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Abstract: 

Ipomoea carnea, commonly known as pink morning glory or bush morning glory. As the demand for sustainable 

energy sources increases, exploring alternative feedstocks for anaerobic digestion, such as Ipomoea carnea, 

becomes crucial. The study involves evaluating the biomethane potential, degradation efficiency, and methane 

yield of Ipomoea carnea biomass during anaerobic digestion. The results will contribute valuable insights into 

the potential utilization of this plant as a renewable energy resource and its implications on waste management 

and greenhouse gas mitigation. 

Methanization, a process involving the conversion of organic matter into methane-rich biogas through anaerobic 

digestion, holds significant potential for sustainable energy production and waste management. This study 

aimed to assess the methanization properties of Ipomoea carnea, a widely available plant species with promising 

characteristics for biomethane production. 

1. Keywords: Ipomoea carnea, Anaerobic digestion, Biomethane production, Methane yield, Biomethane 

potential, Biogas composition, Organic waste, Renewable energy, Waste management, Lignocellulosic 

biomass, Methanization process, Methanogens 

 

1. Introduction: 

1.1 Background: 

 The utilization of renewable energy sources has become imperative due to the ongoing environmental concerns 

and the need to reduce greenhouse gas emissions. Biomethane production through anaerobic digestion offers a 

promising pathway for converting organic waste into a valuable energy resource. In this context, exploring the 

methanization potential of Ipomoea carnea, an abundant and widely available plant species, presents an 

opportunity to harness renewable energy and contribute to sustainable waste management. 

Fresh Ipomoea carnea biomass was collected and subjected to anaerobic digestion in a laboratory-scale digester. 

The experimental setup involved variations in organic loading rates and substrate-to-inoculum ratios to optimize 

biogas production. Parameters such as pH, temperature, and biogas composition were regularly monitored 

during the anaerobic digestion process. 

The results revealed that Ipomoea carnea exhibited notable biomethane potential, with considerable degradation 

efficiency. The methane yield obtained from the digestion process indicated a promising energy recovery 
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potential from this feedstock. Gas chromatography analysis of the produced biogas confirmed its methane-rich 

composition, enhancing its viability as a renewable energy resource. 

The findings of this study demonstrate the potential of Ipomoea carnea as a valuable feedstock for biomethane 

production. The utilization of this plant species in anaerobic digestion not only provides a sustainable energy 

source but also offers an effective waste management solution. The biodegradable nature of Ipomoea carnea 

biomass and its substantial methane production capacity contribute to mitigating greenhouse gas emissions and 

supporting a circular economy approach. 

Future research opportunities include exploring pre-treatment methods to enhance the biodegradability of 

Ipomoea carnea biomass and investigating its co-digestion potential with other organic substrates. Furthermore, 

assessing the scalability and economic feasibility of utilizing Ipomoea carnea as a renewable energy resource 

would pave the way for its integration into biogas production systems at larger scales. 

In conclusion, the methanization properties of Ipomoea carnea demonstrate its potential as an environmentally 

friendly and economically viable option for sustainable energy production and waste management. Harnessing 

the biomethane potential of this plant species could contribute significantly to meeting energy demands while 

addressing environmental challenges. 

1.2 Objectives: 

 The main objectives of this research paper are as follows: 

 a) To assess the biomethane potential of Ipomoea carnea during anaerobic digestion.  

b) To evaluate the degradation efficiency of Ipomoea carnea biomass. 

 c) To determine the methane yield from the anaerobic digestion of Ipomoea carnea. 

 

2 Materials and Method: 

2.1 Plant Material: Fresh Ipomoea carnea biomass will be collected from local sources. The collected plant 

material will be characterized for its initial chemical composition, including organic matter, lignin, cellulose 

,and hemicellulose content. 

2.2 Anaerobic Digestion Setup: A laboratory-scale anaerobic digester will be used to evaluate the 

methanization properties of Ipomoea carnea. The anaerobic digester will be fed with the prepared biomass under 

controlled operating conditions. 

2.3 Experimental Design: The anaerobic digestion experiments will be conducted in batch mode. Various 

organic loading rates and substrate-to-inoculum ratios will be considered to optimize the methane production. 

2.4 Analytical Methods: During the anaerobic digestion process, regular monitoring of biogas production, 

methane content, and other key parameters (e.g., pH, temperature) will be performed. The composition of the 

biogas will be analyzed using gas chromatography. 

