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ABSTRACT: Organic wastes are wastes that easily biodegradable. Agricultural trash, market waste, kitchen garbage, urban solid 

food wastes, and municipal solid waste are all sources of these wastes. These wastes, if not properly managed, could cause a slew of 

environmental issues.As a result, composting is the most cost-effective solution to this problem.All forms of organic wastes, such as 

fruits, vegetables, plants, yard wastes, and others, can be degraded using the composting method.The composition from organic waste 

that could be use as nutrients for crops, soil, additive and for environmental management. Many factors can contribute to the quality of 

the compost products as different types of organic wastes have different concentration of nutrients, nitrogen, phosphorous and potassium 

(N, P, K,) which is the common macro nutrients presents in fertilizers. Temperature, pH, moisture content, and the carbon nitrogen ratio 
(C: N) are the primary characteristics that contribute to the composting process effectiveness. 
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INTRODUCTON:  

Organic wastes are trash that degrades quickly. Agricultural trash, market waste, kitchen garbage, urban solid food wastes, and 

municipal solid waste are some of the origins of these wastes. The organic portion of trash contains around 75% sugar and 

hemicelluloses, 9% cellulose, and 5% lignin, carbohydrate amino-acids, peptides, and protein, volatile acids, fatty acids, and their esters, 

and volatile acids, fatty acids, and their esters .Through the use of innovative technologies, organic waste can be turned into organically 
beneficial goods and utilised for energy, organic fertilisers, and animal feed. (Choi & Park, 1998) 

The amount of organic materials in waste is referred to as biodegradable waste. Biodegradable trash is often found in municipal 

solid waste (MSW) in India's cities, where organic matter content ranges from 75 to 85%. The amount of organic matter in waste varies 

depending on the economic situation of the country where it is created.The major goal of this research was to create a microbial 

consortium that could be used as a biological tool for removing organic solid wastes from the environment and using the compost that 
resulted from the degradation to improve soil fertility. (Bardos, R. P et al., 1991) 

      Microorganisms found in dump soils are exposed to a variety of substrates and chemicals, making it possible to screen effective 

bacterial strains with useful applications. Rapid organic waste degradation necessitates the use of microorganisms with high enzyme 

activity to break down complex polymers into smaller compounds that can be degraded. As a result, inoculating waste with 

microorganisms that produce extracellular enzymes such cellulase, amylase, protease, pectinase, and lipase at higher levels accelerates 
waste decomposition, assisting in maintaining waste degradation rates comparable to those of garbage dumping (Bandara et al., 2007). 

 

Organic Waste 

Organic waste can be defined as organic material that is easily biodegradable. Organic material is derived from natural sources. Any 

leftover kitchen waste (vegetable peelings, food, tea bags, and egg shells), agro-waste (food and beverage processing waste, dairy 

products, animal waste and crops), grass clippings, dried leaves, and lumber are all examples. (Alexander & Clark, 2016)Can degrade 

naturally. The process of degradation is performed by microbial (fungi, bacteria, actinomycetes, and protozoa) and invertebrate (insects 

and earthworm) organism, which digest and breakdown the organic matter.Municipal or house hold waste are generated from several 

sources were variable human activities are encounter. Municipal solid waste from developing countries are generated from house hold 

(55-80%), followed by commercial or market areas (10-30%) with wearing quantities from street, industries, institutions among others. 

(J. Y. Wang et al., 2003). 
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Types of Organic waste 

Wherever there is human occupancy, organic waste is produced. Household food waste, agricultural waste, and human and animal 

waste are the most common types of organic waste. Microorganisms break down the organic waste component, resulting in a liquid 

leachate. If this leachate reaches a watercourse or penetrates the water table, it poses a major threat. Unused food and food waste created 

mostly from residential (schools, hospitals, universities, offices) and commercial (restaurants, cafeterias, hotels, marketplaces, and 

industrial) sources are referred to as kitchen trash( Fourti, O et al., 2011). 
 

