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Abstract— Protease enzymes are the enzymes that hydrolyse 

proteins. Each type of protease enzyme breaks specific kind 

of peptide bonds. These enzymes are of great commercial 

importance contributing to more than 40% of the world’s 

commercially produced enzymes. Approximately 50% of 

the enzymes used in industrial processes are proteolytic 

enzymes. Different substrates used for the protease enzyme 

production add to the cost and hence makes the process very 
costly, thus in this study we will add enzymes which will 

hydrolise protein at greater rate which can increase the 

production or produce energy and gas at low waste or dung. 

For this study we will introduce hydrolytic enzymes in a 

premixing chamber prepared to mix the dung and waste with 

the enzymes properly for its dilution. In this paper we are 

presenting literature review related to utilization of enzymes 

in production of biogas reviewing publications, journals and 

Google citations. 

Keywords: Biogas, Enzymes, Methane, Production, Energy, 

Protein 

I. INTRODUCTION 

The procedures utilized for the creation of bio‐fuels can be 

expensive. Generally, the creation of bio‐fuels is upheld 

through government help, for example, amounts, charge 

exceptions, or direct generation sponsorships. Without this 

help, the expense of delivering numerous bio‐fuels isn't 
monetarily serious with non-renewable energy source 

creation. Bio‐ fills have other monetary downsides when 

contrasted with oil powers. Feedstocks for first and second‐
generation bio‐fuels must be developed, and thusly land 

accessibility is a worry. Transport costs must be 

incorporated, thus the separation to treatment facilities must 

be considered. Refining costs should likewise be 

remembered for the all-out expenses, just as the effect upon 

related markets, for example, the nourishment business. This 
is a short rundown, however one that demonstrates there is a 

lot of work to be done to decrease the expense of assembling 

bio‐fuels. 

Akyol ey. al. (2019) [Fungal bioaugmentation of 

anaerobic digesters fed with lignocellulosic biomass: What 

to expect from anaerobic fungus Orpinomyces] Energy-

efficient biogas reactors are often designed and operated 

mimicking natural microbial ecosystems such as the 

digestive tracts of ruminants. Anaerobic fungi play a crucial 

role in the degradation of lignocellulose-rich fiber thanks to 

their high cellulolytic activity. Fungal bioaugmentation is 
therefore at the heart of our understanding of enhancing 

anaerobic digestion (AD). The efficiency of 

bioaugmentation with anaerobic fungus Orpinomyces sp. 

was evaluated in lignocellulose-based AD configurations. 

Fungal bioaugmentation increased the methane yield by 15-

33% during anaerobic co-digestion of cow manure and 

selected cereal crops/straws. Harvesting stage of the crops 

was a decisive parameter to influence methane production 

together with fungal bioaugmentation. A more efficient 

fermentation process in the bioaugmented digesters was 

distinguished by relatively-higher abundance of 

Synergistetes, which was mainly represented by the genus 

Anaerobaculum. On the contrary, the composition of the 

methanogenic archaea did not change, and the majority of 

methanogens was assigned to Methanosarcina. 

Mulat et. al. (2018) [Enhancing methane 

production from lignocellulosic biomass by combined 
steam-explosion pretreatment and bioaugmentation with 

cellulolytic bacterium Caldicellulosiruptor bescii] Author 

Studied the Biogas production from lignocellulosic biomass 

is generally considered to be challenging due to the 

recalcitrant nature of this biomass. In this study, the 

recalcitrance of birch was reduced by applying steam-

explosion (SE) pretreatment (210 °C and 10 min). 

Moreover, bioaugmentation with the cellulolytic 

bacterium Caldicellulosiruptor bescii was applied to 

possibly enhance the methane production from steam-

exploded birch in an anaerobic digestion (AD) process 
under thermophilic conditions (62 °C). The combined SE 

and bioaugmentation enhanced the methane yield up to 

140% compared to untreated birch, while SE alone 

contributed to the major share of methane enhancement by 

118%. The best methane improvement of 140% on day 50 

was observed in bottles fed with pretreated birch and 

bioaugmentation with lower dosages of C. bescii (2 and 5% 

of inoculum volume). The maximum methane production 

rate also increased from 4-mL CH4/g VS (volatile 

solids)/day for untreated birch to 9-14-mL CH4/g VS/day for 

steam-exploded birch with applied bioaugmentation. 

