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Abstract. This research was conducted to know the impact of methane reduction in ruminants using coconut 
pulp as feed substrate on the quality of goat meat. This study used coconut pulp as an antimetanogenic substrate 
and was added to ruminant feed. There were twenty goats aged + 1 year. The feed was given with a formulation 
of 60: 40% forage and concentrate in dry matter with a composition according to the needs of the goats. This 
research was carried out by treating coconut pulp with four levels of different treatment, namely 5, 10, 15, and 
20% and compared with the treatment without using coconut pulp (0%). This experiment used a completely 
randomized design with four replications. The average difference of treatment was continued with the Duncan 
Multi Range Test (DMRT) test. The goats were kept for 60 days and they were slaughtered to measure the quality 
of meat. The variables measured were physical and chemical quality of goat meat. The results showed that the 
physical quality and the chemical quality of the meat had no significant effect. The conclusion of this research is 
the use of coconut pulp as an antimethanogenic substrate for goat feed can maintain the physical and chemical 
quality of meat and reduce meat cholesterol.  
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Abstrak. Penelitian ini dilakukan untuk melihat dampak dari penurunan metan pada ruminansia dengan 
menggunakan pakan mengandung ampas kelapa terhadap kualitas daging kambing. Penelitian ini menggunakan 
ampas kelapa sebagai substrat antimetanogenik dan ditambahkan pada pakan ruminansia. Ternak kambing 
sebanyak 20 ekor berumur + 1 tahun. Pakan diberikan dengan formulasi 60:40% hijauan dan konsentrat 
berdasarkan bahan kering dengan komposisi sesuai dengan kebutuhan ternak kambing. Penelitian ini 
dilaksanakan dengan perlakuan ampas kelapa dengan empat level perlakuan yang berbeda yakni 5, 10, 15, dan 
20% dan dibandingkan dengan perlakuan tanpa menggunakan ampas kelapa 0%. Percobaan ini menggunakan 
rancangan acak lengkap dilakukan empat kali ulangan. Perbedaan perlakukan akan dilanjutkan dengan uji 
Duncan Multi Range Test (DMRT). Pemeliharaan ternak selama 60 hari dan dilanjutkan dengan pemotongan 
ternak untuk mengukur kualitas daging. Variabel yang diukur terdiri dari kualitas fisik dan kimia daging kambing. 
Hasil penelitian menunjukkan bahwa kualitas fisik daging dan kualitas kimia daging memberikan pengaruh yang 
berbeda tidak nyata. Kesimpulan bahwa penggunaan ampas kelapa sebagai substrat antimetanogenik pakan 
ternak kambing dapat mempertahankan kualitas fisik dan kimia daging serta menurunkan kolesterol daging.  

Kata kunci: pakan penghambat metan, ampas kelapa, kambing, daging 

Introduction 
Animal husbandry has two big challenges, 

namely how to reduce methane emissions from 

livestock and how to meet the needs of animal 

food, which includes the need for animal 

protein. However, efforts to reduce methane 

emissions on farms will certainly not interfere 

with livestock productivity so that the goal of 

meeting and realizing meat self-sufficiency can 

be achieved. 

Various researches are conducted to reduce 

methane emissions from livestock. Sondakh et 

al. (2017) conducted initial research using 

coconut pulp as a source of medium-chain fatty 

acids and the results showed that methane 

emissions can be reduced by 17.38%. The 

percentage of this reduction is achieved when 

using coconut pulp of 20% added to the 

concentrate, with a ratio of forage and 

concentrate 60%:40%.  However, these 

researches are limited to in vitro research. The 

weakness of in vitro research is that the results 

of production performance resulting from feed 

consumption are not yet known. Several studies 
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were conducted on the reduction of methane 

gas through in vitro research, but they cannot 

describe the actual conditions when the 

livestock was applied to use antimethanogenic 

substrate with in vivo. The effect of decreasing 

methane gas production by 17.38% and 

increasing propionate by 33.8% at the level of 

20% coconut pulp through in vitro research 

(Sondakh et al., 2017) is interesting to be 

researched further to determine the quality of 

the meat.  