Kitchen garbage is distinguished by its high organic content, which includes soluble sugars, carbohydrates, lipids, proteins, cellulose, 

and other biodegradable substances. Unwanted raw or cooked food thrown out during or after food preparation that is no longer fit for 

consumption or attractive is referred to as food waste. Because food waste has a high moisture content and decomposes quickly, it can 
have a variety of negative environmental repercussions during storage, collecting, and transportation (Choi & Park, 1998) 

Biodegradation of Organic Waste by microorganisms 

Biodegradation is an effective bioremediation method. Microorganisms (bacteria, fungus, actinomycetes, and others) have long been 

recognised to degrade environmental contaminants into numerous chemicals. The transformation of organic pollutants into harmless 

metabolites or the mineralization of pollutants into carbon dioxide and water are two goals of bioremediation.(Alexander & Clark, 

2016a) The activities of microorganisms, primarily bacteria and fungi, breakdown the organic substances that finally end up in the soil. 

The synthesis of intermediates or end products is accompanied by the breakdown of complex organic materials. Bacteria efficiently 

carry out these operations, and in the process, they produce a number of enzymes that are useful in a variety of sectors. Microorganisms 
break down organic materials into carbon dioxide, water, and humus in the presence of oxygen. 

Bacteria, fungi, and mesophilic (Streptomyces rectus) and thermophilic (Actinobifida chromogena, Thermomonospora fusca) 

Actinomycetes (Actinobifida chromogena, Thermomonospora fusca) Microbispora (Thermopolyspora bispora, Thermomonospora fus 

Therinomnononospora curvata, Thermoactinomyces spp.) finally convert organic compounds to inorganic compounds(Buyuksonmez 
et al., 2000)  trash to humus. 

     Microorganisms with increased enzyme activity must break down complicated polymers into simpler degradable components for 

rapid organic waste breakdown.To speed up the decomposition process, fungal and bacterial cultures are added.As a result, inoculating 

garbage with extracellular bacteria is a viable option.At higher quantities, enzymes such as cellulose, amylase, protease, pectinase, and 

lipase are present.promotes waste decomposition, assisting in maintaining the rate of waste degradation to the dumping of garbage. 
Despite the fact that fungi and bacteria perform distinct roles in degradation, mixed cultures of microorganisms speed up the process. 

They speed up decomposition by breaking down a wide spectrum of complex chemicals into simpler forms. (Buyuksonmez et al., 2000) 

 

Role of micro-organism in biodegradation 

The microbial population of soil is made up of five major groups including bacteria, actinomycetes, fungi, and algae and protozoa, 

and among these groups, bacteria are the most abundant groupas well as the most critical bacteria for waste decomposition. (Alexander 

& Clark, 2016b). Bacteria use wastes to fuel their metabolism, and as a result, they create a number of simple and useful chemicals that 

are beneficial to soil health. Plant growing and overall to keep well balance of natural ecosystem. Composting is controlled 

biodegradation or transformation of organic material, usually under aerobic conditions by which a material is transformed into an end 

product which is stable and soil like material call compost.Microbes, as well as rodents and insects, play an important part in solid waste 

breakdown. Bacteria perform the most significant role, and the most effective bacteria can be used to decompose solid organic waste in 

a controlled manner. 

Micro-organisms associated with the wastes include species of fungi viz., Aspergillus, Trichoderma, Mucor, Penicillium, Alternaria, 

Cladosporium, Monilia, Helminthosporium, Coccidioides, Scedosporium, Actinomycete viz., Nocardia and bacteria viz., Bacillus, 

Lactobacilli, Micrococcus, Pseudomonas, Clostridium among. These isolates, members of genus Aspergillus were most prevalent (38%) 
followed by Bacillus comprising of 20% of the total microbial isolates. (Ashraf et al., 2007) 

Fifteen mesophilic bacteria with high cellulase activities from a flower stalks-vegetable waste composing system. Study of 

morphological and physiological characters showed that to of them were closely related to Bacillus pasteurising and Bacillus cereus, 
whereas the rates belong to the genus Halobacillus, Aeromicrobium and Brevibacterium. (Lu et al., 2006) 

