ﬂ. E H1 AA.I gl. Q-I II Journal of Mushrooms

CEBI LA SSSuX| SEALE F047}
Ao o)X= B

USH - 20i - sl - UBE - B - WEA - e

e e L
Gt Y E )
A =)

"o o

SRS FHUNEIGGY WA

l]
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ABSTRACT: This study was conducted to evaluate the feeding value of the spent mushroom (Hypsizygus marmoreus) substrates
(SMS) in laying hens (Hy-Line Brown). The fresh spent mushroom (Hypsizygus marmoreus) substrates collected from the
Namkyung farm were fermented with Bacillus subtilis E)3 for 2 weeks. A total of twenty-four laying hens were fed corn-soy based
experimental diets containing 0% (T0), 5% (T1), 10% (T2) and 15%(T3) fermented SMS for 12 weeks. There were no significant
differences among the treatments in egg production, egg weight, egg mass, feed conversion and viability during the experimental
period. Feed intake was significantly lowered in TO (118.3 g) than T1 (121.9 g), T2 (120.3 g and T3 (122.4 g). There were no
significant differences among the treatments eggshell breaking strength, thickness and haugh unit, whereas the yolk color of T1,
T2 and T3 were significantly heavy than TO. The palatability of boiled meat was significantly better in the T3 laying hens than in
the TO laying hens. In conclusion, fermented SMS can be used as resource of feed in laying hen feed at 5.0-15% level without
effect on performance and egg qualify.
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Uom FE A AFEEA ofF, A, wid, F4f, ¥, 7

2 59 SAAES AR AME el sk At
ﬁﬁ@ﬂl 2ATH(Lanza et al, 2004; Lee et al, 2007; Kang
et al, 2010; Bong et al, 2011; Park and Kim, 2012;
Kim, 2013).

SRS {718 Fel 7] wiidl AlEAE S
A FE7HA7E =2 FEARlH Sl e dAF 630
1”94 i"“j*%ol HiEE St} AL
751:]- E oA Hj&H L 9lom o=
g akzo] Witk A9
E7ﬁf} 01%’9&1 ‘_z"kol‘ﬂ A2 wEEH e AT
A= olitt @S Zo= o/d=Eth(Uzun, 2004). H4
TR o] FUE= %J 38, w7y, 9%, a4y
USO8 tifito] AARUEEN o 7ed Zo R 7]
¥ H(Kwak et al, 2008: Moon et al, 2012).

ERE AL A7) dEE AF AdkE
lom Azl AR tEel FHE ol
Slo WG] A o] Fsa WAl
Seuetel o] AlEARle] RE-S Sle] oEat
A= A AT o] AlEstE GAlETRe] A
aze] A e 4 A A AhE e =
Ejbeh sl e o By 2o weay 2
o] gEol omR FATAE ARANO o] g}
7 PaNE WRal BAS BalE 4 2le hEEdol
Hasolo} gk, ST e el 22
HERole 224, oka, AEoH Uy
ARRA 7RIS IE F e WHeEE cellulase,
xylanase, lignase 52 E4E #H|ehe AHAE 83t
A EsH2] "ol 7P FeHe Zlo g A@z}&]q(KIm et al,
2008b; Kim ef al, 2012). Lee et al (2014)2 Aol HA
g AR O] HTE el wE AR 29 AsEdE
R39S Feng et al(1996)2 in vitro’dollA G4 7
A7t dasd B9 NDFY] Hall7t e e
233 Sukumaran et al(2005)2 AdA Fo7t T
o] &steS FIANE F USS AT HAdE A
7F AEe askES Eoli, 2o S, I, ¢
A Te F2 fdel adrt 9}313% (Yousefi and
Karkoodi, 2007) 2¥&A12] 2N E. coli, Salmonella <)
FHEEE B FAg A8 HAAAE A=Fdt] 4
gAle] B Sst Al7le 92 Fdrh(Conway &
Kjelleberg, 1989; Fuller, 1989; Baba et al/, 1991; Dunham
et al, 1993; Haddadin e al, 1996). AF&HA| Alg H71-&
AFAZE Saccharomyces cerevisiae, Lactobacillus
acidophilus, Bacillus subtilis 5°] Z°] AM-E3L Stk
(Mawadza et al, 2000; Heck et al, 2002; Lopez-
Contreras et al, 2004; Kim et al, 2005; Kim et al,
2008a). I FAME B. subtilis7} WiFe] Holdat HE
dol wom JA, AF, Foll tigh kA o] Eol Als A

