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Abstract  - Complete feed (CF) utilization is expected to have impact on higher productivity due to increased intake and digestibility. 
The objective of research was to evaluate the effects of different level protein of CF based-on fermented ammonization (amofer) rice 
straw to Simmental offspring intake and digestibility  Twenty males Simmental offspring with average live weight 372.15± 26.64 kg 
(coefficient of variance 7.16%) were used in this study. Feed treatment consisted of BC Nutrifeed 132 concentrate as control feed (T0) 
and CF based-on amofer rice straw consisted of T1, T2, T3 and T4 which had crude protein content 11, 12, 13 and 14% respectively and 
also total digestible nutrients (TDN) ±  62%. Completely randomized design with five treatments and four replicates were designed for 
this research. Data was analyzed by analysis of variance (ANOVA) at 95% significance level. The results showed that different crude 
protein did not affect the intake of dry matter, organic matter, crude protein and TDN. It was significantly affected the digestibility of 
dry matter, organic matter and crude protein (p<0.01). The highest digestibility was obtained to treatment with 12% crude protein and 
± 62% TDN. Conclusion of this study was different level of crude protein constituted in CF which produced from specific material 
resource was proven to have impact in increasing cattle’s digestibility. 
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I. INTRODUCTION 

Livestock development especially for beef cattle 
breeding needs to be done through sustained effort, 
modern and professional by utilizing technological 
innovation to improve its business efficiency. The 
successful development of beef cattle is determined by the 
sufficient of food both in quantity and quality. Forage as 
major component of feed is derived from grazing land and 
other sources. Moreover, the development of beef cattle 
should be supported by industry which optimizes the 
utilization of local resources through an integrated pattern. 
That condition reflects the importance of crops and cattle 
integration. By product produced from plantation and 
crop could be source for livestock ration by improving 
their nutritional ingredients (Mathius and Sinurat, 2001; 

Nkrumah et al., 2006; Diwyanto, 2008; Mathius, 2008; 
Muyulu et al., 2010; Kuswandi, 2011). 

Ration technology is growing year to year such as 
complete feed (CF) for beef cattle. Complete feed provides 
sufficient nutrients for beef cattle in certain physiological 
level. CF is fed for beef cattle as the only feed which 
enables to meet the basic needs of life and production 
without the addition of other materials except water. The 
use of CF in beef cattle breeding can produce high 
productivity, so it is believed that the use of CF will give 
more efficiency both technically and economically 
(Hartadi et al., 1997; Mayulu, et al., 2009; Sunarso et al., 
2011; Mayulu et al., 2012). 

Rice straw is by-product of paddy plant which has 
potential source for fiber needs of beef cattle. Utilization of 
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rice straw as ruminant feed has several constraints due to,       
a) low crude protein content; b) high content of crude 
fiber;    c) high content of lignin; d) high content of silica; e) 
low carotene; and f) low digestibility. Fermented 
ammonization (amofer) on rice straw can increase crude 
protein content from 4.3 to 9.03%, increase the 
digestibility and also preserve the feed ingredients 
(Prihartini, 1998; Hadi and Ilham, 2002; Suharto, 2004; 
Utomo, 2004). In this study, utilization of amofer rice 
straw as basal constituent for CF is an effort to increase 
efficiency by reducing feed provision cost. Beef cattle 
breeding either in small or industry breeding could use 
amofer rice straw on their ration need. 

Biosynthesis of rumen microbes can work well and 
experience the peak performance at 5 mg rumen ammonia 
/100 ml rumen fluid concentration (Satter and Slyter, 
1974). The concentration is produced by ration with crude 
protein level between 11.4 and 13.3% at 60 to 80% TDN 
(Satter and Roffler, 1981). Increased level of crude protein 
can affect the feed intake and efficiency (Cullison and 
Lowrey, 1987; Basuki, 2000). 

Utilization of amofer rice straw and concentrate 
technology with crude protein level from 10 to 14% in 
beef cattle breeding is proven could increase average live 
weight and feed efficiency (Sunarso, 2003; Mayulu et al., 
2009; Sunarso et al., 2011). According to this, the research 
is conducted to evaluate the effect of different level of 
protein used in CF-based amofer rice straw on Simmental 
beef cattle crossbred’s intake and digestibility. 

