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Effect of spent oil palm bunch substrate from straw mushroom
(Volvariella volvacea) cultivation supplementation in broiler chicken
diets on productive performance, apparent nutrient digestibility,
intestinal morphology, carcass characteristic and meat quality
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ABSTRACT: Agriculture by-products are widely used as feedstuff for livestock in the developing countries due to
their availability and affordable price. This experiment was carried out to investigate the effects of spent oil palm bunch
substrate from straw mushroom (Volvariella volvacea) cultivation (SPAMC) supplementation in broiler chicken diets on
productive performance, apparent digestibility, intestinal histomorphology, carcass characteristic and meat quality,
one hundred and ninety-two (96 male and 96 female) day-old Ross 308 chicken were used. In this, the chicks were
raised under ambient temperature and assigned to complete randomized design (CRD) with four dietary treatments
and three replications per treatment. Dietary treatment were, corn-soy basal diet supplemented with 0 (control), 10,
30 and 50 g/kg SPAMC. Experiment diets and drinking water were offered ad libitum to the bird. The results showed
that the inclusion of the SPAMC decrease apparent digestibility of dry matter (86.50 VS 81.14, 80.09 and 76.91
%) (P<0.05) and increase apparent digestibility of crude fiber (48.73 VS 53.92, 53.24 and 60.46 %) (P<0.05)
but no effected to apparent crude protein, gross energy and ether extract digestibility (P>0.05). Dietary SPAMC
supplementation had no effect on villous height, cryptal depth and villous height to crypt depth ratio in duodenum,
jejunum, and ileum of broiler (P>0.05). The average body weight gain values differ significantly among levels of
SPAMC (P < 0.05) (2,385.44 VS 2,447.49,2.377.12 and 2,201.99 g/bird). In addition, bird from different treatment
showed significant different on average daily feed intake (P<0.05) (125.22 VS 125.70, 122.50 and 115.49 g/bird/day)
(P<0.05). However, experiment diet did not affect other productive performance, carcass percentage, cutting percentage
and physical meat quality (P>0.05). In conclusion, the results of the present study showed that supplemented 10 g/kg
of spent oil palm bunch substrate from straw mushroom (Volvariella volvacea) cultivation (SPAMC) can be used and
has the potential as feedstuft contained cellulolytic enzyme and enhanced average daily gain of broilers.

Keywords: broilers, oil palm bunch, mushroom, prebiotics, cellulolytic enzyme, performance, digestibility and carcass

UNU

T LR PO L TSP TITRU Y- fIRIE Pt Y
dsz@ninannisndn Taanisfindfaous
@"3(Antibiotic growth promoters: AGPs) luaus
1ﬁLﬂ‘ﬂlﬁl'ﬂLﬁ?'\‘iﬂ’]im?‘mwﬁuim“ﬂ@\ﬂmﬁ@ (Barton,
2000) vnusnauwLtlyun snsmndndluilelriuas
nanAnet (Boerlin and Reid-Smith, 2008) Tidana
m’@mqu”l.u'ﬂa'amﬁmm:maﬁy@mmméﬁim (Van
den Bogaard and Stobberingh, 2000; Snel et al.,
2002) nianastl 2008 annngletlddulaung
anEAnnIdRARA AN d RN A AlAe
IansufTausynatinaniuanizeniuin (Kieter
and Marvin, 2009) 1N311N17919138MSAIABIN D
mmamﬁmﬁlﬁﬂl,éqrmm?ﬁyLﬁuimmﬂﬁiimwﬁum
Jandaende 11w neadwnse ldslulefnd

wrlulefnd Fululednd wazlwlulednd usu
(Daneshmand et al., 2011) Mﬂmi‘ﬁuﬁmﬂmum
manzFuanaestlszmalnefinsgnindasingy
waziinnanesiiaiuiAssgia windunulym
TuuiiReiiiasmzadmAsiaannnsnne
Ugnuaziiszanuaunin Fadunemsnsaeing
uilatfgyunTaanistndsmeanslidunnssgnsd
iglead mmﬁaﬁ wnzinnna(Volvariella volvacea)
Fazaeli and Masoodi (2006) $12N11491 LAMNZANE
Uhdumaeisannazuaun sz finnng (spent
oil palm bunch substrate from straw mushroom
(Volvariella volvacea) cultivation: SPAMC)
arfdiguanididudagainananluaagladn
(Linocellulosic material) Anvadialsznendaeida
qauvsd WAy Extra cellular enzymes (Ball and
Jackson, 1995) a1N91e1ULad Ko et al. (2005)



KHON KAEN AGR. J. 43 (2) : 215-228 (2015).