OIH ru[o
r-lm
ol
Of

¢

HHEHI

Table 1. The condition of experimental laying hens and feeding
system

b Control Treatments
Items
TO T1 T2 T3
Age (week) 12 12 12 12
No. of replication 3 3 3 3
Fermented SMS (%) 0 5 10 15
Water Free Free Free Free

l)TO, Commercial feed without SMS; T1, Commercial feed with 5%
SMS; T2, Commercial feed with 10% SMS; T3, Commercial feed
with 15% SMS.

7H8 ATAIR 7P Bol AREE AL 3ITH(Kim ef al, 1997;
Jang et al, 1999). §3] YAAIE B. subtilise H7Ve
AT " Y assT ]*q-o% Folal Ao wiAd
FS UAA GEYo MRS Fole At At
R E A tH(Santoso et al, 1999).

2 AFe B ARR AISE flal A Als
Ao 22X =E YA STl R] o] o]& TFsAd
AR 7HXE AESH ] flste] AT

M=z 3 S8

TAES U Al =
125% Hy-line brown ZH87] 2475 FAlste] 159
Qb AbECl thet 28717 - 145 Bt AFFAEE A 10}
Atk TAFES ATAE F97d tE2T(T0)E 5(Th),
10(T2), 15%(T3)2] MAFEFa)=] waskeo] H7ke Al
AR FTRl AR o] ﬂﬂ%ﬂﬂi 71zt 6574 9
o] wix|slon X HE 354 3HHE-S T01 AR
TH(Table 1). FAAIE S A2 AlH oW £ 2AHsF5
NE ol&3l AHEA 28T & UL o}sau}. HEL
e 27 4AFE] 25 TAZEA] 17A17F FE BT

=0

ZAAIE M= @ QU ME B2A

LHUHF H{’}i Stz EAFES g & 24417
o] AlAM 3 wAlFESBiR]o 1%2] Bacillus subtilis

EJ3 HHOW S AT T UE vy 2ol 1449 Bet
e wgate] Azt FAREE E2TEA AR
AFE(T0)E A&t om AIEFEA 5, 10, 15%°] 4
)R] LgAHEo] H7HE AWALEE ARSSIGITE. FA
AtRE Ax7]d Axd & 24T ts AOAC(1995)‘?3

of Fate] i, 2, 2, A, 3% 5o o

w2 B s,

LHEA(e] Al MRS, Al 2T E H MEE TAL
AYEAAF HF(feed intake, g/day/bird)S v F AlEH
o] F} AFEZ O] Afo| & AlLtste] 8l om ALEA
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Fig. 1. The chemical composition of experimental diet and commercial feed

HAFE ARFTE U] 1579 AEAFATOE FAIEA
T}, AFE Q78 (feed conversion, feed/egg)S 3 ALEA
FHHFo 7 2t&aF(egg mass, g/hbird)S Wro] ARSI
2Feh&-(egg production rate, %/day/birdy AFYAIE 717}
S A R ATS AeEE Yol T ARk
3k ARSre] M2 FASHAIT

-

P EEEN
Aol Fe PN 717 B wd ST A
O, WA, U8, W2 52 23s) 2k

I )
W5 (egg weight, g)= AFFAIE 717 1F R ARk
FAIE St el dteS 3z Xl
ZE d7te] AR vepAATh ¢4 Roche egg yolk
color fan(yolk color fan, Roche Co, switzerland)3} T
gk ME2A FAISFAAL H2E 7= Dial pipe guage(l-
63-11, Ozaki MFG. Co., Ltd., Japan)S °|-&3}o] ¢z} =
Aol FAE 33 S5t Htd Zlolvh. AlY WR-E
Aol QYo S (Meat spot)3}t HH(Blood spot)S
goldle] AL (EAF/ZAREX100)E FAIBIA T

Ao JjamMz =X

S Yo} 7122 B ES Lee er al(2012)2] Wil w2k
AR E T 7 A rE R e g 4lAE e dES 1.8 L
HER 70 g% FAT o= 7k EF71(GV-1008S,
Gastec, Japan)E ©]-83}4] 0, 3, 6, 9, 12 7+HHo 2 7}
2 BAFS ZAs5

