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Abstract: 

Cow dung is a cheap and readily available bioresource on our planet. It is the excrement of a bovine 

animal. In India, cow dung has long been used for a variety of purposes, including insect repellant, 

therapeutics, manure and many more. Cow dung contains a varied array of bacteria having the ability to 

produce a variety of metabolites, which may be helpful to humans. Many cow dung microbes have proven 

inherent potential to boost soil fertility by phosphate solubilization, in addition to producing unique 

compounds. Bioremediation technologies use naturally occurring microbes to detoxify man-made 

contamination, converting them to harmless compounds. Cow dung is a great source of microorganisms 

having the potential to degrade toxic pollutants. Thus, used in bioremediation procedures. Cow dung is a 

highly effective substitute for chemical fertilizers that maintains soil health while improving microbial 

population and long-term productivity. Various microorganisms are present in cow dung viz. 

Lactobacillus plantarum, Bacillus subtilis, Corynebacterium spp., Saccharomyces cerevisiae, Serratia 

marcescens, Aspergillus spp., Trichoderma, Actinobacteria, Escherichia coli, Pseudomonas spp., 

Pasteurella spp., Klebsiella pneumonia, Candida spp., Citrobacter koseri, Lactobacillus casei, 

Lactobacillus acidophilus, etc. that provide a vital source for many economical significant products like 

enzymes, acids, etc., Microorganisms present in cow dung thus have diverse application in biofuel 

production, pollution management, oil spill, fertilizer, etc. seeking more scientific attention. 
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Introduction: 

Cow dung is low coast, readily accessible source of microorganisms. It has numerous applications in 

agriculture, energy source, environmental protection, and therapeutics. Cow dung is not a waste product, 

but rather a natural purifier of all wastes. They have no negative impact on the environment. Cow dung is 

easily available and it has a rich source of microflora (Randhawa, G. K., & Kullar, J. S, 2011). 
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                                             Table 1: Composition of cow dung (Abu-Gharbia et al, 2018) 

Parameters Content 

pH 7.3 

Electric conductivity (ds/m) 1.38 

Total organic carbon (g/kg) 498 

Total nitrogen (g/kg) 5.87 

Total available phosphorus (g/kg) 6.4 

Total potassium (g/kg) 2.14 

Total sodium (g/kg) 1.95 

Total calcium (g/kg) 1.15 

Iron (mg/kg) 1982 

Copper(mg/kg) 35 

Zinc(mg/kg) 123 

Cadmium(mg/kg) 1.54 

 

A viable solution is a cellulosic biomass. Cellulose, hemicelluloses, lignin, and extractives, as well as a 

minor quantity of other chemicals, are a complex mixture of carbohydrate polymers. Agriculture and 

forestry leftovers, municipal garbage, herbaceous and woody plant, and underused standing forests are the 

source of cellulosic matter, which can be easily degraded by a mix of physical, chemical, and biological 

processes. Cellulose is a strong, fibrous, and water-insoluble material. Hemicellulose is non-polar. It is a 

combination of polymers involving xylose, mannose, galactose, and arabinose are all sugars. 

Hemicellulose is less stable compared to cellulose. Lignin, it’s a complex aromatic polymer that’s found 

in trees. It’s building units of phenyl propane lignin. Lignin has a high resistance to biological degradation 

(Sethi et al, 2013) 

Cellulose is degraded by the cellulase enzyme. Bacteria, fungi, and protozoans produced cellulase 

enzymes which are hydrolyses of cellulose. Several microorganisms (like bacteria, and fungi) produce 

cellulase enzymes. Cellulose has large biomass on earth (Shanmugapriya et al, 2012). Cellulosic materials 

are easily available in nature and also have a low cost (Das et. al,2010). The most plentiful biomass on the 

earth is cellulose (Shanmugapriya et al, 2012). 