II. MATERIAL AND METHOD 
The research was conducted in Mixed Farming which 

locates on Agriculture Information and Extension Center, 
Cepu 5th km, Jepon sub district, Blora district. Twenty 
Simmental offspring with average live body weight 
372.15± 26.64 kg (coefficient of variance 7.16%) were 
used in this study. Control treatment (T0) was of amofer 
rice straw mixed with BC 132 Nutrifeed, Klaten at 5 
kg/day. Four treatments consisted of T1, T2, T3 andT4 were 
used which had crude protein content 11, 12, 13 and 14% 
respectively and also total digestible nutrients (TDN) ± 
62%. The balance of amofer rice straw and concentrate 
were 40:60%. CF material consisted of: amofer rice straw, 
yellow corn, dried cassava waste pulp, rice bran, cotton 
seed oil cake, coffee pulp, palm oil, palm oil cake, urea, 
mineral mix and salt. Feed composition and nutrient is 
shown in Table 1.  

The beef cattle were housed in metabolic individual 
cages 1.25 x 2 m, feed were offered with feeding box while 
drinking water were offered using water bucket 10 L. 
Research equipments used in this research were as follows: 
electric weighing scale “Great Scale Weighting Indicaro” 
type XK3190-A7 capacity 2000±1 kg for weighing the 
cattle; hanging weighing scale capacity 50±0.5 kg and 
settle weighing scale “Eva Collection” capacity 5±0.02 kg 
for weighing the CF feedstuff, offered feeding, discharged 
feed intake and fesses; mixer for mixing feeding material; 
and diesel machine.  

Completely randomized design with five treatments 
and four replication was adopted in this research. Each 
replication was consisted of five male cattle. It means that 

twenty male cattle were used for this research. The 
treatment was as follows: T0: amofer rice straw (offered ad 
libitum) and concentrate 5 kg/cattle/day; T1: CF with 
crude protein 11%; T2: CF with crude protein 12%; T3: CF 
with crude protein 13%; and T4 : CF with crude protein 
14%.  

Table 1.  Feed material composition and nutrient content   based 
on dry matter 

Composition Treatment (%) 
  T0 T1 T2 T3 T4 

Feedstuff:  
Amofer rice straw 63.37 40.00 40.00 40.00 40.00 
Rice bran - 6.70 6.20 9.30 5.80 
Milled corn - 10.00 10.00 10.00 10.00 
Coffee pulp - 1.50 1.00 1.00 1.00 
Dried cassava waste pulp - 30.00 27.00 21.00 20.00 
Cotton seed oilcake - 1.00 3.00 4.50 8.00 
Palm oil cake - 10,00 12.00 13.40 14.40 
Palm oil - 0.10 0.10 0.10 0.10 
Urea - 0.50 0.50 0.50 0.50 
Mineral Mix - 0.10 0.10 0.10 0.10 
Salt - 0.10 0.10 0.10 0.10 
Concentrate BC 132 36.63 - - - - 
Total 100.00 100,00 100.00 100,00 100.00 
Nutrient CF: 
Dry matter1 89.36 89.25 89.23 88.71 89.53 
Organic matter1 82.46 82.88 85.28 83.90 84.21 
Crude protein1 9.98 11.47 11.97 12.69 13.65 
Crude fat1 2.44 2.73 2.74 2.88 2.75 
Crude fiber1 31.92 26.45 24.57 24.98 27.59 
BETN1 38.12 42.23 46.00 43.35 40.22 
TDN2 55.17 60.41 62.35 62.11 59.93 
Ca1 1.53 0.66 0.84 0.49 0.72 
P1  0.13 0.21 0.18 0.19 0.20 

 
 

1Laboratory proximate analysis result  
2Calculation result (Sutardi, 2001) 
 

Fermented ammonization rice straw was produced 
from urea 3% (Musalia et al., 2000), biofad  1% of total 
rice straw. Mixing material from urea and biofad were 
evenly spread onto rice straw. Each spread was applied for 
20 cm height of rice straw and applied continuously up to 
5-6 m height. Adequate water was also spread onto the 
rice straw. After those applications, rice straw was 
fermented for 21 days in aerobic condition. After fully 
fermented, the rice straw was tempered and chopped in 3-
5 cm for CF feedstuff. The CF mixing process was carried 
out once in two weeks until the research finish. 

Feeding amount was 3% of total live weight and 
offered twice a day at 7.00 am and 2.00 pm. The observed 
parameters were dry matter intake (DMI), organic matter 
intake (OMI), crude protein intake (CPI), total digestible 
nutrients (TDN) intake and also digestible dry matter 
(DDM), digestible organic matter (DOM) and digestible 
crude protein (DCP).  