SHE
TAIEE] SAFS AYE A AFoE vlasigle

o Als AFHEE Ao WAoo E stk Ad
Aol Hazk 2 HFOX= SAS(Statistical analysis
system, USA) programs AR-sted F3t1al T 78™H
(Tukey-test) 22 5% FollA o4 A4S AAsHiT.

it % 0F#

TAAES] IS B3 A= Fig. 19 2T,
g kEe] A
& YeEflil e ADF

Akl & zpol7h gl NDFS} 7hashd
(TDN, Total digestible nutrients):= HA1=2F5uj=] gt
BAHES] HUTEe] SIS S aste S ER
ATH. =T A (True protein)¥ Z3]4& (Crude ash)> *]
g7kl 2 Zpol= QIR Ttz ]l A 2ol A
R A UESLTE. NDF9} 8l r| A f 2 0 e 219}
5% WAlFSSHlR] dgLkE AT e & Afol7t
NAA T A G A DEAHEC] Hrto] S7FEr
& 72t

HATESHIX] WSME F0{7} A2 AlEMFE,
A28 A AR 0jXs He

HAFE )] DaALE Foirt AEA| o] AR FHH,
AR QTS A k8-S Table 20 YERASQITE. 12
F Bo W AEHSS ol HE] 5% HATEEm)
A wELHE H7RA ST WAl A
A7Vrol S7VETE HAsiinh. AREA HEE vl
5% WA EIR] dasks HrrolAe & 2ol B
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Table 2. Effect of experimental diet on weight, egg production, egg weight, feed intake, feed conversion and livability of laying hens

Treatment” Feed intake Feed conversion Egg production Egg weight Egg mass
(g/d/bird) (Feed/egg) (%) (2 (g/d)

TO 120.2£2.29 2.29£0.02 0.91£0.020 63.0£0.49 52.1+1.29

T1 122.8+3.15 2.28+0.12 0.93+0.018 63.0+£0.83 53.6+2.23

T2 126.3£3.29 2.44+0.84 0.89£0.022 63.0£0.76 51.8+1.97

T3 127.0+4.97 2.52+0.09 0.85+0.012 63.0£0.35 50.2+1.45

l)TO, Commercial feed without SMS; T1, Commercial feed with 5% SMS; T2, Commercial feed with 10% SMS; T3, Commercial feed with

15% SMS.

Table 3. Effect of experimental diet on egg qualities of laying hens

Treatment” Shell weight Shell tickness Yolk color Meat spot Blood spot
® (um) (R.CF) (%) (%)

TO 5.6%0.10 362.9+4.13 8.4%0.09 3.2£2.35 52%2.35

T1 5.9+0.09 361.3£3.49 9.0+0.09 3.41+3.06 4.9+2.06

T2 4.7%0.18 348.9+4.32 7.7£0.09 3.6£1.92 43+2.63

T3 4.010.21 340.5£3.70 7.5+0.09 3.3+2.33 4.7%2.75

"T0, Commercial feed without SMS; T1, Commercial feed with 5% SMS; T2, Commercial feed with 10% SMS; T3, Commercial feed with

15% SMS.

o|7] UUAIRF AT BaLHE Aol St
S5 o ST AR S S TR 5% B
R F7Rrel A viszEA YEREe ™ 10% WS
Fulz] H7HEEE WA A] Hrbe] S7kE
F5 =A Jehth. At gL g2 TEROE 5%
WA R] 7oA =4 el ol A4S
el MAFETER] AgAES A ALRo
5% A7 A9 AABAAT, AlELTE, AR, Aes
59 MRS B 5 U Fo=Z ATHET. Na et al
(2005)2] B30 o]3hd AlgHA|of] sjolu|Al ujA] FAHES
AFE W 5%2F 10% A7HAZ A3 Abehg, b, AFEEF
9 AIE QTS BT 29t 2lolE HolX] (YTl o)
Ao Lee et al(2012)2] A7 Z SAo oA =]
WA FARE 5%7HA Artste S|, AlRAEFHE 2
AtESE o] It & Na e al (2003)2 Aket
Al Bacillus subtilis7} X3 E3AAASE A7MAZ] 2
I AEAHTFG AAEL g dFS T4 Ferha B
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2keA 9] F o] zpolo) W R o= Azt
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B2 dErkeS 7k Aol s G o] izl
Hlal @A Yepsth. o]#fgk A3= Na er al(2005)2] A
Aol solmAl wix] FAHE-S 5% H7IEF Ad ekl
2 ozt 27t iAoy 10% H7A s b3 o]
ol 3] oA o ® Yolxitke Hie sUst 4
FF o} Lee et al(2014) 5] AFolHAl Ta A
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Table 4. Effect of experimental diet on fecal ammonia gas in manure of laying hens (ppm)