Bioaugmentation was particularly effective for increasing 
the initial methane production rate of the pretreated birch 

yielding 21-44% more methane than the pretreated birch 

without applied bioaugmentation. The extent of 

solubilization of the organic matter was increased by more 

than twofold when combined SE pretreatment and 

bioaugmentation was used in comparison with the methane 

production from untreated birch. The beneficial effects of 

SE and bioaugmentation on methane yield indicated that 

biomass recalcitrance and hydrolysis step are the limiting 

factors for efficient AD of lignocellulosic biomass. 

Microbial community analysis by 16S rRNA amplicon 
sequencing showed that the microbial community 

composition was altered by the pretreatment and 

bioaugmentation processes. Notably, the enhanced methane 

production by pretreatment and bioaugmentation was well 

correlated with the increase in abundance of key bacterial 

and archaeal communities, particularly the hydrolytic 

bacterium Caldicoprobacter, several members of syntrophic 

acetate oxidizing bacteria and the 

hydrogenotrophic Methanothermobacter. Demonstrated the 

potential of combined SE and bioaugmentation for 

enhancing methane production from lignocellulosic 

biomass. 
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Shah Faisal et al (2018) [A Review on 

Nanoparticles as Boon for Biogas Producers—Nano Fuels 

and Biosensing Monitoring] here the research paper was 
based on the utilization of nanoparticles as an additive to 

feed bacteria that break down natural substances. The novel 

notion of dosing ions using modified nanoparticles can be 

used to progress up biogas production in oxygen free 

digestion processes. While minute nanoparticles are 

unstable, they can be designed to provide ions in a 

controlled approach, so that the maximum enhancement of 

biogas production that has been reported can be obtained. 

Nanoparticles are dissolved in a programmed way in an 

anaerobic atmosphere and are supplied in a sustainable 

manner to microbiotic organisms responsible for the 

degradation of organic material, which is a role that fits 
them well. Biogas fabrication can be increased up to 200%, 

thereby increasing the degradation of organic waste. 

In relation to microorganisms, there are two aspects 

to the impact of iron: (i) it serves as an essential trace 

element for anaerobe microbes and improves competition 

with sulphate reducing bacteria (SRB) leading to the growth 

and reproduction of methane producing microbes; (ii) 

activities of the enzymes involved in methanogenesis and 

acidogenesis can be stimulated by iron due to its ability to 

improve basic elements in metallo-enzymes. 

Energy recovery through iron-based anaerobic 
digestion is a sustainable and promising strategy that covers 

many cross disciplinary fields. This technique can result in a 

novel industrial chain because it can interlink wastewater 

treatment, the steel industry and energy generation. 

Masrihan Abu Hasan et al (2018)[Biogas 

Production from Chicken Food Waste and Cow Manure via 

Multi-stages Anaerobic Digestion] here the author tested the 

use of multi stage reactor that requires smaller footprint to 

enhance the gas production rate from solid substrates (food 

waste and other organic materials) besides this even 

included experimental study to investigate the effect of 

stages inside the reactor, composition of substrate and size 
of food waste on the biogas production. 

The results presented that stages can improved the 

production of biogas up to 30% and use of several stages 

may reduce the mass transfer resistance for gas which can 

lead to higher production of biogas. The effect of organic 

composition in the substrates to the gas production rate also 

studied and the result shown that the composition of 

substrates promotes the gas production. The presence of 

chicken meat within the cow manure substrate can lower the 

gas production due to the nature of the molecule of chicken 

meat. Protein and fats inside the meat were converted into 
fatty acids and amino acids and further reduced the pH 

which not favor the condition for methanogenesis bacteria 

activities. Therefore, the production of methane gas was 

reduced. Finally, the effect of protein size towards the gas 

production also affected the gas production. Larger protein 

size can slow down the hydrolysis process and help to 

maintain the pH where lower acid was produced. 

M.B. Kulkarni and P.M. Ghanegaonka (2018)[ 

Biogas generaton from floral waste using different 

techniques] here the research paper aimed to propagate 

floral waste as a sustainable source of biogas energy in India 
and analyzed different techniques namely novel alkaline 

pretreatment, solar heating of the digester and co-digestion 

with food waste give enhanced biogas production from 

floral waste. 
The comparative results presented that novel 

alkaline pretreatment of the floral waste using sodium 

carbonate and sodium bicarbonate gives an improvement in 

biogas output by 106%, with a saving in the cost of 

chemical pretreatment up to 96%, compared to traditonal 

sodium hydroxide pretreatment. Also, solar heatng of the 

digester increases the biogas output by 122% as compared to 

digesters in ambient conditons. Co-digestion of the floral 

waste with food waste also improves biogas output by 

32.6%. 