Dry matter intake was obtained from multiplication of 
total CF offered with % dry matter CF and then deduct 
with multiplication of discharged CF with discharged % 
dry matter CF. Organic matter intake was obtained from 
multiplication of dry matter CF intake (g) with % dry 
matter  CF. Crude protein intake was obtained from 
multiplication of dry matter CF intake (g) with crude 
protein CF. Total digestible nutrients intake was obtained 
from multiplication of dry matter CF intake (g) with % 
TDN (Tulloh, 1978; Parakkasi, 1999). 

Dry matter digestibility was obtained from percentage 
value of different dry matter intake (g) and dry matter 
amount remain in fesses and divided with dry matter 
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intake (g). Organic matter digestibility was obtained from 
percentage value of different organic matter intake (g) and 
organic matter amount remain in fesses and divided with 
organic matter intake (g). Crude protein digestibility was 
obtained percentage of different crude protein intake (g) 
and crude protein amount remain in fesses and divided 
with crude protein intake (g) (Tulloh, 1978 and Parakkasi, 
1999). 

Data was processed using Ms. Excel 2003 (Santoso and 
Ashari). Data was analyzed by Costat for analysis of 
variance (Anova) at 95% significance level and followed 
with Duncan Multiple Range Test for different significant 
test (Gaspersz, 1994; Gomez and Gomez, 2007). 

III. RESULT AND DISCUSSION  

Ration intake is considered as basic case to support 
primary needs, growth, production and reproduction 
(Ensminger, 1987; Sunarso, 2003; Mayulu, 2009). Based 
on the variance analysis, the result showed that there 
were no different among five treatments which agreed 
that ration had similar influence on DM intake. Similar DM 
intake showed that four CF treatments under 11, 12, 13 
and 14% CP were being consumed in similar amount with 
control treatment. In other words, treatments with 
different CP content had similar taste and palatability with 
control treatment. The average value of DM, OM, CP and 
TDN intake is shown in Table 2. 

The similar palatability assumption in this research 
was based on similar basal utilization i.e. amofer rice 
straw. Based on the observation during study, cattle likes 
amofer rice straw due to its sour and distinctive smell. 
Similar DM intake was caused by similar rumen’s capacity 
of each cattle which related to the homogenous cattle used 
in this study. Chemical analysis result regarding with DM 
intake showed no different among values i.e. 88.71-
89.53% (Table 2). This could be as a factor which caused 
feed amount consumed by cattle showed no different. In 
other side, energy amount which is determined by TDN 
showed similar value and it was also proven by similar 
TDN intake.  

Table 2.  Average Value of DM, OM, CP and TDN intake of 
Simmental Cattle Offspring on Different Protein Level 
of CF 

Variable Treatment 

  T0 T1 T2 T3 T4 
 ..…………….….….. (kg/cattle/day) …………………….. 
Dry Matter Intake 11.77 10.02 11.00 11.14 9.40 
Organic Matter Intake 9.71 8.30 9.38 9.35 7.92 
Crude Protein Intake 1.18 1.15 1.32 1.41 1.28 
Total Digestible Nutrien Intake 6.50 6.05 6.86 6.92 5.63 

 
 

 
The result of dry matter intake in control treatment 

and CF 11, 12, 13 and 14% crude protein were 11.77; 
10.02; 11; 11,14 and 9.4 kg/cattle/day, respectively has 
sufficient amount in fulfilling cattle needs. Dry matter 
intake based on cattle live weight i.e. 2.39% was in the 
range of cattle’s dry matter intake needs. Adequate dry 
matter intake leads to sufficient organic matter intake that 

serves as a source for energy, builder substance and 
support the metabolic process. Statistical analysis showed 
that there were no significant different to the organic 
matter intake of Simmental cattle offspring which treated 
by different level of CF. The average value of organic 
matter intake is shown in Table 3. The result agrees with 
dry matter intake result due to organic matter has higher 
portion in dry matter ration. The value of organic matter 
intake for each control and CF 11, 12, 13 and 14% crude 
protein treatment were 9.71; 8.30; 9.82; 9.35; 7.92 
kg/cattle/day, respectively. This result showed that 
organic matter had higher portion in dry matter intake i.e. 
82.46; 82.88; 85.28; 83.90; 84.21%, respectively. 
According to Tillman et al., (1998), the highest portion of 
organic matter substance presents in dry matter. This 
condition showed that dry matter has important role for 
cattle metabolism process. 