wuianssnzesenladezluiaa agiaa uay
lauauiud fadanugautlsznavlaniwasidsidsin
Wl SPAMC dae Baianeduayulngfis
A9l A uet19nd 19199 LI BTUR UL aannng
AnEAtnunInuIiatsznausae Soluble fiber
A8 Non starch glycan Uszanne 442-901 n¥u/
Alanfu waznquawlugtuuvdu b lafu way
nuanlawNuLu WA (Synytsya et al., 2009)
vifanuusanesine i lulmsian tlsunaiden
Waanesd wAalTad WAn Lardanew Wudu
(Burton et al., 1993) dudndndunslulanng
Hpuandalunisaed 1uqdunsdaing 197
(Antimicrobial) (Wang et al., 1998; Geo et al.,
2004: Giannenas et al., 2010) Aaf1Wlq5%
(Antiviral) FoansefunisafaniAuiy uas
ANANNLATEA (Geo et al., 2003) TaaaniFui
ARLAARATRA (Bobek and Galbavy, 1999) 9UND
1% a [% X Yo oo
nazfuFunaunisiule wanannidadaelidndi
naasnyALTRRRNNNTY (41199, 2547) fow
AUANTRLAUTBLABNZa 18 T NIMRaAIAIN
< dl 1 v v L o
nazUuNsziav e InaaNndn sl AL ERYE
X a a o 1 Aj
AR wAnlun TN meaedldluansinilawas
v A o X v X oy
nsdszgne ldiveWaunsiaesln e i
Use@NBNIN FUNUAT WATNIAANNANAS 591D
Wannaslddsslemildaealnausluaunsiine
nanbndlanaziialnlaandesaly
Y X, « 5 .
N1INARBIATINARINTANENaNTT I T
IR0 AMN AR NINARNIAINNTELINAT
wnziannaluenunslniile AeaNssausnITNAR
nasteelAlsngreslnauzdngiuinanaes
anl&ian dnwuzmnuazaunIwile sudunng
AdeNduasNAnan1nsananisldninansea

(3 '
A A

wuninalnandsslamisalal

217

A8N19ANE

NNFINUHUNITNARBY BIUT UREAAINARDY

ManAaeASs A A e fumAsT9an
NITUIUNITINIZLTAANIGANNIFUINIZLTRANAS
(SPAMC) Tufuiignnelann FningawgFandl
‘Emm’j@mmm\ﬁmmﬁ'”lﬁmﬂmﬁLmﬁzﬁmqﬁm
UfiAnsssuandlu Table 1

ILHUNITNARBIU UL NaNY TR (Com-
pletely Randomized Design: CRD) ﬁﬁwm 4931
LS VAU 3 91 39NN 12 MienAaes
ﬁ”\i‘ﬁ

VANLUFT 1 8719113A9UAN (Control)

YINWUGT 2 21w13AIUAL + SPAMC 10
nfu/Alansu

VEANLUAR 3 81919ALAN + SPAMC 30
nfu/nlansu

YINWUGT 4 91w1sAIUAL + SPAMC 50
nfu/Alansu

@Juiﬁﬁmwﬁuﬁmiﬁﬂ Ross 308° 81 1 91
AU 192 69 (FaF 96 Fi waz Fialle 96 6a) 1
gwhempans lnsusiazmisemeaesilliie 16 6
wiienaaed Iaeindatupauaulsansnd fuly
19 naanananiay waztaaaamaannlasinludu
710 uazFIATUIAARAALETIALILAZTIANALTS
AT 7 sandaindadudululs lusudi 14 999019
nAgesAuAFL aldamnsliitesauandly Ta-
ble 2 Tneldazezinaniaenlriitaiaun 35 f uils
aandlu 2 199 A Gaaszazusn (1-21 S1) Alusfu
e (crude protein) 22 ilafidus waznasauld
szTallsl (Metabolizable energy) 3,200 fila
LAaeaAlaNTN LavdaeszaTaad (22-42 §u) #
Tdsuneny 19 Wefdus waznwaasnu Uselamila
3,200 Alaueaey/AlaNsy MuRLLZIeY NRC
(1994)



218

WNUNEAT 43 (2) : 215-228 (2558).