Pretreatments like drying, mechanical and alkaline 

chemical pretreatment using sodium carbonate and sodium 
bicarbonate are advantageous for anaerobic digeston of 

floral waste. The overall combinaton of floatng drum 

digester, solar heatng of the digester, use of new chemicals 

for chemical pretreatment and co-digeston with food waste 

results in improved biogas output from floral waste. 

Simplicity associated with the chemical pretreatment and 

digester operaton can enable a widespread use of this 

method by common people to fulfl the energy demands. 

Rajesh K Srivastava (2018)[ Biogases from 

Biological Waste Resources Utilization via Chemical or 

Biochemical Approaches] the research paper stated that 
Biogases generation from waste organic materials can help 

in maximization of our renewable energy security with 

mitigation of water pollution in different water bodies (fresh 

or saline). Author focused on biogases production from 

different types of organic wastes material which has created 

a big environmental issue like Chemical Oxygen Demand 

(COD) or lowing of oxygen content for animal or plants life 

survival in water bodies. Plentiful quantity of biological 

wastes availability at worldwide is required its systematic 

disposal and treatment via producing the sustainable energy 

like biogases which can solve the energy crisis issue with 

reduction of greenhouse gases as well as environmental 
pollution. As methane and carbon dioxide are main 

components of biogases mixture and is super alternative to 

composting processes. Anaerobic digestion has helped the 

production of high-energy renewable fuel like biogas with 

reduction of COD in different types of effluents from many 

food or organic compound processing industries via 

substituting fossil fuels energy. In current period, biogas-

fuelled gas engines are available for generation of biogases 

with best waste management in economical ways. 

Methanogens and acidogenic bacteria are used a source of 

biochemical processes in biogases generation at controlled 
conditions via hydrolysis, acetogenesis, acidogenesis and 

methanogenesis processes and later biogases is transformed 

into renewable electricity or useful heat or combined heat 

and power. Biogases can help to maximize our renewable 

energy security with mitigation of different types of 

pollution including water fresh or saline bodies. 

Sofia Bonilla et al (2018) [Evaluating the effect of 

enzymatic pretreatment on the anaerobic digestibility of 

pulp and paper biosludge] the primary objective of the 

research paper was to systematically investigate the 

potential for enzymatic pretreatment on the anaerobic 
digestibility of pulp mill biosludge. Out of the six enzymes 



Utilization of Enzymes in Production of Biogas: A Review 

 (IJSRD/Vol. 8/Issue 2/2020/087) 

 

 All rights reserved by www.ijsrd.com 349 

tested, four enhanced the anaerobic digestibility of 

biosludge. At the end of the BMP, a maximum improvement 

of 26% in biogas yield was observed with protease from B. 
licheniformis. There was no correlation between enzymatic 

activities on standard substrates and/or on biosludge and the 

effect of enzymes on biogas yields. 

The conclusions derived from the research paper 

stated that Enzymes can enhance the anaerobic digestibility 

of biosludge as measured by BMP assays. In these tests, we 

found that the maximum improvement was 26% after 62 

days of biosludge digestion when pretreated with the 

protease from B. licheniformis. COD solubilisation could 

not be identified as the mechanism for enhancing anaerobic 

digestibility of biosludge in this study; therefore, it is 

suggested that a dual treatment that first solubilizes COD 
and then uses enzymes to hydrolyze the solubilized COD, 

may improve the impact of enzymatic treatment on 

biosludge. more rigorous approach for assessing impact of 

enzymatic treatment for enhanced anaerobic digestibility is 

proposed here, where the digestibility of the COD 

contributed by the enzyme solutions and the effect of 

enzymatic activity versus inactive enzymes are separately 

evaluated. 

Spyridon Achinas et al (2017) [A Technological 

Overview of Biogas Production from Biowaste] the research 

paper presented an overview of biogas production from 
lignocellulosic waste, thus providing information toward 

crucial issues in the biogas economy. 