Cellulose is a polymer that has 8000-12000 glucose units that are connected through 1, 4-α-D-glycosidic 

bonds. In cellulase production, bacteria have a high production rate and short generation time compared to 

fungi and protozoans (Sohag et al,2013). Cellulase can be produced by a wide spectrum of fungal and 

bacterial species. Pseudomonas, Cellulosomes, Bacillus, Micrococcus, Cellulovibrio, and Sporocytophaga 

have all been identified. Cellulolytic enzymes were also produced by B.circulans and B. subtilis (Singh et 

al,2020).In fungi, which are cellulose producers like Trichoderma and Aspergillus. With the rising 

demand for energy, food, and chemicals, bioconversion of cellulose-containing raw materials is a major 

issue in modern biotechnology (Sethi et al, 2013). 

Some factors like pH, temperature, aeration Growth time, and inoculum depend on cellulase production 

(Abu-Gharbia et al,2018). Isolation of cellulose-degrading bacteria obtained from different sources like 

soil, organic matter, ruminants, decayed plants, and molasses but a couple of them produce large amounts 

of bioactive compounds which can hydrolyze cellulose (Mg et al, 2015). 

Three types of enzymes that can hydrolyze cellulose, involve endoglucanase, exoglucanase, and 

betaglycosides. endocellulase disrupts the crystalline structure of cellulose by breaking internal 

connections and exposing individual cellulose polysaccharide chains. Exocellulase cleaves 2-4 units from 

the exposed ends of the chains generated by endocellulase. Beta-glycosidase separates monosaccharides 
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from the endocellulase product (Mg et al, 2015). When it has been hydrolyzed to glucose can cellulose be 

used as a significant energy source for the generation of valuable end products (Reffas et al, 2016). Usage 

of cellulose as a sustainable energy source, cellulose hydrolysis is now being researched for industrial uses 

(Sarkar, N., & Aikat, K,2014). Cellulolysis is a biological process that is controlled and performed by the 

cellulose system’s enzymes( Agboola, 2014). 

                  Table 2: Enzymatic activities and the release of enzyme end-products (Valmaseda et.al, 

1991). 

Enzyme activities estimated Significance 

1. Exocellulase Cleaves cellobiose from non-reducing ends of glucose chains. 

2. Endocellulase Attacks randomly within the glucose chain. 

3. 𝜌-glucosidase    Hydrolyses cellobiose and dextrins to glucose 

4. Xylanase Endo and exoxylanases release oligosaccharides and xylose residues 

from the hemicellulose polymer respectively. 

5. Laccase  Oxidizes phenolic substances to phenoxy radicals. 

6. Lignin peroxidase  

(ligninase)  

Oxidative cleavage of C-C backbone, oxidation and hydroxylation of 

benzylic methylcm: groups, oxidation of phenols and benzyl alcohols, 

etc. H2O2 is essential for ligninase activity. 

7. Aryl-alcohol oxidase High levels are produced by Pleuro/us Ostrea/us. H202 is produced as 

part of enzyme activity.  

8. Mn(II)-dependent peroxidize Oxidizes Mn2 + to Mn+3 and in tum oxidizes phenolic substances to 

phenoxy radicals. 

 

 The traditional aspect of cow dung 

Cow dung is used for traditional healing, which employs ashes to cure wounds and infection when on their 

journey. Treatment for various injuries is used as cow dung because it’s traditional healers. Cow dung has 

also been utilized as a food source for fungi and animals that break it down and recycle it back into the 

food chain and soil (Waziri et al, 2013). For ages, cow dung has been utilized as an organic fertilizer in 

Indian subcontinental agriculture. The inclusion of cow dung raises the density of the mixture. Soil 

mineral condition improves plant resilience anti pests and anti-disease; promotes plant growth and helps 

functions like sulphur phosphorus solubilisation (Sharma, B., & Singh, M, 2015). 

 Potential Application of Cow Dung: 

Cow dung is used in agriculture, bio fertilizer, bio pesticides, and source of energy, pest repellent, 

environment controller, pharmaceutical and textile industries. 

 Environmental controller 

In environment the controller use of smoke is produced by burnt burning cow dung as a mosquito 

repellent and cleaning agent for kitchen utensils. Role in crop growth used cow compost as 

fertilizing elements (Gupta, K. K., Aneja, K. R., & Rana, D, 2016). It is also used on the floor 

house, plastering of walls. Cow dung extract spray was also found to be equally effective as 

penicillin and streptomycin in controlling bacterial blight disease in rice (Sharma, B., & Singh, M, 

2015). 