Table 1 Nutrient composition of spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)

Nutrient content (%) Qil palm bunch residue SPAMC'
Moisture 3.60 3.5
Crude protein 4.04 8.91
Ether extract 1.18 0.23
Crude fiber 42.49 13.47
Ash 4.96 65.01
Calcium 0.83 1.17
Phosphorus 0.08 0.23
Gross energy (kcal/kg) 3,964.13 2,919.33

' Spent oil palm bunch waste from straw mushroom cultivation

Table 2 Ingredients and chemical composition of experimental diets

Starter diet 0-21 day

Heavy starter diet 22-35 day

Ingredients (kg)

Level of SPAMC supplementation in diet

Level of SPAMC supplementation in diet

0 g/kg 10 g/kg 30 g/kg 50 g/kg 0g/kg 10g/kg 30 gkg 50 g/kg
Corn 524.68 514.68 494.68  474.68 49112 48112  461.12 44112
Soybean meal 44% 366.30 366.30 366.30  366.30 307.50 307.50 307.50 307.50
SPAMC 0.00 10.00 30.00 50.00 0.00 10.00 30.00 50.00
Cassava meal 30.00 30.00 30.00 30.00 70.10 70.10 70.10 70.10
Wheat bran meal 6.00 6.00 6.00 6.00 67.70 67.70 67.70 67.70
Rice bran oil 30.00 30.00 30.00 30.00 36.60 36.60 36.60 36.60
CaCo3 (Fine) 12.70 12.70 12.70 12.70 7.90 7.90 7.90 7.90
MCP (P21) 15.50 15.50 15.50 15.50 6.40 6.40 6.40 6.40
NaCl 2.00 2.00 2.00 2.00 1.60 1.60 1.60 1.60
NaHCO, 2.00 2.00 2.00 2.00 3.00 3.00 3.00 3.00
Choline-choride 0.40 0.40 0.40 0.40 0.60 0.60 0.60 0.60
DL-methionine 4.10 4.10 4.10 4.10 3.80 3.80 3.80 3.80
L-lysine 2.80 2.80 2.80 2.80 1.80 1.80 1.80 1.80
L-Threonine 1.30 1.30 1.30 1.30 1.00 1.00 1.00 1.00
Premix’ 1.60 1.60 1.60 1.60 1.80 1.80 1.80 1.80
Maxiban® 0.62 0.62 0.62 0.62 0.00 0.00 0.00 0.00
Total (kg) 1,000.00  1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
Analysis nutrient content (%)
Dry matter 89.91 89.26 89.46 89.69 90.95 91.13 91.04 91.32
Crude protein 22.18 22.22 22.61 22.54 19.15 19.09 19.40 19.12
Ether extract 5.01 4.89 4.90 4.92 4.72 5.1 5.02 4.67
Crude fiber 2.96 3.25 3.76 4.08 3.23 3.30 3.55 3.53
Ash 6.80 6.63 6.81 6.98 5.97 6.18 6.52 7.09
Calcium 5.01 4.81 4.96 5.06 3.85 3.97 3.50 3.75
Phosphorus 0.27 0.20 0.24 0.22 0.20 0.23 0.22 0.21
GE*(kcal/kg) 3,884.97  3,732.63 3,799.47 3,743.53 3,856.10 3,871.03 3,875.77  3,785.97

' Each one kilogram of vitamin-mineral premix contained 20.02 MIU of retinal palmitate, 9.10 MIU of cholecalciferol,
136.50 g of DL-3-tocophyryl acetate, 5.46 g of phylloquinone, 5.46 g of thiamine, 14.56 g of riboflavin, 27.30 g of
Ca-D-pantothenate, 7.28 g of pyridoxine, 109.20 g of niacin, 3.64 g of folic acid, 29.12 mg of cobalamin, 237.00 mg of
D-biotin, 120 g of manganese, 3.00 g of selenium, 1,000 g of zinc, 160.00 g of copper, 400.00 g of ferrous, 12.50 g of iodine.

*Gross energy
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Table 3 Effect of dietary spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)

supplementation on nutrients digestibility of in broilers

Level of SPAMC supplementation in diets (g/kg)

Apparent nutrient digestibility (%) 0 0 30 =0 SEM
Dry matter 86.50° 81.14° 80.09° 76.91¢ 0.01
Crude fiber 48.73° 53.92%° 53.24% 60.46° 2.39
Ether extract 85.04 85.37 85.30 82.03 0.54
Gross energy 91.02 86.29 87.37 85.15 0.78
Crude protein 83.11 75.37 78.47 7217 1.33

