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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 by using rumen fluid from goats.

Four levels of enzyme (0, 2, 4 and 6 g/kgDM of TMR) were tested in a Completely Randomized Design (CRD).

The results showed that a 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/kgDM 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 silage based TMR supplemented with enzyme at 0 g/kgDM (72.48, and

79.79 ml, respectively). In addition, the ME and DOM of OPF silage based TMR supplemented with enzyme at

2 g/kgDM (2.66 Mcal/kgDM and 75.53 %, respectively) was significantly higher (P<0.05) than the OPF silage

based TMR supplemented with enzyme at 0 g/kgDM (2.14 Mcal/kgDM and 68.45 %, respectively). The

’outcome"of"this'r’e’sea’rcﬁ'in’dicat’e’d"tha’t'the"b’en’e’ficia'r'level'of"enzyme'supp’l’e’m’e’nta’tio*ri'was?"g/k'gDM"of'th'e"

TMR.

Keywords: fibrolytic enzyme, total mixed ration, oil palm frond silage, goat
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manuandaniuniluthduiniuminlugdeese i snandnia Inelddndonaeandludndumindumine
a1w9diu 60:40 uazAuanliionmsnandgadiszauldsfiuson 1540 % uazlnaushdasifisan 55.67%
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VIRMNINANANTATS 4 gRT MKFEN9789 AOAC (1990) UAZABNT Detergent method (Van Soest et al.,

1991)

Table 1 Ingredients and composition of total mixed ration used in the experiment (%on DM basis)

Item g kg of DM
OPF silage 600
Broken rice 148

Ground corn 125
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Soybean meal 57
Fish meal 50
Urea 10
Dicalcium phosphate 5
Salt 5
’Nutrien’t1

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)

11

TMR

Composition OPF silage Levels of enzyme (g/kg DM of TMR)

0 2 4 6
Dry matter 93.67 95.85 95.92 96.07 96.21
Organic matter 98.77 92.07 92.66 92.55 92.85
Ash 1.23 7.93 7.34 7.45 715
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 v 52.01 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 2333 16.33 16.80 15.96
Cellulose ¥ 35.57 25.97 24.88 2559 24.40

| Foaniu[u12]: maniiuvesmalmhduminiimg
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NDF = Neutral detergent fiber
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ADF = Acid detergent fiber
v Nitrogen free extract = 100-(%crude protein + %crude fiber + %crude fat + ash)
 Hemicellulose = NDF — ADF

¥ Cellulose = ADF - lignin
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81.67 UaT 82.28 wa. MNATAL) LazANANINWIUN1IHARLAAI8IATUNT (94.26, 90.93 LAz 90.37 NA. ANNATAL)

Tlumnsinaiumneadian (P>0.05) uazgandramnananddasiueulad 0 nfu/nn. dhguia (72.48 uaz 79.79 wa.

AuANAL) adeldedAyneaia (P<0.05) uanslfiudileulsdfdsudunumingnsniswindasanms Fomariu[u14]: nsezetuedaud i lumsiay
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LL@xmm'mﬂ‘u’admmﬂuni:m’]:gmu (Feng et al., 1996; Wallac et al., 2002; Kung et al., 2002; Tang et al., R A

2008)

y = a+b[1-Exp"® |
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‘é 30.00 e=jm=TMR(60:40)+enzyme 4
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1000 2040 60 80, 100 120
a1 (Hlug)

Figure 1 Accumulative gas production for OPF-based TMR supplemented with different enzyme levels

incubated in vitro
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nn.dhquiie (2.66, 2.43 uay 2.51 wnnzuaags/nn.dhguite) danlndAsanuauiiasnswaas s Tamlls

o
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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 7.43 9.26 -8.09 1.33
b, ml 72.48° 86.83° 81.67° 82.28° 5.76
¢, %/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) " 8.97° 11.12° 10.18% 10.49% 0.61
ME, (Mcal/kgDM)” 2.14° 2.66" 243" 251" 0.16

Digestible organic matter, DOM (%)” 68.45° 75.53° 69.77% 71.69% 4.01
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* Means with different superscripts in row are significantly different (P<0.05).

"IME (MJ/kg DM) = 1.242 + (0.146xGv) + (0.007x%CP) + (0.0224x%EE)

 ME (Mcal/kgDM) =ME(MJ/kgDM)/4.184

° DOM (%) = 14.88 + (0.889 x Gv) + (}0.045 X %CP‘) + (0.065 x %Ash)
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