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Abstract 

 

Eco-enzyme solutions are generally used in the manufacture of disinfectants, floor cleaners, liquid fertilizers, preservatives and others. In 

this study, eco-enzyme was used as the main ingredient in the manufacture of biogas fermentation with the addition of cow feces as an 

additional starter in the fermentation. The aim of this study was to determine the content of CH4, CO2, N2, pH, temperature, and pressure 

in eco-enzyme fermentation with the addition of cow feces starter. This research is a quantitative research with the type of experimental 

research as well as direct observation data collection techniques and data analysis techniques using descriptive statistical analysis. The 

results showed that the treatment that produced the highest methane (CH4) gas was the P5 treatment with a concentration of 2.889%. 6,1. 

The highest volume pressure value was produced in the P5 treatment which was 70 ml. Nitrogen gas (N2) and carbon dioxide gas (CO2), 

the concentration of nitrogen gas (N2) from reactor P0 - P4 is in the range of 95.875-99.669 % and the concentration of carbon dioxide 

(CO2) from reactor P0 - P4 is in the range of 0.237 - 4.125 %. 
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INTRODUCTION 
 

During the pandemic, the consumption of fruit was in 

great demand by the community, especially on the 

household scale. This is done by the community as an 

effort to increase body immunity. Based on an analysis 

of the projections for 2018-2022 consumption of fruits 

and vegetables will increase with an average growth rate 

of 2.50% and 1.50% (Alfaena, et al, 2018). The increase 

in fruit consumption can cause a new problem, namely 

household organic waste in the form of fruit residue. The 

waste of this fruit, which can be in the form of fruit 

peels, seeds or other parts, is generally not reused and is 

just thrown away. This will have a serious impact on the 

environment if not handled properly. This waste problem 

will be very important to find a solution because it will 

have an impact on the balance of the environmental 

ecosystem (Prabekti and Ahmadun, 2011). Therefore, a 

solution is needed to process the waste (fruit residue) into 

useful by-products.    

Environmentally friendly waste treatment can be a 

solution to overcome this problem. The principle of zero 

waste waste treatment can be used to solve household 
waste problems. The principle of zero waste is 

management by sorting, composting and collecting 

salable goods (Widiarti, 2012). Utilization of household 

organic waste in the form of other fruit residues can be 

processed by fermentation to produce a multi-purpose 

liquid or known as eco-enzyme (Najaga Bumi Learning 

Class Module Compilation Team, 2020). There are many 

by-products that can be produced from fruit residues 

which are processed into eco-enzymes, including 

clearing clogged drains, used to water plants (as liquid 

fertilizer), repel nuisance insects, as a home cleaning 

agent, and others (Megah, et al. al 2018). 

The type of bacteria used to produce optimum biogas 

is methanogenic bacteria (Mia et al., 2016). These 

methanogen bacteria will stimulate the fermentation 

substrate to produce methane gas (CH4). This methane 

gas makes the biogas produced have an ignition power so 

that the biogas can be used as fuel. Meanwhile, the basic 

material used to make biogas in this study is eco enzyme 

derived from fruit waste.  

Cow dung is considered capable of being a starter in 

eco enzyme fermentation to produce biogas. The 

optimum production of biogas and methane from a 

mixture of cow dung and elephant grass was 72.42 

l/kgTS and 102.86 l/kgVS respectively (Afrian, C. et al 

2017). Thus, based on the background of this problem, 

an analysis of the quality of biogas from eco-enzymes 
with the addition of cow dung starter and based on fruit 

composition and fermentation time needs to be carried 

out. 
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METHOD 
 

The type of the research is quantitative with experimental 

methods. The research method was designed using 5 

treatments with 1 repetition. The eco-enzyme used is 

made from fruit-based ingredients that have been 

fermented for 3 months which is the optimal time for 

eco-enzyme fermentation. After the eco-enzyme is 

produced, a fermentation process is carried out by adding 

cow dung starter. The addition of cow dung starter was 

carried out to maximize this fermentation process to 

produce methane gas (CH4). The fermentation process 

was carried out for 37 days. 7 days the resulting gas is 

released into a bucket of water. Gas storage for analysis 

was carried out on day seven and so on until day 37. The 

following is the treatment plan in this study: 

P1 : 3000 ml eco enzyme + 600 g cow dung starter 

P2  : 3000 ml eco enzyme + 800 g cow dung starter 

P3  : 3000 ml eco enzyme + 1000 g cow dung starter 

P4  : 1000 ml eco enzyme + 1000 g cow dung starter 

P5  : 1500 ml of water + 1500 g of cow dung starter 

 

Making Eco-enzyme Solutions 

The fermentation solution used for biogas was an eco 

enzyme solution with the addition of cow dung starter. 

Eco enzyme was made with a ratio of 3: 1: 10. 3 for the 

waste used; 1 for molasses and 10 for the ratio of water 

used. In this study, the manufacture of eco-enzymes was 

carried out at the Al Fatah Natar Islamic Boarding 

School, South Lampung. Eco enzyme was made in large 

quantities in drums and fermented for 3 months. The 

waste material used for the manufacture of eco enzyme is 

fruit and vegetable waste. A total of 10,000 mL of eco 

enzyme solution was used in this study.  

 

Making Storage Tanks 

The fermentation tank was made of a 5 L gallon. The lid 

on the top of the gallon was perforated for a gas outlet 

pipe with a diameter of 1⁄2 inch. Two faucets are then 

placed above the fermentation tank before the gas 

collection point and one more valve is used for gas 

discharge. The collection point for the fermented gas 

(biogas) was made of plastic. 