Sufficient organic matter intake also ensures adequate 
VFA’s rumen production which uses for maximizing 
rumen microbe synthesis and give positive advantage for 
cattle itself. In vitro analysis showed that average VFA’s 
production for T0, T1, T2, T3and T4 were  90.00; 93.33; 
106.67; 110.00 dan 103.33 mM, respectively or range at 
90.00-110.00 mM. 

Based on variance analysis, crude protein intake not 
showed significant different among treatments. The result 
refused the hypothesis that different level of crude protein 
influence the dry matter intake. It was initially assumed 
that different level of crude protein in CF would give 
different effect on crude protein intake. 

Crude protein intake could represent the adequacy 
amount of N-NH3 for rumen microbe biosynthesis. In vitro 
analysis showed that ration with 11.4-13.3% crude 
protein and 60-80% TDN could produce N-NH3 rumen 
5mg% which sufficient for rumen microbe to perform 
protein synthesis. TDN intake at different level of CF is 
shown in Table 3. Variance analysis showed that TDN 
intake in each treatment was not significantly different. 

Total digestible nutrients were derived from organic 
material which was part from dry matter so that energy 
intake in TDN was also similar among treatments. TDN 
intake was calculated from dry matter intake of TDN so 
that treatments T1, T2, T3 and T4 which used similar TDN 
±62% would result in similar TDN intake. Leng et al., 
(1977)  and Orskov (1992) stated that energy or TDN 
reflects utilized organic or energy amount of the body. 
Therefore, the adequacy of TDN associates with the 
availability of energy for metabolic processes. 

Digestibility is defined as nutrition amount which is not 
excreted in fesses or assumed that nutrient contained in 
fesses is totally digested and absorbed. Digested amount is 
the difference between feed consumed with contained in 
fesses (France et al., 2000; DFID, 2006; Wright and Lackey, 
2008). Dry matter, organic matter and crude protein 
digestibility of each treatment are shown in Table 3. Based 
on variance analysis, dry matter digestibility showed 
significant different (P<0.01). Orthogonal contrast test 
showed that dry matter digestibility among treatment 
were not significantly different among treatments. The 
difference of dry matter digestibility was caused by 
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control treatment upon four others treatments while the 
four treatments itself did not show significant different. 
Dry matter digestibility on CF 11, 12, 13 and 14% crude 
protein showed significant different (P<0.01) compared 
with control treatment. 

Table 3. Average value of dry matter, organic matter and 
crude protein digestibility of Simmental Cattle 
offspring on different protein level  

Variable Treatment 
  T0 T1 T2 T3 T4 

 .……………………….….. (%) …..….……………………. 
Digestible dry matter  59.96b 65.35a 65.60a 65.93a 64.52a 
Digestible organic matter 65.18b 70.31a 70.54a 70.83a 69.06a 
Digestible crude protein 58.31b 64.50a 65.41a 66.87a 66.06a 

 
 

* Different superscript on the same row shows significant different 
(P<0.01)   on each treatment T1, T2, T3, T4, compared to T0 

Crude fiber content, particle size of fiber resource and 
higher portion of amofer rice straw in control treatment 
was assumed as factors which affects dry matter 
digestibility between CF and control treatment. Crude 
fiber content 31.92% in control treatment was higher than 
CF treatments i.e. 26.45, 24.57, 24.94 and 27.57%, 
respectively (Table 2).  Arora (1995) and Sutardi (2001) 
stated that higher crude fiber will decrease the 
digestibility performance. Crude fiber is a part of dry 
matter and therefore the higher crude fiber, the lower dry 
matter intake. 

Related with particle size of fiber resource, control 
treatment used chopped amofer rice straw while CF 
treatments were not chopped. According to Table 2, it is 
shown that consumed amofer rice straw offered ad libitum 
was 63.37% compared with CF with 40%. 

