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ABSTRACT

Lipases are amongst the most important biocatalysts carrying out novel reactions in an aqueous medium. This is
primarily due to their ability to utilize a wide spectrum of substrates. During the present work extracellular Lipases are
extracted from Aeromonas hydrophila which is isolated from Laharpur Water reservoir, Bhopal. Lipases were found to
be stable at extreme pH and temperature, because of these properties it can be used as a component of detergent in
order to remove stains of oil on the clothes, it can reduce the environmental load of detergent products as the chemicals
used in conventional detergents but bacterial lipases are biodegradable, non-toxic and leave no harmful residues.
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INTRODUCTION

Microbial enzymes are used as biological catalysts due to their high specificity and economic advantages
[2], this is due to the fact that it is easy to characterize microbial enzymes for their optimal condition.
When we compare microbial enzymes with that of enzymes in comparison to plants or animals, microbial
enzymes have a variety of catalytic activities, high production capacity within a short period of time ease
for genetic manipulation and it is cost effective. However, microbial enzymes can be produced at any time
and do not affect by seasonal fluctuations. The other advantage of microorganisms over that of plants and
animals is that they can grow rapidly on inexpensive media and microbial enzymes are more stable in
terms of activity.

Lipases are hydrolytic enzymes (EC 3.1.1.3) act at fat-water interfaces to catalyze the hydrolysis of
triglycerides to fatty acid and glycerol [15, 13, 3]. Lipases are very important because of the role they play
in the postmortem quality deterioration of seafood and other foodstuffs during handling, chilled frozen
storage and widely used for biotechnological applications in dairy industry, oil processing, production of
surfactants and pure pharmaceuticals. Compared with other hydrolytic enzymes (e.g., proteases and
carbohydrases), lipases are relatively less well studied and in this regard, lipases from aquatic animals are
even less well known versus their counterparts from mammalian, plant and microbial sources [11].

Apart from this Lipases represent an important group of biotechnologically valuable enzymes [5, 6, 9].
They are widely distributed in nature. Although lipases have been found in many species of animals,
plants, bacteria, yeast, and fungi, the enzymes from microorganisms are the most interesting because of
their potential applications in various industries such as food, dairy, pharmaceutical, detergents, textile,
biodiesel, and cosmetic industries and in synthesis of fine chemicals, agrochemicals, and new polymeric
materials [1, 10, 4]. Detergent industries are the primary consumers of enzymes, in terms of both volume
and value [12]. The use of enzymes in detergents formulations enhances the detergents ability to remove
tough stains and making the detergent environmentally safe. Nowadays, many laundry-detergent
products contain cocktails of enzymes including proteases, amylases, cellulases, and lipases [8].

From an enzyme point of view, detergents on the international market contain principal ingredients that
operate by almost identical detergency mechanisms. Soil and stains are removed by mechanical action
assisted by surfactants, builders, and enzymes. Microbial lipases are mostly extracellular and their
production is greatly influenced by medium composition besides physicochemical factors such as
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temperature, pH, and dissolved oxygen. The major factor for the expression of lipase activity has always
been reported as the carbon source, since lipases are inducible enzymes. These enzymes are generally
produced in the presence of a lipid such as oil or any other inducer, such as triacylglycerols, fatty acids,
hydrolysable esters, Tweens, bile salts, and glycerol. However, nitrogen sources and essential
micronutrients should also be carefully considered for growth and production optimization [17].

Oils and other oil-based food products, cosmetics, automobile products etc. are a major problem as they
form dirty and non-removable spots on clothes, and this is because oil is not soluble in water so it is
difficult to remove the stain from clothes. To overcome with this problem, we should use lipases as a
component in washing detergent, Lipases present in the detergent will hydrolyses oils and after that it
would be easy to remove the stain of oil from clothes. During the present study lipases producing
Aeromonas hydrophila were isolated from the Laharpur water reservoir, Bhopal. Laharpur is a water
reservoir but it is highly polluted by sewage and domestic waste having oils. The aim of the study is
characterized lipase production by Aeromonas hydrophila in different temperature and pH in order
analyze whether lipases are suitable or not as a component in detergent.