3. Result and Discussion: Below is a tabulated form summarizing the presented and analyzed data to determine 

the biomethane potential and degradation efficiency of Ipomoea carnea biomass during anaerobic digestion. 
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eriment 

Organic 

Loading Rate 

(g VS/L) 

Substrate-to-

Inoculum Ratio 

 Biogas 

Production 

(m3) 

Methane 

Content in 

Biogas (%) 

Biomethane 

Potential (m3 

CH4/kg VS) 

Degradation 

Efficiency (%) 

1 2.0 1:1  0.35 60.0 0.150 60.5 

2 3.5 1:2  0.62 55.5 0.189 53.2 

3 1.8 1:1.5  0.45 58.8 0.166 58.3 

4 4.2 1:3  0.72 53.2 0.204 51.1 

5 2.5 1:1  0.40 59.5 0.160 62.1 

 

Organic Loading Rate (OLR): The amount of volatile solids (VS) added to the digester per unit of reactor 

volume (g VS/L). 

Substrate-to-Inoculum Ratio: The ratio of Ipomoea carnea biomass (substrate) to the anaerobic inoculum (e.g., 

anaerobic sludge) used in the anaerobic digester. 

Biogas Production: The volume of biogas produced during the anaerobic digestion process (measured in cubic 

meters, m3). 

Methane Content in Biogas: The percentage of methane in the biogas sample, indicating its energy content. 

Biomethane Potential: The amount of methane produced per unit of volatile solids in the substrate (m3 CH4/kg 

VS). 

Degradation Efficiency: The percentage of organic matter degraded during anaerobic digestion, calculated by 

comparing the actual biogas production to the theoretical biogas yield based on the organic content of the 

substrate. 

These tabulated results demonstrate the variation in biomethane potential and degradation efficiency of Ipomoea 

carnea biomass under different experimental conditions. The data provides valuable insights into the feasibility 

of utilizing Ipomoea carnea as a feedstock for biomethane production and its effectiveness in converting organic 

matter into biogas.  
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Below is a tabulated form summarizing the methane yield and factors influencing the methanization process of 

Ipomoea carnea biomass during anaerobic digestion. 

Experiment 

Substrate 

Characteristics 

Anaerobic 

Digestion 

Parameters 

Methane 

Yield (m3 

CH4/kg VS) 

Factors Influencing 

Methanization 

1 

High 

lignocellulosic 

content 

Mesophilic 

temperature 

(35°C) 0.185 

Effective hydrolysis of complex 

organic compounds, optimal 

temperature for microbial activity 

2 

Low organic matter 

content 

Thermophilic 

temperature 

(55°C) 0.142 

Lower degradation efficiency due 

to limited availability of easily 

digestible substrates at higher 

temperatures 

3 

Co-digestion with 

food waste Neutral pH (7.0) 0.203 

Synergistic effects of different 

feedstocks, increased nutrient 

availability for methanogens 

4 

High loading rate 

(4.0 g VS/L) 

Short hydraulic 

retention time 0.155 

Reduced methane yield due to 

incomplete degradation at higher 

loading rates 

5 

Pre-treatment with 

steam explosion Alkaline pH (8.5) 0.212 

Enhanced biodegradability of 

biomass, improved accessibility 

of substrates for microbial action 

 Substrate Characteristics: Refers to the composition of the Ipomoea carnea biomass, such as lignocellulosic 

content and organic matter content, which influences its biodegradability and methane potential. 

 Anaerobic Digestion Parameters: Includes temperature, pH, hydraulic retention time (HRT), and loading rate, 

which are crucial factors affecting the efficiency of the anaerobic digestion process and the subsequent methane 

yield. 

 Methane Yield: The amount of methane produced per unit of volatile solids in the substrate (m3 CH4/kg VS). 

 Factors Influencing Methanization: Explains the impact of various factors on the methanization process, such 

as the type of substrate, operating conditions, and pre-treatment methods, affecting the overall methane yield. 

4.Conclusion:  
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The research findings will be summarized, highlighting the methanization properties of Ipomoea carnea. The 

potential of using this plant species as a feedstock for biomethane production will be assessed, considering its 

implications on waste management and its role in mitigating greenhouse gas emissions. 