 

 Pharmaceuticals and pesticides 

Pharmaceuticals and pesticides are both synthetic and semisynthetic, known to damage the aquatic, 

terrestrial, and atmospheric environments. In agriculture, the use of pesticides for organic farming 

usually uses cow dung, urine, milk, and ghee. Pharmaceutical corporations produce more 

efficacious medications, the biodegradation components of the new pharmacological drugs for 

various diseases (Randhawa, G. K., &Kullar, J. S, 2011). 
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 Raw material: 

o Cow dung used as fertilizer: 

The chemicals and fertilizing elements present in it, it has a role in crop growth as manure. The 

low C: N ratio in cow dung manure suggests that it could be a useful source of protein for bacteria 

involved in organic matter decomposition (Sharma, B., & Singh, M, 2015). 

 

o Cow dung used in oil spill: 

A solution of cow dung poured over an oil spill in the water can soak up the oil. Bacteria found in 

cow dung can convert crude oil into a non-toxic compound, and the ocean will be free of 

pollutants, preventing man-made disasters and ensuring the aquatic health of the oceans 

(Randhawa, G. K., & Kullar, J. S, 2011). 

 

o Biogas production: 

The excrement has been utilized as an organic fertilizer and to create biogas, which is used to 

generate energy and heat(Waziri et al,2013). In India, cow dung is the most common source of 

biogas also known as gobar gas. The ideal biogas production depends on mesophilic and 

thermophilic temperature range biogas production, with diverse feedstocks such as kitchen waste, 

and wasted tea waste combined in a 1:1 ratio with cow dung, yielding less average biogas(Gupta et 

al, 2016). Animal waste and plant waste have been digested by several researchers. Biogas 

digesters are constructed to hold the waste. Methane, carbon dioxide, hydrogen, nitrogen, water 

vapour, and traces of hydrogen sulphide, carbon monoxide, and oxygen make up biogas. Biogas is 

colourless, odourless, and flammable (Akintokun et al, 2017). 

 

o Cow dung is used in industry 

As a degrader of benzene and phenol. Bioremediation of benzene can be achieved utilizing cow 

dung microflora in a two-phase partitioning bioreactor even at higher concentrations. 

Pseudomonas putida was identified as a benzene degrader from cow dung microflora, and its 

ability to degrade benzene at various doses. Benzene is not biodegradable and carcinogenic. When 

phenol was acted upon by cow dung slurry, the degradation of phenol, according to the result. 

Useful for treating phenol-containing waste and converting the toxicant into nutrients, biomass, 

and carbon dioxide through biodegradation (Randhawa, G. K., &Kullar, J. S, 2011). 

 

 Food supplements for microorganisms 

Cow dung consists high amount of water content and is rich in nutrients, microorganisms, and their 

product. Cow dung manure has a low C: N ratio, which indicates that a good source of protein for 

the microbes which degrade organic(Sharma, B., & Singh, M, 2015). It contains various minerals 

like nitrogen, and potassium, along with a small amount of sulphur, iron, magnesium, copper, 

cobalt, and manganese and the Indian cow consists higher amount of calcium, phosphorous, zinc, 

and copper(Gupta et al, 2016). 

 

 A potential source of enzyme 

The Fibrinolytic enzyme is the thrombolytic agent to treat and prevent cardiovascular diseases. 

Fibrin is the most important component of a blood clot, and it is made from fibrinogen by thrombin. 

Fibrinolytic build up thrombosis occurs when blood clots. A thrombus in a blood artery or a heart 

chamber leads to cardiovascular disease. Fibrinolytic agents are divided into two groups based on 

how they activate the fibrinolytic system. Fibrinolytic agents are divided into two groups: one is the 

plasminogen activator and the second one is urokinase. Fibrinolytic enzyme is used to treat 

cardiovascular diseases. Thrombolytic therapy is used as a fibrinolytic enzyme from the food-grade 

organism. Fibrinolytic enzyme that observed on the food-grade microorganism (Vijayaraghavan, P., 

& Vincent, S. G. P, 2014). Proteases are one of the most commercially important groups of 

extracellular microbial enzymes. They are used in a variety of industries, including detergent, food, 

pharmaceutical, chemical, leather, and silk. Alkaline proteases used in industry have some 

drawbacks, such as a loss of enzyme activity and stability when exposed to sodium dodecyl 
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sulfate(SDS) and hydrogen peroxides which are important in modern bleach (Vijayaraghavan et.al, 

2016). 

