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Abstract

The research has been carried out for 3 months, starting from May 13 to August 13,
2021 in the experimental cage of the Faculty of Agriculture, University of Timor, while
the analysis of digestibility of fat, crude fiber, and Extract Material Without Nitrogen
(EMWN) at the Chemistry Laboratory of the Faculty of Animal Husbandry, University
of Nusa Cendana. The purpose of this study was to determine the effect of using fish meal
as a protein source in a complete feed on the digestibility of fat, crude fiber, and EMWN
in fattened male bali cattle. The method used in this study was a completely randomized
design (CRD) which consisted of 3 treatments and 5 replications so that there were 15
experimental units. The treatments were: T1= Natural grass 30% + Milled corn 42% +
Rice bran 13% + Brand Pollard 11% + Fish meal 4%, T2= Natural grass 30% + Milled
corn 42% + Rice bran 9% + Brand Pollard 11% + fish meal 8%, T3=. Natural grass 30%
+ Milled corn 42% + Rice bran 5% + Brand Pollard 11% + fish meal 12%. The variables
tested included Fat Digestibility (%), Crude Fiber Digestibility (%) and EMWN
Digestibility%. The results of analysis of variance showed that digestibility of crude fat
and digestibility of crude fiber had a significant effect (P<0.05) and digestibility of
EMWN had no significant effect (P>0.05) on the percentage of digestibility of fat
produced T1: 19.06%; T2; 34.11%; T3: 69.31%, digestibility of crude fiber produced T1:
42.13%; T2: 29.02%; T3: 18.52% and the resulting EMWN T1: 65.01%; T2: 60.28%;
T3: 62.31%. It can be concluded that the use of completed feed prepared with fish meal
containing 12% protein increased the crude fat digestibility value but the crude fat
digestibility was lower when compared to 4% fish meal and 8% in fattened bali cattle.
Meanwhile, the digestibility of EMWN was not affected by the use of different levels of
fish meal in complete feeds.
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Introduction

Bali cattle are one of the original Indonesian germplasms that have the potential as
beef cattle and have a good marketing point of view to fulfill meat needs. Bali cattle can
supply about 26% of the total beef cattle in Indonesia (Guntoro, 2006). The productivity
of local cattle in Indonesia is relatively low, because most breeders in Indonesia still use
the traditional system of rearing with makeshift feeding (Muladno, 2012). Winugroho et
al. (2007) reported that an animal that gets feed in an amount that does not meet the needs
will cause stress and a decrease in live weight of the animal.
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Bali cattle are one of the large ruminants in East Nusa Tenggara and are currently
being cultivated by the community to meet the needs of animal protein for the community.
Increasing the productivity of Bali cattle can be done through the provision of high-
quality feed in the fattening program with the aim of providing nutrient needs so as to
increase the live weight of livestock. Providing complete feed is one solution because
complete feed contains complete nutrients needed by livestock for production, besides
that complete feed is also a solution in anticipating the shortage of forage in the dry
season. According to Ensminger (1991), the use of complete feed will bring benefits such
as increasing feeding efficiency, increasing livestock consumption when forage is not
preferred by livestock, making it easier for farmers to get complete feed. Completed feed
is rich in nutrients needed by livestock to support the growth and development of
livestock. The nutrients contained in the form of crude fiber, fat and EMWN.

Crude fiber is a nutrient component that is difficult to degrade in the digestive tract.
The content of crude fiber in the feed given affects feed consumption because crude fiber
has a bulky (volumenous) nature consisting of cellulose, hemicellulose and lignin. Crude
fiber has benefits, namely helping intestinal peristalsis, preventing rations from clumping
together, accelerating the rate of digestion and spurring the development of digestive
organs (Amrullah, 2003). While EMWN is a soluble carbohydrate including
monosaccharides, disaccharides and polysaccharides that are easily soluble in acid and
alkaline solutions and have high digestibility (Anggorodi, 2005). EMWN is a soluble part
that is easily degraded in the rumen, this has an impact on consumption levels. Hadi et al.
(2011) stated that feed containing rumen soluble parts will be easily degraded by rumen
microbes, which will increase consumption. Increased protein affects the absorption or
utilization of food substances, so that the digestibility of EMWN tends to increase.
Increased protein affects the absorption or utilization of food substances, so that the
digestibility of EMWN tends to increase (Budiman et al. 2006).

