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ABSTRACT

Introduction: Cellulose, the most abundant natural polymer on Earth, is a complex carbohydrate integral
to plant cell walls (Juturu and Wu 2021). The hydrolysis of cellulose into fermentable sugars and other
intermediates for higher value products is an essential step of many biotechnological processes (Kumar et
al. 2020). The hydrolysis of cellulose into glucose is facilitated by specific enzymes called cellulases (Singh
et al. 2019). Cellulases have an important role in the breakdown of cellulose (Chen et al. 2022). They are
extensively utilized in industries including food processing, textiles, and detergents (Rathoure et al. 2020).
Despite this, cellulase production cost is still an industrial problem. Identifying fast-growing and
economically-environmentally friendly cellulase producers is a good approach to minimize the cost of
enzyme production and improve the yield of enzymes (Kuhad et al. 2019) . In this study, we isolated a
bacterial strain capable of producing cellulase from garden soil (Juturu and Wu 2021). The research
emphasized optimizing chemical and physical conditions to maximize enzyme output.

Aims and Objective:
e Toidentify and isolate a potential cellulase-producing microorganism from garden soil.

o To explore eco-friendly and cost-effective methods for cellulase production using fast-growing
microorganisms.

e To explore eco-friendly and cost-effective methods for cellulase production using fast-growing
microorganisms.

Materials and Methods: Soil samples from a garden were used to isolate cellulase-producing
microorganisms through serial dilution and plating techniques. Cellulase production was screened using
agar media with cellulose as the sole carbon source, and zones of hydrolysis were measured to identify
producers.Optimization of production parameters involved varying physical (pH, temperature, incubation
time) and chemical (substrate concentration, carbon sources, nitrogen sources, salt concentration) conditions
to determine their impact on enzyme yield. Carboxy methyl cellulose (CMC) was used as substrate, and
enzymatic degradation was evaluated by measuring reducing sugar release using the DNS method.
Statistical analysis was performed to determine the significance of the optimization process.

Result: The optimum temperature for the incubation was 40 °C and the ideal cellulase activity was recorded
at pH 7. Enzyme production was optimum at 72 hours of incubation period.Higher cellulase activity was
observed when bagasse (2%), CMC (1.5%), wheat bran (4%), and sawdust (4%) were utilized as carbon
sources. Among nitrogen sources, ammonium sulfate (4%), yeast extract (4%), urea (3%), and peptone (1%)
demonstrated optimal yields for cellulase production.Cellulase production increased dramatically when
produced under these optimized conditions.

Conclusion: The aim of the present work was to isolate and identify a high cellulase producing bacteria
from soil. This information of optimization regarding physical and chemical parameters has enabled the
ideal formulation of media composition for maximum cellulase production. Molecular identification of
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newly isolated bacterial strain, characterization purification and immobilization of cellulase will also be
done in further for betterment of enzyme.
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