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Abstract

The aim of this study was to evaluate the effect of oil palm frond treated with ammonia on the carcass weight (CW), rib eye
muscle area (REMA) and some meat chemical composition in Bali bull in order to maximal optimization of this oil palm
frond. Sixteen Bali bulls, weighing initially between 120 and 140 kg, were randomly divided in to four groups of four animals
each. The bulls were placed individually in wooden pens with cement flooring in an open bull barn. The bulls were each
randomly assigned in a 60-day experiment. The four treatments included control diet (Py), diet containing 25%, 50% and 75%
of ammonia treated OPF for the 2™, 3™ and 4™, respectively. Randomized Complete Block Design was followed with four
treatments and four block of replications applied in this experiment. The results showed that there were no significantly
different effect (P>0.05) at treatment on CW, REMA and the meat chemical included water, crude protein (CP), ether extract
(EE) and ash content. The findings reffered that, treatment P, 50 of ammonia oil palm frond (OPF) tend to increase CW,
REMA and the meat chemical content of Bali bulls.
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Introduction plantation that is available all the year especially in
Indonesia and Malaysia or in other palm oil producing
Oil palm fronds (OPF) is a by-product from oil palm countries. It is a good potential source as an alternative feed
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for ruminants. Alimon and Bejo (1) reported that the
chemical composition of OPF was high in crude fiber
(38,5%), Neutral Detergent Fibre (78,7 %) and Acid
Detergent Fibre (55,6 %), and low in crude protein of 4,7
%. Mathius (2) added that the nutrient composition of OPF
was 26.05% of dry matter, 5.10% of ash, 3.07% of crude
protein, 50.94% of crude fibre, 1.07% of ether extract,
39.82% of nitrogen free extract and 4841 Kal/g GE.
However OPF had been tried as based diet in beef and dairy
productions in Malaysia (3). Oil palm petiole, the inner part
of OPF, had been used as based feed in Bali cows to
investigate its palatability (4) and its consumption and
digestibility (5). One of the major constrains in utilizing
OPF as feed in animal industry is low quality of nutrient,
low digestibility and less palatability.

High content in crude fibre especially lignin in OPF
causes low quality of its nutrient content. Therefore OPF is
needed to be processed for example treated with ammonia
which could improve the quality of OPF as a feed
component. Sarnklong et al (6) reviewed that urea
treatment method could be one of alternative to improve the
quality of low nutritive value of rice straw, which is
comparable to those of OPF. There are not many studies
dealing with OPF effect on the carcass quality, rib eye
muscle area and meat chemical composition.

Bali cow is important meat-producing animals in the
tropic especially in Indonesia and meat has been
increasingly consumed in that area because of its relatively
high proportion in carcass weight. Carcass weight, rib eye
muscle area and meat chemical compositions are the major
components in determining the good quality and
performance of meat.

The aim of this study was to evaluate the effect of
ammonia-treated OPF in ration on the carcass quality, rib
eye muscle area and meat chemical composition of Bali
bull.

Materials and methods

Animal and feed

This experiment was conducted at Pilot Demonstration
Place, Animal Husbandry Agency Sukadamai village, Tebo
Regency, Jambi Province. The chemical analysis of meat
was done at the Feed Analysis Laboratory, Faculty of
Animal Husbandry, University of Jambi. Briefly, sixteen
Bali local bulls, weighing initially between 120 and 140 kg,
were randomly divided in to four groups of four animals
each. The bulls were placed individually in wooden pens
with cement flooring in an open bull barn. After a three-
week adaptation period, the bulls were each randomly
assigned to one of four dietary treatments in a 60-day
experiment. The four treatments were (1) control diet (Py),
(2) balanced diet containing 25% of ammonia treated OPF
(P1), (3) balanced diet containing 50% of ammonia treated
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OPF (P,) and (4) balanced diet containing 75% of ammonia
treated OPF (P3;) (see Table 1). Concentrate feed was
manually mixed and consist of rice bran, tofu waste, salt
and urea which meet the requirements of the animal feeding
according to NRC (7). The feed analysis was carried out at
the Laboratory of Feed Analysis, Faculty of Animal
Husbandry, Jambi University, Indonesia, following
conservational technique (8).

Table 1. The feed composition of experimental diet

o Treatment
Feed (DM %) Py P, P, P,
Concentrate 25 25 25 25
Field grass 75 50 25 0
Ammonia-treated OPF 0 25 50 75
Total 100 100 100 100
Nutrient content
Crude protein 12.55 11.84 11.12 10.40
Crude fibre 21.86 2194 21.62 21.38
TDN 604 62.6 648 670

Parameter measured

Slaughter weight (SW) (kg), the animals were fasted for
24 h before slaughtering (9). Carcass weight (kg) was done
by weighing of animal after slaughtering as dressed carcass
(9). Rib eye muscle area was determined by measuring the
area of rib eye (longiisimus dorsi) on the scale of 12™ and
13" classical vernia (10). Surface sliced rib eye muscle area
was affixed with transparent plastic, then drawn with
markers and then measured (11). Water, protein, ether
extract and ash content of the examinal meat were analyzed
according to (8).

Experimental and statistical analysis

Randomized Complete Block Design with four
treatments and four blocks of replications was applied in
this experiment. ANOVA followed by Duncan test were
applied to analyze the mean of each parameter measured
using SAS 9.2. All statistical tests were conducted at 95%
confidence level using SAS (12).

Results and discussions

Slaughtering weight

The mean of SW of experimental bulls were between
154.00 and 160.75 kg (Table 2). The increase level of
ammonia OPF in ration did not significantly (P>0.05)
influence on the slaughtering weight of bulls. However it
looks that P; the use of 75% ammonia OPF in ration, tend
to decrease SW. This increase might be due to animals
which were relatively fed with the same ration composition
(Table 1). Lawrie and Ledward (13) mentioned that the
composition of nutrition generally affect growth rate as



well as other factors such as regions which will affect the
different tissues and various organs.

