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Evaluation on digestible organic matter and metabolisable energy
of total mixed ration (TMR) containing oil palm frond silage as
a source of roughage using in vitro gas production technique
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ABSTRACT: This study aimed to evaluate digestible organic matter and metabolisable energy of the total mixed
ration (TMR) containing oil palm frond silage (OPES) as a source of roughage using in vitro gas production technique.
The TMR was formulated according to the ratio between OPFS (roughage) and concentrate as follows: T1 (80:20),
T2 (70:30), T3 (60:40) and T4 (50:50). This study was arranged according to a completely randomized design. The
rumen mixed microbes inoculums were taken from six Anglo-Nubian 50% crossbred male goats, 4-5 years old with

average body weight of 43.07+£3.09 kg. As the results, T3 and T4 were significantly higher in soluble gas fraction (a),
fermentation of insoluble fraction (b) and potential of extent of gas production (d) values (-7.67,-7.44; 104.46,106.31
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and 112.13, 113.74 ml, respectively) than T1 and T2 (-2.34,-2.98; 73.29, 80.42 and 75.88, 83.40 ml, respectively)
(P<0.01). It was indicated that T3 had the highest gas production rate (c) (0.07 %/h) when compared with T1, T2
and T4 (0.06, 0.06 and 0.06 %/h, respectively). Furthermore, The TMR showed not significant (P>0.05) digestible
organic matter (36.28, 37.85, 37.02 and 37.38% respectively) and metabolisable energy (ME) (1.17,1.23,1.22 and

1.20 Mcal’kg DM, respectively)

Keywords: gas production technique, digestible organic matter, metabolisable energy, total mixed ration
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Table 1 Ingredients and composition of total mixed ration used in the experiment (% on DM basis).

Experimental diets

ltems

T1 T2 T3 T4
Oil palm frond silage 80.00 70.00 60.00 50.00
Fish meal 6.00 5.20 5.00 5.00
Soy bean meal 3.80 5.00 5.70 5.00
Broken rice 3.20 7.50 14.80 14.00
Corn meal 4.50 10.00 12.50 24.00
Di-calcium phosphate 0.50 0.50 0.50 0.50
Urea 1.50 1.30 1.00 1.00
Salt 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00
Chemical composition (% DM")
Crude protein 13.99 14.02 14.07 14.09
Total digestible nutrient (TDN) 48.81 52.79 57.07 60.76

" calculated based of chemical composition of feedstuff reposted by NRC (1981)
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araithiunszdndauamenulue s TMR gns
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Table 2 Chemical composition content of total mixed ration used in the experiment.

Experimental diets

ltem OPF-silage

T1 T2 T3 T4
Dry matter, % 92.20 95.17 96.06 96.43 96.49
........................................................ % Of DM,
Organic matter 89.27 88.73 89.39 91.10 92.07
Crude protein 7.86 14.92 15.29 15.00 14.78
Crude fat 2.97 11.60 11.74 11.56 11.19
Ash 10.73 11.27 10.61 8.90 7.93
Crude fiber 43.31 34.69 29.67 23.57 20.86
NDF 66.99 65.47 59.48 58.20 51.36
ADF 55.56 50.93 44.82 44.05 42.65
Lignin 25.51 11.05 10.02 9.29 8.51
Hemicellulose " 11.43 14.54 14.66 14.15 8.71
Cellulose 30.04 39.88 34.80 34.76 34.14
Nitrogen free extract” 35.10 27.52 32.69 40.97 45.24

NDF= Neutral detergent fiber
ADF= Acid detergent fiber

" Hemicellulose = %neutral detergent fiber - %acid detergent fiber

“ Cellulose = %acid detergent fiber — %lignin

¥ Nitrogen free extract = 100 - (%crude protein + %crude fiber + %crude fat + %ash)
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Table 3 Gas production characteristic, gas production volume, metabolisable energy and digestible organic

matter of TMR.
Experimental diets
Parameters SEM  P-value
T1 T2 T3 T4

Gas production characteristic

a, ml -2.34a -2.98a -7.67b -7.44b 1.80  0.0001

b, mi 73.29b 80.42b  104.46a 106.31a 7.98 0.0001

c, % /h 0.06b 0.06b 0.07a 0.06b 0.004 0.0181

d, ml 75.88b 83.40b  112.13a 113.74a 8.96  0.0001
Gas production volume (ml/0.5 g DM)

24 h 51.77c 58.62b 75.09a 72.49a 496 0.0001

48 h 65.50b 72.72b 91.77a 92.17a 5.99  0.0001

96 h 70.35b 77.04b 96.39a 98.40a 6.95 0.0001
ME, MJ/kgDM" 4.90 5.16 5.03 5.09 0.18  0.7881

(1.17)? (1.23) (1.22) (1.20) 0.04 0.7913

Digestible organic matter, DOM (%)Y 36.28 37.85 37.02 37.38 1.09 0.7870

*° Means with different superscripts in row are significantly different (P<0.01).

v ME_ _(MJ/kg DM) = 1.242 + (0.146 x Gv) +

“'ME (Mcal/kg DM) = (MJ/kg DM)/4.184
Y DOM_ (%) =14.88 + (0.889 x Gv) +
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Winfiu -7.67, -7.44; 104.46, 106.31 LAy 112.13,
113.74 A, MINAIAY §9nd181113 TMR @;m‘ﬁ' 1
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838713 TMR ¥4 4 gragetu deiseufiauiy
maluduinsuminifiesedhaman Tos 0i39n
(2552) IAANEN DA UNAFANARSN1THARLAGURS
maluthdrihumindaufiunininmaiisss 0,
2,4 LAY
Tunnselagdaanauasaning (b) Winiu 21.55, 24.78,