Investments in AD are expected to succeed due to 

the low cost of available feedstocks and the wide range of 

uses for biogas (i.e., for heating, electricity, and fuel). Many 

lignocellulosic sources such as manure, fruit, and vegetable 

wastes can be used for biogas production, and AD can be 

applied on a small or large scale. This flexibility allows the 

production of biogas anywhere in the world. Current 

research initiatives aim to improve AD control, and thus its 

efficiency. Microbial activity during AD is a crucial 

parameter for process stability and biogas yield, and thus 
requires further investigation. Biogas production is growing 

in the European energy market; in a few decades, it will 

offer an economical alternative for the production of 

bioenergy. 

Speda et. al. (2017) [Enhanced biomethane 

production rate and yield from lignocellulosic ensiled forage 

ley by in situ anaerobic digestion treatment with endogenous 

cellulolytic enzymes] Studied that Enzymatic treatment of 

lignocellulosic material for increased biogas production has 

so far focused on pretreatment methods. However, often 

combinations of enzymes and different physicochemical 
treatments are necessary to achieve a desired effect. 

Addition of enzymes, endogenous to the environment of a 

mixed methanogenic microbial community, to the anaerobic 

digestion of ensiled forage ley resulted in significantly 

increased rate and yield of bio methane production. The 

enzyme solution had an instant effect on more readily 

available cellulosic material. More importantly, the induced 

enzyme solution also affected the biogas production rate 

from less accessible cellulosic material in a second slower 

phase of lignocellulose digestion. Notably, this effect was 

maintained throughout the experiment to completely 
digested lignocellulosic substrate. The induced enzyme 

solution collected from a microbial methanogenic 

community contained enzymes that were apparently active 

and stable in the environment of anaerobic digestion. The 
enzymatic activity had a profound effect on the biogas 

production rate and yield, comparable with the results of 

many pretreatment methods. Thus, application of such 

enzymes could enable efficient low energy in situ anaerobic 

digester treatment for increased biomethane production from 

lignocellulosic material. 

Shiv Prasad et al (2017)[Recent Advances in 

Biogas Production] this research paper stated that bio gas is 

an alternate and green energy resource which can utilize 

number of organic waste material as a feedstock. The 

process of biogas production is simple and can run with 

ease. The production of biogas utilizing the available 
agricultural biomass wastes is an opportunity to reduce the 

greenhouse gas emission due to improper disposal of these 

wastes. It also strengthens the energy security and reduces 

the fossil fuel consumption. This is a sustainable alternative 

energy resource, which is capable of providing benefits to 

society, economy, and environment. Efficient biogas 

utilization can contribute toward promoting greenhouse gas 

reduction and creating a recycling society. However, 

efficient conversion of feedstock to biogas and delayed gas 

storage technology development prevents the effective use 

of biogas. 
Shah Divyang R et al (2016) [Purification of 

Biogas using Chemical Scrubbing and Application of 

Purified Biogas as Fuel for Automotive Engines] here the 

primary objective behind the research to find out green 

energy alternatives to reduce emission of greenhouse gases. 

In composition of biogas methane (CH4), carbon dioxide 

(CO2), traces of hydrogen sulfide, and moisture is found. 

Biogas quality can be upgraded by removal of CO2, H2S 

resulting into increased methane content nearer to the 

natural gas. Gas obtained after removing CO2, H2S, and 

moisture from raw biogas is equivalent to natural gas which 

can be compressed for bottling in cylinders and can be used 
as fuel for vehicle engines. Any low cost technique to 

remove carbon dioxide and hydrogen sulfide from biogas 

can make biogas a techno-commercially viable fuel. 

The conclusion stated that Biogas can be purified 

very easily using chemical scrubbing and such purified 

biogas can be used as fuel for Automobile engines. If we 

can use locally available biomass for biogas generation and 

purify the produced gas, we can make our rural areas self-

dependent for their energy requirements. 

Naveenkumar et al(2016)[Investigation of Biogas 

Production From Cow Dung And Household Food Wastes 
Through Anaerobic Digestion] here the author studied the 

effectiveness of food waste for biogas production and 

presented the performance characteristics of the anaerobic 

digestion, As a result from this research the amount of food 

waste is 500 kg added with250 liter water. The inoculum has 

been created in let slurry and the total biogas yield for 1000 

liter digester is 0.8316 m3/kg. The maximum methane 

fraction in the range of 49% and duration of methane 

fraction production is 7 - 16 days. The number of methane 

fraction present in digester is 6 days. The pH value maintain 

in this study as 7.15 to increase the biogas generation. 
Through the successful anaerobic processing inside the 
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reactor, methanogens gradually converts the organic acids 

into methane gas and carbon dioxide. The digestion of 

organic waste with animal manure reduces the emission of 
greenhouse gases by approximately 0.35 and 0.67 kg CO2. 