 

 Synthesis of cellulase production 

The cellulose-producing bacteria were isolated from the cow dung following the serial dilution 

technique and poured into the CMC plate technique used (Sohag et al., 2013). The zone is 

observed and measured using congo red or gram’s iodine (Sarkar, N., & Aikat, K, 2014). 

 

 Microorganisms present in cow dung and their significant 

Various microorganisms are present in cow dung., Lactobacillus plantarum, Bacillus subtilis, 

Corynebacterium, Saccharomyces cerevisiae, Serratia marcescens, Aspergillus, Trichoderma, 

Actinobacteria, Escherichia coli, Pseudomonas spp., Pasteurella, Klebsiella pneumonia, Klebsiella 

oxytoca, Candida, Citrobacter koseri, Kluyvera spp., Providencia alcaligens, Morgarella morganii, 

Bifidobacterium, Lactobacillus case, Lactobacillus acidophilus, Enterococcus dactylitis, etc (Rahi, 

D. K., & Soni, S. K, 2007). 

Lactobacillus plantarum 

Lactobacillus plantarum is a well-studied species that are often employed as probiotic 

microorganisms and microbial titers in the food sector. L. Plantarum is commonly used in the 

fermentation of vegetables, fruits, fish, meat, and milk, as well as improving the texture and flavour 

of the bread, sausage, and wine, as well as suppressing microbe-dependent spoilage of food, and 

increasing the shelf life of raw matrices, It is also known to influence quality (Behera et al, 2018). 

Bacillus subtilis 

Bacillus subtilis has been widely employed in agriculture, and medicine as a cell factory for 

microbial synthesis of chemicals, enzymes, and antimicrobial substances. Bacillus subtilis is a 

multifunctional probiotic with a lot of potential for preventing pathogenic bacteria from growing and 

improving nutrient absorption. Bacillus subtilis is also utilized in the manufacture of vitamins, 

inositol, acetoin, hyaluronic acid, and other compounds as an industrial cell factory. In agriculture, 

adding Bacillus subtilis to compost can greatly increase the human and carbon content, boosting soil 

quality and crop development (Su et al, 2020). 

Corynebacterium 

Corynebacterium is useful in industrial applications and food production. Corynebacterium is a 

serious pathogen in humans and animals. Manufacturing of amino acids, nucleotides, and other 

nutritional components in the industry, as well as cheese aging and enzyme production(Tauch et al., 

2016). 

Saccharomyces cerevisiae 

Saccharomyces cerevisiae has large commercial significance in food and beverage fermentation. 

Many fermented beverages, such as wine, beer, and cider; distillate beverages, such as rum, vodka, 

whiskey, and brandy; and alcoholic beverages made from fruits, honey, and tea are all made with 

Saccharomyces cerevisiae (Parapouli , 2020). 

Serratia marcescens 
 

In both human and veterinary medicine, Serratia marcescens is a common cause of nosocomial 

infections. It’s frequently associated with intravenous drug use in human patients. Because if it’s 

highly identifiable red colonies, Serratia marcescens is utilized as a biological marker. The 

bactericidal action of humeral substances in plasma, as well as the bacteria growth kinetics at 

various storage temperatures, play important roles (Hejazi et al, 1997). 
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Aspergillus  

 

In the fermentation industry, Aspergillus species are used. There are also responsible for secondary 

rot in plants and foods, with the potential for mycotoxin accumulation. Various Aspergillus species 

produce aflatoxin. They are encountered in the agricultural products (Perron et al, 2012). 

 

Trichoderma 
 

Trichoderma has been effectively used as a biocontrol agent for foliar disease in commercially 

significant plants. Trichoderma fungi are economically important because of their impacts on plant 

development, such as better nutrient availability, mycoparasitism of plant pathogens, and plant 

defense (Guo et al, 2019). 