 

 
Figure 1. Digester tube circuit. Image description: 1. digester tube; 2. tube 
cover; 3. main faucet; 4. gas flow hose; 5. compressor faucet; 6. gas flow 

hose; 7. plastic gas holder. 

 
 

Production of Biogas from Eco-Enzyme 

The eco enzyme solution that has been fermented for 3 

months was then ready to use. This solution was then 

mixed with cow dung to be fermented again for 37 days 

to produce biogas. During the fermentation process, 

specially designed vats are connected by a hose to the 

biogas storage vat (Chandra et al, 2020). Cow dung is 

added to the digester tube with varying weight according 

to the dosage. Cow dung is used as a starter in 

fermentation to produce methane gas. Then the molasses 

was also put into the digester tube according to the 

dosage determined in this study and labeled for each 

treatment. Biogas samples were taken on the 37th day of 

fermentation. 

 

Biogas Sampling 

Biogas samples were taken on the 37th day of 

fermentation using a previously prepared breathing bag. 

First sampling close the main faucet and compressor 

faucet, after the faucet is closed all the hoses of the 

digester tube and compressor faucet are separated. The 

end of the compressor faucet is directly connected to the 

breathing bag hose, after connecting the valve on the 

breathing bag is opened and the plastic container is 

pressed until the contained gas moves into the breathing 

bag. Next, close the breathing bag valve immediately 

after gas the one transferred to the breathing bag is 

sufficient and close the compressor faucet again and 

remove the breathing bag. 
 

 

RESULTS AND DISCUSSION 
 

Results 

 

Biogas volume pressure 

Measurements made to measure volume pressure using 

technical Archimedes' law with the following results: 

 
Table 1. Results Biogas volume pressure. 

 

Reactor Increase (mL) 

P1 26 

P2 60 

P3 56 

P4 50 

P5 70 

 

The results of the pressure measurement of biogas 

volume in table 1 show that the highest value was found 

in reactor P5, which was 70 mL, and the lowest value 

was in reactor P1, which was 26 mL. 

 

pH and Temperature 

Data on the results of measuring the pH acidity level on 

the initial day of manufacture and the last day of 

sampling are as follows: 
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Table 2. Result of pH value. 

 

Reactor 
pH 

Before After 

P1 3,4 3 

P2 3,5 2,9 

P3 3,5 3 

P4 4 3 

P5 6,3 6,1 

 

 
Table 3. Results of temperature measurements at the start and end of the eco-

enzyme fermentation. 

 

Variation 
Suhu (°C) 

Before After 

P0 29,1 28,7 

P1 28,8 28,1 

P2 28,8 27,9 

P3 28,9 28,1 

P4 28,8 28,2 

 

Based on the results of measuring the acidity level of 

the pH of the fermentation solution in table 4.2, it shows 

that the lowest level of acidity on the first day of making 

the fermentation was in treatment P1 and on the last day 

there were in treatments P1, P3, and P4. The highest 

acidity level value on the first and last day was in the P5 

treatment. 

In table 4.3 the results of initial and final temperature 

measurements show insignificant differences between 

each treatment. There was a decrease in temperature with 

a range of 0.40.90C. The highest temperature decrease 

was in treatment 2 of 0.90C. 

 

Metana (CH4) 

Data on methane concentration measurements that have 

been tested for biogas content are as follows: 

 
Table 4. Rated Yield (CH4). 

 

Reactor Concentration (%) Height (%) Area(%) 

P1 0 0 0 

P2 0 0 0 

P3 0 0 0 

P4 0,094 107 1486 

P5 2,889 3435 50080 

 

The results of measuring the concentration of 

methane (CH4) in table 4 show that the highest 

concentration level was found in treatment P5, which 

was 2.889, followed by treatment P4, which was 0.094. 

Whereas in the P1 - P3 treatment it did not show any 

concentration of methane (CH4) in it. The following is a 

graphic image of the results of the analysis of methane 

gas (CH4). 

 

 
Figure 1. Graph of P1 Analysis Results. 

 

 
 

 
Figure 2. Graph of the results of the P2 analysis. 

 

 
 

 
Figure 3. graph of the results of the P3 analysis. 

 

 
 

 
Figure 4. graph of the results of the P4 analysis. 
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Figure 5. graph of the results of the P5 analysis. 

 

 

Gas Content of N2 and CO2 in Fermentation 

The results of the analysis of N2 and CO2 content in 

biogas fermentation are presented in table 5: 

 
Table 5. Results of N2 and CO2 Values. 

 

Sample Type 
Gas Production (%) 

N2 CO2 

P0 96,565 0,546 

P1 99,014 0,986 

P2 95,875 4,125 

P3 98.270 1,730 

P4 99,669 0,237 

 

 

Table 5 shows that the production of nitrogen and 

carbon dioxide gases in the 5 types of samples tested has 

different and fluctuating values. The highest nitrogen 

production was in sample P4 (99.669%) and the highest 

amount of carbon dioxide was produced in sample P2 

(4.12%).  

 

Discussion 

This research was conducted to analyze several 

parameters in testing biogas from the main eco enzyme 

substrate with modifications of several materials. The 

addition of a starter is needed in this study with the aim 

of stimulating the growth of methanogenic bacteria 

which produce methane gas as the main gas in biogas. 