Days
Treatment” th
0 3 6 9 12
TO 3.2+0.25 23.716.85 6.9+2.34 2.3+2.33 29+3.12
T1 3.0+0.34 21.8+5.43 5.3+1.98 1.9+4.37 2.0+2.74
T2 3.5+0.28 20.9+6.27 49+2.20 2.0+1.07 1.9+1.57
T3 3.3+0.13 21.5+5.72 45+3.03 1.9+3.93 2.0+2.88

"T0, Commercial feed without SMS; T1, Commercial feed with 5% SMS; T2, Commercial feed with 10% SMS; T3, Commercial feed with

15% SMS.

2ol WX QIS Table 49 JEPHSITE 2F A=
vl A E 24A17F o o] AlAs widES A% 0, 3, 6,
9, 124 HH o2 7125 AT 2} vt
BE ATl gEYo}l 7k who] tixTET; W
FXZ VeI Lin and Visek(1991) 71=o] 3lo]
A YR 2 @4 QAR A o) gryolE
WAL e dRYoks 7He] A4S Asgitia B
338932 Homidan et al(2003)S AAbl|A] A& =
PEUok= Aol FEe = 7P 2 8]lol#tal &
ATk olelgh ekRUole] ogh Hjal= Abs W Wl heF
< =7 (Hobbes er al, 1996) 22317]1¢ o] pHE %4
st PAE & s 4= 4 UtH(Heugtenand
and Kempen, 1999). Park er al(2010)S WAL A
FEE] frelletH folte] S4S 2EFOEN pHIL
ZAETYL B0 Kim et al(2001)2] HAlo|A =
S| AL EHEAE H7H A dEYot 7k s
T7F o)A o g 7+ e Chiang and Hsieh(1995)
T Ao EAHAE FeS A W gEYot
SE7F AT BAsiith kA 2 A Aol
M WAFEENA] AR HUbo] FU1ERE O
Yol 7k wlgFo] hashs S Jepiien ol
g A= WA Ao ES e =EHYE
A WA EFulR Y] Ba s {8 H7Iet Bacillus
subtilis EJ032] B3t ylol] ot Zlo g FgH},

LEIRPFEAlL 8] HEALS Foi7t Ak of
n2= FEFS 2AE] fste] mFsitellA FAT =
ElR Al 3w XS Bacillus subtilis EJ3 8%
I E3tete] 23 Bt HEAZ] RS FAAER ARES)
Atk AHEEQ] 125%H € Hy-line brown ZAA] 2454+=
ANFALE Fol 79 IZF(T0)2 5(T1), 10(T2), 15%(T3)
o] MAIFEulR] wEikEo] H7FE A BALE Fof <l
AFATE o] 125 5 FAXEE Fosislnr. 125
FoF Ho AEEe iR His) 5% #ASEEE)A]
Latks J7HA Srtsiioht WAl EalA] Hot

o] S7HESFE it ARAFHAES daTet 5%
AFEEHA] HEAE H7FroAE 2 xpolE HolR|
SHAIRE MAIFE A wraske Jrbge] SFEaS
7+ S7HIATH Al SRS R 5% MAFES
Wz 7oA BlSE GEREO 10% WASSHEm)
A A7HREE wslegA] Hrhge] SUHERE =
Al vhebsteh, At ARt 5% WAl
S5 F7ErolA =7 Uit & 1270] AFEATE
712k E)t W, e A A B 5% v
ArggulA TakES H7HE ATelMe daTet
2 Zpol7F YA HAFEEFuiA] waAEe] 7o)
S/HETE Aadke AEFE Hehlsioh AR Wi F
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)
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