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ABSTRACT: This study was conducted to investigate the digestible organic matter and metabolisable
energy of total mixed ration (TMR) containing different levels of fungal (Lentinus sajor-caju, LSc)
treated oil palm frond (0, 33, 67 and 100% FTOPF) substitution for oil palm frond. /n vitro gas
production technique employed, using rumen mixed microbes inoculums from two male Holstein
Friesian crossbred (50%) with an average body weight of 450+0.6 kg. This study was arranged
according to a Completely Randomized Design. As the results, FTOPF 100% were significantly higher
in soluble gas fraction (a, -2.92 ml), than FTOPF 0% (0.54 ml) (P < 0.05). However, fermentation
of insoluble fraction (b) gas production rate (c) and potential of extent of gas production (d) values
were similar among treatments (P> 0.05). Likewise, the digestible organic matter were 66.75, 64.72,
67.11 and 68.71%, respectively, the metabolisable energy (ME) were 2.22,2.16,2.23 and 2.28 Mcal/
kg DM, respectively. Both digestible organic matter and metabolisable energy were not different
among treatments (P> 0.05). In conclusion, FTOPF could be used beneficially up to 100% in TMR.
Keywords: Fungal treated oil palm frond, oil palm frond, in vitro gas production technique
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Table 1 Ingredients and composition of total mixed ration used in the experiment (% on DM basis).

ltems Diets (%FTOPF)

FTOPF=0 FTOPF=33 FTOPF=67 FTOPF=100
OPF' 30.0 20.0 10.0 0.0
FTOPF? 0.0 10.0 20.0 30.0
Corn meal 45.0 45.0 45.0 45.0
Soy bean meal 7.3 7.3 7.3 7.3
Fish meal 0.4 0.4 0.4 0.4
Leucaena leaf meal 7.0 7.0 7.0 7.0
Palm kernel meal 7.0 7.0 7.0 7.0
Molasses 2.03 2.05 2.09 2.10
Di-calcium phosphate 0.4 0.4 0.4 0.4
Salt 0.2 0.2 0.2 0.2
Urea 0.07 0.05 0.01 0.00
Premix 0.7 0.7 0.7 0.7
Total 100.0 100.0 100.0 100.0
Chemical composition (% DM?)
Crude protein 15.0 15.0 15.0 15.0
Total digestible nutrient (TDN) 76.0 76.0 76.0 76.0

' OFP = oil palm frond
?FTOPF = fungal treated oil palm frond

® calculated based on chemical composition of feedstuff reported by NRC (1981)
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(Menke and Steingass, 1988) Wazilszlluan
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nanLEEaR 1% FTOPF nauni OPF fisvdv 0, 33,
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(Table 2) Tnaifiltsfiusn WL 16.1, 16.4, 16.4
ez 16.5% fanslulawnsndldiflulaseang
(non-structural carbohydrate: NSC) tinfiu 17.90,
19.20,21.17, Uz 23.32% ANNAAL LASHNITas
(neutral detergent fiber: NDF) winfil 56.70, 54.84,
53.09 Wa¥ 50.40% mNa1Ay antuaaglag
(acid detergent fiber: ADF) 28.04, 27.99, 27.74
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2011; Tuyen et al., 2013; Chanjula et al., 2015)
#0AARIALNNIANEIURY Fazaeli and Masoodi
(2006) %d?‘ﬁﬂ/\l’]ﬁ’mﬂ’]auﬁﬂﬁ”ﬂiﬁ Agaricus
bisporus NAUNUsinnanaTisEaL 0-30% Tuung
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Table 2 Chemical composition of total mixed ration used in the experiment

ltem Diets (%FTOPF)"
OPF  FTOPF FTOPF=0 FTOPF=33 FTOPF=67 FTOPF=100

Dry matter, % 41.83  39.47 89.89 89.41 89.31 89.06
Ash 7.37 8.29 6.45 6.77 6.69 6.74
Organic matter 9263 87.06 93.55 93.23 93.31 93.26
Crude protein 5.45 6.81 16.10 16.43 16.44 16.54
Crude fat 1.85 1.82 2.85 2.76 2.61 3.00
NSC? 11.03  11.79 17.90 19.20 21.17 23.32
NDF 7421 71.92 56.70 54.84 53.09 50.40
ADF 63.41  60.92 28.04 27.99 27.74 27.72
Hemicellulose™ 10.80  11.00 28.30 26.85 25.35 22.68
Cellulose” 4477  43.89 20.21 20.26 20.11 20.48
Lignin 18.68  17.03 7.83 7.73 7.63 7.24
Gross energy 4.69 4.33 4.35 4.36 4.40 4.27

(Mcal/kg DM)

NDF = neutral detergent fiber
ADF = acid detergent fiber

" Level of fugal treated oil palm frond in diets = 0%, 33%, 64% and 100% of FTOPF.
?’NSC = non-structural carbohydrate Estimated: NSC = 100 — (%NDF + %Ash + %CP + %EE) (Merten, 1997).
® Estimated: Hemicellulose = (NDF - ADF).