The initial stage of this research was to make eco enzyme 

from household organic waste with a ratio of 3:1. This 

waste is used based on the results of observations (pre-

research). Methane gas is produced after going through 

eco enzyme fermentation with added starter which lasts 

for 1 month.  

Eco-enzymes are made with the commonly used ratio 

of 3 (organic matter): 1 (molasses): 10 (water). All 

ingredients are put in a sterile container (large plastic 

bucket with a wide lid) and covered for 3 months of 

fermentation. In the first month of fermentation it will 
produce gas, if the place used is made of glass there will 

be a risk of breaking. Places with a metal base are not 

recommended. This is because it will trigger corrosive 

(rusty) at the end of the fermented product which is 

acidic (pH below 4). Stirring needs to be done before the 

fermentation place is closed. This aims to flatten all the 

basic ingredients for making eco-enzymes.  

Eco enzyme was chosen as the main substrate in 

forming the fermentation process, it needs to be added 

with molasses. Molasses contains 30% sucrose, 25% 

glucose and fructose. All of these ingredients are 

important elements as a source of energy for microbes. 

The carbon element (C) from glucose will be needed to 

regulate the carbon value in the substrate. Besides that, 

glucose adds value to carbon which is a source of 

nutrition for microbes that break down methane gas 

(Zulkarnaen at al., 2018). 

The main element in biogas is the presence of 

methane gas. Methane gas is produced from 

methanogenic bacteria. This bacterium can be obtained 

from several sources, one of which is by using starter 

from cow dung. Cow manure is high in cellulose content 

(Asmiarti, 2019), contains matanogenic bacteria that 

produce methane gas (Karlina, 2017).  

All of these treatments were fermented for 30 days. 

This is based on previous sources which state that 30 

days of fermentation is the best time for biogas 

production. The most methane gas is produced with a 

presentation of 50.4%, a temperature of 350°C and a 

flame of 72 seconds (Mirwan and Nadia, 2021). 

This fermentation process is carried out with the aim 

of producing methane gas. The gas produced from this 

process is accommodated in a gas holder in a tool that 

has been used assembled. The gas is then put in a 

sampling bag to be tested for biogas content using 

chromatography.  

Based on the pressure research data, the data shows the 

results of different pressure values. It can be seen in table 

4.1 that the highest pressure value is found in the P5 

treatment reactor with a variation of 1500 g of water and 

1500 g of cow feces producing a pressure value of 70 ml, 

in P4 with a variation of 1000 eco-enzyme and 1000 cow 

feces producing a pressure value of 50 ml, in treatment P3 

with material variations 3000 g eco-enzyme and 1000 g 

cow feces produced a pressure value of 56 ml, in treatment 

P2 with material variations 3000 g eco-enzyme and 800 g 

cow feces produced a pressure value of 60 ml, in the 

reactor P1 treatment with 3000 g eco-enzyme and 600 g 

cow feces resulted in the lowest pressure value of 26 ml. 

The volume pressure value in the P2 treatment could be 

higher than the P3 treatment, this could be due to the 

unequal ratio of carbon (C) and nitrogen (N). 

If the ratio (C/N) is too high (the C value is higher 

than the N value) then metabolism becomes inadequate 

which means that there is carbon in the substrate that is 

not fully converted, so it cannot achieve maximum 

methane yield which also results in unstable pressure 

values. On the other hand, if the N value is excessive, 

the amount of ammonia (NH3) can be reduced, which 

even in low concentrations will inhibit bacterial growth 
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and can even cause the collapse of the entire population 

of microorganisms (Zulkarnain et al., 2018). 

The main factor that can affect the difference in the 

volume pressure value of the biogas produced from each 

treatment is the physical properties of the filling material 

caused by the water content and acidity of the media (pH 

level) (Mara and Alit, 2011). Apart from that, it can also 

affect the difference in the amount of volume produced 

by each treatment, one of which is the reduced number of 

microorganisms (Novita et al., 2018), the number of 

organisms can be reduced due to the acidity of the pH 

which is too acidic which can cause the number of 

organisms to decrease. 

Different pressure values can be influenced by the 

amount of methane gas produced from each reactor as 

in treatment P1 it does not produce methane gas, so 

the resulting pressure value is also small, namely 26 

ml because the gas contained only contains nitrogen 

(N2) and carbon dioxide (CO2). Meanwhile, the P5 

treatment had the greatest pressure value of 70 ml, 

because the gas contained in the P5 treatment reactor 

had a fairly large concentration of methane gas, 

namely 2.889. 

The acidity level of pH is one of the determining factors 

for success in the formation of biogas. An acidity level that 

is too high or low will affect the amount of biogas 

produced. The degree of acidity of this pH is monitored 

every time a sample is taken to determine the condition of 

the substrate in the digester tube (Budiharjo, 2009). 

Testing the acidity level of pH in eco-enzyme 

fermentation with the addition of cow feces starter was 

carried out using a pH meter. Testing the pH acidity level 

was carried out twice, namely on day 0 (beginning of 

fermentation) and on day 37 (last day when sampling). 

Based on research data, the value of the pH acidity 

level in ecoenzyme fermentation on day 0 was the lowest 

pH acidity level in treatment P1, namely 3.4, in treatment 

P2, namely 3.5, in treatment P3, namely 3.5, in treatment 

P4, namely 4, and in treatment P5, which was equal to 

6.1 is the highest pH acidity level value in the first test. 

