF(2005).
2 Cultivation type of Pleurotus osteratus.
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Fig. 1. Yield rates of spent mushroom substrates according to mushroom species in 2004.
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Table 2. Chemical composition of spent mushroom substrates according to the cultivation typel)

Cultivation type

Item Bed?” Bottle®) Vinyl bag” SE
(n=33) (n=52) (n'=24)
............................................. Of) ceenrensnsnesnracierasnenesacncnarrsnsnannsas

Neutral detergent fiber 65.2° 73.6° 76.1° 6.7
Acid detergent fiber 62.6° 55.0" 65.4° 8.2
Hemicellulose 2.6° 18.6° 10.7° 4.8
Cellulose 44.4° 35.8" 40.9° 8.7
Lignin 18.2° 19.1° 24.4° 53
Nonfibrous carbohydrate 12.7° 9.8° 5.7° 4.1
Crude protein 9.7 8.1° 115° 2.0
True protein/CP 66.2° 61.6" 74.2° 11.4
Non-protein N/CP 33.8° 38.4° 25.8" 114
ADF-CP/CP 49.0° 36.9° 58.5° 10.7
Ether extract 1.0° 2.1° 0.4° 0.9
Crude ash 11.5° 6.4" 6.3 3.2
Dry matter 30.6° 39.8° 36.1° 8.8

ab,c

Y Dry matter basis.
2 Culture ingredient was 100% cotton waste.

Means with different superscripts within the same row are significantly different(P<0.05).

¥ Culture ingredients were 30~80% sawdust, 10~20% rice bran and 10~30% corn _cob.
9 Culture ingredients were 40~60% sawdust, 10~30% beet plup, 10~15%

cottonseed meal, and 30~40% cottonseed hulls.
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Table 3. Coefficiency of variation in chemical
composition of spent mushroom sub-
strates according to the cultivation
type”

Bed Bottle Vinyl
Item bag
(n=33) (n=52) (n=24)

Neutral detergent fiber 12.3 7.7 9.0

Acid detergent fiber 13.6 16.9 6.6
Hemicellulose 1119 32.3 37.2
Cellulose 27.6 21.0 8.6
Lignin 33.6 29.2 115
Nonfibrous carbohydrate 31.7 37.9 84.9
Crude protein(CP) 24.6 22.1 16.3

True protein 18.4 17.8 14.9

Non-protein N 36.0 28.6 42.8

ADF-CP 215 22.7 25.0
Ether extract 58.5 57.0 36.5
Crude ash 40.1 37.4 324
Dry matter 441 145 144

Y Dry matter basis.
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Table 4. Chemical composition of spent mushroom substrate according to the mushroom

speciesl
Mushroom species
Item Pleurotus eryngii  Pleurotus osteratus Flammulina velutipes SE
(n=40) (n=63) (n=6)

.......................................... Of) wrevrreerrararinintniierananinineiieaaas

Neutral detergent fiber 73.0 70.3 75.0 7.9
Acid detergent fiber 53.3" 63.9° 56.4" 78
Hemicellulose 19.8° 6.5° 18.6° 5.4
Cellulose 35.0° 428 35.8" 8.7
Lignin 182 211 20.6 5.6
Nonfibrous carbohydrate 10.8 95 6.9 4.7
Crude protein 78 105° 7.8 2.0
True protein/CP 61.7° 69.4° 55.1° 115
Non-protein N/CP 38.3% 30.6" 44.9° 115
ADF-CP/CP 35.6" 52.9° 30.2° 105
Ether extract 2.1° 0.7° 35° 0.7
Crude ash 6.4 9.0 6.8 3.7
Dry matter 38.7° 33.5° 475° 8.9

Y Dry matter basis.

¢ Means with different superscripts within the same row are significantly different(P<0.05).
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