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Abstract
The study aimed to identify potential of complete feed formulated from local raw materials on and
beef cattle performance. This study employed Completely Randomized Design (CRD) consisted of 4
treatments and 3 replications. The treatments consisted of T0= amofer-corn straw ad libitum (9.0%
CP and 60.0% TDN); T1= Complete feed (10.0% CP and 55.0% TDN); T2= Complete feed (11.0 CP
and 60.0% TDN); T3= Complete feed (12.0% CP and 65.0% TDN. The results showed that the
treatment of amofer-corn straw significantly affected (P<0.01) chemical component i.e. crude protein,
NDF, ADF, cellulose, and hemicellulose of complete feed. The treatment of amofer-corn straw
significantly affected (P<0.05) feed consumption and Body Weight Gain (BWG). In conclusion,
Treatment T3 containing 12.0% of CP and 65.0% of TDN is more effective to improve beef cattle
performance.
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INTRODUCTION
As the Indonesian population increases, the demand
for high-quality meat consumption increases as well.
According to a survey in 2016, approximately 70-80% of
beef meat consumed is categorized as low-quality meat
due to unavailability of fattening-based technology.
Farmers prefer to keep their livestock with a cut-andcarry system (Ako 2019) with feeding technology. In
addition to the lack access to the technology, the
innovation in improving the quality of fattening feed is not
also lack of improvement (Hasan et al. 2005, Tahuk and
Dethan 2010). One method to anticipate this problem is
to promote fattening system that aims to improve the
quality of meat and to produce tender meat with low-fat
content reaching up to1.68% (Sarwono and Arianto
2006). The process of fattening is considered important
to produce high-quality meat. However, the process of
fattening should be supported with strategies of
technological
approach
through
concentrates
supplementation in the form of complete feed availability
(Munasik et al. 2013).
Gustini and Permadi (2015) argued that the
development of complete feed technology is one method
or technique to produce concentrate-based feed which
is provided for improving nutrient digestibility (Santra et
al. 2002). In this process, the crude fiber and protein
sources are mixed to generate homogenous source
through
physical
treatment
process
and
supplementation to positively promote feed effectivity
and storage access. Complete feed supply is expected

to fulfill nutritional needs of livestock and capable to
improve the beef cattle enterprise improvement.
Evaluation on different types of feedstuffs is very
important in the feed formulation (Kumar et al. 2015).
Therefore, the utilization of local raw materials provides
accessibility for farmer due to the sustainable availability
of raw materials. Complete feed is one method of
utilizing potential local food source effectively (Beigh et
al. 2017). Furthermore, the process will be more
effective if innovation in feeding technology is
implemented properly. There are three requirements in
the production of complete feed: (1) Containing source
of fiber (2). Containing source of energy (3) Containing
source of protein. These nutrients must be provided to
the animals through eating, drinking, or breathing (Hall
et al., 2009). However, the nutritional quality in the
feedstuff is very important and necessary to be first
analyzed through testing by in vitro technique. Energy
value is calculated based on in vitro analysis in
accordance with published data of feedstuff and the final
objective of feed analysis is to provide responses in
relation to the given composition encompassing energy
value of ruminant feed and the level of digestibility in the
rumen (Krishnamoorthy et al. 1995, Kumar et al. 2015).
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Table 1. The feedstuff composition of the treatment on the dry matter
T0
CP
TDN
Corn Straw
45
4.05
27
Gamal Leaves
15
1.35
9
Milled Corn
8
0.72
4.8
Rice Bran
10
0.9
6
Coconut Cake Meal
6
0.54
3.6
Onggok Flour
9
0.81
5.4
Tofu Waste
5
0.45
3
Urea
1
0.09
0.6
Mineral Mix
1
0.09
0.6
Chemical Laboratory of Animal Science Faculty, Hasanuddin University, 2018
Feedstuff

