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ABSTRACT

In the present study, 42 microorganisms were isolated from the kitchen waste
collected from canteen and mess of SKUAST-Jammu including 22 bacterial cultures,
16 fungal cultures and 4 actinomycetes. The biodegrading ability of all the isolates
was screened by measuring the zone of clearance on specific media (tributyrin agar,
skim milk agar, carboxymethyl cellulose agar, and starch agar) which led to the
selection of 19 potential isolates. Among these isolates only eight isolates (IB2, IB7,
B9, IF4, IF7, IF8, IA1 and IA2) showed high enzymatic activity (lipase, protease,
cellulose and amylase). The compatibility test of these promising isolates was
evaluated and four microbial consortia (CI, CII, CIII and CIV) were developed. The
qualitative and quantitative screenings of these consortia were performed and the
result revealed that the Consortium III (IB7, IF7, IF8 and IA1) had the
highest biodegradation efficiency. All the potential isolates were characterized
morphologically, —microscopically, biochemically ~ whereas the molecular
characterization of isolates was done by the IMTECH, Chandigarh and the accession
numbers assigned as IB7 (MTCC 13778), IA1 (MTCC 13785), [F7 (MTCC 13767)
and IF8 (MTCC 13768). The optimization of fermentation conditions of consortium
was carried out using Response Surface Methodology with Central Composite
Design. The optimal conditions were agitation of 150 rpm, pH 7, an inoculum size
of 10% and an incubation period of 48 hours. Finally the efficacy of the developed
microbial agent was compared with three commercially available decomposers,
referred as Agent 1, Agent 2 and Agent 3, in terms of waste reduction, maturity, and
deodorization. The results showed that the developed microbial ‘agent significantly
reduced weight mass, enhanced humification and minimized gas emissions,
demonstrating superior efficiency in accelerating waste degradation. The study
concludes that the developed microbial agent (CIII) significantly enhanced
sustainable kitchen waste management and supported responsible consumption and
production practices (SDG 12).
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