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Abstract
The ruminant has a unique digestive system that allows them to have the
ability to digest and to use energy from forage or feed material contained
high-fibre via microbial fermentation, which is mainly indigestible by
enzymes present in the ruminant. The contribution of ruminant
fermented gases to the global production of greenhouse gases and the
projected demand for ruminant products have led to the emergence of
several studies on strategies to reduce CH4 emissions from ruminants.
Manipulation of animal feed by adding additives in forage can be an effort
to reduce methane gas production in ruminants, one of which is the
addition of fatty acids. Long-chain fatty acids, mainly unsaturated fatty
acids (UFA), have a toxic effect on the methanogenic bacteria archaea in
the rumen, leading to reduced CH4 production. In this study, showed that
the addition of fatty acids could affect CH 4 production. This study
conducted experimentation of composing feedstuff based on seven (4)
treatments. Details of the seven (4) treatments are as follows complete
feed with the addition of 0% fatty acid, myristic acid (10%), lauric acid
(10%), and palmitic acid (10%). This study's CH4 gas production value
ranged from 73,3% -78.6% (vol/vol of total gas). The formation of
methane gas in the rumen affects the formation of the final fermentation
product in the rumen where the feed components, especially crude fibre,
contribute to the formation of CH4 gas.
Key words: fatty acid, chemical composition, CH4 production, ruminant,
complete feed.
INTRODUCTION
Ruminants can utilize high-fibre source feed through rumen microbial fermentation and
provide high-quality products, such as meat and milk, for human needs. However, based
on previous research, rumen fermentation is associated with the formation of methane
gas (CH4), one of the potent greenhouse gases. Subsequently, it results in the loss of
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some of the food energy in livestock. According to [18], methane emissions per feed unit
or methane conversion rate are substantial due to the low quality of the forage. The
higher the quantity of low-quality feed, the higher the methane production. The low
quality of the forage in Indonesia is generated by its fast growth, which results in rapid
flowering and seeding. According to [9], degradation and fermentation of feed fibre
components by rumen microbes and producing volatile fatty acids further form
methane and carbon dioxide gas.
Manipulation of forage with the addition of additives is used to reduce methane gas
production in ruminants, one of which is the addition of fatty acids. Long-chain fatty
acids, notably unsaturated fatty acids (UFAs), have a toxic effect on the rumen,
especially in the methanogenic bacteria archaea, which urges a reduction in CH4
production [12]. Research by [2] reported that several lipid sources counting fat,
sunflower oil, and whole sunflower seeds that mainly contain long-chain fatty acids
have the potential to reduce CH4 emissions by an average of 17% of cattle growth.
Likewise, studies with unsaturated fatty acid (UFA) supplementation can reduce the
production of CH4 in vitro [25].
According to the European Pharmaceutical Students' Association (EPSA), palm oil
contains myristic acid, lauric acid, and palmitic acid that can act as substances that can
reduce methane gas production. The natural state. That occurs when grease is
combined to feed, is that the oil coats the protozoa's body. Protozoa coated with oil
cannot carry out the metabolic activity that generates Protozoa to perish in the rumen.
It is consistent with research conducted by [20]. The addition of 7.5% of vegetable oil
can reduce the number of protozoa by 23.95% and diminish the amount of methane gas
production 18.51%. This causes environmentally sound technology to be crucial in the
livestock industry. This goal is in line with the world's current focus on researching
endeavours to reduce methane gas in the livestock industry.
MATERIALS AND METHODS
This study conducted experimentation of composing feedstuff based on seven (4)
treatments. Details of the seven (4) treatments are as follows complete feed with the
addition of 0% fatty acid, myristic acid (10%), lauric acid (10%), and palmitic acid
(10%).
T0: Complete feed (without fatty Acid)
T1: Complete feed + Myristic acid (10% DM)
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T2: Complete feed + Lauric acid (10% DM)
T3: Complete feed + Palmiac acid (10% DM)
The variables used in this study were the analysis of nutrient content, namely dry
matter, organic matter, crude protein, extract ether, crude fibre and CH 4 production.
RESULTS
In this research, a complete feed has consisted of wheat pollard, DDGS, copra meal,
coconut cake, molasses, minerals, vitamins, and corn sugar.
Table 1. Complete Feed Composition
No

Feedstuff

DM

OM

CP

EE

CF

% DM
1
Concentrate
89,79
90,45
21,89
3,99
10,90
2
Corn stover
18,30
83,74
10,69
3,15
36,20
Note: - Results of analysis at the Laboratory of Animal Nutrition, Faculty of Animal
Science, Universitas Brawijaya (2020)
- * Based on 100% DM
Table 2. Nutrient Content of Complete Feed
Nutrient Content
Treatments
OM
CP
EE
DM (%)
(%DM)
T0
92,56
86,42
14,88
3,17
T1
92,55
86,67
14,84
5,02
T2
92,90
86,76
14,98
4,78
T3
92,42
86,44
14,64
4,88
In this study, the complete feed was prepared with a balance of 60%: 40% for forage
and concentrate.

Dry matter (%)
93

92.9

92.9
92.8
92.7
92.6

92.56

92.55

92.5

92.42

92.4
92.3
92.2
92.1
T0

T1

T2

T3

Dry matter (%)

Figure 1. Dry Matter Content of Complete Feed
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This study's dry matter content was T0 92.56%, T1 92.55%, T2 92.90% and T3 92.42%.
The dry matter content of T2 was higher than that of T0, T1 and T3.