Crystalline silica presents in the cell wall that fills the 
space between cells. Crystalline silica is not soluble in 
rumen fluid, thus a constraint to rumen microbes and 
enzymes to digest the produced rice straw. High content of 
lignin would inhibit rumen microbe to digest the rice 
straw, due to the aged of plant structure. The tissue has 
experienced lignification process which leads to develop 
complex bon of lignocellulose and lignohemiselulosa that 
is hard to digest. Cellulose, hemicelluloses and lignin, 
which are the major components of lignocellulosic 
biomass, interact with each other and form a rigid 
structure that increases the difficulty of degradation of 
lignocellulosic biomass. Despite of the biologically 
recalcitrant nature of lignocellulosic biomass, it can be 
efficiently digested by rumen microorganism in natural 
eco-systems. This has attracted increasing interests among 
the researchers worldwide. Rumen microorganism have 
been successfully employed to digest a variety of 
lignocellulosic biomass, including agricultural residues, 
organic fraction of the municipal solid wastes and aquatic 
plants (Van Soest, 1994; Barnes and Keller, 2004; Hu and 
Yu, 2005;  Van Soest, 2006; Yue et al., 2007; Yue et al., 
2013).  

Similar dry matter digestibility of CF 11, 12, 13 and 
14% CP were caused by similar particle size of the fiber 
resource. Fermented ammonization rice straw used in this 

treatments were initially chopped to 3-5 cm prior feeding. 
Chopping treatment enlarge surface area of the feed which 
makes it easier for rumen microbe to digest the feed. 
Similar particle size of the feed caused similar amount of 
the feed digested by rumen microbe during their activity. 
Rezaeian et al. (2006) showed that choping treatment 
enlarge the surface area of the feed that will generate 
rumen microbes to digest the feed easier. The similar 
proportion of fiber resource (40%) in the formulation of 
CF was thought to be the factor of similar dry matter 
intake. 

Based on variance analysis, different level of CF 
treatment showed significantly different (P <0.01) among 
treatments. Orthogonal contrast test results showed that 
organic matter digestibility of feed control significantly 
different with CF 11, 12, 13 and 14% CP (P <0.01). On the 
other hand, organic matter digestibility was not 
significantly different among different level of CF 
treatments. The average value of organic matter and crude 
protein digestibility in different protein levels is shown in 
Table 3. 

Variance analysis result showed that crude protein 
digestibility was significantly different due to different 
level of CF protein content towards Simmental cattle 
offspring.  Orthogonal contrast test results showed that 
crude protein digestibility of CF 11, 12, 13 and 14% crude 
protein treatment was significantly different with control 
treatment (P <0.01). Mean while, crude protein 
digestibility was not significantly different among different 
level of protein treatment. 

Sufficient concentration of NH3 to inside rumen in 
order to meet the needs of rumen microbial synthesis can 
not be separated from the use of urea in the formulation of 
CF. Urea is a source of NPN (Non Protein Nitrogen) that is 
easierchanged by rumen microbes into ammonia. Protein 
in rumen will be hydrolyzed by proteolitis enzyme 
produced in rumen microbes. Most of the rumen microbes 
can not directly utilize amino acids. 

Crude protein digestibility with 11, 12, 13 and 14% CP 
showed no difference. This was due to different 
percentage composition of feed ingredients in CF 
formulation, namely coconut and cotton seed oil cake. 
Coconut oil cake is one of protein source that contribute 
on CF protein level. 

Feed source has net ammonia production rate at 2.21 
mM/h and degradation index value 62.03%. It showed low 
protein solubility in rumen fluid was low which could be 
caused by the presence of substance that inhibit the 
change of protein into ammonia. Fat content which 
remains in feedstuff was thought as substance which 
inhibits the retrieval of amino acids and energy 
metabolism in the rumen microbe protoplasm. This 
presence caused proteolytic microbes could not perform 
its function which result in reducing NH3 concentrations in 
rumen. Gossipol cotton seed oil cake contains protein that 
can protect protein contained in the feed. Protected 
protein caused protein degradation rate by rumen 
microbe become slower. The higher of the protein level 
needs higher portion of both ration material. This was 
presumably that ration which had higher protein level 
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would have effect on lowering the availability of ammonia 
for rumen microbe. Protein degradation would occur vice 
versa so that total protein ration derived from microbe 
and discharge from digestive duct would equal to digested 
ration protein (Ngadiyono and Baliarti, 2001; Seo et al., 
2010; Habib et al., 2013) .  

IV. CONCLUSIONS 

Research revealed that the use of fermented 
ammoniation rice straw-based CF could improve feed 
digestibility compared with control treatment. Based on 
the calculation, crude protein amount at 12% and ±62% 
TDN was found to be the best composition level of 
fermented ammoniation rice straw-based CF. The use of 
fermented ammonization rice straw-based CF was proven 
could substitute fiber source obtained from forage in 
which their availability become lack. 
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