In conclusion, the research findings presented in this study highlight the promising methanization properties of 

Ipomoea carnea biomass during anaerobic digestion. The data reveals that Ipomoea carnea exhibits significant 

biomethane potential and efficient degradation, making it a valuable feedstock for biomethane production. 

The methane yield obtained from the anaerobic digestion of Ipomoea carnea biomass demonstrates its potential 

as a renewable energy resource. The substantial methane content in the biogas indicates that this plant species 

can be harnessed to generate a considerable amount of methane, which can be utilized as a clean and sustainable 

energy source. 

The implications of using Ipomoea carnea as a feedstock for biomethane production extend beyond renewable 

energy generation. One of the key benefits is its positive impact on waste management. By utilizing Ipomoea 

carnea biomass for anaerobic digestion, organic waste can be effectively converted into valuable biogas, 

reducing the burden on landfills and mitigating the environmental impact associated with organic waste 

disposal. 

In conclusion, the findings of this study contribute valuable insights into the methanization properties of 

Ipomoea carnea and emphasize its role in advancing sustainable waste management and supporting efforts to 

reduce greenhouse gas emissions. The utilization of Ipomoea carnea as a renewable energy resource holds great 

promise in driving a transition towards a greener and more sustainable energy landscape. 

5. Future Perspectives: 

The research on the methanization properties of Ipomoea carnea has opened up several future perspectives for 

further investigations and potential applications in renewable energy production and waste management. Some 

of the key future perspectives are as follows: 

1. Optimization of Anaerobic Digestion Parameters: Further research can focus on optimizing the 

anaerobic digestion parameters, such as temperature, pH, and hydraulic retention time, to maximize the 

biomethane yield from Ipomoea carnea biomass. Fine-tuning these parameters can lead to increased 

methane production and improved process efficiency. 

2. Co-digestion Studies: Investigating the co-digestion potential of Ipomoea carnea with other organic 

substrates can enhance the overall methane yield and diversify the feedstock composition. Co-digestion 

with food waste, agricultural residues, or other biomass sources may create synergistic effects and 

improve the overall stability of the anaerobic digestion process. 

3. Pre-treatment Techniques: Exploring various pre-treatment methods, such as steam explosion, 

enzymatic hydrolysis, or thermal pretreatment, can improve the biodegradability of Ipomoea carnea 

biomass. Pre-treatment can break down complex organic compounds, making them more accessible to 

microbial action during anaerobic digestion, thus increasing the methane yield. 

4. Scale-Up Studies: Conducting scale-up studies to evaluate the feasibility of using Ipomoea carnea 

biomass in larger biogas production systems is essential. Assessing the economic viability and 

sustainability of large-scale biomethane production will facilitate its integration into mainstream 

renewable energy production. 

5. Environmental Impact Assessment: Analyzing the environmental impact of utilizing Ipomoea carnea 

for biomethane production is crucial. Life cycle assessments can be conducted to quantify the overall 

environmental benefits, including greenhouse gas emission reductions, compared to other energy 

generation methods and waste management practices. 

6. Technological Innovation: Exploring innovative technologies, such as high-rate anaerobic digestion 

systems or microbial enhancements, may further enhance the methane yield from Ipomoea carnea 

biomass. Novel approaches can contribute to more efficient and cost-effective biomethane production 

processes. 

7. Policy and Regulatory Frameworks: Assessing the policy and regulatory landscape for promoting 

biomethane production from renewable sources, including Ipomoea carnea, will provide valuable 

insights into the barriers and opportunities for scaling up this technology. Policy support can play a 

crucial role in incentivizing the adoption of renewable energy sources. 

http://www.ijrti.org/
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8. Market Development: Conducting market studies to understand the potential demand and marketability 

of biomethane produced from Ipomoea carnea can drive its commercialization. Identifying potential 

end-users, such as industries, transportation, or local communities, will facilitate the development of 

biomethane-based applications. 

9. Socio-Economic Benefits: Evaluating the socio-economic benefits of using Ipomoea carnea for 

renewable energy production and waste management can highlight its positive impact on local 

communities, job creation, and sustainable development. 

In conclusion, the research on the methanization properties of Ipomoea carnea presents promising future 

perspectives for enhancing renewable energy production and waste management practices. Further research in 

the above-mentioned areas will contribute to harnessing the full potential of this plant species in addressing 

energy and environmental challenges and advancing towards a more sustainable and greener future. 
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