' Pool standard error of mean

&5¢ Mean the significant difference among the same row (P < 0.05)
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extra cellular enzymes (Ball and Jackson, 1995)
Mgl Tapingkea et al. (2008) NA1AILTRILALLAA
\uadunad nansnsanaseladllsvauatiauay
nanlalulsunuNnn aniaenlainan sl
Aanssnveaen lasmanamtinganii Inadinunass
auifhuanawinnuane iz ansnmuazny
Aanssnaesenlastasitialy (Tellez-Tellez et al.,
2013) aIN918911289 Ko et al. (2005) WuRanssd
soaianlad orluias wagias uwazlauauiug I
i lmiisanaiadniwenlodfastiale Kurt
and Buyukalaca (2010) nanq3tilasanndnd
2 . - e d .
nsznziaen Tiannsonanen ol dalyls
petiiasandusednenlainunasine asly
4 - - - e en s
AT sz @nsnanwuaz g o T dmd b
dselomildaninauziiuuinau Inadanniziin
[~ al 1 1 dll d‘ o v
WuanunasresenladfiastalaNnannsniiiun g
s lemllaludnd 4anAR0IALIINL91UITIUNS
wazAL (2557) laAnsnaadndanuaeldainis
WMNNZLAAUNNTN (Pleurotus ostreats) 11anun3se

nseleeldraslntuslunaennaass U113
sadneTanuzian 3 sz fAnmsderldaes
Fanuiia Talsfiusu leleann i WATNAN UGS
naamnsiasuienlmldnisduazngNAILAN
aealisdAtyneaia (P<0.05) Anvalaseadng
nilmadaaadinllsznausag soluble fiber Ad non
starch glycan Hszunmne 442-901 nfu/Alaniu Lag
nzgumlugﬂuuu%'u v TARl waznuaalauuw
W sy 1‘7;5?1ﬂmmmﬁﬁluﬂﬂiLﬂuw?iuiﬂﬁﬂz{
(Synytsya et al., 2009) o luTedndludie
mmmsum@ﬂﬂsmemquﬂnmmumwuﬂﬁmu
Turiantauduensdausing (Lower gut) unld
@'ﬂ'ﬂﬂﬁiﬂ'@ﬂﬁ’mu?jﬂmqu (Apparent fiber
digestibility) ﬁLﬁm%ummmmumm Giannenas
(2011) lavnniaaduiiauaniyeavie
WinNsAN (Agaricus bisporus) fiszdu 0, 10
WAz 20 g/kg luamnslnend wudn anuauaeg
Bifidobacteria. Wa% Lactobacill, axiidnuniiaiy
LLﬂa‘r:;Tumqmm:ﬁumm‘%‘mﬁmLmﬂmmﬁlﬁuﬁu
aealladAtyneaa (P<0.05) WAz Giannenas
etal. (2010) faldinnsAnEnaE@IuTiaLTaTloy

et al.
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aafiszdi 0, 10 uax 20 nfwmlaniu luewnsld
e wudnduauaes Lactobacilli axisnuamdia
%uuﬂiﬁum\ﬁmm:ﬁumm?uLﬁmmuﬂmm?ﬂﬁ'u
Tugtnafitdrdnynieadn (P<0.05)

HANISLASNLAENZ A8 A NLAa NI
NSEUAUNISINNELIANAS (SPAMC) luanmwissa
AugruInen alddnuasdliiila
MsfnEnHaNNILEEL SPAMC luannsliiien
52U 10, 30 waz 50 niN/Alaniy Wieuiauiy
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27%19 ngNAILANFedIgAneanldidnaealn
e wudinnsy SPAMC ynazavlaifiuasienns
Wispnugeesiadannuantesieenlawedau
uazdndauradiadasiesilisasdlddniean
daupie Alasin 1wqin uarladaniANLANsng
mnﬂ@jﬁhéﬁwmmiﬂ@jquu (P>0.05) FALARS
u Table 4

Table 4 Effect of dietary spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)

supplementation on intestinal histomorphology of in broilers

Intestinal histomorphology Level of SPAMC supplementation in diets (g/kg) SEM
0 30 50

Duodenum

Villous height (um) 1,374.76 1,385.21 1,330.86 1360.60 39.30

Cryptal depth (um) 182.97 179.83 184.27 173.50 7.78

Villous height to crypt 7.53 7.73 7.22 7.82 0.56

depth ratio

Jejunum

Villous height (um) 1,134.55 1,141.65 1,184.59 1169.02 34.56

Cryptal depth (um) 176.43 172.65 169.54 180.76 6.79

Villous height to crypt 6.40 6.63 6.97 6.47 0.48

depth ratio

lleum

Villous height (um) 669.92 678.56 672.97 684.00 26.53

Cryptal depth (um) 120.81 117.90 124.52 126.56 8.94

Villous height to crypt 5.55 5.73 5.45 5.41 0.32

depth ratio

w91 SPAMC azilasAtlsznavaedlanuay
iAseainLnadauiidniilu soluble fiver Aa non
starch glycan LL@ZﬂQLLﬂulugﬂLLUU%u TG
waznaalALuuLul WWAY (Synytsya et al.,
2009) WNLARNLANITE Brnnuaediniiuaad
Uszneulu SPAMC Ailaglutsunman acla
arnnsanszsu NI R84 g WINEN T8
S1AENLE FeAudanARDIRLINEIN TR
Giannenas et al. (2010) A adsusiangatlyes
Vsn LinNszaw (Agaricus bisporus) fiaxéu 0, 10
wae 20 nFwATansu luanmnslriie wudn s
Faundlyesia 3 szduluemnsliiielsifuase