Meanwhile, in the second test on the last day the acidity 

level of each treatment reactor decreased overall. In 

treatment P1 it fell to 3, in treatment P2 it fell to 2.9, in 

treatment P3 it fell to 3, in treatment P4 it fell to 3, and in 

treatment P5 it fell to 6.1. The optimum condition for the 

pH acidity level is between 6.8-7.2. If the substrate 

drops, it will cause the process of converting the 

substrate into biogas to be hampered, resulting in a 

decrease in the quantity of biogas. A pH value that is too 

high must also be avoided, because it will cause the final 

product to be CO2 as the main product (Dwivannie et al., 

2019), whereas in this study the treatment almost reached 

the optimum conditions for biogas so that it can produce 

methane gas, namely in treatment P4 (4 and 3) and P5 

(6.3 and 6.1). The results of research by Rahim et al., 

(2017) biogas in this case the CH4 content in general will 

produce high in pH conditions that are close to neutral. 

This is related to the development of methane bacteria 

which will be encouraged to grow and reproduce 

optimally, so that it will have an impact on biogas 

production.  

According to Ramdiana, in the pH range of 6-6.7, 

very few methanogenic bacteria are able to survive to 

produce gas because the acidity of the substrate can kill 

the bacteria, so that methane gas is still produced, even in 

small quantities. The microorganisms that work in the 

early stages are microorganisms in the hydrolysis-

acidogenesis process which produce volatile acids so that 

the pH value drops (Ni'mah 2014). 

In the initial and final temperature tests, it was seen 

that there was a decrease in each of the treatments tested. 

The temperature drop is not too big, still in the range of 

0.4 – 0.9oC. This is influenced by the condition of the 

environment around the test site which is drizzling. This 

condition slightly affects the temperature in the digester. 

This statement is in line with research conducted by 

Widodo (2022), the digester temperature is similar to the 

ambient temperature in the morning or evening. 

The measurement results in the P0 and P4 treatments 

had a larger value and produced methane gas (CH4) in 

small amounts. As research conducted by Widodo 

(2022), the higher the temperature of the fermentation 

indicates that the decomposition of organic matter is 

occurring, which is the basic ingredient for producing 

methane, carbon dioxide and other gases. The best 

temperature for fermentation is the mesophilic 

temperature, which is around 20-40oC (Syaichurrozi, 

2020). In this study, the initial and final temperatures 

were measured in the mesophilic temperature range (27-

29oC). Methanogenic bacteria will work well at 

mesophilic fermentation temperatures and the best 

(optimum) temperature for mesophilic bacteria to 

produce biogas is 35oC (Adiani et al., 2019). The 

optimum temperature is the perfect temperature for 

bacterial metabolic processes. High or low temperatures 

will cause imperfect bacterial metabolism and can stop.  

At low temperatures there are parts that turn into gel, 

one of which is the double layer of lipid membrane 

which generally forms a liquid into a gel. This can cause 

damage to protein function (denaturation) and leakage so 

that the protein cannot pump ions. Another impact is the 

late bacterial growth (Asiah, 2020). At high temperatures 

it can damage the bacterial cell membrane. If this 

membrane is damaged, protein denaturation will occur 

and activity in the bacterial cell will decrease (Roma et 

al., 2021). 

This decrease in bacterial activity will eventually lead 

to the death of the bacteria. Bacterial cell death has an 

impact on reducing the composition of methanogenic 

bacteria. This change in composition results in the 

accumulation of gas resulting from the hydrolysis and 

acidogenesis stages (fatty acids, glycerin, 

monosaccharides, amino acids, acetic acid, butyric acid 

and propionic acid) which are not converted into 

methane gas.  
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Testing the sample for methane (CH4) content in the 

eco-enzyme fermentation solution which was added to 

the cow feces starter was carried out using a gas 

analyzer. Judging from the research results table 4.3, the 

P1-P3 treatment did not show methane (CH4) content, 

while in Figure 4.4 it can be seen that the P4 treatment 

showed a (CH4) content of 0.094 with a graphic height of 

107 and an area of 107. In addition, in Figure 4.5 can be 

seen that the need for P5 also indicates the presence of 

content (CH4), which is 2.889 with a graph height of 

3435 and an area of 50080.  

It can be seen from the research data table 4.3 that the 

greater the ratio of the eco-enzyme solution given, the 

smaller the possibility of the presence of (CH4) content, 

whereas the higher the ratio of cow feces starter, the 

greater the possibility of (CH4) content. This is because 

in treatment P1 the ratio used in the fermentation solution 

was 3000 g of eco-enzyme and 600 g of cow feces. 

In the P2 treatment the comparison used was 3000 

eco-enzyme and 800 g of cow feces, and in the P3 

treatment the comparison used was 3000 eco-enzyme and 

1000 cow feces. This much larger amount of eco-enzyme 

can affect the performance of the bacteria in the 

fermentation process, because the ingredients contained 

in the eco-enzyme solution are ingredients that contain 

antimicrobials or inhibit bacterial growth such as 

pineapple, orange peel, aloe vera, noni, cultivar. bananas, 

and others (Rochmayani et al., 2020). 

Another factor that affects the amount of methane gas 

(CH4) produced is only a small amount and is only 

produced in the P4 and P5 treatments because the 

number of comparisons used in P4 giving eco-enzyme is 

comparable to giving cow feces, namely 1000 g eco-

enzyme and 1000 g cow feces , whereas in treatment P5, 

the ratio of water to cow feces was used, namely 1500 

water and 1500 cow feces. Thus, methane gas (CH4) can 

be produced in treatments P4 and P5. Another 

influencing factor can be seen from the acidity level of 

the pH of the fermentation solution, because the optimal 

pH conditions required for biogas production are in the 

range of 6.6 to 7.5 (Fitri and Trisna, 2018).  

