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Evaluation on digestible organic matter and metabolizable energy
of oil palm frond silage-based total mixed ration supplemented with
different enzyme levels using in vitro gas production technique
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ABSTRACT: In vitro gas production technique was applied to evaluate digestible organic matter (DOM) and
metabolizable energy (ME) of oil palm frond (OPF) silage-based total mixed ration (TMR) supplemented with
different levels of fibrolytic enzyme produced by Aspergillus spp. BCC 274 using rumen fluid from goats. Four
levels of enzyme (0, 2,4 and 6 g/kg DM of TMR) were tested in a completely randomized design (CRD). The results
showed that soluble gas fraction (a) and rate of gas production (c) of OPF silage-based TMR was not significantly
different among treatments (P>0.05). The OPF silage-based TMR supplemented with enzyme at 2, 4 and 6 g/kg
DM were significantly higher in fermentation of insoluble fraction (b) (86.83, 81.67 and 82.28 ml, respectively,
P>0.05) and potential of extent of gas production (d) (94.26, 90.93 and 90.37 ml, respectively, P>0.05) than the OPF
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silage-based TMR supplemented with enzyme at 0 g/lkg DM (72.48 and 79.79 ml, respectively). In addition, the
ME and DOM of OPF silage-based TMR supplemented with enzyme at 2 g/lkg DM (2.72 Mcal/kg DM and 74.77%,
respectively) were significantly higher (P<0.05) than those of the OPF silage-based TMR supplemented with enzyme
at 0 g/kg DM (2.34 Mcal/kg DM and 65.23%, respectively). The results of this research indicated that the beneficial
level of enzyme supplementation was at 2 g/lkg DM of TMR.

Keywords: enzyme, total mixed ration, oil palm frond silage, goat
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Table 1 Ingredients and composition of total mixed ration used in the experiment (%on DM basis)

ltem g kg" of DM
OPF silage 600
Broken rice 148
Ground corn 125
Soybean meal 57
Fish meal 50
Urea 10
Dicalcium phosphate 5

Salt 5

Calculated composition'

CP (%) 15.40
TDN (%) 55.67
Price of feed (baht/kg) 3.98

'Calculated based on chemical composition of feedstuff from DLD (2004).

*Price of feed (baht/kg): oil palm frond silage 0.50, broken rice 11, ground corn 10, soybean meal 16, fish meal

30, urea 9.6, dicalcium phosphate 9, salt 5.
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Table 2 Chemical composition of OPF silage and total mixed ration supplemented with different levels of

enzyme (% on DM basis)

TMR
Composition OPF silage Levels of enzyme (g/kg DM of TMR)
0 2 4 6

Dry matter 93.67 (41.22)" 95.85 95.92 96.07 96.21
Organic matter 87.70 92.07 92.66 92.55 92.85
Ash 12.30 7.93 7.34 7.45 7.15
Crude protein 412 14.76 14.79 14.89 14.84
Crude fat 1.63 1.72 1.90 1.93 1.92
Crude fiber 41.01 22.78 22.46 22.82 23.09
Nitrogen free extract * 40.94 52.81 53.51 52.91 53.00
NDF 76.19 59.95 51.81 53.01 52.04
ADF 58.40 36.62 35.48 36.21 36.08
Lignin 22.47 10.65 10.60 10.62 11.68
Hemicellulose * 17.79 23.33 16.33 16.80 15.96
Cellulose 35.57 25.97 24.88 25.59 24.40

NDF = Neutral detergent fiber
ADF = Acid detergent fiber
" DM of fresh OPF silage

? Nitrogen free extract = 100-(%crude protein + %crude fiber + %crude fat + ash)

¥ Hemicellulose = NDF — ADF
*“ Cellulose = ADF - lignin
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Figure 1 Accumulative gas production for OPF-based TMR supplemented with different enzyme levels

incubated in vitro
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Table 3 Gas production characteristic, gas production volume, metabolizable energy and digestible organic

matter of OPF-based TMR supplemented with different enzyme levels

Level of enzyme (g/kg DM of TMR)

Parameter SEM
0 2 4 6
Kinetics of gas production
a, ml -7.16 743 -9.26 -8.09 1.33
b, ml 72.48° 86.83° 81.67° 82.28° 5.76
c, %/h 0.10 0.09 0.08 0.08 0.01
d, ml 79.79° 94.26° 90.93° 90.37° 5.67
Gas production volume (ml/0.3gDM)
24 h 52.21° 66.94° 60.45% 62.57% 4.71
48 h 64.00° 77.38° 70.57% 72.34° 5.89
96 h 65.29° 79.34° 72.36% 72.34° 6.11
ME, (MJ/kgDM) " 9.79° 11.38° 10.42%° 10.75% 3.21
ME, (Mcal/kgDM)” 2.34° 2.72° 2.49% 2.57% 0.16
Digestible organic matter, DOM (%)” 65.25° 74.77° 69.00% 70.57% 4.07

*Means with different superscripts in row are significantly different (P<0.05).
""ME (MJ/kg DM) = 1.242 + (0.146xGv) + (0.007xCP) + (0.0224xEE)

“'ME (Mcal/kgDM) = ME(MJ/kgDM)/4.184

“DOM (%) = 14.88 + (0.889 x Gv) + (0.045 x CP) + (0.065 x Ash)

SEM = ANA9NIARRUNIATIIUTBIALARE

dwsuBunieingiiden | fresensnandida
m?mﬂuvl,snﬁﬁizﬁwmj U1 @mnsHaNdniFa
wsewlnfsziu 2 nfunn. Sagutk Sawiedag
fdald (74.77%) AINTIDINNTUANANTAULATH

enlas@szdAu 0 nF/nn. dnguite (65.23%) ating
AdadAtyneala (P<0.05) wanannid n1aLasu
e‘dl o o o L% = £
aulaifszat 4 waz 6 nfu/nn. Anguiia Juwaliy
o o va A o Ay v o X M | o
WinliBunzadngneealminaay welduansiaiy
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