* Estimate: Celluose = (ADF-ADL).
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Figure 1 Accumulative gas production for FTOPF incubated in vitro.
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Table 3 Gas production characteristic, gas production volume, metabolisable energy and digestible

organic matter of TMR

Parameters Diets (%FTOPF)" Contrast
P-value"
FTOPF =0 FTOPF=33 FTOPF=67 FTOPF=100 SEM" L Q
Gas production characteristic
aml 0.54° -1.57% -1.22% -2.92° 0.636  0.01 0.75
b mi 91.56 91.47 93.75 96.38 5.563 0.51 0.81
c%/h 0.0298 0.0300 0.0308 0.0328 0.001 0.10 0.47
d ml 92.10 93.04 94.97 99.31 5.48 0.364 0.76
Gas production volume (ml/0.5 g DM)
24 h 68.12 67.60 71.51 78.15 5.27 0.19 0.52
48 h 81.19 81.67 84.83 90.48 5.59 0.25 0.65
96 h 84.91 85.31 88.24 93.61 5.78 0.29 0.67
ME, MJ/kg DM? 9.30 9.02 9.33 9.55 0.35 0.51 0.50
ME, Mcal/kg DM 2.22 2.16 2.23 2.28 0.08 0.52 0.52
Digestible organic 66.75 64.72 67.11 68.71 2.31 0.44 0.45

matter, DOM (%)%

° Means with different superscripts in row are significantly different (P < 0.05).

"L = linear, Q = quadratic

 ME ration (MJ/kg DM) = 1.242 + (0.146xGP) + (0.007x%CP+0.0224x%EE)
¥ Digestible organic matter, DOM ration (%) = 14.88 + (0.889 x GP) + (0.045 x%CP) + (0.0651 x %Ash)

SEM = Standard error of the mean (n=3).
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\@5a7iTls=Fu FTOPF MAuwny OPF 7iszdt 100%
WinrTL -2.92 ml aginefitdnAtymeans (P < 0.05)
Lmzﬂ”\iﬁLLm‘Eﬁmﬁﬂugﬂmeﬁum\i (L, P=0.01)
flafiansaundedndnaniwlunisdesaans (b)
SmmnsnanLRalngRALARBATYIZINANNN TSN
(c) uazANEAIWILNNINARLAZ (d) TRIBUNTHAN
\65aTiTls=fu FTOPF maununng OPF Riszsi 0,
33,67 WAL 100% luansaiuni9ada (P> 0.05)
Tnepn b agflugae 91.47 - 96.38 ml A1 ¢ atflu
429 0.0298 — 0.0328%piedalue uazen d g/l
994 92.10 — 99.31 ml ANa1AU atnelsinu

N1INAIAITNEINTDIUNTH R AANLUD
agAlsvnauNavatatinlé (a) 109919 IHANLETA
MH3zAU FTOPF nawn1s OPF N192A1 100% gandn
LA 0% BNALAINIANNLINAIYALI8Y FTOPF
497U B reslsaduazantiuanas
4 . e Y A&
g flulamsanldilulaseairaingsau
aaganan lidnan nlunistesaany way
Anannlunisnaauiare4e1mnsgeliu (Grskov
and McDonald, 1979) a1nn13An®1ASIil
ADAARBATUNNIANENTD Rodrigues et al. (2008)
EnnnsAnEnIsnameu s aedas nnmwng
[ = ' (% v a o
#1081a waznstesliluiesdfimnisess
v =l o dlgl v I'e a (2] v
Frnanansnmes Ineldaaraninisuanuia 1H
Hi@as 4 afia WHun Trametes versicolor 1,
Trametes versicolor 2, Bjerkandera adusta Wag
Fomes fomentarius aINANANHINUIN 1B

Trametes versicolor 1 wae Trametes versicolor 2
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fnsuandulnd laccase uaz Ul MnP gandn
Lf‘ﬂﬂ’rjﬁ"mzju Bjerkandera adusta Wag Fomes
fomentarius R8T ANATYUN AT A (P < 0.05) ila