The availability of sufficient propionic acid 

influences the increase of unsaturated fatty 

acids and the decrease of saturated fatty acids in 

ruminant meat. This propionic acid can obstruct 

stearic acid in the rumen (Sondakh et al., 2012a; 

Sondakh et al., 2017). The formation of 

saturated fatty acids requires the 

biohydrogenation mechanism. The 

hydrogenation process is a change in saturated 

fatty acids into unsaturated fatty acids (Goiri et 

al., 2010; Buccioni et al., 2012). Obstacles to the 

biohydrogenation process in the rumen provide 

many benefits for ruminants’ meat production. 

Health considerations are always the main focus 

in consuming meat (Cross et al., 2010; Aulawi, 

2013). Optimizing livestock feed coconut dregs-

based in producing quality meat products, both 

physical and chemical qualities, is the target of 

this research.  

Materials and Methods 
Research Material 

The materials were 20 bucks of goat aged 1 

year, weighing about 15 kg. The ration consisted 

of elephant grass and concentrates with a ratio 

of 60:40, plus coconut dregs. The treatments of 

this research were as follows. 

Research Methods 

This experiment employed coconut pulp 

supplementation with the following treatments: 

(R0): 0% coconut pulp; (R1): 5% coconut pulp; 

(R2): 10% coconut pulp; (R3): 15% coconut pulp 

and (R4): 20% pulp. Coconut pulp were utilized 

to partially replace the concentrate. Each 

treatment was repeated 4 times. For more 

details, see Table 1. 

This research utilized 20 goats with five 

treatments and three replications. Feed and 

drinking water were given ad libitum. The 

variables were feed consumption, daily body 

weight gain, and feed conversion. Observations 

were made for 2 months. After observing the 

appearance, the goats were slaughtered and the 

meat was taken. The parameters were meat 

quality, a chemical composition consisting of 

water, protein, fat, and ash content, analyzed 

proximate (AOAC, 2005); and physical natures, 

namely pH (AOAC, 2005), water holding capacity 

(WHC), and cooking losses (Swatland, 1994).

Table 1. Composition of experimental feed ingredients  

 
Variable 

 Treatment (%) 

R0 R1 R2 R3 R4 

Feed Ingredients (%)      

Forage 
Concentrate 
Coconut pulp 

60 
40 
0 

60 
35 
5 

60 
30 
10 

60 
25 
15 

60 
20 
20 

Nutrient Composition (%)      

Crude protein   17.08 17.65 17. 46 17.28 17.01 
Crude fat 5.93 5.07 5.12 5.07 5.27 
Crude Fiber  23.27 23.34 23.36 23.29 23.41 
 Nitrogen free extract 42.34 42.64 43.05 42.35 43.28 
Ash 10.46 10.04 10.24 9.84 9.96 

Source: Sondakh et al. (2017) 
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Data Analysis 

The data were analyzed using a completely 

randomized design with five treatments, four 

times replications subjected to analysis of 

variance followed by an orthogonal contrast test 

to see the best treatment Steel and Torrie (1995) 

with the credibility level of 0.95. 

Results and Discussion 
Physical Quality of Meat 

The physical quality of meat consisting of pH, 

the WHC, and cooking losses of meat which can 

be seen in Table 2. 

pH Value 
The average pH value resulting from the 

treatment of coconut pulp showed the pH 

magnitude between 5.82 – 5.94 (Table 2). The 

analysis of variance revealed that the treatment 

showed no significant difference (P>0,05). 

Treatment of coconut pulp up to 20% in feed did 

not show a change in the pH value of goat meat 

yet. Arshad et al. (2018) stated that the pH value 

of meat is more dominantly influenced by meat 

glycogen. The more meat glycogen, the more 

lactic acid is formed and result in a low pH. In this 

research, the feed given to livestock as in Table 

1 had almost the same nutrient composition. 