In treatment P1-P3 the pH acidity level is below 

optimal conditions, namely in treatment P1 the pH on 

day 0 is 3.4 and the pH of the 37th curry is 3. So the 

bacteria that help the process of forming methane gas 

(CH4) are hampered or can even die. The low population 

of methanogenic bacteria results in the accumulation of 

volatile acids that have not been converted into methane 

gas, so that little or no gas is produced (Roma et al., 

2021). 

The N2 and CO2 gas content that has been analyzed 

can be seen in table 4.5. The highest yields obtained were 

nitrogen (N2) and carbon dioxide gas (CO2). The 

concentration of nitrogen gas (N2) from reactors P0-P4 

was in the range of 95.875-99.669% and the 

concentration for carbon dioxide (CO2) from reactors P0 

- P4 was in the range of 0.2374.125%. 

Stirring the reactors P0, P1, P2, P3 and P4 by shaking 

the digester tube. The digester tube is made using a batch 

type with an anaerobic system so that it cannot be opened 

when stirring. This is thought to cause non-optimal 

contact between the organism and the substrate, thereby 

affecting the methane gas concentration value. In line 

with research which states that stirring in the digester 

will allow direct contact between microorganisms and 

gas-forming substrates. The higher the stirring frequency, 

the higher the opportunity for microorganisms to degrade 

the substrate. Using a stirrer, methane gas trapped in 

solution can be immediately released and enters the gas 

reservoir. Stirring provides sufficient contact between the 

substrate and the microorganism to produce a 

homogeneous condition. A digester with a stirrer 

produces more optimal biogas compared to a biodigester 

without a stirrer (Suryani et al., 2018).  

Reactor P0 is a reactor with control treatment. 

Reactor P0 and reactor P4 both produce methane gas. 

This is presumably because both of them use filling 

materials in a 1:1 ratio. In the P0 reactor using a ratio of 

1.5 L of water + 1500g of cow dung. The addition of 

water to the P0 reactor was carried out because based on 

research it was stated that microorganisms in metabolism 

need water. The amount of water needed for biogas 

varies depending on the material used. In order to 

function normally, biogas-producing microbes require a 

substrate with a moisture content of 90% and a solids 

content of 8-10%. The raw material should be diluted 1:1 

if the raw material is 100 kg of manure, then the water 

needed is 100 kg (Kamal, 2019). In the P4 reactor, a ratio 

of 1 L of water + 1000 g of cow dung is used. Based on 

research results, it is stated that biogas with a 1:1 ratio 

between substrate and starter produces the most optimal 

biogas (Widodo, 2022). Even though there is methane 

gas in the P0 reactor and P4 reactor, the nitrogen (N2) 

content obtained is still quite high in all reactors. This is 

probably due to the gas reservoir and sample container 

not being vacuumed, resulting in air contamination from 

outside the digester (Amanda, 2020). 

 

 

CONCLUSION 
 

The conclusion was based on the results of research 

analysis of methane content (CH4), pH, and pressure in 

eco-enzyme fermentation with the addition of cow feces 

starter. This research was conducted for 37 days from 

July to August, the results can be summarized as follows:  

▪ The treatment that produced the highest methane gas 

(CH4) was the P5 treatment with a concentration of 

2.889%. 

▪ The pH acidity level that reached optimal conditions 

was in the P5 treatment, namely on the 0th day of 

sampling it was 6.3 and on the 37th day it was 6.1.  

▪ The highest volume pressure value was produced in 

treatment P5, namely 70 ml. 
 



 

 
 

 Kamelia et al. – Potential of Methane (CH4), Nitrogen (N2), and Carbon Dioxide (CO2) … 41 
 

 

Competing Interest: The authors declare that there are 

no competing interests. 

 

 

REFERENCES 
 
Abbasi, Tasneem, S. M. Tauseef, and S. A. Abbasi. 2012. Biogas 

Energy. Springer New York. https://doi.org/10.1007/978-1-

4614-1040-9. 

Adiani, Kadek Mila, Ida Bagus Putu Gunadnya, and Yohanes 

Setiyo. 2019. Pengaruh Penambahan Urea Pada Mediad Dan 

Pemanasan Terhadap Produksi Biogas. Jurnal BETA 

(Biosistem Dan Teknik Pertanian) Vol 8 (1): 86. 

https://doi.org/10.24843/jbeta.2020.v08.i01.p11 

Afrian C., Agus Haryanto, Udin Hasanudin, dan Iskandar 

Zulkarnain. 2017. Produksi Biogas Dari Campuran Kotoran 

Sapi Dengan Rumput Gajah (Pennisetum Purpureum). Jurnal 

Teknik Pertanian Lampung. Vol. 6 (1): 21-32.  

Aisah, Aisah, Noor Harini, and Damat Damat. 2021. “Pengaruh 

Waktu Dan Suhu Pengeringan Menggunakan Pengering 

Kabinet Dalam Pembuatan MOCAF (Modified Cassava Flour) 

Dengan Fermentasi Ragi Tape.” Food Technology and Halal 

Science Journal Vol. 4 (2): 172–91. 

https://doi.org/10.22219/fths.v4i2.16595 

Alfaena, Martianto, Drajat, Mauludyani, and Anna Vipta Resti. 