%

T1
CP
4.5
1.5
0.8
1
0.6
0.9
0.5
0.1
0.1

T2
TDN
24.75
8.25
4.4
5.5
3.3
4.95
2.75
0.55
0.55

CP
4.95
1.65
0.88
1.1
0.66
0.99
0.55
0.11
0.11

T3
TDN
27
9
4.8
6
3.6
5.4
3
0.6
0.6

CP
5.4
1.8
0.96
1.2
0.72
1.08
0.6
0.12
0.12

TDN
29.25
9.75
5.2
6.5
3.9
5.85
3.25
0.65
0.65

MATERIALS AND METHODS
Material Research
All feedstuff of the research were obtained from a
local raw materials consisted of corn straw, gamal
leaves, milled corn, rice bran, coconut cake meal,
onggok flour, tofu waste, urea and mineral mix. The
nutritional content of those materials was presented in
Table 1. Feedstuff composition of each treatment was
presented in Table 1.
Research Procedure
Feedstuff such as corn straw is collected and cut into
pieces using a chopper. Amofer processing was
conducted by adding 1.0% local organic microorganism
of corn straw weight, 2% urea and 60% sufficient water.
Amofer-corn straw was fermented for 21 days in 100kg
plastic drum with anaerobic condition. After
fermentation, physical and chemical quality of feed from
each sample was analyzed in Chemical Feed
Laboratory Faculty of animal science, Hasanuddin
University (2019). Physical and chemical quality was
analyzed through the texture, colour, odour, and pH
observation as well as in vitro evaluation of ration
composition, dry matter and organic consumption.
Complete feed was composed of amofer-corn straw
and other raw materials consisting of gamal leaves,
milled corn, rice bran, coconut cake, cassava, urea,
mineral mix, salt and coconut oil. Complete feed supply
to the treatment group was performed 3 times in a day
without other additional feed unless drinking water.
The treatments were applied randomly in individual
pen. Firstly, pre-treatment was applied for 14 days, to
eliminate the remaining effect of previous feed and to
accustom the cattle to consume the complete feed. This
is the adaptation period after the cattle passed the
adaptation period, treatment was performed for 3 weeks.
Physical and Chemical Analysis
Parameters measured in the research were physical
and chemical characteristics of the silage. The former
included texture, colour, odour and pH observation. The
chemical content was analyzed for protein content,
crude fiber, fat, NFE, NDF, ADF, Cellulose,
Hemicellulose according to the AOAC (1995) standard
procedures Neutral detergent fiber (NDF), acid
detergent fiber (ADF), cellulose, and hemicellulose
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Fig. 1. Physical Characteristics of Complete feed

content were performed by Goering and Van Soest
(1970) method.

Research Methods
The study employed Completely Randomized
Design (CRD) consisted of 4 treatments and 3
replications. The treatments consisted of T0= amofercorn straw ad libitum (9.0% CP and 60.0% TDN); T1=
Complete feed (10.0% CP and 55.0% TDN); T2=
Complete feed (11.0% CP and 60.0% TDN); T3=
Complete feed (12.0% CP and 65.0% TDN).
Data Analysis
The data was analysed using analysis of variance
according to by Completely Randomized Design (CRD).
The comparison among the means was analyzed with
Duncan Multiple Range Test (DMRT) (Steel and Torrie
1980)
RESULTS AND DISCUSSION
The General Quality and Physical
Characteristics of Complete Feed
The results of pH measurement, the texture, the
colour and the odour of Complete feed caused by silage
after 21 days of ensilage process are presented in Fig.
1 and Table 2.
Table 2 shows that the pH average value of the
treatments ranged from 4.10 to of 4.63. The range of pH
values was relatively low. This was possibly due to the
effect of the additional materials on complete feed. The
additional material contributed to the increasing
population of acid-producing bacteria and subsequently
decreased the pH. The bacteria are generally found in
corn straw, grass or other forages that are processed
into silage and added with other materials to sustain the
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Table 2. Degree of acidity (pH), texture, colour and odour
of fermented Complete feed
Treatment
T0
T1
T2
T3
a
pH
4.63
4.50a
4.30ab
4.10b
Texture
Soft
Soft
Soft
Soft
Brownish
Brownish
Colour
Brown
Brown
Yellow
Green
Odour
Weak
Quite Sour Quite Sour
Quite Sour
Values sharing: Different superscript on the similar raw showed significant
impact (P<0.05); T0= amofer-corn straw ad libitum (9.0% CP and 60.0%
TDN ); T1= Complete feed (10.0% CP and 55.0% TDN) ; T2= Complete feed
(11.0 CP and 60.0% TDN); T3= Complete feed (12.0% CP and 65.0% TDN)
Variable