The level of nutrient digestibility of a feed can determine the quality of the ration.
The amount of digestibility determines the amount of nutrients that can be utilized to meet
basic life needs and growth (Widya et al., 2008; Sondakh et al., 2018; Tulung et al., 2020).
Digestibility is the difference between the food substances consumed and those secreted
in the feces and considered absorbed in the digestive tract. Digestibility is an illustration
of the amount of nutrients in feed ingredients that can be utilized by livestock. The high
and low digestibility of feed ingredients shows how much the feed ingredients contain
food substances in a form that can be digested in the digestive tract.

Nutrient digestibility is one indicator to determine the quality of the ration. The
higher the digestibility of fat, the higher the opportunity for nutrients that can be utilized
by livestock for growth. Fat digestibility is related to the metabolism that occurs in
livestock. The higher the percentage of fat digestibility, the better the metabolism that
occurs in the animal's body. Feeding protein sources can come from plants or animals.
One of the sources of animal protein feed that is rich in protein is fish meal.

Fish meal is a feed source of animal protein which is commonly used in monogastric
livestock rations. The need for livestock for animal protein source feed is very important,
because it has a relatively high protein content composed of complex essential amino
acids that can affect the growth of animal tissue cells (Purnamasari et al. 2006). Good fish
meal has a crude protein content of 58-68%, water 5.5-8.5%, and salt 0.5-3.0% (Sitompul,
2004).
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Fish meal is one of the animal feed ingredients that has the potential as a source of
protein and fat, especially long-chain unsaturated fatty acids (PUFA) which are known to
play a major role in improving livestock reproduction (Ashes et al., 1992; Palmqurist and
Kinsey). , 1994; Spain et al., 1995). Mandel et al, (1997) stated that fish meal contains a
lot of essential fatty acids eicosapentaenoic acid (EPA), (20:5n-3) as much as 5.87 g and
docosahexanoic acid (DHA), (20:6n-3) as much as 9.84 g/kg.

Fish meal in complete feeds has a balanced nutritional value so that it can contribute
positively to the level of Digestibility of Fat, Crude Fiber, and EMWN (Extracted
Materials Without Nitrogen) in the rumen.

Materials and Methods
Cattle
The livestock used in this study were male Bali cattle aged 1.5 to 2 years totaling
15 heads with an initial body weight range of 100 - 160 kg.

Tool

The tools used were 2 cutting machines to cut grass, a milling machine for grinding
grass and corn in addition to a scale to weigh feed for feeding to livestock during the
study period. Scales with a capacity of 2 tons for weighing livestock, buckets for feeding
livestock, and other equipment in the form of stationery, books, cameras and cloth
analysis tools.

Ingredient

The materials used in this study were field grass, fish meal, corn flour, brand
pollard, rice bran, minerals and formalin which were used in preserving feces samples
taken.

Cage

The cage used in this study was an individual cage with an elongated shape. The
cage consisted of 15 plots with a size of each plot of 250 x 150 cm. The height of the cage
is 200 cm, each cage plot is equipped with a place for feed and drinking water.

Research methods

The research method used in this study was a completely randomized design (CRD)
consisting of 3 treatments and 5 replications so that there were 15 experimental units of
treatment given as follows:
T1 : Natural grass 30% + Milled corn 42% + Rice bran 13% + Brand Pollard 11% +
Fish meal 4%
T2 : Natural grass 30% + Milled corn 42% + Rice bran 9% + Brand Pollard 11% + fish
meal 8%
T3 : Natural grass 30% + Milled corn 42% + Rice bran 5% + Brand Pollard 11% + Fish
meal 12%
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Table of Nutritional content of ingredients for complete feed rations

Nutrient feed Ingredient
Natural Bran Fish meal Corn Rice bran
grass pollard
DM (%) 90.668 87.628 91.034 88.194 90.050
OM (%) 82.318 82.970 70.148 86.905 76.318
CP (%) 2.773 18.500 55.674 9.891 8.602
CFt (%) 1.387 5.468 8.922 4.891 9.677
CF (%) 35.656 6.729 4.894 1.712 18.290
CHO (%) 78.159 59.002 5.552 72.696 58.040
FEN (%) 42.500 52.273 0.658 70.984 39.750
Gross energy 14.667 16.557 17.498 16.503 15.427
- (MJ/Kg)