ArdugInenvesa ldianAe AvNgeIesiaga
puanTasnstlaanlaiuesau wazdndousas
Aadasierssd ldEnTeadiude glom
1wqiln way ladenladfinonuuansesiuneais
(P>0.05) u@nmnﬁ Giannenas et al. (2011)
Tainnisiasuiiainuandoyesiaiinnszau
(Agaricus bisporus) fiez 0, 10 Ay 20
niu/Alanin Tuamisliens wudy ﬂ'mﬁumngq
1049304492 LUTHUATIABIZALNITLATHLIA
wandlyesiindued 198 ST dn Ayn s ia
(P<0.05) ‘M’]ﬂLLﬁiﬂ’]i‘Lﬁ?‘ﬁJLﬁﬂLLﬁNﬂmm%\i 3 92A
Tuanuslneasldfinasianinuanaeseitlasila
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wasau wardndiureiadasenilivesanldian
:j/ ! A a o o a s
vdNdau Ae glanin 1wgin waz ladenlld
AYINLANFANNAUNNADRA (P>0.05)

HANTTLAS NLAENZAN 8N NLuAanaan
NFEUAUNITINIZLIANAS (SPAMC) luanmwissa
Anssnuzmsuanaadliiie
ATANEINANNTESHN SPAMC Tuanunshn
\Hafisedii 10, 30 waz 50 nFwATAN Ty wien e
ﬁummsmﬁumu@wifammimu:mm'ﬁmmiriL‘f':fa
wudn ilelg5untnasa SPAMC Tuamned
35611 10 Wax 30 NFATaNFY asTiiviindaTifia
TunasiFunamsiuldsasy Inddsetuldile
NFUAILAN wvialriferta 3 NENN1INAFBIALH
P e Funaun sl Esiadasiady
gerulniifedldsuniaedu sPAMC Tuanmnsln
efissiu 50 ns/Alaniu uanpnsaeielidn ATy
NNADRA (P<0.05) AaLamdli Table 5 @21AN
fmganngiastyiiulea/fo/du dsednsninnisld
21919 (Feed : Gain) FRINTNAENTEN WAZFTT
13ZANTNINNNINGR m@ﬂﬁﬁﬂunnmjumawm@m
lufanuuananeniuae eldad1Aynieais
(P>0.05) A1NN13NAABNTAY Guo et al. (2004) NA17
dnnsidduiafiszdu 1 nfu/AlansN aunsngoe
AANNIAATD Eimeria tenella luvianiaifue1ns
Agadsuanssournsuanaasliiide yanainil
Sping et al. (2001) ﬂdﬂ%dﬂﬂ@ﬁﬁl’f‘mﬁ%’u non
digestible oligosaccharide azignutnadaass
LATHRNUNANTIOULNNTHARLATAAN TN ATIDLA
ANNNINARBITEUNAINLIN 1inllsznandas
soluble fiber Af non starch glycan Uszanns 442-
901 n3w/Alanin LL@:ﬂQLmqugﬂLmuﬁlu \iulAB
war nuanlauNulu Wusw (Synytsya et al.,
2009) Faindnidunilulefing fauaniluns
ﬁi‘ﬂﬁﬁu“gauﬁ‘ﬁﬁjﬁmmﬂ (antimicrobial) (Wang
etal., 1998; Geo et al., 2004; Giannenas et al., 2010)
siasulada (antiviral) ToenszdunisaianiAniy
WAZAAAINLATEA (Geo et al., 2003) aaanLFunn
ABLAARADTDA (Bobek and Galbavy, 1999)
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sofanszguBannumsiuld vadeeFanding
L@?@Lﬁuimﬁlﬁumﬁu (@137, 2547) ARAARDY
iU Daneshmand et al. (2011) lAnAanILETN
Tslulesnd Winunasy dululednd (Uslulednd+
W) luennslrdemediBeudeuiungs
pouAN WU nswdsdulutesnd (Tuslulesnd+
Wines) Tuewnsliidamaguazinifenaun
friwinifiudugendnlnilelasue sy
Tuslulefnduas Inienlésuawnaduinunasy
(P<0.05) wnusliiiefil dsawnsaiuinunem
%ﬂ?mmmiﬁu”l.ﬁ’w’ﬁ'mdmﬂmjm N1TNARDIREINY
AladnAtyneatis (P<0.05) wana Nl ila
FuavnaETNiaunasNiLs @nininnisidenvng
(Feed : Gain) ﬁlﬁndﬂ,ﬂ'Lﬁ@%\amm@jumiwmm
aeeltludAyn19aia (P<0.05) Buwjoom and
Yamauchi (2005) lanaaaaa@suinuiiavanlu
awnsliefiss s 0,2.5,5,7.5 uay 10 ilafidust
wud e Rl g FuamaidsufuiinvenTisydu
10 wefdus asiidTunaunisiuliuazénsinisg
LfﬁtyLﬁuimﬁﬁﬁam@ﬂ'wﬁﬁmﬁﬁﬁt:ymmﬁﬁ
(P<0.05) dnliie il gsuaaduiudiney
an 4 szauazfitfununisiulfuazdnsniaasoy
FulafAnaiu (P>0.05) dauAUsz@naninnnshd
819117 (Feed : Gain) WLq0 e flgsaniesy
AnuianauynszalaidauuanAN iU 9anA
(P>0.05) damAREIALNNTNAARITRY Toghyani
etal. (2012) FnpaeaILTangsuflugnaisanig
ey Avlpdanmluemnslriiefisysu 10 uas 20
nfuAlanfuFaueuiunindiuldslulednd
waznguARLAN WL lugas 0-28 A lriile fla
mim?mLﬁmu’mim%@z@mizﬁuﬁﬁm’]mﬂfﬁm
Fulnuaztlsyaninmnislidenvnafiandnlniied
e maduilslulefnduarliibe nquerauan
(P<0.05) wAluT99 0-42 41 Il Esuntsiesy
Lﬁmmqmﬁmma:ﬁuLL@:VLﬁLﬁ@mjumuQuﬁmm
naasAuianazlss@nsninnisldatmsangn
T idefldfueviniasulsluledndoe 19d]
Had1ATYN9anRm (P<0.05) wANAN Giannenas
et al. (2011) lA@sninLTnToyaevzalianzns
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(Agaricus bisporus) N3<fu 0, 10 waz 20
nfu/Alansu Tuanuwislaane wuqdnlneaenla sy
M@ IAALTNT yaeNIEAY 10 waz 20 niu/
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Alani lwtae 0-56 waz 0-70 1 Hilsz@ndnwnis
ldarusandnlneenlafuaunsnguacuau
(P<0.05)