At beginning of composting, mesophilic bacteria predominant but after the temperature increases to thermophilic bacteria take over 

in the compost. Thermophilic fungi are an essential biodegradation agent in the compost environment. (Ahmad et al., 2007) 

 Enzymatic properties 

Intracellular enzymes and external enzymes are two types of enzymes. Many fungi are capable of digesting extracellular cellulases, 

which depolymerize the cellulose substrate more effectively. Microbes can secrete a complex cellulase enzyme that can be used in the 

enzymatic hydrolysis of cellulose and the biodegradation of organic municipal solid waste. Clostridium, Cellulomonas, Bacillus, 
Pseudomonas, Aspergillus, and Penicillium are among the bacteria that decompose cellulose.(Gautam et al., 2012) 

Proteases are enzymes that catalyse the hydrolysis of bonds in polypeptide chains, allowing them to be broken down into smaller 

polypeptides or free amino acids. Bacteria and their enzymes are converting wastes into useful biomass, and novel protease-producing 

microbes and better fermentation technology are needed to meet the ever-growing demand for these enzymes. B.amyloliquifaciens, 

B.subtilis, and B.lichiniformis are examples of protease-producing strains. Staphylococcus, Pseudomonas, Serratia, Halobacterium, and 
Flavobacterium are some of the most common bacteria. (Gupta and colleagues, 2005).  

Amylase can be found in a variety of places, including plants, animals, and microorganisms. (Kathiresan & Manivannan, 2006) 

Amylolytic enzymes that degrade starch are essential in the biotechnology industry, with applications in food, fermentation, textiles, 

and paper. Janarthanan et al. (Janarthanan et al., 2014) 14th distinct bacterial strains were isolated and identified, according to the report. 

When compared to the typical soil micro flora, Bacillus spp. and Micrococcus spp. (amylase generating bacteria) were identified as 
efficient starch hydrolysers and totally constituted the market waste in a short period of time. 
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Lipases are enzymes that hydrolyze lipids to produce fatty acids and glycerol. Bioremediation, medicines, food, agrochemicals, and 
biosurfactants are some of the applications of this method. 

Microbial decomposition of organic waste 

Biodegradation is the natural process by which wastes are recycled or organic matter is broken down into nutrients that can be used 

and reused by other organisms. Solid waste breakdown is aided by bacteria, fungus, and actinomycetes. The synthesis of intermediates 
or end products is accompanied by the breakdown of complex organic materials. (Anesio et al., 2003) 

Composting is a favoured and environmentally friendly method for converting organic waste to organic fertiliser and soil 

conditioners via biological processes (Gautam et al. 2010; Alexander 1999). Compost's high organic carbon content and biological 

activity make it ideal for uses like erosion control and revegetation (Anastasi et al. 2005). There are three stages to the composting 

process. Carbon dioxide levels rise in tandem with temperature during the first phase. Because of the breakdown of sugar and proteins 

by mesophilic organisms, the substrate is depleted ( Zeng et al. 2011). The second phase sees the temperature in the compost piles rise 

from 45°C to around 70°C, with mesophiles being replaced by thermophiles (Pedro et al. 2003; Schloss et al. 2003). During this time, 

a large number of harmful people are degraded (Novinsak et al. 2008). The third step begins with the compost pile's temperature 

dropping. 

Microbes need energy to carry out life functions by breaking down organic substances. The "heat" generated in composting is a by-

product of biologic "burning," or aerobic oxidation of organic waste to carbon dioxide, which occurs under aerobic conditions. Aerobic 

organisms will dominate the compost pile and decompose the raw organic materials most efficiently if the right amounts of food 
(carbon), water, and air are available. (Cooperband, L. R. 2000) 

Parameters affecting composting process 

Temperature, moisture content, pH, and carbon/nitrogen ratio are all elements that influence the breakdown process. Composting 

will be more successful if the moisture content is between 55 and 65 percent (X. Wang et al., 2016) The moisture content range of 50-

