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ABSTRACT

Lipase are a class of enzymes which catalyse the hydrolysis of long-chain triacylglycerol’s
and fatty acids. Lipases are produced by plants, animals and microorganism including
bacteria and fungi. Biological Processes are very important stage of optimization the to
increase and improve the efficiency of cost.The aim to use of lipases in effluents with high
lipid content and hydrolyzetriacylglycerided, reducing of suspended lipids and solids. The
catalysing reactions of lipases are highly effficient in both aqueous and non-aqueous media
because the high stability in extremes of pH, temperature and organic solvents.Lipases
enzymes observation to bulk enzymes and high-value of production. Lipases are an important
group of enzymes with various applications in the chemical detergent biocatalytic of
pharmaceutical, food industry, making the fine chemical, esters, agrochemicals, leather
industry, paper industry use to biosensor,cosmetics and bioremediation.
Keywords: Enzymes, Lipases, history of lipases, Characteristics of lipase

INTRODUCTION

Lipases are serine hydrolyses that the biotechnological applications due to the
catalyze both synthesis and hyrolysis of lipases are carboxylic ester hydrolyses
long- chain triacylglyceroles. Lipases are attracting an enormous attention [1].
the most versatile enzyme widely used in Lipases ubiquitous enzymes which are
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found in bacteria, fungi, plants and animals.
The microorganisms are usually grown in
medium

nutrient supplemented  with

nitrogen source, carbon source and
phosphorous [2]. Triglycerides, glycerol
and bile salts are usaully inducer for the
production of lipases [3]. The lipases are
used as biocatalysts with modification of
their physiochemical factors such as
stability, specificity, pH and temperature
[4]. Lipases are used in biotechnological
applications such that textile and dairy
industries, detergent industry, biodiesel and
oil processing and production of surfactants
they have been  obtained  from
microorganisms [5]. The lipases are an
important role in  processing  of
polyunsaturated fatty acids, a food colorant,
g-linolenic acid, methyl ketones of flavour
molecules characteristic of blue cheese [6].
In 19" century of the industrial revolution
activities that greatly contributed to
environmental depletion. Lipases enzyme
that hydrolyzed insoluble oil droplete and
converts to the soluble was determine by
clade Bernad, 1856 in pancreatic juice [7].
Only a few lipase-producing bacteria were
characterized, but research was intensified,
became enzymatically active in organic
solvents [8]. The long chain triacylglycerol
are the normal substrate for lipases [9].
Lipases and esterase are very useful for
biocatalyst. They are hydrolyses on

carboxyl ester bonds. 3-D structure of

lipases show a hydrolyse’s where the
catalytic action of serine [10]. Lipases are
useful for all commercial extracellular
isolated from different bacterial species
including pseudomonas and Bacillus.

Among the  pseudomonas  species,

pseudomonas  aeruginosa, pseudomonas
fluorescence and pseudomonas cepacia are
the lipases of major producer [9]. The
important of lipases enzymes, the study
was aimed to the bacterial lipases isolates
to the higher activites such as natural and
alkaline pH. The microbial lipases are
detergent industry growth of industry to
innovative key factors of lipases with
chlorine bleach [11]. Bacterial lipases are
lipoprotein however few extracellular
bacterial lipases are glycoprotein [12].
HISTORY OF LIPASE

Lipases enzyme that hydrolyzed insoluble
oil droplets and converts to the soluble was
determine by clade Bernad, 1856 in
pancreatic juice.Lipases wasindustrialized
from the fungus thermomycesl
anugiwnosos and in aspergillus oryza in
1994 was first commercial recombinant
lipase [11]. The Bacillus pyocyaneus,
Bacillus  prodigiosus  and  Bacillus
flurorescens have been noticed lipase
enzyme as early as in 1901. The lipases
producing bacteria like pseudomonas
aeruginosa and pseudomonas flurorescens
[13]. Lipases have been degestive for

human consumption either in the crude
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mixture with other hydrolases obtained for
the animal pancreas. They are various types
of substrate and environmental factors such
as temperature, pressure, pH and high
conversion rates and highly natural
catalysts [14].