Materials and Methods

Isolate used in this experiment was previously isolated from Laharpur Water Reservoir, Bhopal and
identified as Aeromonas hydrophila [16].

Screening for lipase activity by Tributyrin Clearing Zone. The predominant bacteria in the nutrient agar
plate were isolated and screened for lipolytic activity. Lipolysis is observed directly by changes in the
appearance of the substrate such as tributyrin and triolein, which are emulsified mechanically in various
growth media and poured into a Petri dish. The bacterial isolates were screened for lipolytic activity on
agar plates containing tributyrin (1%, w/v), agar (2%, w/v) in Luria-Bertani medium. Lipase production
is indicated by the formation of clear halos around the colonies grown on tributyrin containing agar
plates [17].

Lipase production

Aeromonas hydrophila was initially enriched by using the medium containing (w/v): beef extract (0.15%),
peptone (0.5%), sodium chloride (1.0%) and glucose (0.5%), pH 7, at 32°C for 24 h. Then after 24 hours
of incubation, 5% of this was then incubated at 37°C. After incubation of 48 hours it was centrifuged at
10000 rpm and the supernatant was used as lipase enzyme source.

Lipase assay

The activity was assayed with the reaction mixture, in a final volume of 1 mL, containing 40 mM Tris-HCl
buffer (pH 8.0), 20mM pNPP, a substrate, and 25pL of the enzyme (5 mg/mL). After10 min of incubation
at 402°C, the reaction was stopped by the addition of 2mL of ethanol 96%, and the p-nitrophenol released
was monitored spectrophotometrically at 420 nm, using a standard curve. One lipase unit (U) was defined
as the amount of enzyme that released 1 pmol p-nitrophenol per minute [14].

Optimization of lipase production

Characterization of lipase production at different pH

The effect of medium pH on lipase production was determined at different pH varied from 5 to 9 during
different time intervals of 24, 48 and 72 h [14].

Characterization of lipase production at different temperature

Effect of medium temperature on lipase production was determined by incubating the production media
at different temperatures such as 20°C, 30°C, 37°C, 40°C and 50°C for the time intervals of 24, 48 and 72h
[14].

RESULT AND DISCUSSION

Most soils, dirt stains are acidic in nature; therefore most of the detergent is on the alkaline side. Oils that
means lipids are made up of fatty acids which also require alkali as a cleaning agent but the only
detergent are not sufficient because fatty acids are insoluble in water so during the present study lipases
were characterized for the stability at different pH.

Most of the companies are not currently manufacturing the detergents alone; they are producing enzyme-
based detergents. More than 50% of the detergents produced in the developed countries presently
contain enzymes to improve the detergency by removing tough stains. The role of a detergent lipase is to
digest the lipidic molecules from the soiled substrates. Most of the chemical detergent ingredients are
hazardous to human beings and cause pollution to the environment. The use of alkaline lipase in
detergent formulations can reduce or substitute the use of these harmful ingredients in higher amounts.
The detergent lipases active at ambient temperature are now preferred as the quality of the cleaned
fabric is maintained and energy saved. Review papers on the production, purification, characterization
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and application of lipases in various industries are available, but no specific review on the microbial
alkaline lipases or detergent compatible lipases. In the present review, screening, production and
properties of detergent compatible lipases are reported with emphasis on the stability and compatibility
of alkaline lipases in detergent and detergent constituents and the methods for the examination of oil
stain removal [7]. Lipases were found to be most optimum at pH 8.5 but it also showed good activity up
to pH 9.5 that means lipases were alkaline pH resistant. Similarly lipases were also characterized by
different temperature Lipases was found to be active up to 45°C but it showed optimum activity at 40°C.
From the present study it is concluded that Aeromonas hydrophila isolated from Laharpur water reservoir
was found to produce lipases which were pH stable and found to be most active at 40°C that means if this
lipases add as a component in detergent it would be a great tool to remove oil stains from the clothes.
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