- (Kkal/kg) 3,492.05 3,942.08  4,166.17  3,992.38  3,673.09
EM (kkal/kg) 2,0563.42 340855  2,958.92  3,792.41 2,868.76
Note : The results of the analysis of the feed chemistry laboratory of the Faculty of
Animal Husbandry, Nusa Cendana University (2021)

Research procedure
Preparation time

In the preparation period, the things that this researcher did were to prepare the cage
and prepare the feed. The cages needed in this study were 15 plots, the size of the cages
made was 250 x 150cm. Materials used with wooden planks. After the cage was finished,
it was continued by cutting the grass around km 9 Kefamenanu City. After the grass is
cut, it is left to dry and then transported to be ground using a milling machine, after the
grass has been milled it is packed in sacks. The next stage is the preparation of ground
corn, brand pollard, rice bran and fish meal for the manufacture of concentrates. All
ingredients are mixed and the percentage is according to the treatment prepared. The
prepared feed ingredients are then mixed thoroughly and then packed in sacks and ready
to be given to livestock.

Livestock adaptation

Bali bulls that have been weighed are initially put into individual cages that have
been made to be adapted to the ration for 2 weeks or to the rations consumed by the male
bali cattle in normal amounts. The purpose of livestock adaptation is to adapt livestock to
the environment and feed treatment.

Data

The data collected is data on the expulsion of feces by livestock. Feces were
collected for 24 hours for 10 days of observation. The feces released by the cattle were
weighed using a hanging scale and after being weighed, a sample of 200 grams was taken.
Fecal samples taken were sprayed with formalin and dried in the sun to dry. Dried feces
are stored and labeled according to the treatment of livestock. After 10 days of collection,
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the dried faecal samples were mashed for analysis of chemical composition at the feed
chemistry laboratory of the Faculty of Animal Science, Universitas Cendana.

Research variable
Crude Fat Digestibility

Crude fat digestibility is one indicator to determine the quality of the ration. The
higher the digestibility of fat, the higher the opportunity for nutrients that can be utilized
by livestock for growth. Crude Fat Digestibility can be known through Crude Fat
consumed in feed and feces collection issued by Livestock for 10 days.

Crude fat digestibility can be calculated using the formula (Snedecor and Cochran,
1989; Derrick et al. 2017). As follows:

Crude Fat digestibility (%)=
Crude fat consumption(kg) — Crudefat Feses(kg)

X 1009
Crude fat cosumption (kg) 00%

Crude Fiber Digestibility

Crude fiber is a nutrient component that is difficult to degrade in the digestive tract.
Crude fiber digestibility was calculated using the formula (Tillman et al., 1991) as
follows:

Crude fiber digestibility (%)= <4/ ”’”;Z’;Z”}Z’if;"c’zg‘sﬁ;;;f;:’;; Fesestk9) x 100%

EMWN Digestibility

EMWN is a soluble carbohydrate including monosaccharides, disaccharides and
polysaccharides that are easily soluble in acid and alkaline solutions and have high
digestibility (Anggorodi, 2005). To measure the digestibility of EMWN, the formula
according to (Snedecor and Cochran, 1989; Derrick et al., 2017): as follows:

FEN digestibility (%): FEN cosumption (kg)—FEN Feses(kg)X 100%

FEN cosumption (kg)

Data analysis

The data obtained were tabulated using Analysis of Anova in accordance with the
research design used Completely Randomized Design (CRD). Followed by Duncan's
multiple distance test to see the difference between treatments (Steel and Torrie, 1995).
Data analysis using SPSS 22 software

Results and Discussion

Effect of Treatment on Crude Fat Digestibility of Bali Cattle

Crude fat digestibility is the crude fat portion of the feed that is not excreted in the
feces. Wina and Susana (2013) stated that fat is the main element of animals and is an
important source of stored energy. Crude fat serves as a high-density energy source. Fatty
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acids will produce higher energy compared to other nutrients such as carbohydrates or
protein when metabolized in the body.