Table 5 Effect of dietary spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)
supplementation on productive performance of in broilers

Level of SPAMCSEM supplementation in diets (g/kg)

Productive performance SEM
0 10 30 50
Body weight gain: BWG (g/bird)
0-21 day 1,255.83" 1,303.77° 1,310.91° 1,253.76° 17.08
22-35 day 1,129.26° 1,143.72° 1,066.22% 947.52° 24.57
overall 2,385.44° 2,447 49° 2,377.12% 2,201.99° 41.29
Average daily gain: ADG (g/bird/day)
0-21 day 59.80" 62.08 62.42° 59.70° 0.81
22-35 day 80.69 81.69 76.16 67.68 6.12
overall 68.16 69.93 67.92 62.90 4.08
Average daily feed intake: ADFI (g/bird/day)
0-21 day 62.23° 64.51° 64.85° 62.13° 0.83
22-35 day 188.20 186.88 179.14 168.85 4.20
overall 125.22° 125.70° 122.50° 115.49° 2.73
Feed conversion ratio: FCR (feed: gain)
0-21 day 1.03° 1.04° 1.04° 1.03° 0.00
22-35 day 2.32 2.29 2.37 2.47 0.08
overall 1.68 1.62 1.71 1.76 0.08
Feed cost per gain: FCG (Bath per kilogram
of chicken meat)
0-21 day 16.65° 16.54° 16.37° 16.24° 0.00
22-35 day 35.50 35.03 36.24 37.92 1.33
overall 25.52 24.98 24.80 25.06 1.37
Viability (%)
0-21 day 100.00 100.00 100.00 100.00 0.00
22-35 day 90.00 97.00 95.00 95.00 2.34
overall 90.00 97.00 95.00 95.00 2.34
Productive index (PI)
0-21 day 574.67° 597.47° 600.86° 573.69° 8.12
22-35 day 217.21 249.83 218.10 185.36 16.05
overall 382.34 438.15 410.06 374.04 49.99