2018. Proyeksi Konsumsi Buah dan Sayur Utama di Indonesia 

Tahun 2018-2022. 

https://repository.ipb.ac.id/handle/123456789/96394 diakses 

tanggal 5 Oktober 2021 

Amanda, Gita. 2021. ESDM Kembangkan Biogas untuk Produksi 

Biodigester. 

republika.co.id.https://www.republika.co.id/berita/qqz8j5423/e

sdm-kembangkan-biogas-untuk-produksi-biodigester. diakses 

tanggal 5 Oktober 2021 

Amanda, Ryvia Hananda, Dwi Indarawati, and Ratnaningsih. 

2020. Pengolahan Kotoran Sapi Dan Limbah Sayuran Menjadi 

Energi Biogas Di Desa Cibodas, Kecamatan Pasirjambu, 

Kabupaten Bandung. Kocenin Serial Konferens Vol. 1 (1): 1–

11 

Andianto. 2011 Aliran Slurry Di Dalam Digester Biogas Tipe 

Aliran Kontinyu, Skripsi. Jakarta: Universitas Indonesia. 

Anggraini, D., Pertiwi, M.P., and Bahrin, D. 2012. Pengaruh Jenis 

Sampah, Komposisi Masukan Dan Waktu Tinggal Terhadap 

Komposisi Biogas Dari Sampah Organik. Jurnal Teknik Kimia 

Vol. 18 (1). diakses tanggal 3 Oktober 2021. 

Asmiarti. 2019. Kualitas Bahan Biogas Dari Feses Sapi Dan 

Limbah Kulit Nanas (Ananas Comosus L. Merr) Dengan C/N 

Rasio Yang Berbeda.” Universitas Islam Negeri Sultan Syarif 

Kasim Riau Pekanbaru. 

Bitton, G. 1998. Wastewater Microbiology Second Edition. New 

York: Willey Liss Inc. 

Budihardjo. 2009. Kombinasi Feeding Biostarter Dan Air Dalam 

Anaerobik Digester.” Jurnal Presipitasi. Vol. 6 (2). 

Chandra, Y. N., Hartati, C. D., Wijayanti, G., and Gunawan, H. G. 

2020. Sosialisasi Pemanfaatan Limbah Organik Menjadi 

Bahan Pembersih Rumah Tangga. Prosiding Seminar Nasional 

Pengabdian Kepada Masyarakat Vol. 1. (pp. 

SNPPM2020LPK-9). 

Darisa, Dias Rizka. 2014. Pengaruh Variasi Konsentrasi Bakteri 

Hidrolitik Dan Lama Waktu Fermentasi Terhadap Produksi 

Biogas Substrat Kotoran Sapi, Skripsi. Surabaya: Universitas 

Airlangga. 

Dewi, Septi Presenta, Silvia Devi, Sania Ambarwati. 2021. 

Pembuatan dan Uji Organoleptik Eco-enzyme dari Kulit Buah 

Jeruk. Seminar Nasional & Call for Paper HUBISINTEK. 649-

657. 

Dwivannie, Violla, Aryo Sasmita, and & Etty Pratiwi. 2019. 

Karakteristik PH Dan Suhu Dalam Proses Pembuatan Biogas 

Dari Substrat Limbah Rumah Makan, Limbah Cair Tahu Dan 

Kotoran Sapi. Jurnal JOM FTEKNIK Vol. 6 (2): 2–7 

Fitri, Medya Ayunda, and Trisna Kumala Dhaniswara. 2018. 

Pemanfaatan Kotoran Sapi Dan Sampah Sayur Pada 

Pembuatan Biogas Dengan Fermentasi Sampah Sayuran.” 

Journal of Research and Technology. Vol. 4 (1): 47–54. 

Fitri, Medya Ayunda, and Trisna Kumala Dhaniswara. 2018. 

Pemanfaatan Kotoran Sapi Dan Sampah Sayur Pada 

Pembuatan Biogas Dengan Fermentasi Sampah Sayuran. 

Jurnal Of Research and Technology. Vol. 4 (1): 47-54.  

Gebreeyessus, G.D. and Jenicek, P. 2016. Thermophilic versus 

mesophilic anaerobic digestion of sewage sludge: A 

comparative review. Bioengineering Vol. 3 (15). 

Iriani, Purwinda, Yanti Suprianti and Fitria Yulistiani. 2017. 

Fermentasi Anaerobik Biogas Dua Tahap Dengan 

Aklimatisasi dan Pengkondisian pH Fermentasi. Jurnal Teknik 

Kimia dan Lingkungan. Vol. 1(1):1-10.  

Irianto,N.A., Mirwan,M. 2021. Efektivitas Tanaman Hydrilla 

Verticillata, Rumput Gajah, Eceng Gondok Dalam Pembuatan 

Biogas Dengan Bahan Dasar Kotoran Sapi. Jurnal Teknik 

Lingkungan UPN Veteran Jawa Timur Vol. 2 (1). diakses 

tanggal 4 Oktober 2021v 

Kamal, Netty. 2019. Kajian Pengaruh Media Penambat Pada 

Reaktor Biogas Fluidized Bed. Jurnal Teknik Vol. 20 (1): 12–

33 

Karlina, K. 2017. “Pengujian Parameter Fisis Biogas Dari 

Komposisi Kotoran Sapi Dan Limbah Eceng Gondok 

Menggunakan Reaktor Dengan Pengaduk.” Universitas Islam 

Negeri Alauddin Makassar. 