Thus biogas production achieves a waste of resource 

utilization and reduction of greenhouse emissions and to 

produce a renewable energy source. 

Md. Abdur Rashid Mia et al (2016) [Enhancement 

of Biogas Production by Cellulytic Bacteria from Bagasse 

Using Methanogenesis] the primary objective of the 

research paper was enhancement of biogas production by 

cellulytic bacteria from bagasse using methanogens. Here 

the results demonstrated that the rate of biogas production 

was increased by S1 strain and S3 strain of cellulytic 

bacteria. The cumulative biogas production was found 
54.20×10-3m3, 66.21×10-3m3 and 61.59×10-3m3 for 

control, S1 strain and S3 strain of cellulytic bacteria, 

respectively. In conclusion, results obtained from the 

research work could be used to design biogas reactor in the 

field conditions to operate batch and semi-continuous mode 

for disposal management of sugar mills and thereby 

contribute a lot of in our fuel and fertilizer sectors. 

Odnel et. al. (2016) [Activity, life time and effect 

of hydrolytic enzymes for enhanced biogas production from 

sludge anaerobic digestion] Stated that as an alternative to 

energy intensive physical methods, enzymatic treatment of 
sludge produced at wastewater treatment plants for 

increased hydrolysis and biogas production was 

investigated. Several hydrolytic enzymes were assessed with 

a focus on how enzyme activity and life time was influenced 

by sludge environments. It could be concluded that the 

activity life time of added enzymes was limited (<24 h) in 

both waste activated sludge and anaerobic digester sludge 

environments and that this was, for the majority of enzymes, 

due to endogenous protease activity. In biogas in situ 

experiments, subtilisin at a 1% mixture on basis of volatile 

solids, was the only enzyme providing a significantly 

increased biomethane production of 37%. However, even at 
this high concentration, subtilisin could not hydrolyze all 

available substrate within the life time of the enzyme. Thus, 

for large scale implementation, enzymes better suited to the 

sludge environments are needed. 

HASSAN A.S et.al (2014)[ Process Study of 

Biogas Produced from Cow Dung and Water Hyacinth in a 

Single Phase Digester Reactor] the author investigated 

process performance with biogas produced from cow dung 

and water hyacinth in a conventional single phase digester 

reactor with retention time of 30 days. The analyses of the 

result obtained showed that 0.11 m3 of biogas was produced 
optimally on the fourteenth day at a temperature of 30oC 

and a pH of 7 with study suggested that for optimization of 

process and production of biogas, a pre and post treatment 

technology should be in place to ensure pathogen free 

products with a uniform operating condition established in 

the digester system. 

The volume of gas produced reduced with longer 

retention time due to feed of substrates to large digester size. 

The design of digester was considered a major factor in 

production of gas. Since water hyacinth was a recognized 

water plant, it could be used with animal and other biomass 
waste to improve biodegradation and production of biogas. 

Prabhudessai et. al. (2014) [Pretreatment of 

Cottage Cheese to Enhance Biogas Production] This study 

evaluated the possibility of pretreating selected solid 
fraction of an anaerobic digester treating food waste to 

lower the hydraulic retention time and increase the methane 

production. The study investigated the effect of different 

pretreatments (thermal, chemical, thermochemical and 

enzymatic) for enhanced methane production from cottage 

cheese. The most effective pretreatments were thermal and 

enzymatic. Highest solubilisation of COD was observed in 

thermal pretreatment, followed by thermochemical. In single 

enzyme systems, lipase at low concentration gave 

significantly higher methane yield than for the experiments 

without enzyme additions. The highest lipase dosages 

decreased methane yield from cottage cheese. However, in 
case of protease enzyme an increase in concentration of the 

enzyme showed higher methane yield. In the case of mixed 

enzyme systems, pretreatment at 1:2 ratio of lipase: protease 

showed higher methane production in comparison with 1:1 

and 2:1 ratios. Methane production potentials for different 

pretreatments were as follows: thermal 357 mL/g VS, 

chemical 293 mL/g VS, and thermochemical 441 mL/g VS. 