Organic matter (%)
86.76

86.8
86.67

86.7
86.6
86.5

86.44

86.42

86.4
86.3
86.2
T0

T1

T2

T3

Organic matter (%)

Figure 2. Organic Matter Content of Complete Feed
The organic matter content in this study was T0 86.42%, T1 86.67%, T2 86.76%, and T3
86.44. In this study, the average organic matter content was 86.57%.

Crude protein (%)
15.1
14.98

15
14.88

14.9

14.84

14.8
14.7

14.64

14.6
14.5
14.4
T0

T1

T2

T3

Crude protein (%)

Figure 3. Crude Protein Content of Complete Feed
The crude protein content in this study was T0 14.88%, T1 14.84%, T2 14.13%, and T3
14.64%, this shows that the crude protein content in this study is isoprotein.
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Extract ether (%)
6
5.02
5
4

4.78

4.88

T2

T3

3.17

3
2
1
0
T0

T1
Extract ether (%)

Figure 4. Extraxt Ether Content of Complete Feed
The extract ether content in this study was T0 3.17%, T1 5.02%, T2 4.78%, and T3
4.88%.
In this study, CH4 gas production produced during the study is presented in the
following table:

CH4 and CO2 Production (% vol/vol gas
total)
90
80
70
60
50
40
30
20
10
0

78.6

75.4

76.9

73.3

10.3

8.6

8.9

8.1

T0

T1

T2

T3

CH4

CO2

Figure 5. CH4 and CO2 Production

DISCUSSION
The dry matter content in this study is higher than [14]. The dry matter content in [14]
is a complete feed with white kabesak leaf supplementation (Acacia leucophloea Raxb)
with dry elements content at T0 of 89.8%, T1 89.9%, T2 89.8%, T3 89.9%, and T4 90.1
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%. The difference in dry matter content amidst the research was lead by the feed
sources used and the ingredients for the complete feed that consisted of protein and
energy sources.
The organic material contained in this study was lower than that of [11]. In this study,
the organic material content of the treated feed was about 86,42% and 86,76%, lower
than the research of [14] that the content of complete feed organic matter in the
treatment of T0 87.9%, T1 87.9%, T2 88.2%, T3 88.5%, and T4 88.5%.
In this study, the average aggregate crude protein content is 14.59%. Due to differences
in the constituent materials used in the complete feed, the complete feed content was
varied. This research surpassed [11], which had a crude protein content of 11.76%. The
complete feed was amalgamated to be homogeneous through a physical treatment
process and supplementation packaged in a specific form to provide adequate livestock
and facilitate storage. The ratio of forage and concentrate used was 60%: 40%.
This study's crude protein content was T0 14.88%, T1 14.84%, T2 14.13%, and T3
14.64% respectively. This CP indicates that the crude protein content in this study is
isoprotein. Differences in CP content due to differences in forage and concentrate.
Differences in forage and concentrate can lead to differences in the nutrient content of
nutrients.
The extract ether in this study was T0 3.17%, T1 5.02%, T2 4.78%, and T3 4.88%.
Extract ethe content in this study tends to increase along with the increase in the
addition of fatty acid components as a mitigating agent. Fatty acids are often found in
various forms, particularly saturated fatty acids, unsaturated fatty acids, single-chain, or
branched [24]. Recent advances in lipid metabolism processes have focused primarily
on physicochemical manipulations. It aims to control the anti-microbial effect so that fat
can be supplemented to livestock without disturbance of rumen fermentation and
digestion.
Type of feed is one of the factors that influence methane gas (CH4) production. Forage is
a feed source that produces a higher CH4 gas production than low fibre feed. According
to [9], the type of feed consumed by livestock, especially organic matter and fibre,
affects methane gas production. The higher the crude fibre content, the greater the
methane gas produced. The fibre content influences CH4 production produced by
livestock in the feed it consumes. The increase in crude fibre consumption is associated
with an increase in CH4 production [19].
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Methane and carbon dioxide gas production are reported as a percentage of the gas
produced compared to the total gas in vitro. This study's value of CH 4 gas production
ranged from 73.3 % -78.6% (vol/vol of total gas). CO2 is a gas produced during
fermentation in the rumen [4] Figure 1 shows the relationship between total gas
production and methane production with a value of r2 = 0.88 and carbon dioxide with a
value of r2 = 0.86. Methane gas formation in the rumen occurs by reducing CO2 by H2,
catalyzed by enzymes produced by methanogenic bacteria [23]. The production rates of
CH4 and CO2 are almost the same because they are the main product of microbes'
fermentation process in the rumen [4]. Methanogenesis is a mechanism by the rumen to
avoid hydrogen accumulation. Free hydrogen inhibits dehydrogenase and affects the
fermentation process. The utilization of hydrogen and CO2 to produce CH4 is particularly
important for the methanogenesis Archaea bacteria [17]. In principle, the formation of
methane gas in the rumen occurs by reducing CO2 by H2, catalyzed by enzymes
produced by methanogenic bacteria. The formation of methane gas in the rumen affects
the formation of fermentation end products in the rumen, especially the number of
moles of ATP, which affects the efficiency of rumen microbial production [23].
According to [16], components of feed, especially fibre and feed protein, contribute to
gas production during the fermentation process. [23] stated that the content of organic
matter, the content of fibre components, the value of degradability by microbes affects
the methane gas produced.
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