Mara, I.M., Alit, I.B. 2011. Analisa Kualitas dan Kuantitas Biogas 

dari Kotoran Ternak. Jurnal Dinamika Teknik Mesin. Vol 1 

(2). diakses tanggal 2 Oktober 2021 

Mara, Made, and Ida Bagus Alit. 2011. Analisis Kualitas Dan 

Kuantitas Biogas Dari Kotoran Ternak. Vol. 1 (2): 1–8. 

Megah S., Suswanto Ismadi, Desi Surlitasri Dewi, Eka Wilany. 

2018. Pemanfaatan Limbah Rumah Tangga Digunakan Untuk 

Obat. dan Kebersihan. Minda Baru. Vol. 2 (1): 50-58. 

Metheson, Tri-Gas. 2022. Safety Data Sheet: Methane. 

Mia, Abdur Rashid Md, Md. Rasel Molla, Tanzina Sayed, Md 

Moksadul Amin, Tanzima Yeasmin, Md. Belal Uddin. 2016. 

Enhancement of Biogas Production by Cellulytic Bacteria 

from Bagasse Using Methanogenesis. American Journal of 

Chemical and Biochemical Engineering. Vol 1(2): 15-20. 

Mirwan, Mohammad, and Nadia Agustina Irianto. 2021. 

“Efektifitas Tanaman Hydrilla Verticillata, Rumput Gajah, 

Eceng Gondok Dalam Pembuatan Biogas Dengan Bahan Dasar 

Kotoran Sapi.” EnviroUS. Vol 2 (1): 48–55. 

https://doi.org/10.33005/envirous.v2i1.64 

Mujdalipah, Siti, Salundik Dohong, Ani Suryani, Amalia Fitria. 

2014. Pengaruh Waktu Fermentasi Terhadap Produksi Biogas 

Menggunakan Digester Dua Tahap Pada Berbagai 

Konsentrasi Palm Oil-Mill Effluent Dan Lumpur Aktif. 

Agritech. Vol. 34. (1): 56-64. 

Ni Wayan Aprilia Swantini, Ni Wayan Aprilia Swantini. 

2014. Analisis Tingkat Kemurnian Biogas Dengan Beberapa 

Variasi Zat Pemurni. Skripsi. Universitas Mataram. 



 

 
 

42 Biology, Medicine, & Natural Product Chemistry 13 (1), 2024: 35-42 

 

 

Ni’mah, Lailan. 2014. “Biogas from Solid Waste of Tofu 

Production and Cow Manure Mixture: Composition Effect.” 

Jurnal Chemica. Vol 4 (1): 1–9. 

Nizami, A. S., A. Orozco, E. Groom, B. Dieterich, and J. D. 

Murphy. 2012. How much gas can we get from grass?, 

Applied Energy. Vol. 92. hal. 783–790. 

Novita, Elida, Sri Wahyuningsih, and Hendra Andiananta Pradana. 

2018. “Variasi Komposisi Input Proses Anaerobik Untuk 

Produksi Biogas Pada Penanganan Limbah Cair Kopi.” Jurnal 

Agroteknologi. Vol 12 (1): 43–57. 

Oktavia,I., Firmansyah, A. 2016. Pemanfaatan Teknologi Biogas 

sebagai Sumber Bahan Bakar Alternatif di Sekitar Wilayah 

Operasional PT. Pertamina EP Asset 2 Prabumulih Field. 

Jurnal Resolusi Konflik, CSR, dan Pemberdayaan. diakses 

tanggal 4 Oktober 2021 

Pernanda, Muchamad Rico. 2021. Nilai PH, Suhu, Nyala Api dan 

Warna Api Biogas yang Dihasilkan pada C/N Feses Kerbau 

dan Ampas Kelapa dengan Lama Fermentasi yang Berbeda. 

Universitas Islam Negeri Sultan Syarif Kasim Riau Pekanbaru. 

Pertiwiningrum, Ambar. 2015. Instalasi Biogas. 

https://repository.ugm.ac.id/273531/1/BUKU-

%20INSTALASI%20BIOGAS%20%282%29%20from%20bu

%20ambar.pdf.Pusat Kajian Pembangunan Nasional. Fakultas 

Peternakan. Universitas Gadjah Mada 

Prabekti, Yolanda S., Ahmadun. 2011. Eco-fermentor: alternatif 

desain wadah fermentasi eco-enzyme untuk mengoptimalkan 

produktivitas eco-enzyme 

https://repository.ipb.ac.id/jspui/bitstream/123456789/44120/2

/INTI-ECOFERMENTOR.pdf diakses tanggal 5 Oktober 2021 

Rahim, Irwan Ridwan, Tri Harianto, and Khaira Sukian Jufri. 

2017. “Efektivitas Pemanfaatan Biogas Serbuk Gergaji Dan 

Limbah Ternak Sebagai Sumber Energi Alternatif.” Jurnal 

Universitas Hasanuddin Vol 1 (1): 1–9. 

Rahim, Irwan Ridwan, Tri Harianto, and Khaira Sukian Jufri. 

2017. Efektivitas Pemanfaatan Biogas Serbuk Gergaji Dan 

Limbah Ternak Sebagai Sumber Energi Alternatif. Jurnal 

Universitas Hasanuddin Vol. 1: 1–9. 