The effect of using fish meal as a protein source in complete feeds on crude fat
digestibility of Bali cattle is shown in Graph 1.

Graph 1. Average crude fat digestibility of male bali cattle (%)
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The results of the study in graph 1 show that the highest crude fat digestibility is
shown in treatment T3: 69.31% followed by T2; 34.11% and the lowest crude fat
digestibility in T1 treatment was 19.06%.

Analysis of variance (Anova) showed that the provision of fish meal as a source of
protein in complete feeds had a significant effect (P<0.05) on the crude fat digestibility
value. It can be said that the application of fish meal with different levels can affect the
digestibility of crude fat.

The results of Duncan's test showed that the provision of fish meal with a level of
4% (T1) and 8% (T2) was not statistically significantly different, while the treatment with
fish meal with a protein level of 12% (T3) was significantly different from T1 and T2.

The digestibility of crude fat T3 was higher than T2 and T1, indicating that the level
of protein in the form of 12% fish meal in the T3 treatment was quite balanced both in
protein and energy content so as to increase the activity of rumen microorganisms in
digesting the food consumed. The effect of treatment on different crude fat digestibility
values, due to the different nutrient content in the feed.

Palmquist and Kinsey (1994); and Spain et al. (1995) stated that fish meal contains
about 8-10% fat, of which 2/3 of it is in the form of long-chain unsaturated fatty acids
(PUFA), including Omega 3 fatty acids, namely Eicosapentaenoic acid (EPA). , C20:5n3)
and Docosahexanoic acid (DHA, C20:6n-3). Suardin et al. (2014) stated that in terms of
feed digestibility is influenced by the treatment of feed (processing, storage and
administration) type, amount and composition of feed given to livestock.

Toharmat et al. (2006) stated that high fat content in feed causes low digestibility
values, because feed digestibility is negatively correlated with feed fat. in fat there is a
chemical structure that is easily digested by livestock, so if the crude fat value is low, the
crude fat digestibility value is high (Farida et al., 2017). The digestibility of a feed
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depends on the quality of the food substances contained in the feed so that it affects the
growth of microorganisms (Sastrawan, 2009).

Sandri (2009) states that the digestibility of a feed depends on the quality of the
nutrients contained in the feed so that it affects microorganisms. Factors that affect the
digestibility value are chemical and physical content of feed ingredients and livestock
conditions such as microbial conditions in the rumen (Paramita et al., 2008). The high
digestibility of crude fat is caused by the chemical structure of fat which is easily digested
(Wiseman, 1990).

Effect of Treatment on Digestibility of Crude Fiber in Bali Cattle

Crude fiber is part of the carbohydrate nutrients that are not easily soluble in water
consisting of cellulose, hemicellulose and lignin. Tillman et al, (1983) stated that the
higher crude fiber content causes the lower crude fiber digestibility, because feeds
containing high crude fiber will be digested more slowly and less when compared to feeds
containing less crude fiber. Crude fiber is a carbohydrate group that functions to fill and
keep the digestive tract working properly, and encourage the digestive glands to secrete
digestive enzymes.
The effect of using fish meal as a source of protein in complete feeds on the digestibility
of crude fiber for Bali cattle is shown in Graph 2.

Graph 2. Average digestibility of male Bali cattle crude fiber (%).
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The results of the study in Figure 2 show that the highest digestibility of crude fiber
is seen in T1 treatment of 42.13% followed by T2 treatment of 29.02% and T3 of 18.52%.

Analysis of variance (Anova) showed that the provision of fish meal as a source of
protein in complete feeds had a significant effect (P<0.05) on the digestibility value of
crude fiber. It can be said that the application of fish meal with different levels can affect
the digestibility of crude fiber.

The results of Duncan's test showed that the provision of fish meal as a protein
source with levels of 8% (T2) and 12% (T3) was not statistically significantly different,
while the treatment with fish meal with a protein level of 4% (T1) was significantly
different from T2 and T3.
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The high digestibility of T1 crude fiber with a protein level in the form of 4% fish
meal is due to the composition of nutrients and the materials provided have a very
adequate nutrient balance so that they can be absorbed by the animal's body maximally
with the help of microorganisms in the body. Schroeder (1999); Anonymous (2001);
Stallings (2003) stated that fish meal is a feed ingredient that is rich in protein but has low
palatability, especially for ruminants because of its sharp aroma, so its use in feed should
be limited.