NANTUIATANNATNNT0 IUNNTEAL AR LITAIRIA

Usznauiiazaneinly (a) wudn nsldide
Trametes versicolor 2 winW9d1941a HAN
ANHAINNTD NN stRt daNURdadAl sz NaLIN
I e L P \ o
avaenilél (a) gandn@esmiindu uazngunieding
Pldminimas (control) aeinalidAtyn1eaia
(P < 0.05) whlHaNansaundaAdnannlunistias
aang (b) 'ammmm@mmeimmfa@ﬂmmm”w
1aINEN (c) 29N eENa AT IF 0
AqTin uBaudieuiursinnaanilduinden
WU TR ANLANFNINI9EDRA (P > 0.05)
wasun s Temilfaasansuaniasan
f3zAU FTOPF AWNY OPF s2AURNN" Tilsviiiu
ANUANRALRATTATINT 24 WLd1 WRMUTILE
UselemilFansanmnananiaianilssiuniely
Undutndumsini@anaumnunie Ul duingui
9YMU 0, 33, 67 WAY 100% HWANFANAUN94DA
(P > 0.05) tneidlAnegflutag 9.02-9.55 wnnzqa/
Alanfudnguits vi9e 2.19-2.28 WNNzuAaE3/
a o o v dl [~ 1 d” dll
Alansudnnuii NifluguiienatiasnainEunn
NANRARAANT TN 24 38919l Ansinafumsin
19 4 gms JAnInALAzeiY 39 Menke et al. (1979)
9181491 BN UNANARUARTITA TGN 24 HAaT3
o/ o o o/ 1 o dl v v % a
AunusiuAnasun sz Taadlfaasdngsu
21919499 aeinglafmNN AINNIANEINHLRNNY
1 v dy o 1 v
danslfimaslunisiulenmananaas s
a k4 o/ ‘dl v v
nansnensRasNa liinasnun ldselumiilig
ndngun i lARunsLFuLgalag@es (Mahesh
and Mohini, 2015; Naselhi et al., 2016)
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Tundaesduvisadngndeslfaasamnsnas
\@3aNNszAL FTOPF Mauny OPF fiszAusng
(Table 3) wu91 Hdwviseimgntiasls Wiy 66.75,
64.72,67.11 WAL 68.71% ANNAGL TuANFNeAL
NNEDRA (P > 0.05) usieeinglafimu Buvisedngh
tolfirasanmeaandluniatigangn amnsuan
wianHdngauaaane UL auTindumnsinsaanng
i 80:20, 70:30, 60:40 Laz 50:50 (36.28, 37.85,
37.02 Uay 37.38% MNAAL) N9 ulng quns
uwavAnLY (2554) Natlanaitlaslugaseninsiidnaon

9y = ~ o 0y 1 a A o A,
209819341 T 70% HnavinliiAnswisadng ties
1Higandn

asd
q
A a A o Ay o o

nstszifiudwradngdeald uaznatu
s lamilFreenrmnsuanidda it dndauaes
Nl dusnsdunsinime s mannunielulnau
wniiunszavsine neldmetianandnauia wodd
ANAAANARSNNINARLAAUDIDINNTHANLATANH
syaune U duunsnide s maununiluldu
WNITUNITAL 100% HAN a gendn 8NINANIATS
A3vFU FTOPF Naun OPF Nges 0% asingls
ARNNAN b, ¢ WAY d ABIANVNTHANIASANNIZAL
FTOPF nawny OPF %4 4 svauldunnsnen

dy o ‘dl v yva 1 1
uananinasui ldselaailfiidragludaq
9.02-9.55 wnnzaa/Alaniudnguiie 1158 2.19-2.28
wnnzuases/Alanindnnuite Asiunisldenns
naNLasaN in19 luL dusinsiunsini@e s e LN
nelurdnsnuanunsaldléneszsy 100%
TnerliTnansznusanszuunsven asnglafinnu
= =S =S a v ] $%

ANTHNIANH DL WNN LA Nngsiasld wax
annalulnsauniatuassne udadns e
3YMLNUR9 FTOPF wishean lunns1Edluanunsdnd
dyl d’j 1
Wenaassall



696

ANTRUAN

100 uANANNUIAEANITwAAmATUTAR
BN MINHATUAZNINGANTIITNTNF T2eIET 2
(CoE-ANRB: phase 2) {IufFaneNaeunnanenael
ANUANUATUNT NIATTIERIANARNT ALY
NINLNIBITHTNR WU INENRUAUAUATUNF LA
AUERAE AT LN TNE N YT 4R dlansau
(TROFREC) NMARTNERIANGRST ADUSINERIANERT
NMINENRE YR ﬁmﬂumuﬁunu WAZaUIEl
pnuazAaNluNAREIATE

LANAISA19DY

An3a Buidy Sennn MEYUI9a9 8981] auded
Lareal B9Ana. 2551. avAtlsznauniaail
WAZAINITAANE AL TUNTEINI LN UTDY
Trguite uazduriradngaesmislulngy
T, . 235-244. T N9UsE NN ITINIg
VBN TBNNAENHAIANGRS ATT 46 29
NNTIAN - 1 NUANUS 2551, AMAnenae
INHATANANT, NFUNN.

33z lenaunsnneg, Fafml dauudd,
Tornad Aunsfion Useiia nevAn uay
ANNE9H Aauas. 2548, N19aANITAILLNSN
i, u. 5162, Tu: diunnsgpnudnGams
WAL, denan: AUITELATW NN
nsuARLNGT AnENNENNTSIINTNR
UMNAMENARIAIUAUATUNST, AIUAN.

151 2s90uANL. 2533, TntuAnansdnsineaies.
van. WuiiuuATe, NAUNNA.

quns 3anfag, laaassnd Smudund uay
JuaANT aueiesla. 2554, n1gileziiiug
Suieingiidesls unsniriiidis Tamd
Pesemanasdnanlinmaludanin,
udniduunasernisuaulaaldinaiia
HALRALAA. 2. WALNEAT. 39:251-260.
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