Rahmayanti, Desy. 2013. Fermentasi Anaerob Dari Sampah Pasar 

Untuk Pembentukan Biogas. Jurnal Kimia Unand Vol 2: 36–

40. 

Ramadhan, A.S. 2016. Analisis karakteristik api pembakaran 

biogas limbah rumah tangga dengan purifikasi KOH 4 M. 

Digital Repository Universitas Jember. Skripsi. Diakses 

tanggal 2 Oktober 2021 

Rochmayani, Neny -, Rih Laksmi Utpalasari, and Inka Dahliana. 

2020. Analisis Hasil Konversi Eco Enzyme Menggunakan 

Nenas (Ananas Comosus) Dan Pepaya (Carica Papaya L.).” 

Jurnal Redoks. Vol 5 (2): 135. 

https://doi.org/10.31851/redoks.v5i2.5060 

Roma, Grace, Artha Samosir, and Merry Meryam Martgrita. 2021. 

Analisis Pendahuluan Pemanfaatan Konsorsium Bakteri 

Termofilik Dari Kotoran Sapi Untuk Produksi Biogas.” 

Journal of Science Engineering and Technology Vol 1 (1): 2–

6. 

Romadhoni,H.A., Wesen,P. 2014. Pembuatan Biogas Dari 

Sampah Pasar. Jurnal Ilmiah Teknik Lingkungan Vol. 6 (1). 

diakses tanggal 4 Oktober 2021 

Roos, Mariana Murillo, Lorena Uribe-Lorío,Paola Fuentes-

Schweizer, Daniela Vidaurre-Barahona, Laura Brenes-Guillén, 

Ivannia Jiménez,Tatiana Arguedas, Wei Liao, and Lidieth 

Uribe. 2022. Biogas Production and Microbial Communities 

of Mesophilic and Thermophilic Anaerobic Co-Digestion of 

Animal Manures and Food Wastes in Costa Rica. Energies. 

Vol 15:1-16. 

Rosyidah, Ainin. 2016. Pengaruh Variasi Konsentrasi 

Bioaktivator Dan Lama Fermentasi Terhadap Peningkatan 

Volume Biogas Dan Kadar Gas Metana Dari Limbah Cair 

Tepung Ikan, Skripsi. Malang: UIN Maulana Malik Ibrahim 

Malang. 

Saleh, Abdullah, M William King Planetto, and Rahma Diana 

Yulistiah. 2016. Peningkatan Persentase Metana Pada Biogas 

Menggunakan Variasi Ukuran Pori Membran Nilon Dan 

Variasi Waktu Purifikasi. Jurnal Teknik Kimia. Vol. 22 (4): 

35–44.  

Steinhauser, Dieter Deublein. Angelika. 2008. Biogas From Waste 

and Renewable Resources. 2nd ed. Jerman: Wiley-VHC. 

Suriman, D.K.P., Soputan, J.E.M., Kalele, J.A.D., Rawung, 

V.R.W. 2021. Kombinasi kotoran sapi dan babi sebagai 

sumber biogas. Zootec Vol. 41 (1): 181 – 188. Diakses tanggal 

4 Oktober 2021 

Suryani, Faizah, Ozkar Firdausi Homsah, and Mahmud Basuki. 

2018. Analisis PH Dan Pengadukan Terhadap Produksi Biogas 

Dari Limbah Cair Kelapa Sawit. Jurnal Riset Sains Dan 

Teknologi. Vol. 2 (1): 1–7. https://doi.org/10.30595/JRST. 

Syaichurrozi, Iqbal. Teknologi Biogas. Bandung: Adanu Abimata, 

2020. 

Tim Penyusun Modul Kelas Belajar Najaga Bumi. 2020. Modul 

Belajar Eco-Enzyme Ecogreen Mahitala. 

https://indonesia.tajba.com/ngajaga-bumi-modul-belajar-

pembuatan-eco-enzyme-2020/ Diakses tanggal 5 Oktober 

2021.  

Wahyuni, Sri. 2013. Biogas Energi Alternatif Pengganti BBM, 

Gas dan Listrik. Jakarta: AgroMedia Pustaka. 

Widiarti, Ika Wahyuning. 2012. Pengelolaan Sampah Berbasis 

“Zero Waste” Skala Rumah Tangga Secara Mandiri. Jurnal 

Sains dan Teknologi Lingkungan. Vol. 4 (2): 103-113. 

Widodo, Ganggan Nur, Ucik Ika, Fenti Styana, and Muhammad 

Sigit Cahyono. 2022. Potensi Campuran Kotoran Sapi Dan 

Limbah Cair Rumah Pemotongan Ayam Sebagai Sumber 

Energi Penghasil Biogas. Jurnal Offshore: Oil, Production 

Facilities and Renewable Energy. Vol 6 (1): 29–37 

Yahya, Yasin, Tamrin, Sugeng Triyono. 2017. Produksi Biogas 

dari Campuran Kotoran Ayam, Kotoran Sapi, dan Rumput 

Gajah Mini (Pennisetum Purpureum Cv. Mott) dengan Sistem 

Batch. Jurnal Teknik Pertanian Lampung. Vol. 6 (3): 151-160.  

Zulkarnaen, I.R, H.S Tira, and Y.A Padang. 2018. Pengaruh Rasio 

Karbon Dan Nitrogen (C/N Ratio) Pada Kotoran Sapi 

Terhadap Produksi Biogas Dari Proses Anaerob. Dinamika 

Teknik Mesin. Vol. 1 (1): 1–16. 

 

 


