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ABSTRACT

This study aimed to identify constituents in cooking oil and develop an
economical method for generating fatty acids from low-cost feedstock
waste. The lipase-catalyzed esterification procedure was explored as an
environmentally friendly and cost-effective alternative to conventional
chemical processes for biodiesel synthesis. The findings revealed that
under the specified conditions, Bacillus sp. exhibited maximum lipase
activity. The titrimetric analysis using olive oil as a substrate allowed for
the precise determination of lipase activity.

The study found that olive oil is the best carbon source for lipase
production, with 1% Ammonium Phosphate providing maximum activity.
Lipase tolerates methanol and acetone well, with a low tolerance for
ethanol and n-butanol.
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INTRODUCTION

The surge in global energy demand, particularly from emerging
economies, along with recent spikes in global oil prices, has propelled
significant interest in biofuel research. Versatile enzymes known as
lipases, obtainable from animals, vegetables, and microbiological
organisms, have become focal points in various industrial processes.

This Investigation delves into a lipase-catalyzed process aimed at
converting waste cooking oil (WCO) into fatty acid methyl ester (FAME), a
crucial element of biodiesel.

The objective is to assess the viability and efficiency of this enzymatic
approach as an environmentally friendly and cost-effective alternative to
conventional chemical methods. The study scrutinizes the influence of
variables such as time, temperature, carbon source, nitrogen source,
organic solvent, and concentration on the conversion of WCO. In the last
10 years, global biofuel production tripled. However, it still accounts for
less than 3% of the world's total transportation fuel supply. Increasing
demand for biofuels is contributing to rising global food and feed prices.
Biofuels are expected to be part of a diverse package of solutions to
address high energy prices, alongside environmental protection efforts,
increased energy efficiency, and the use of other alternative fuels.
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RESULTS

MATERIALS & METHODS

EFFECT OF TIME

24 HR 48 HR /2 HR

Enzyme activity

EFFECT OF TEMPERATURE

249.6
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ORGANIC SOLVENTS-TOLERANCE

* The study utilized a sample obtained from lubricant-
contaminated topsoil in Karachi.

* To isolate lipolytic bacteria, the sample underwent
Initial homogenization with distilled water and was then
cultured on a nutrient agar medium at 37°C for 24
hours.

* Following this, the specimen was streaked on plates
containing olive oil and incubated at 37°C for an
additional day.

* The presence of clear zones around colonies on the
plates served as an indicator of lipase production.

* The primary objective of this research was to explore
the most favorable conditions for lipase production by
Bacillus sp. through a Titrimetric process, considering
diverse parameters.

* The experimental variables were investigated over a
time span of 24 to 72 hours, temperatures ranging from
30 to 60°C, and various carbon and nitrogen sources,
along with different organic solvents.

CONCLUSION

Research is focused on optimizing waste cooking oil
biodiesel production using a lipase-catalyzed process to
reduce reliance on fossil fuels and promote a greener
energy sector. The process offers advantages like milder
reaction conditions, reduced energy consumption, and
non-edible feedstocks, meeting quality standards and
regulatory requirements.
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