1 USD = 30.509 of Thai bath

a, b, c

HANISLASNLABNZA8UN A NLBAa NI
N5zUaUNSINIZLIIANIS (SPAMC) luanissa
ANBULTINUAL @mmmﬁmm'lmﬁa
MsfnEnHaNNILEEL SPAMC luannsliiied
AU 10, 30 waz 50 niN/Alaniy Wieuiauiy

Mean the significant difference among the same row (P < 0.05)

fmmaﬂ@jumuwmm’aﬁnwm:mmmiﬂ'Lﬂfa
WudN9iaIN SPAMC luanmsynszaulifinasie
wWefidusaingu wefidudanitu wavidesigus
%um’qu (P>0.05) Aau@naly Table 6 Fananns
naaesassillinallluuumadefuiuemide
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U89 Buwjoom and Yamauchi (2005) 1ain1g
nasaaEufTiavenluamnsliiiefies sy 0,
2.5, 5, 75 uaz 10 wWefdus nudnlridledlésy
awnsiuiusiaven T naseule ffufudou
leen AAnszAN Uee wazazinn suiadnin
adenznelupe vlanazanld (P>0.05) wins
@S uiuiaeuTiutuarusunfunsase
wefifusanadelidadAynieadia (P<0.05)
gauUnNTANENANNTLETH SPAMC lueunsla
{Hefiszé 10, 30 waz 50 nFwATan3Y wien e
ﬁummmq’umuam’@@mmmﬂ@mmimﬁ@
wudwmmﬁu SPAMCIu@'}wmwrmrﬁuvl,siﬁmwi@
ﬂmmWLu@ (P>0.05) fauansli Table 7 Hananis
NARDIATIINNTLE3H SPAMC ”Lu”memamwam'a
AnAnuilunsnang A TeaLie WAzANTGYIAe
vhaeaiielifdaiay anaiesnansssuniagsy
SPAMC Tupvnsfisnnasiudnunaesiielidn
LﬂuLﬁfaiuﬂ@ju White meat iazifinnailasuudlas
Fmninanien I Inglennzesnai Adaeiie
AandnasaZlitaal FaLANANIAINTANENAY
wm@@ﬂuqmﬁﬁmﬂwﬁ@ﬂ@u Red meat flazians
FATIEAIAUNIN NAN9AE Chu et al. (2012) TémALTL
VAR NND (Flammulina velutipes) m%aﬁq
wiinfs¥d 0, 10, 30, 50 waz 70 wefifus lu
prvnagneugu aaiufidfindes wudn gnafild
FUBMNINGNAILANAZH Anpniflunsasnsluife
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Longissimus dorsi mmmmwimnmmawmmu
mmﬁwmmmwmmmmum sz 10, 30 way
50 wlefifiusf (P<0.05) Anvadenwwdn gnsitlésy
ANUNINABNUAIELALTAALINNES (Flammulina
velutipes) wiranawinazilpmsgeydarinainnis
1l394n (Cooking loss) AMAANNE414 (Ligthness)
ANRLAY (Redness) WATALAAY (Yellowness) 184
Heutlsuniufussunmaunuenmsdasidmsia
L%’]u‘wmmﬁ@%wﬁn@ﬂ'wﬁﬁmﬁﬁﬁmmmﬁﬁ
(P<0.05) Song et al. (2007) "meummummm
(Pleurotus ostreats) m@'ammmm”muo 3,5 LAY
7 wWafifuiluaimisgneauanaiug isnida s
nudngnefiléFuamnanguanuauaziiAiAgy
lunsaaned 24 %Tmﬂlﬂu‘ﬂ'ﬂ Longissimus dorsi
figandngnsfiliFuemnaaddurmiinunsaamae
ﬁquﬁﬂnmzﬁuafjwﬁﬁmﬁﬁﬁfymmﬁﬁ (P<0.05)
Lwimﬂﬁ{ié’%ummiﬂ@iumuﬂmwaﬁfhLﬂ'ai‘v‘ﬁuﬁ
mmmmwﬂum@ Longissimus dorsi mmmm
'wvl,miummﬂmmﬂmumuwmmmmum 1
Lﬂfaﬂsﬁum@ﬂwuuﬂmﬂmmmm[51 (P<0.05) douna
sednunAvedlie Longissimus dorsi WU31gN3
AnnguIARRIAZiiFANaTsTeiie IndiAes
A (P>0.05) wmLwizgmﬁiﬁ%ummimjumuau
aziiin@un LazAinaes Teuitaganingnsfilésy
avnTETAT AU T VAR RN TZ A UREad]
WadATYNeana (P<0.05)

Table 6 Effect of dietary spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)
supplementation on carcass percentage of in broilers