75 percent has a high moisture content and excellent activity of aerobic bacteria. Bacteria such as Pseudomonas sp., Bacillus sp., and 

Clostridium sp., as well as a greater population of actinomycin, are typically found in aerobic soil (Alexander & Clark, 2016b) 

The rate of decomposition can be determined by PH. In the degradation process, it determines the development rate and enzymat ic 

potential of microorganisms. Due to the bio oxidation of the compost material, the pH rises from acidic to alkaline during the composting 

process. (X. Wang et al., 2016) 

The success of the degrading process is determined by temperature. Any change in temperature has an immediate impact on 

microbial activity. The higher the temperature, the more organic matter is degraded by the microbial activities. During the thermophilic 

stage, an increase in temperature kills pathogens present in raw materials (Huang, G. F et al., 2004) 
The carbon to nitrogen ratios in compost is the proportion of carbon to nitrogen in the material. It is an important composting 

measure since it indicates the compost quality. When the carbon/nitrogen ratio is between 30-40%, composting may be more successful. 
Significance of decomposed waste  

Biodegradation breaks down organic waste into relatively stable compounds that can be used as soil amendments or organic 

fertilisers. Living microorganisms are typically found in biofertilizers, and their actions help to improve soil ecosystems and produce 

plant-supplementing substances. Microorganisms and nutrients can be found in raw materials, which can aid improve soil health  
(Svensson et al., 2004) 

 

 

Figure: 1 Multifarious uses of the compost (Singh and Nain, 2017) 

Conclusion 

A large number of micro-organism was found in municipal solid waste, compost, and soil. Municipal solid waste is suitable for 

composting because of the presence of high percentage of organic matter. The T.viride had promising effects in the decomposit ion of 

organic municipal solid waste, resulting in the greater bioconversion of the original material then the control. Therefore, pH and 

temperature were considered as a good indicator for the end of the bioconversion of municipal solid waste in which the composts 

achieves some degree of maturity  

 

http://www.ijcrt.org/


www.ijcrt.org                                                               © 2022 IJCRT | Volume 10, Issue 6 June 2022 | ISSN: 2320-2882 

IJCRT22A6760 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g195 
 

REFERENCE: 

1. Anesio, A. M., Abreu, P. C., &Biddanda, B. A. (2003). The role of free and attached microorganisms in the decomposition of 

estuarine macrophyte detritus. Estuarine, Coastal and Shelf Science, 56(2), 197-201. 

2. Alexander, M. (1961). Introduction to soil microbiology. John Wiley and Sons, Inc. 

3. Alexander, M. (1999). Biodegradation and bioremediation. San Diego: Elsevier Science. 

4. Ahmad, R., Jilani, G., Arshad, M., Zahir, Z. A., & Khalid, A. (2007). Bioconversion of organic wastes for their recycling in 

agriculture: an overview of perspectives and prospects. Annals of Microbiology, 57(4), 471-479. 

5. Ashraf, R., Shahid, F., & Ali, T. A. (2007). Association of fungi, bacteria and actinomycetes with different composts. Pak J 

Bot, 39(6), 2141-2151. 

6. Bandara NJ, Hettiaratchi JP, Wirasinghe SC, Pilapiiya S (2007) Relation of waste generation and composition to socio-

economic factors: a case study. Environ Monit Assess 135(1):31–39. 

7. Buyuksonmez, F., Rynk, R., Hess, T. F., & Bechinski, E. (2000). Literature Review: Occurrence, Degradation and Fate of 

Pesticides During Composting: Part II: Occurrence and Fate of Pesticides in Compost and Composting Systems. Compost 

Science & Utilization, 8(1), 61-81.  

8. Chang, J. I., & Chen, Y. J. (2010). Effects of bulking agents on food waste composting. Bioresource Technology, 101(15), 

5917-5924. 

9. Choi, M. H., & Park, Y. H. (1998). The influence of yeast on thermophilic composting of food waste. Letters in Applied 

Microbiology, 26(3), 175-178. 