The average] methane yield from single enzyme systems 

was 335 mL/g VS for lipase and 328 mL/g VS for protease. 

Methane potentials for mixed enzyme ratios were 330, 360, 

and 339 mL/g VS for 1:1, 1:2, and 2:1 lipase:protease, 
respectively. 

Nwankwo and Joseph Igwe (2014) [Production of 

Biogas from Paper Waste Blended with Cow Dung] this 

research paper investigated how biogas was produced using 

paper waste and cow dung using apparatus of two digesters, 

one charged with paper waste alone as control and the other 

charged with cow dung and paper waste. 

Here the physiochemical analyses presented that 

the rate of biogas production was been determined by 

physiochemical properties such as temperature, pH, volatile 

solid and total solid. The organisms that produce biogas are 

sensitive to pH and cannot survive below the pH of 6.5, the 
biogas was produced under mesophilic condition of 250C– 

400C. It was observed that the ratio of carbon to nitrogen 

was between 30:1 and 20:1. The organisms identified after 

microbial isolation were Micrococcus, Staphylococcus, 

Escherichia coli and Fungus Aspergillus fumigates, A. niger 

and penicillium species. 

The conclusion stated that paper wastes which 

abound everywhere including printing presses could be a 

very good stock for biogas production. This waste can be 

utilized to generate energy instead of burning them up or 

littering them in the environment which constitute nuisance 
to the environment. The study even presented that blending 

paper waste with cow dung or any other animal waste will 

give steady gas flammability throughout the digestion period 

of the waste since animal wastes are good producing wastes. 

Ukpai, P. A. and Nnabuchi, M. N. (2012)[ 

Comparative study of biogas production from cow dung, 

cow pea and cassava peeling using 45 litres biogas digester] 

here the author used A 45 Litres capacity metallic prototype 

biogas plant constructed at the National centre for Energy 

Research and Development, University of Nigeria, Nsukka 

so as to investigate the anaerobic digestion in generating 
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biogas from three types of wastes: Cow dung, Cowpea and 

Cassava peeling. 

Obtained results stated the gas production showed 
that cowpea produced the highest methane content of 

76.2%, followed by cow dung with 67.9% content and 

cassava peeling has the least methane content of 51.4%. The 

cow dung had the highest cumulative biogas yield of 124.3 

L/total mass of slurry (TMS) while cow pea had 87.5 

L/TMS and cassava peeling with lowest cumulative biogas 

yield of 87.1 L/TMS within this retention period. During the 

digestion period, the volume of biogas production and the 

changes in pH indicate that at neutral pH, the highest peak 

of gas production was attained and that at slightly acidic pH 

range, there was no gas production. In terms of 

flammability, they became flammable at different period 
during the digestion. 

Paper concluded that these wastes could be a 

source of renewable gas if managed properly since each of 

the waste sluggishly continued gas production after the 30 

days retention time. 

D.A. Putri (2012) [Biogas Production from Cow 

Manure] here the primary objective of the authors research 

paper was to determine the effect of manure, rumen and 

water composition in bio gas production. The research was 

conducted in anaerobic for 60 days. 

The results indicated that the variable of manure 
and water in proportion 1:3 ratio and another variable in 

ratio 1:2 proportion of manure and rumen produced the 

highest volume of bio gas when compared to other set of 

ratios and bought the conclusion that highest bio gas 

production occurred on average at day 23 as the addition of 

water and rumen increased the production of biogas since 

both raw materials supporting the two important stage in the 

biogas production (hydrolisis and acetogenesis) in certain 

level. 

Baba Shehu Umar Ibn Abubakar and Nasir 

Ismail(2012) [Anaerobic Digestion Of Cow Dung For 

Biogas Production] this research paper investigated the 
effectiveness of cow dung for biogas production using a 

laboratory scale 10L bioreactor working in batch and semi-

continuous mode at 53oC. The averaged cumulative biogas 

yield and methane content observed was 0.15 L/kg VS 

added and 47%, respectively. The TS, VS and COD 

removals amounted to 49%, 47% and 48.5%, respectively. 

The results of the VS/TS ratio showed very small 

variation, which denote adequate mixing performance. 