Carcass and cutting Level of SPAMC supplementation in diets (a/kg)

percentage (% BW) 0 10 30 50 SEM
Carcass percentage 74.60 75.30 73.86 74.26 3.16
Chill carcass percentage 72.38 73.04 71.64 72.03 3.02
Breast 24.09 24.01 23.62 23.69 1.60
Fillet 4.06 4.30 4.05 4.22 0.34
Thigh 14.42 14.07 15.20 14.15 0.84
Drum stick 9.27 10.12 9.89 8.95 0.83
Wing 7.75 7.51 7.76 7.37 0.32
Skeletal 15.83 16.51 17.37 17.42 0.83
Neck 5.46 3.60 4.06 3.83 1.76
Shank 2.96 3.19 3.03 3.02 0.30
Visceral fat 2.37 1.82 2.21 1.53 0.37
Visceral organ 11.09 9.75 10.34 10.66 1.61
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Table 7 Effect of dietary spent oil palm bunch substrate from straw mushroom cultivation (SPAMC)

supplementation on meat quality of in broiler ch

ickens

Level of SPAMC supplementation in diets (g/kg)

Meat quality 0 10 0 50 SEM
pH 45 min. 6.08 6.19 6.18 6.14 0.17
pH 24 h 5.56 5.62 5.61 5.64 0.12

Color at 24 hour after chill storage at4 °C
L* (lightness) 51.56 52.77 53.73 49.47 4.62
a* (redness) 1.28 1.10 1.09 1.24 0.36
b* (yellowness) 8.43 9.34 9.21 8.13 0.63

Water holding capacity (%)

Drip loss (%) 5.18 4.67 3.89 2.9 1.07
Boiling loss (%) 29.52 28.22 29.59 28.89 2.89
Roasting loss 22.140 21.442 21.507 22.236 0.56
Trawling loss 7.85 8.12 7.91 8.03 0.16

agu ANUBUA
33N SPAMC Tuanmslnilaldinasianis ADAZEIARIIBIALINTEAIEINIUNINLNAAE

dealilsngues Tedu wasey wazladulu
awnsedinilie winusdaafunsdes|deade
18 dounnsdienlfilinguesdeusicluamslriide
nALNLA LN TUTUsEFIN963 ) SPAMC ifia
du uslsifinasennimnnuanfinangurediala
pnanaesaslaanlaasfpuassanldiandou
alemiia 1aqiin uaz leidenvedliite daumsiddu
SPAMC fiszsiu 10 nfavAtaniu luemsliiieas
fuasenaiaiminfauazFnnnisilsess
sl atnslafimnuniaasy SPAMC nnsvaulad
naradnINITaTALRAessadu UssAninIn
N3 ldamg (feed:gain) FAINNTAENTDR LATETT
Uszananmnnsnananvidsldiinasieile fufus
10 wefifufmudauvadliife safenmuninmi
munw seaifeie Apaaidunsa-se @ uaznis
grydeiaeatels nmsAneiltldiudnananse
ATt AIER A NNITLAN I
WAN1Y (SPAMC) fisvdu 10 n¥u/Alaniy
fidnanwlunmadluuvaeingauenns Aileslel
ﬂ'amﬁ'@lﬂzﬂq wazimUIgRsIN1siasLAuinges
lride

NIFINAT: 490, (BIANITNUITU) ‘ﬁaﬁuwu
NudeAuiutinGeulunseamziania
WILLNNFAUTITAANALINUINI1TNNT
1DIBLNTZANMNIAGRSTN FuaBAnaztEnen
walulaginiaineas sanedadailing souds
vavaunszAnid i itad fiifinsiiaszel
21m19dmd HeslJiRnsneinianazassinen
NNERT LLmﬁmﬂﬁﬁﬁmﬁwmmmmﬁﬁazﬁ’m’
AnuzdnaAansuazinalulagnisinums imanande
AaUnnsfide leanuilunimiiids wenanil
ADIZERIAT TR UAMUIINAN I TIL34Y 2 vinu Ae
WINANIA999904 LHENAY LATUINAI29ITEN
unann Tuniaiudeyauaydiaazi nand

LANATA9DY

WUATY ANAUAN. 2544, rpi'fL%‘Eﬂime SAS Iftanns
Fdun19dnd. ANWATIR 2. ANATINERIAERT
AMZINHAIAIART, NUNINAIRLITALLAU.

2330uNs AN §55ml Deuds wazuena vle. 2557.
nazavenlmltenidalelnasanainddginiziiia
yrasnsaA N1t aela lunananaaaaaznisld
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30(2): 171-180.
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