 

Actinobacteria 

Actinobacteria are known for producing primary and secondary metabolites with important 

applications in a variety of fields. Actinobacteriaproduces enzyme inhibitors which are for cancer 

treatment and immune modifiers that boost immune response. Actinobacteria can be used in the 

bioconversion of agricultural and urban waste into high-value chemical compounds. Actinobacteria 

play a crucial role in the production of a wide range of medications that are vital to our health and 

nutrition (Anandan et al, 2016). 

Escherichia coli 

The most researched bacteria was Escherichia coli. It is a common commensal gastrointestinal tract 

inhabitant as well as one of the most important pathogens. Antimicrobial resistance in E.coli is 

consistently for antimicrobial agents that have been used in human and veterinary medicine, such as 

ampicillin (Vila et al, 2016). E.coli is used as an expression host which is a choice in the 

biotechnology industry for the production of proteins, and non-glycosylated protein for therapeutic 

use, due to its rapid growth, high production yield, cost-effectiveness, and simple scale-up process 

(Baeshen et al, 2015). 

Pseudomonas spp.  

Pseudomonas aeruginosa is useful in industries and all around the globe. Industries example of 

waste degradation, oil refineries, textiles, agriculture, paper and pulp, mining, and explosive 

industry. Pyocynin is a well-studied pigment for industrial use. Pseudomonas spp. is a key 

microorganims involved in quorum sensing signalling. In pharmacology, pyocyanin has the 

potential effect on prokaryotic cells. Pseudomonas aeruginosa plays an important role in the 

biodegradation and bioremediation of these hazardous chemicals found in soil and water. 

Pseudomonas aeruginosa is a bacterial strain of microorganisms that have been employed in studies 

to effectively oil-polluted soil (Anayo et al, 2019). 

Pasteurella spp. 

          Pasteurella species are common in animal populations, where they are found as part of the oral, 

nasopharyngeal, and upper respiratory tract microbiota. The development of zoonotic diseases poses 

a threat to health and biosecurity as a result of the globalization of air travel and commerce, as well 

as the megamobilization of the food and trade industries (Wilson, B. A., & Ho, M, 2013). 

Klebsiella pneumonia 

Klebsiella pneumonia is a saprophytic pathogen that can damage plants, animals, and people, but it 

can also exploit in biotechnological applications. Klebsiella pneumonia is a key player in the world 

of biotechnology, as it is regarded as a microbial cell factory for important chemical production. 

Many of the above pathogenic strains have been genetically engineered to remove virulence factors 

for biotechnological techniques and scale up the processes at an industrial level in safe conditions. 

When pathogenic strains are used for biotechnological purposes, strict safety precautions are 

followed, as well as sterilizing steps (Mitrea et al, 2019). 
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Candida 

The Candidagenus contains a group of microorganisms with economic potential. The synthesis of 

extracellular metabolites such as citric acid, ethanol, xylitol, erythritol, biosurfactant, and 

exopolysaccharides is linked to the use of candida yeast. In the food processing sector, these 

chemicals are used (Kieliszek et.al, 2017). Candida krusei has built-in resistance to numerous 

triazole antifungal drugs, particularly fluconazole, which is a common antifungal treatment (Yadav 

et al, 2012). 

Conclusion: 

Cow dung is a great bioremediation procedure, according to Ayurveda. It is a low-cost, financially viable 

option that is readily available in a rural location. Bioremediate the active medicinal ingredients, 

particularly the antibiotic. The manufacture of enzymes by microorganisms using this inexpensive 

bioresource has a wide range of applications in agriculture and biotechnology. The use of cow dung 

microflora with significant antimicrobial potential can benefit human health; a full screening of the 

formation of the antibacterial, antifungal, and antiviral metabolite is required. Based on morphological 

characteristics, cultural characteristics and biochemical characteristics the present investigation isolated 

cellulolytic bacteria .some variables, such as fermentation time, the temperature of cultivation, pH, 

temperature fermentation rates, culture medium, and agitation rate have all been studied for cellulose 

production. in cellulase production, environmental parameter, and nutritional parameter affecting 

production. The utilization of microorganisms to produce enzymes is a promising strategy for large-scale 

production as well as the pharmaceutical industry and food supplement. 
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