However there was some evidence of ammonia inhibition 

probably due to the uncontrolled pH employed. 

Despite large variations in pollutants 
concentrations, an improved performance of anaerobic 

digestion of the biodegradable fraction of cow dung was 

achieved. The results showed that cow dung might be one of 

feedstock for efficient biogas production and waste 

treatment. 

Attila Meggyes and Valéria Nagy (2012)[ Biogas 

and Energy Production by Utilization of Different 

Agricultural Wastes] this research paper presented biogas 

production and utilization methods that are suitable for 

providing continuous operation of existing biogas plants and 

also for determining the parameters of establishing biogas 
plants. Experimental variants (mixtures of liquid pig manure 

and plant additives) were developed to produce biogas and 

intensify biogas yield, and then gas engine tests were done 

for the energy utilization. 
Author created a complex biogas production and 

utilization system by developing variants, so that both the 

energy and the waste disposal goals can be achieved 

together. 

The research paper concluded that a complex 

biogas production and utilization system was created by 

developing experimental biogas variants, and in such a way 

both the energy and the environmental goals can be 

achieved together, as the applied variants can provide 

favourable conditions for the production and the utilization 

of biogas. The methane content of biogas satisfies the 

conditions of utilization so that the heat engines can operate 
properly. Simultaneously, waste disposal can also be 

realized. 

In the interest of a near optimal solution, it is 

necessary to analyze the production and utilization functions 

together, considering that the principle of the complex 

optimization focuses just on the environmental-friendly 

energy utilization. Thus, if the quantity and/or quality of the 

input material necessary for developing variants cannot be 

provided, the energy output can decrease and waste disposal 

can be overshadowed too. 

Parawira et. al. (2011) [Enzyme research and 
applications in biotechnological intensification of biogas 

production] Authors illustrated that Biogas technology 

provides an alternative source of energy to fossil fuels in 

many parts of the world. Using local resources such as 

agricultural crop remains, municipal solid wastes, market 

wastes and animal waste, energy (biogas), and manure are 

derived by anaerobic digestion. The hydrolysis process, 

where the complex insoluble organic materials are 

hydrolysed by extracellular enzymes, is a rate-limiting step 

for anaerobic digestion of high-solid organic solid wastes. 

Biomass pretreatment and hydrolysis are areas in need of 

drastic improvement for economic production of biogas 
from complex organic matter such as lignocellulosic 

material and Gobas Gas Plant. Despite development of 

pretreatment techniques, sugar release from complex 

biomass still remains an expensive and slow step, perhaps 

the most critical in the overall process. This paper gives an 

updated review of the biotechnological advances to improve 

biogas production by microbial enzymatic hydrolysis of 

different complex organic matter for converting them into 

fermentable structures. A number of authors have reported 

significant improvement in biogas production when crude 

and commercial enzymes are used in the pretreatment of 
complex organic matter. There have been studies on the 

improvement of biogas production from lignocellulolytic 

materials, one of the largest and renewable sources of 

energy on earth, after pretreatment with cellulases and 

cellulase-producing microorganisms. Lipids (characterised 

as oil, grease, fat, and free long chain fatty acids, LCFA) are 

a major organic compound in wastewater generated from the 

food processing industries and have been considered very 

difficult to convert into biogas. Improved methane yield has 

been reported in the literature when these lipid-rich 

wastewaters are pretreated with lipases and lipase-producing 
microorganisms. The enzymatic treatment of mixed sludge 
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by added enzymes prior to anaerobic digestion has been 

shown to result in improved degradation of the sludge and 

an increase in methane production. Strategies for enzyme 
dosing to enhance anaerobic digestion of the different 

complex organic rich materials have been investigated. This 

review also highlights the various challenges and 

opportunities that exist to improve enzymatic hydrolysis of 

complex organic matter for biogas production. The 

arguments in favor of enzymes to pretreat complex biomass 

are compelling. The high cost of commercial enzyme 

production, however, still limits application of enzymatic 

hydrolysis in full-scale biogas production plants, although 

production of low-cost enzymes and genetic engineering are 

addressing this issue. 