The digestibility value of crude fiber was different in the treatment, due to the
different nutrient content in the feed. Wijayanti et al. (2012) stated that high crude fiber
content in feed causes low digestibility, due to high fiber walls which cause cell walls to
become thick and difficult for rumen microbes to penetrate. Sanchez (2009) stated that
the decrease in crude fiber content due to microbial activity resulted in an increase in the
BETN content, with more simple sugars produced. Bakara et al. (2012) stated that the
high content of crude fiber in feed will accelerate the rate of food travel in the digestive
tract and have an impact on decreasing the chance of the gastrointestinal tract to absorb
other food substances contained in the feed. Maynard et al. (2005) stated that the
digestibility of crude fiber is influenced by several factors, including fiber content in feed,
crude fiber composition and microorganism activity. Hidanah et al. (2013) stated that the
digestibility of crude fiber is influenced by several factors including feed consumption,
fiber content in feed, crude fiber composition and microorganism activity. Adrizal et al.,
(2011) stated that the amount of feed consumed does not guarantee an increase in the
digestibility of food substances even though the quantity of feed substances is the same
or more. crude fiber digestibility. Perry et al. (2003) stated that feed ingredients
containing high crude fiber will reduce the digestibility value of other food substances
because digesting crude fiber requires a lot of energy.

Effect of Treatment on Digestibility of Bali Cattle BETN

FEN are soluble carbohydrates including monosaccharides, disaccharides and
polysaccharides that are easily soluble in acid and alkaline solutions and have high
digestibility (Anggorodi, 2005). BETN is the content of food substances minus the
percentage of water content, ash content, crude protein content, crude fat content, crude
fiber and BETN levels are calculated as by-product nutrients from protein (Susi, 2001).
The effect of using fish meal as a protein source in complete feed on the digestibility of
BETN Bali cattle is shown in Graph 3.

Graph 3. Average digestibility of male Bali cattle EMWN (%)
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The results shown in graph 3 show that the highest digestibility of EMWN is shown
in treatment T1 of 65.01%, followed by T3 of 62.31% and the lowest is T2 of 60.28%.

The results of Duncan's test in each treatment showed that the provision of fish
meal as a source of protein at the levels of 4%, 8% and 12% had no significant effect
(P>0.05) on the digestibility of the resulting EMWN, meaning that the provision of fish
meal as a source of protein in livestock had a treatment effect. which was not much
different between the three treatments, so that the digestibility of EMWN was relatively
the same between treatments. However, quantitatively, there was a tendency for the
digestibility of EMWN in T1 treatment to be higher than the other two treatments,
followed by T3 and T2 treatments.

The high digestibility of EMWN in the T1 treatment was due to the composition of
nutrients and the feed ingredients provided had a very adequate nutrient balance so that
they could be absorbed by microorganisms.

The digestibility value of extra material without nitrogen is influenced by the
consumption of a feed in the amount of feces produced. The digestibility value of extra
material without nitrogen is high if the consumption power and the amount of feces are
in the same condition (Diputro, 2008). EMWN is a soluble part that is easily degraded in
the rumen, this has an impact on consumption levels. Hadi et al. (2011) stated that feed
containing rumen soluble parts will be easily degraded by rumen microbes, which will
increase consumption. A balanced protein and EMWN content will act as a carbon
skeleton and a source of NH3 and energy to support protein synthesis of rumen
microorganisms (Andrew et al. 1995)

Budiman et al. (2006) reported that an increase in protein affects the absorption or
utilization of food substances, so that the digestibility of EMWN tends to increase.

Conclusion

Based on the results and discussion, it was concluded that the use of fish meal as a
protein source in a complete feed with a protein level of 12% prepared by treatment (T3)
resulted in a higher crude fat digestibility value and the highest crude fiber digestibility
and EMWN at T1 with a protein level of 4%.
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