10. Gautam, S. P., Bundela, P. S., Pandey, A. K., Awasthi, M. K., &Sarsaiya, S. (2012). Diversity of cellulolytic microbes and the 

biodegradation of municipal solid waste by a potential strain. International journal of microbiology, 2012. 

11. Janarthanan, R., Prabhakaran, P., &Ayyasamy, P. M. (2014). Bioremediation of vegetable wastes through biomanuring and 

enzyme production. Int. J. Curr. Microbiol. App. Sci, 3(3), 89-100. 

12. Kathiresan, K., &Manivannan, S. (2006). -Amylase production by Penicillium fellutanum isolated from mangrove rhizosphere 

soil. African journal of Biotechnology, 5(10). 

13. Svensson, K., Odlare, M., Pell, M. 2004. Journal of Agriculture Science, 142, 461-467. 

14. Lu, W. J., Wang, H. T., Yang, S. J., Wang, Z. C., &Nie, Y. F. (2005). Isolation and characterization of mesophilic cellulose-

degrading bacteria from flower stalks-vegetable waste co-composting system. The Journal of general and applied 

microbiology, 51(6), 353-360 

15. Wang, X., Zhang, W., GU, J., GAO, H., Qin, Q., 2016. Effects of different bulking agents on the maturity, enzymatic activity, 

and microbial community functional diversity of kitchen waste compost. Environ. Technol. 37 (20), 

16. Wang, J. Y., Stabnikova, O., Tay, S. T. L., Ivanov, V., & Tay, J. H. (2003). Intensive bioconversion of sewage sludge and 

food waste by Bacillus thermoamylovorans. World Journal of Microbiology and Biotechnology, 19(4), 427-432. 

17. Hautala K,  Peuravuori J  and  Pihlaja K Water Research 34 (2000) 246-258. 

18. Bardos, R. P., & Lopez-Real, J. M. (1991). The composting process: susceptible feedstocks, temperature, microbiology, 

sanitisation and decomposition. Compost Processes in Waste Management, European Community, 179-190. 

19. Fourti, O., Jedidi, N., & Hassen, A. (2011). Comparison of methods for evaluating stability and maturity of co-composting of 

municipal solid wastes and sewage sludge in semi-arid pedo-climatic condition. Nat Sci, 3, 124-135.   

20. Huang, G. F., Wong, J. W. C., Wu, Q. T., & Nagar, B. B. (2004). Effect of C/N on composting of pig manure with sawdust. 

Waste management, 24(8), 805-813. 

21. Anastasi A, Varese GC, Marchisio VF (2005) Isolation and identification of fungal communities in compost and vermicompost. 

Mycologia 97:33–44 

22. Gautam SP, Bundela PS, Pandey AK, Awasthi MK, Sarsaiya S (2010) Composting of municipal solid waste of Jabalpur city. 

Global J Environ Res 4:43–46 

23. Pedro MS, Haruta S, Nakamura K, Hazaka M, Ishii M, Igarashi Y (2003) Isolation and characterization of predominant 

microorganism during decomposition of waste materials in a field–scale composter. J Biosci Bioeng 95:368–373 

24. Schloss PD, Hay AG, Wilson DB, Walker LP (2003) Tracking temporal changes of bacterial community fingerprints during 

the initial stages of composting. FEMS Microbiol Ecol 46:1–9 

25. Zeng G, Yu Z, Chen Y, Zhang J, Li H, Yu M, Zhao M (2011) Response of compost maturity and microbial community 

composition to pentachlorophenol (PCP)-contaminated soil during composting. Biores Technol 102:5905–5911 

26. Novinsak A, Surette C, Allain C, Filion M (2008) Application of molecular technologies to monitor the microbial content  of 

biosolids and composted biosolids. Water Sci Technol 57:471–477 

27. Cooperband, L. R. (2000). Composting: art and science of organic waste conversion to a valuable soil resource. Laboratory 

medicine, 31(5), 283-290. 

 
 

http://www.ijcrt.org/