Ofoefule, Akuzuo U et al(2010) [Biogas 
Production from Paper Waste and its blend with Cow dung] 

the research paper investigated study of the biogas 

production potential of paper waste (PW-A) and its blend 

with cow dung (PW: CD) in the ratio 1:1 where two variants 

were charged into 50L metal prototype biodigesters in the 

ratio of 3:1 of water to waste which was subjected to 

anaerobic digestion under a 45 day retention period and 

mesophilic temperature range of 26oC-43oC. The paper 

concluded that paper waste which abounds everywhere and 

was either burnt off or thrown away constituting nuisance to 

the environment would be a very good feedstock for biogas 
production. It also indicates that blending paper waste with 

cow dung or any other animal waste will give sustained gas 

flammability throughout the digestion period of the waste 

since animal wastes are good starters for poor biogas 

producing wastes. Generation of biogas from paper waste 

upholds the concept of waste to wealth in enhancing 

sustainability of development. 

Hilse et. al. (2009) [Application of hydrolytic 

enzymes for improving biogas feedstock fluidity] Studied 

that the composition of feedstock for biogas plants has 

changed during recent years. There has been an increase in 

the share of energy crops and residue from agriculture. As a 
consequence the contents of digesters are less fluid and 

hence, the effort for mixing has increased. Applying 

enzymes seems to be a promising way of improving fluidity. 

In this study the effects of enzyme application were 

investigated for a set of materials – grass silage, feed 

residue, maize silage, and rough-ground rye as feedstock for 

anaerobic digestion. After enzyme application these 

materials were mixed with cattle slurry and the probable 

effect was assessed with three different apparatus – 

fluidmeter, rotation rheometer, and torquemeter. The 

instruments proved applicable, in general, whereas grass 
silage could only be measured with the torquemeter. Fluidity 

of untreated material increased in the following row: grass 

silage. <feed residue<maize silage<rough-ground rye. The 

pretreatment with enzymes, in general, enhanced fluidity. 

This effect was best measurable for feed residue and maize 

silage. Grass silage was so coarse that other effects 

superposed the enzyme effect. Rye had already a high 

fluidity and enzyme effect could only be small. 

MOMOH, O.L. YUSUF and NWAOGAZIE, L. Ify 

(2008) [Effect of Waste Paper on Biogas Production from 

Co-digestion of Cow Dung and Water Hyacinth in Batch 
Reactors] this research paper presented investigation of 

effect of waste paper on biogas production from the co-

digestion of fixed amount of cow dung and water hyacinth 

at room temperature in five batch reactor for over 60 days. 
Results presented increase in production of bio gas 

a parabolic relationship as the amount of waste paper (g) 

increased with a goodness of fit of 0.982. Maximum biogas 

volume of 1.11liters was observed at a waste paper amount 

of 17.5g which corresponded to 10.0% total solids of the 

biomass in 250ml solution. Thus, an optimum waste paper 

amount of 17.5g needs to combine with 5g of cow dung and 

5g of water hyacinth in 250ml of water for maximum biogas 

production. 

The anaerobic digestion of cow dung, water 

hyacinth and waste paper is feasible at room temperature. 

However the effect of waste paper on fixed amount of cow 
dung and water hyacinth was found to increase biogas 

production in a parabolic manner. In this research, it was 

observed that a waste paper concentration of 17.5g is the 

maximum amount of waste paper needed to combine with 

5g of cow dung and 5g of water hyacinth for maximum 

production of biogas. This can be translated to kilograms or 

tonnes for large scale production of biogas. 

H. Ravishankar Kamath et al (2002) [Power 

Generation Using Biogas - Application to Industries /Rural 

Area – Case Study] the research paper highlighted on how 

effectively Biogas can be utilized to generate electric power 
and hence plays an important role in rural lighting/industrial 

applications. The study was done at three villages – Shivalli, 

Naravi and Bajagoli. 

The research paper concluded that Biogas 

electrification has a very bright future for a country like 

India where the conventional grid supplies are unreliable 

especially in the rural area. Added to this is the fact that out 

of 650,000 villages we have, there are 90,000 villages which 

have never seen the light of an electric bulb. 

If the scheme of biogas electrification is 

implemented at the Panchayat level the combined subsidy 

from the central as well as the state amounts to up to 90%. 
In that case payback period for a community biogas scheme 

can be as low as 45 to 50 days. 

II. CONCLUSION 

In this review of journals we observed that in past 

researches are done related to utilization of new techniques 

in production process of biogas. Authors in past perform 

researches utilizing enzymes but still there is a need to 
develop a linear process with enzymes to monitor the 

production process. 
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