Table 3. The average value of crude Protein, Neutral
Detergent Fiber (NDF), Acid Detergent Fiber (ADF),
Cellulose, Hemicellulose
Treatment
T0
T1
T2
T3
Crude Protein 4.23a±0.05
5.05b±0.07
7.15c±0.04
8.02d±0.02
NDF
60.25a±0.03 51.28b±0.01 53.85b±0.70 55.06b±0.03
ADF
40.24a±0.01 36.36b±0.04 33.15b±0.03 34.60c±0.01
Cellulose
30.12b±0.01 19.12a±0.70 19.10a±0.72 17.12a±0.01
Hemicellulose 20.12b±0.01 18.44a±0.01 17.14a±0.03 15.75a±0.01
a,b,c,d
Means sharing: different superscript showed significant impact
(P<0.01); T0= amofer-corn straw ad libitum (9.0% CP and 60.0% TDN); T1=
Complete feed (10.0% CP and 55.0% TDN) ; T2= Complete feed (11.0 CP
and 60.0% TDN); T3= Complete feed (12.0% CP and 65.0% TDN)
Variable

sufficient bacterial population (Ridwan and Widyastuti
2001).
The treatment T0 appeared to be the highest pH
compared to treatment TI, T2 and T3. This was due to
the process of complete feed silage production where
treatment T0 did not use preservatives or additive
materials. Preservatives or additives are used to fulfill
the prepared soluble carbohydrates in fermentation
process and decrease the pH of the silage (Matsuhima
1979). Siregar (1996) stated that on the making of silage
need preservatives to form acidic with the optimal acidity
degree.
The physical silage showed positive signs marked by
green to brownish-brown, yellowish colours in all parts
of the silage. Texture, colour and odour did not appear
as well as fungus on silage surface appeared only in a
very small amount. Rusdy (2016) stated that the
characteristics of the good silage included a less-sour
odour, brownish-green, yellowish-brown colour, not
cloudy, not slimy, low pH and visible texture.

Chemical Components of the Complete Feed
The components of the chemical content measured
in this research are crude Protein, Neutral Detergent
Fiber (NDF), Acid Detergent Fiber (ADF), cellulose,
hemicellulose. The chemical components were
presented in Table 3.
Nutritional value of ruminant feed was determined
through the concentration of its chemical composition,
as well as the digestion rate in the rumen. Feed analysis
aims to predict the response of productive animals when
they were provided with treatment rations at different
composition (Kumar et al. 2015). Chemical analysis of
feedstuffs only provides nutrients content but cannot
provide information on the fermentation value (Sallam
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2005). Based on analysis of variance (ANOVA) in Table
3 the treatment of amofer-corn straw significantly
affected (P<0.01) crude protein, NDF, ADF, cellulose,
and hemicellulose of complete feed.

The Content of Crude Protein
Based on DMRT, the result showed that T0
treatment was significantly different from T1, T2, and T3.
Table 3 indicated that the crude protein content of
treatment T3 was higher than the treatment T0, T1 and
T2. This indicated that the protein content of corn as
complete feed material contained the highly digestible
fraction particularly hemicellulose and cellulose. On the
contrary, the components in the ADF, lignin and silica,
are indigestible by the rumen microbes (Dooley 2019).
High content of crude protein in treatment T3 was
caused by the material content contained in the
complete feed. Microbial activity in the rumen also
affects the protein degradation optimally (Tahuk et al.
2017). Generally, the chemical content or the
digestibility of feed also are affected by the amount of
chemical composition material, feeding frequency, feed
processing, as well as interaction effects of interactions
in complete feed (Pond et al. 1995).
The Content of NDF and ADF
The highest content of NDF and ADF was found in
the treatment T0 compared. Table 3 showed a decrease
of fermented NDF and ADF content for 21 days. This
decrease was caused by the lactic acid bacteria
(Lactobacillus sp). The lactic acid produced by
decomposing bacteria is able to decompose cellulose
and hemicellulose lignin bond (Chuzaemi 1994).
Cellulose and hemicellulose lignin bond caused the cellbound content to dissolve in the neutral detergent acid
solution. This caused the contents of the cell to increase
while the component of the insoluble crude fiber of the
cell wall in neutral detergent fiber (NDF) decreases.
The Content of Cellulose and Hemiseluosa
Based on the DMRT, the result shows that T0
treatment was significantly different from P<0.01) T1,
T2, and T3 on cellulose and hemicellulose. The highest
treatment was T0. The decrease of cellulose and
hemicellulose in each treatment was caused by fiber
digestive enzymes. The role of the enzymes was to
degrade crude fiber in the fermentation process. Widya
(2005), stated that the cellulose enzyme is one of the
enzymes produced by microorganisms that degrade
cellulose into glucose. It is similar to hemicellulose
content produced by indigestible lignocellulose content.
Lignin content in the corn straw as the primary material
for complete feed was high. According to Sutardi (1980),
the primary factors affecting the degradation of
hemicellulose are ineffective chemical resistance and
hemicellulose digestibility due to the lignin content that
generates
the
formation
of
indigestible
lignohemicellulose bond. In general, tropical forage and
concentrate feed have a large proportion of lignified of
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Table 4. The average consumption of dry matter (DM),
crude protein (CP), and total digestible nutrients (TDN) in
Bali Cattle supplied with Complete feed
Variable

