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ABSTRACT: Spent mushroom substrates is composted organic material remaining after a crop of mushroom is harvested. The raw
materials of mushroom substrates are same feed ingredient as corncobs, rice brown, wheat brown, cotton seeds and beet pulp. During
the mushroom cultivation process, the mushroom substrates was used 15-25% by mushroom and 75-85% of mushroom substrates was
remained in the SMS. Among of the spent mushroom substrates, spent mushroom substrates of Pleurotus eryngii, Pleurotus ostreatus
and Flammuliua velutipes is can be use the energy feedstock of animal feed. The cellulose content of spent mushroom(Pleurotus eryngii)
substrates containing the sawdust was high and total digestible nutrients (TDN) values was low. The spent mushroom(Pleurotus eryngii)
substrates fermented with cellulase and xylanase producing bacteria is may be used as an ingredient of feed in TMR for Hanwoo

steer.
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FARARE F AR = WA s & JA
Z1 wiE Tk Az FYRE VM AlRER 2
FH w7}, Wr)e, WAm, BEZZ Fo|i wA R ulzg
o)A vjR] el oF 15-25% HEgt WAl o5 o] L=
I YR 75-85% A= WAz Folgly]
2ol MRS A = AFRAE S 2] E8TI| 7 vl =
th(Williams %, 2001; Bae &, 2006). HA4Z5E0]%] &=
W58 AIRE 7P WA o]8H AL Al ¢35
Hj 2] §1.o ] (Silanikove 5, 1988), HAE Afufist= 2ol
A WAEARA O oJsf EallE HARE TR B2l
HEE=$fol A o HA B, WAz o] dopgl
HATAA = cheke] dhld 2 pAg o] 9l7] wiEe] v

S IEdoR o
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.
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Table 1. Chemical composition (%) of total mixed ration (TMR) including 30% fermented spent mushroom substrates (30% F-SMS)

and Commercial feed

ltems TMR including 30% F-SMS Commercial feed
Dry matter 68.26 89.53
Crude protein 11.67 13.40
Ether extract 3.34 2.79
Neutral detergent fiber 39.72 40.95
Acid detergent fiber 23.14 12.26
Crude ash 6.82 6.50
Total digestible nutrients 72.11 73.00

sh] 71 uRERIE g A s T A v RS W
sfo] WaH AolAuk B7b2el Hulet F7ko] Bashrhe
BAHol itk RS 913 AFgA Mol Az, wE
¥, Wst 5 RO

e

o

| glem A2y el
FHjR o] AR FEAE
=l

> kIH‘
lo
=
e
55
J "

3 -
ARt A 2ju]-go] Wol =tk ©

O

EE
£
N
02i
I:op
A=)
2
T 9
ok
%
©
i
30 1 oz O

/\PEZG—}— AsiA= d7 1

Sk
- ]

% Hsit, @715 aye ui%z@uﬂw )4
o]7

o E oft
°
N

tlo
o

MEOIHA +SSHiX| AR 718 MzH|

HAA s 7ol A Bl E 5= HATETuAl = 2
(50—60%)°] =i 7= To] =2 FEo] FUR|
W Zof 7}=o| A §33t aflatoxin®| ochratoxin®}
2 Fo] E47 HA AAEE R (Kabak 5, 2006; Ka—
bak &, 2009) #%o] =4 A4S AT # Ue A=
= WarR 7R AR ARgsfjof askEe] ehE A
AR S PN 5 ATHA 5, 2010), E7F Algoly
A g s R)o= YR 29 o] g8-Elo] ¢17]
wholl 4f2 Fepol ek wdo] glon] AT
Ao] o Hfd BES ARALCZ o f A AT

of @ % gleck AEAE wAle] sheba i wato]

ok

g A7H(Kim 5, 2007b)ol &JshH Adfa S A
Hj F 2 et A T A A A oA Bl&o] S5k
oo MRS Fol HAL lignocellulose Eaf%5-2 1o