The balanced composition of the feed between 

treatments resulted in no significant change in 

the pH value of the meat. The pH value in this 

research was relatively the same as stated by 

Setyaningrum et al. (2015) that the normal pH of 

meat ranges from 5.51 to 5.78. 

Water Holding Capacity (WHC) 
The average water holding capacity resulting 

from the treatment of coconut pulp showed a pH 

value between 44.68 - 45.66 which can be seen 

in Table 2. Analysis of variance revealed that the 

treatment showed no significant difference (P>0, 

05). Treatment of coconut pulp up to 20% in feed 

did not show a change in the WHC of goat meat. 

The value of WHC didn’t give an effect on 

goat meat from livestock fed with coconut pulp 

up to 20% because the pH content was relatively 

the same. The WHC value is influenced by the pH 

value of the meat. According to  Li et al. (2017), 

pH and denatured protein affect WHC in meat. 

Shija et al. (2013), post mortem pH can reduce 

WHC. The WHC in this research was higher than 

the WHC of goat meat reported by Aksoy et al. 

(2019), namely 32.4 - 33.25%. 

Cooking Loss 
The average cooking loss resulting from the 

treatment of coconut pulp indicated a value 

between 44.68 – 45.66 (Table 2). Analysis of 

variance revealed that the treatment showed no 

significant difference (P>0,05). Treatment of 

coconut pulp up to 20% in feed did not show 

changes in cooking loss of goat meat yet. The 

cooking loss value obtained in this research was 

higher as reported by Setyaningrum et al. (2015) 

that is between 34.18 and 38.05% in goats given 

fatty acid supplementation with different NaOH 

content.

Table 2. Average physical quality of the meat in goats given feed containing coconut dregs with 
different level 

Parameter 
Treatment 

R0 R1 R2 R3 R4 

pH 5.82 5.80 5.72 5.7 5.74 
WHC (%) 45.66 44.68 45.23 44.86 45.18 
Cooking losses (%) 31.52 30.84 30.56 31.24 30.53 

Information: (R0): 0% coconut pulp; (R1): 5% coconut pulp; (R2): 10% coconut pulp; (R3): 15%  coconut pulp  and (R4): 20% 
pulp 
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Chemical Quality of Meat 

The Chemical quality of meat which consisted 

of water content, meat crude protein, meat 

crude fat, and meat cholesterol content can be 

seen in Table 3.  

Moisture  
The results indicated that the feed treatment 

using coconut pulp provided the same effect on 

the water content of the meat. The moisture of 

goat meat by giving feed containing 0-20% 

coconut dregs ranged from 72.53 – 73.68%. This 

moisture was appropriate with the moisture of 

the meat according to Soeparno (2005) which 

stated that the moisture of meat ranges from 68 

- 75%. Meanwhile, according to Lawrie and 

Ledward (2014), the moisture of meat ranges 

from 68 - 80%. Several researchers reported that 

the moisture of the meat was higher than that in 

this research, including the research of Aqsa et 

al. (2011) which reported that the moisture of 

Kacang goat (C.aegagrus. hircus) meat was 

77.2%, Imam et al. (2016) reported that the 

moisture of the meat ranged from 75.83-

76.40%. According to Berg and Butterfield 

(1976), differences in moisture in meat can be 

influenced by environmental factors, age, and 

genetic conditions. In young goats, the moisture 

was higher than that in old ones. In this research, 

there was no real difference in moisture because 

the livestock used in this research had relatively 

the same age. Several authors stated that 

moisture was inversely related to fat content. 

The high moisture can be affected by the fat 

content (Lee et al., 2008; Santos et al., 2008; 

Sondakh et al., 2012a). 

Meat Protein  
The results showed that the feed treatment 

using coconut pulp provides the same effect on 

the crude protein of the meat. Goat meat crude 

protein with the feed contains 0-20% coconut 

pulp ranging from 19.36 – 20.75%. This meat 

protein content was confirmed those according 

to Soeparno (2005) that the protein content of 

meat ranges from 16-22%. Likewise, Geay et al. 