Treatment
T0

T1

T2

T3

DM Consumption
2.23a±0.01 2.05b±0.13 2.54c±0.01 2.04d±0.01
(%WG)
CP Consumption
0.34a±0.01 0.45b±0.01 0.50c±0.01 0.83d±0.83
(kg/head/day)
TDN Consumption
4.04a±0.42 4.25b±0.03 4.35c±0.07 4.56d±0.01
(kg/head/day)
TDN Consumption
49.51a±0.01 56.12b±0.01 63.10c±0.01 65.05d±0.01
(g/kg/0,75)
a,b,c,d
Means sharing: different superscript showed significant impact
(P<0.05); T0= amofer-corn straw ad libitum (9.0% CP and 60.0% TDN); T1=
Complete feed (10.0% CP and 55.0% TDN) ; T2= Complete feed (11.0 CP
and 60.0% TDN); T3= Complete feed (12.0% CP and 65.0% TDN)

cell wall with low fermentation rate and digestibility that
leads to the low digestibility and nutrition (Ibrahim et al.
1995). Fermentation will also convert hard structure to
soft structure involving physical, chemical and biological
changes. Materials with complex structure can be
transformed
into
simplified
structure
through
fermentation process and therefore, digestion process
will be more efficient (Ribeiro 2000)

Feed Consumption
Feed consumption consists of the consumption of
dry matter (DM), Crude Protein (CP) and consumption
of total digestible nutrient (TDN) are presented complete
feed in Table 4.
Based on analysis of variance, the treatment of
fermented complete feed significantly affected (P<0.05)
dry matter consumption, crude protein and TDN
Consumption. The highest average consumption of dry
matter was T2 treatment. Different feedstuff in ration
formulation may result in different nutrient and
palatability that affected the amount of cattle
consumption. According to Sebarinoto et al. (1991),
Krishnamoorthy (1995), the physical form of feedstuff
may affect its palatability
The lowest and the highest consumption of crude
protein were T0 and T3 treatment respectively due to the
increasing supply of high protein primarily from other
material mixes The average consumption of TDN was
higher of T3 compared to T0, T1 and T2. The high TDN
consumption was found on treatment T3 was due to the
higher TDN content from gamal leaves than corn straw
and corn cob.
Body Weight Gain and Feed Conversion Ratio
Average body weight gain and feed conversion ratio
of Bali cattle supplied with Complete feed are presented
in Table 5.

Table 5. Body Weight Gain (BWG) and feed conversion
ratio (FCR) of Bali fed on Complete feed
Variable

T0

Treatment
T1
T2

T3
Body Weight Gain
0.60a±0.30
0.75b±0.30 0.82c±0.60 0.85d±0.90
(BWG)
Feed conversion
10.56±0.72 11.73±0.68 9.50±0.42 9.60±0.30
ratio (FCR)
a,b,c,d
Means sharing: different superscript showed significant impact
(P<0.05); T0= amofer-corn straw ad libitum (9.0% CP and 60.0% TDN); T1=
Complete feed (10.0% CP and 55.0% TDN) ; T2= Complete feed (11.0 CP
and 60.0% TDN); T3= Complete feed (12.0% CP and 65.0% TDN)

Analysis of variance In Table 5 showed that the
treatment of fermented complete feed significantly
affected (P<0.05) Body Weight Gain (BWG) but the
treatment did not significantly affect (P>0.05) feed
conversion ratio (FCR). Based on DMRT the results
showed that the T0 treatment significantly different from
T1, T2, and T3 treatment. The T3 treatment was higher
than that in T0, T1, T2 on BWG and FCR. This was due
to the supplementation of Gamal leaves generating
sufficient protein availability for livestock. This was also
confirmed by a higher crude protein consumption (Table
3) on T3 treatment. Therefore, excessive protein can be
used to increase body weight of cattle.
According to the NRC (1984), protein requirements
for Bali cattle with 300 kg body weight with BWG target
of 1 kg requires 760 g/day of daily protein consumption.
Based on CP consumption in Table 5, treatment T1 and
T2 was, in fact, sufficient to obtain 1 kg BWG. However,
the average BWG for T1 and T was only 0.79 kg and
0.84 kg respectively. Likely it is associated with unmet
energy to increase body weight gain efficiency. Although
the protein was excessive. The excessive protein would
not be able to be used optimally by the livestock.

CONCLUSIONS
Based on the results of this study, It can be
concluded that Treatment T3 containing 12.0% of CP
and 65.0% of TDN is more effective to improve beef
cattle performance.
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