A ol & 7hstt FYEEES Al uf
of MATETuR ] A TS A o= =4 v
Wb Kim 5(2007¢)& Afa el 2 fAHEY 4
% cellulase®t xylanase &/40] %2 FAES AHAR
AHE-SHH a7 Qlokal HAskglo

= EHWAl A 9 A A 5] HH o= ohefet v
AEd AFAZ AREsEaL Sl dA &5 ’\Pi H7H8 A
wA 2 AMLE vE FollA Bacillus sp.-> HAHY Al
o2 mAgEe] vkl ASEEr m=al XS A5t
E}ookfﬁ S xol = B2 4= 7] "ol (Schallmey
T, 2004) WAL uA] HEANE A2 oA 8
= LH At F7d e ARt ndER A7E 53,
Bacillus sp.-& surfactin(Regine 5, 1985; Regine 5,

=
=

orl

1994), fengycin(Vanittanakam %, 1986), iturin(Regine
5, 1985; Regine 5, 1994), mycosubtilin(Duitman 5,
1999) St 728 GHEZLS AT 4 Q)L Mmul o}
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Table 2. Effect of dietary supplementation of total mixed ration (TMR) including 30% fermented spent mushroom substrates (30%

F-SMS) on carcass grade of Hanwoo steers

Meat quality(%)

Meat quantity(%)

Diet
e »* 1 ( A B c

Control 68.7 18.8 125 25.0 62.5 125

TMR including 30% F-SMS 62.5 37.5 0 31.3 37.5 31.2

H A% AW H=E S7H17]= hemicellulose S #3l3HS
22 43p7] AW ot 9 AlRas AR e A
o7 dHA QlthRajarani®t Varma, 1990; Campbelld}
Bedford, 1992; Castafion =, 1997; Krause %, 1998).
CMCase®} xylanaseE 7FEAIR H7lstd A EA|EY
TR iR ES ARl &= cellulose?} xylans
FAlOl 2l 4 Sl 5ol oA 7Y A 5
o, AlRag 3], SH A T4, AU Lactobacillus sp.
SAF Z7F 59 37 9 tH(Omogbenigun 5, 2004;
Kiarie &, 2007). Kim 5(2007d)- #Al5=g5uf 2] o] -
Aok v E 5 Aaa Balse] S ndES 25t
of MAlpoul 2] HaALEE B A= AHE-SFYIAL Galat
Cho(201)&= ¥Rl A] o] SH3sl= v|E F cel-
lulase, mannanase, xylanase &4o| ¢35 n|YES &
2] sto] WAl 2] A AR -§ A A 2 ARESFGLS

Al 5(2011)2 A FEF el 2] of]| -8tz ndE F FutE
2Rl surfactin 450 8 v|¥=S 2E2lsto] HAls

Shpulx) MAARE AFAR ALt

MZOIHA 28t X|2| Zoizat

BERE RS ALR il wheh AFRAIH, WA RARE A
2815 0] AAlaEo] FekA 7] ujEo] vk o] A Ala
5o nhggo] Aspelo] ArjHQl dee u] Wyt of
et zAlmel B2, FatHel S48 ehs 227} A

(o] &, 2004). o] 5(2008)> MAZAL H7F F7F $47]
k- AP Fol A= el ek A-tollAl 15%2t 30%
o] AT 2 & A7 - S iR Fol e
HEEAIZE AT, AR 537 golate] vl tha W
2 AN E B0t Aol & EAVE 2 FE= ofy
| @88 F37} Folate] v|ste] WAL x] 5 H7Igh
She- A wiTAE S g, veas 9 Aa
o] =/ vetgtial Baskqlct, B35k danyS AA 7]
AL NASE HolHA (Flammuliua velutipes) 5-2F3-4)
A& ZAFRAU]] By G tfAste] Fojgh Ffol= 3
A ool vls) AME-9] F SAHF U Bt dFSATF
o= & o]z} 1o (Jugdder 5, 2009) HA4E3H|
Aot AR, g, 39S B3 3 AAFAIE HESte] 14
B LEAR] FUAEE £ silageE FoI F9ol=
A Fol+tet vjaste] vhsgo] & EA7F 7] wii
ofl(e] &, 2010) MGl A] = HA A ZALRAL R
o] 8= 4= 9t} Gal 5(2011)2 AEo|MA 4=E5ul=] vt
AR A7F Fol7t e AAS-Y] A mAlsEell vl
£ ol Tk Aol A fEolHAl ekl A] aAES
30%(30%2] F—SMS) 7}t vighAts Fof ek Al At
=2 Fofte] A ATk 2 2ozt fAAT £4
SaONAE 30%2] F-SMSE A7k uigA AR gof+t9] 15
a o Ed&100%)0] AlHeiEhAtE FolH(87.5%)E Tt
EA el o Aol =gk x| 7F wha e of AAdE