6 % Tneisneaudnia 4 gns HAAnanIw

22.23 LAY 25.97 NA. ANNANALU WATATANLNIN
Tun13e@RLAdIR981UNT (d) WinfL 22.57, 25.34,
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23.35 LAY 27.32 Na. AMNAAU (P>0.05) A0AARANIL

v a

FuUR warAy (2552) dasneanudanieludngs

oe

VSNt anafisz s 0,2,4, LAz 6 %
HAN b winriu 25.31, 23.39, 22.85 uay 21.95 uA.
wazliAn d Winfiu 28.61, 27.66, 26.12 AT 25.69 4.
ANNSIRL N3TIAN b way d lunnsRnmaiad
HA1geNIINANITANENTEY DITTN (2552) waz AU
LAZALUY (2552) anaflunaznnsAnenaeils
81917 TMR #afiamnsdadugoutlsznanminli
faudusagiigangn Tnuenwns TMR B 4 gms
Hauviredmn winiu 88.73, 89.39, 91.10 wax 92.07
FINAAL Anavin 1A b waz d gandn atwlsfinnu
f a lunsdnnafsilanndimesuae g3
(2552) waz AUF LazAMY (2552) aaasziiluna
desnanndngivemetuildidudautsznan
18917 TMR uATANSmsnsuanLAalngiade
AABATZEZIIAINIVINTR987191T (c) IndlAeariy

fvFuAmasuild s lonil dansenmns
TMR #is 4 AR RN e T AT T T
fidalaed 24 FafAnuduiusTUA NANUR 1Y
UszleailfnesingAuausdnd (Menke et al.,
1979) WUI18M19 TMR %\1 4 4n3 findaanui
ddszlamils windu 1.17, 1.23, 1.22 uaz 1.20
Lmﬂ:m@@?‘/ﬂﬂﬁmquﬁq AINAALY (P>0.05)
(Table 3) Taanudna s TMR @;m'ﬁ' 2,3 Az 4
fendsnuildslemdl AlndRssiunnudasnis
wEuilddselgmlldiianisansedn (1.20
WNNzLARe3/NN.Anguia) TaIUNE AT
20 nn. LL@ZVLJJLZ%FNQH (NRC, 1981) @auauns
TMR gms?i 1 Swdesnuitldusstamdlduiniumely
Undutinsugn (1.17 LuﬂﬂzLLﬂa@?ﬁ/nﬂﬁquLﬁa)
fisneaulag Wan Zahari and Alimon (2004) &4
T ileaner U 04N siian1s AN 29T N Vet
AnnsAnEAInANaNLde T TMR T 4 4ns
findsanuilddsslanil A lndRaadunisluduy
Pnsumdn i nTAnaRsza 0,2,4UA8x6%
Safenaglugae 1.14-1.27 wnnzuaagd/nn,

LAUNEAT 39 : 251-260 (2554).

AU (niggn, 2552) JUEANANNIANE L0 G
LATAMY (2552) wudnAmEanuildlsslamidlg
gaansluthauinuminnntinnasia 4 sz
(0,2,4 UaY 6 %) ANNITANARARLAATANeT 24
Ay 1.25, 1.30, 1.30 LAz 1.30 INNZLARET/
NN.ARQUIN ATHAIAL efansunieliunn
wiaazan aziulddaauindaanuduiusiu
ﬂ'ﬂwﬁ\muﬁﬁﬂﬁz‘ﬂmu‘%’mﬁmqﬁummiﬁmf
\HesanniBunnufainanl gl uduiug
Fenandunisdesaansldrasaedilsznand
anunnazanstnld iy uil (De Biover et al.,
2005 #14lme Sallam et al., 2007)
Tunizesduriuingider| fresenns TMR
(Table 2) Wu31 819113 TMR w14 4n3 Nauvzadng
Fielne/l@iniu 36.28, 37.85, 37.02 uay 37.38 %
ANAAY (P>0.05) ﬁﬁlqz}jmdq%uw’?‘ﬂf?@qﬁﬂ@ﬂié’
gaeynslunhdunsumsinsansunntnaaiiszdy
0, 2,4 LAz 6 % (32.30, 33.42, 32.93 LAy 36 08
% mmmm‘u) mwmuimﬂ mﬁﬁ’] (2552) mum
qz Lﬂummummmﬂmma?TMRm4mm HimnAu
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d gnd1811m13 TMR @lm‘ﬁ' 1 UaY 2 UABIUNT
TMR zgmﬁl 3 dA1 ¢ gendnemns TMR qm‘ﬁ' 1,2
waz 4 (P<0.05) ilanadmBunnmanEnLRaly
Falus 24, 48 UaY 96 WU TMR zgmﬁ' 3
war 4 HlTNIUNaNAALAA4aNI1a1113 TMR
zgm% waz 2 (P<0.01) TmﬂmmiTMRﬁwgmﬁ
Andeuilduszlenily wazdwisedngiides s
Tdwansnafiu (P>0.05) wAA NG Tl s e
18R eanafiuAnudaansiianississinmny
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