(2001) explained that the protein content of 

ruminant meat ranged from 17-22%. In more 

detail, Gama et al. (2020) reported that the 

protein composition of goat meat was 19.7%, 

while mutton was 19.4%. In this research, there 

was no difference in meat composition because 

the feed given to livestock contains almost the 

same composition (Table 1) based on the 

nutrient balance in the treatment. 

Crude Fat 
The results showed that the feed treatment 

using coconut pulp provided the same effect 

(P>0,05) on the crude fat content of the meat. 

Goat meat crude fat by feeding coconut pulp 

contains 0-20% is 4.97 – 5.30%. The results of 

this research were still in the range of meat fat 

content according to Aberle (2001), i.e., 1,5 - 

13%. There was no difference in the fat content 

of meat originating from livestock fed by 

coconut pulp because the nutrient content 

contained in each treatment was relatively the 

same (Table 1). 

Table 3.  Average nutrient composition of meat in goats given feed containing coconut dregs with 
different levels 

 Parameter 
Treatment 

R0 R1 R2 R3 R4 

Moisture (%) 73.21 72.79 72.53 73.68 73.34 
Protein (%) 20.42 19.85 20.12 20.75 19.36 
Lipid (%) 5.04 5.26 5.11 4.97 5.30 
Cholesterol (mg/100g) 78.43a 78.26a 77.36ab 77.63a 76.12b 

Information: (R0): 0% coconut pulp; (R1): 5% coconut pulp; (R2): 10% coconut pulp; (R3): 15%  coconut pulp and R(4): 20%  
pulp;The superscript on the same line shows a significant (P<0.05) 
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In general, muscle activity can increase fat 

deposition in muscle tissue, while intramuscular 

fat was largely influenced by heritability factors 

(Aberle, 2001). Imam et al. (2016) stated that it 

is suspected that the Kacang goat (C. aegagrus 

hircus) was unable to store excess consumption 

of energy and feed protein to be converted into 

meat fat/marbling. That is why the fat content in 

this research was relatively low. 

Cholesterol Meat 
The results revealed that the feed treatment 

using coconut pulp provided the same effect 

(P>0,05) on the cholesterol content of the meat. 

Goat meat cholesterol by feeding coconut pulp 

contains 0-20% ranging from 76.12 – 78.26 mg / 

100 g. There was a decrease in the value of meat 

cholesterol in livestock that was given feed 

containing 20% coconut pulp. The decrease in 

the value of meat cholesterol was suspected 

because coconut pulp contains a lot of medium-

chain fatty acids. According to Machmüller 

(2006), the medium-chain fatty acids content 

played an important role in suppressing 

methane production and increasing propionic 

acid. This opinion was reinforced by Sondakh et 

al. (2017) stated that the use of 20% coconut 

pulp in feed can reduce methane production by 

17.38% and increase propionic acid by 33.8% in 

rumen fermentation in vitro. The content of 

propionic acid in in vitro digestibility can 

describe on digestibility of in vivo. Sondakh et al. 

(2012b) have investigated that the propionic in 

rumen fermentation given coconut meal as 

substrate in in vitro increased from 3.28 µmol to 

4, 08 µmol (increasing of 24%). Likewise, 

Sondakh et al. (2012a) also continued their in 

vivo research with the composition of feed using 

coconut meal resulting in an increase in 

propionic acid from 2.7 µmol to 3.24 µmol, an 

increase of 20%. Thus, the results of in vitro 

digestibility studies can represent the results of 

in vivo digestibility studies of propionic acid. 

 Furthermore, Sondakh et al. (2012a) 

reported that an increase in propionate in rumen 

fermentation can result in the chemical 

composition of meat, especially a decrease in 

saturated fatty acids and an increase in 

unsaturated fatty acids in meat, and a decrease 

in meat cholesterol.  

Conclusions 
The use of coconut pulp as an 

antimethanogenic substrate for goat feed can 

maintain the physical and chemical quality of 

meat and reduce meat cholesterol.  
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