Fig 1. Contaminated mushroom substrates with fungus during the mushroom cultivation process
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HraFof ofslf 7|37} AFssh7] witoll Al AR Al
HHRRALR H071(10.18 k) 2Tt 30%2] F-SMSE 37t
HiRhARR HolTt(15.35 kg)ollAl A vEbutthar ®askgl
th(p<0.05), T3t 7|33} AAFAo] 7|AE AfgolwAl 4=
Skl RANR S F7FRE AR 9 ol ke AAlS-
o] 4 o= AR Foliot aabdo]gl o m(Table
2) SFsHolAE AFEE 2 AolE vehlA] gates
2 AH O Al 2t u A= gk AA -2 ARAIRR o]§
= Qlrkar ®arskgic,

ME0IHA =SS HiX|2] AlRSHE 28t MU
HASS TR S AlRAlYo R o]8aly] A= wAl
HR] g2 0] ot U3}, o] b B A A S A A" A
AlE AEA 2 ] Aol B asiot, MA Hi A= HAEE
A, A7 Soll whet wiA] Pz et HHE“ﬂgOﬂ
2ol 7t il WAL= ZFA M} ol whEh wijA] A=t wij gt
H|&o] Depx]7] izo HAleetul 2] o] Ak 71 E 3
7¥et=tl L agt Aot 7hasield el v o=
th= AR o] e, whebs] WAl A & Ale At o=
o] 837] Pl MAESHE (L3t w2/ uf ]
A= 0| ARl o] Fasitt,

AR o] AR STl A B S 5 2 A v
A(Fig, 1ok 2 BHA| b WA T Sk A
T A A AR Qe T HARS F 2.9 )
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cellulase®} xylanase 24 0] =2 UAES 7HSAEE H
& ARA olgalol B =
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ojAl A TEAIRE TEOR
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o getett Aol Hoparel £eA oh et Lo
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AL, v, 37, b, 2007, WAlel A A E %

A A AR HA Y ARG A, SRS

U Aok BUE Y, AEEEANUNeelA 49 :
67-78.

b

FHSARER, A oAt 2012, 2011 582
EAAMEA, pp. 5457,
TG 1996, AL - AREEE o] 83 AALR R - SA
2 e g 7erid, FEAA. W A71& AN
SRARIEL LA pp. 4-36.

TR, ALGF, o3, A, 1997, Fhe-8-9] AT}

A eke] Al iRt At 1. FAkE silage &7} B¢

S0 AR 2 FrlE 2400 vA= G Ak
Skl =577 227-234,

FRF, ALPF, oA 1998a, Abpaf - jeF 9 AR &
o B4 silage #9171 29 S48, A5 U =AE
Aol mA|= . SH=EARES|A]. 40 © 235-244,
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4E01

o

513]7]. 40 : 235—244.

s E, Set, 1997, BREAPO A FhoFx] FAbRo]
7|0 that AFE IR B}, shEabR doksts] 4], 91 1 59—
64.

WSS, ARG, 1718 1994, Ajgpahe wEE SAEs

i



Feeding Value of Spent Mushroom (Pleurotus eryngil) Substrate 241
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