Carcass weight and carcass weight percentage

The means of carcass weight of experimental bulls were
between 59.60 and 66.75 kg and carcass weight percentage
of experimental bulls were between 36.30 and 41.94%
(Table 2). There was not significant effect at (P>0.05) of a
treatment on carcass weight and the percentage of carcass
weight. However it looks that the use of 50 % of ammonia
OPF in ration provides the highest percentage of carcass
weight. Fifty percent of the treatment ration with ammonia
was the best which may be due to the improvement of feed
conversion efficiency.

The results (Table 2) showed that there are no
significant effects at (P> 0.05) of treatment on the carcass
and percentage of carcass weight of bulls. However, the
treatment P,, 50 % of ammonia OPF manifested the highest
percentage of carcass weight among treatments. Bowker et
al. (14) stated that the percentage of carcass weight were
influenced by several agent such as breed, age, feed intake,
livestock conditions, sex, the contents of the digestive tract
and the place where the animals were cultivated. Increasing
of age and body weight will be followed by increasing
carcass weight (15,16), explained that factors affecting the
percentage of carcass weight may be the digestive tract,
vital organs and animal conditions which were
subsequencetly influenced the development of the fat

within abdominal cavity such as stomach, kidney, pelvic
and heart.

Rib eye muscle area

Rib eye muscle area (REMA) is a factor influencing in
estimating the amount of meat produced (Table 2). All
treatments did not significantly affect at (P>0.05) on
REMA. This might be due to relatively the same factors
affecting on SW of bull in this experiment. The increase of
REMA was liniar with SW. Romans and Ziegler (17)
mentioned that REMA was related with the proportion of
carcass tendon. Field and Schoonover (18) reported that
REMA was influenced with animal weight preslaughter.

Meat water content

The water content of experimental meat was shown in
Table 3. The water content of experimental meat was not
significant difference at (P>0.05) among treatments. This
might indicate that the four treatments did not influence
water content of meat as the accumulation of fat in
intramuscular fat or marbling was not optimal yet. In fact,
the animal used in this experiment was in growing phase as
the fat accumulation was not complete yet. The water
content of meat was influenced with animal age (19), sex
(20), fat content (21,22). Minish dan Fox (23), added that
the higher the meat fat content was, the lower the water
content was. The average water content of meat was
generally between 65 and 80 % (24).

Table 2. The slaughter weight, carcass weight, and carcass percentage of experimental bulls

Treatment Slaughtering weight (kg)  Carcass weight (kg)  Crcass percentage (%) Rib eye muscle area (cm?)
Py 158.25+1.97 59.60+2.92 37.34+2.03 49.25+3.12
P, 160.00+2.61 66.75+1.88 39.86+1.74 49.7542.98
P, 160.75+2.05 64.52+2.39 41.94+2.41 51.00+£2.74
P; 154.00+1.47 61.25+2.56 36.30+=1.97 47.25+2.30
Results are means + standard deviation; values mean of quadruplicate determinations.
Tabel 3. Meat chemical content of experimental cows
Meat chemical composition Treatment
(%) Py P, P, Ps
Water 76.45+0.91 75.25+0.77 75.05+0.62 74.86+1.43
Crude protein 21.57+0.70 21.73+0.77 22.35+0.98 21.82+0.90
Ether extract 1.49+0.04 1.56+0.09 1.58+0.04 1.51£0.07
Ash 1.33+0.14 1.27+0.10 1.34+0.08 1.32+0.15

Results are means =+ standard deviation; values mean of quadruplicate determinations.

Meat protein content

The crude protein content of meat of experimental bull
was in between 21.57 to 22.35% (Table 3). There was not
significant effect (P>.05) of treatment on meat crude
protein content. Generally, the protein content of meat is
relatively almost the same and possibly a very small
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different content in term of breed and SW. This difference
of content of meat crude protein might be due to meat
structure especially miofibril protein and bond tissue (25).
The crude protein content is related to the water content as
the hydrophilic property of meat protein is bonded to water
molecule (26). Soeparno (27) clarified that the chemical



composition of carcass could porpotionally change when
one of other chemical content changed. The difference of
water content, ash and fat in muscle could influence the
crude protein content of meat.

Meat fat content

The crude fat or ether extract (EE) content of meat of
experimental bulls was in between 1.49 to 1.58% (Table 3).
There was not significant effect at (P>.05) of treatment on
meat EE content. This result is in accordance with those of
water, ash and crude protein content. Judge e? al. (24) stated
that EE depends on the carcass component having maximal
growth at or latest growth after the growth of bone and
muscle. The growth of intramuscular fat was at the end time
after the growth of visceral fat and subcutanteous fat.
Furthermore, EE content of meat varied and could be
affected with breed, age, species, muscle parts and feed as
well as the sex. Bulls used in this experiment were in the
growth stage age so the fat development was not optimal
yet.

Ash content

The ash content of experimental bulls is shown in Table
3. The mean of ash content was in between 1.27 and 1.34%.
It was not significantly different among four treatments. It
was still in normal condition as the ash content of meat is
relatively stable and possibly has a little variation. Forrest
et al. (26) reported that ash content of the meat was closely
related with water, protein content and free fat tissue. Free
fat tissue is relatively rich in mineral content (28).

Conclussion

It was concluded that the treatment effect of ammonia
into OPF tend to increase the carcass weight and the rib eye
muscle area and also the chemical composition of meat was
not relatively different among treatments.
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