GENERAL CHARACTERISTICS OF
LIPASE

The 1* lipolytic enzyme was discovered by
clude Bernard in 1856, and after that it
recognized from microorganism, plants and
animals(fungi, bacteria and yeast). Lipases
archydrolyze insoluble substrates and
dissolved in water to more lipolytic
products. General characteristics of lipase
is a pervasive enzyme which is essential for
physiological importance and industrial
uses. Lipases are glycerol and free fatty
acids to breakdown of triglycerides. [15].
Lipases are catalytic part of the partical,
they are serine hydrolases containing.
where G= glycine, S= serine, XlIl=
histidine, X2= glutamine or aspartic acid.
The serine proteases also for characteristic
of structure. A significant role in designing
and structuring lipases for specified play
role of 3-dimensional structure[15].

Lipases are catalysing unique in fat
hydrolysis to glycerols and fatty acids,
which can been water-lipid border take
place, and in terms of non-water
environment of a reverse reaction after than
contact with and insoluble substrate in
water, a

change in the enzyme’s

conformation occurs.The interfacial activity
of phenomenon is an area of intensive
studies  performed by  biochemists,
crystallographers, chemists, biochemical
engineers and molecular biologists [16].
VARIOUS CATEGORIES OF LIPASE
Categories of lipases are in two different
based on the specificity and sources. The
all enzymes which need to be compared
have been the same or at least related
substrates [17]. The lipase enzyme have
been found for different species such as
plant, animal, insects and microorganism
[18]. Microbial lipases have expanded a lot
of consideration due to the higher
functional ability, sustainability at extreme
condition, stability in natural dissolvable,
chemo-selectivity, enantio-selectivity.
Lipases are widely used in oil processing
detergent formulation [19].

Lipases based on which can be grouped
into three major categories:
1)Substrate-specific

2) Regioselective

3) Enantioselective

1) Substrate-Specific Lipase: lipases have
been used in substrate-specific reaction,
They selectivity act on a mixture of crude
raw materials in a specific substrate, a
synthesis of demonstrated by lipase use in
biodiesel production. Generally, substrates

that can be act by substrate-specific lipase

include fatty acids and alcohol [20].
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2) Regioselective Lipase: The
regioselective lipases are importance to
pharmaceutical industries and chemical
especially in the production of isomeric
compounds that exhibit optimal function.
The region selective lipases was finding of
include acylation of ferulic acid with
Quercetin using Rhizopus [21].
DIFFERENT BIOREACTORS USED
IN LIPASE PRODUCTION

Tray bioreactors (TB)

The made of a chamber up to tray
bioreactors Where controlled air (Cabin
temperature, cabin air and cabin humidity)
was distributed in different trays. The solid
substrate layer, usually between 5 and 15
cm deep every trays. This trays are
generally open from the top and have holes
in the bottom which can be support to
exchange of gases. The solid substrate can
be carried out with the help of hand mixing
of the solid substrate, but it can been only
performin a day [22].

Packed-bed bioreactors (PBB)
Packed-bed bioreactor was frequently a
static bed on top holed plate from which air
is blasted. In other packed-bed bioreactor
design, air was blow through a hole
between of the bed. In last 25 years, PBB
have get more modelling and experimental
consideration. The most unique
characteristic of PBB is that it have been no
moving parts (Mechanical) hence it reduces

the cost of maintenance, operation and

construction. Axial dynamic temperature is
observed in PBB processes [23]. The water
and temperature are increases of the air will
carrying quantity. Although, 65% of the
cellular metabolism in heat produced is
remove by phenomenon evaporation, it can
be decreases the moisture content of solid
substrate as a result of limited to cellular
growth [24]. In PBB bed was not mixed
dueto moisture regulation improper. The
most advantageous of water to enhance
heat removal. The lipase production of low
at small scale and in various bioreactors
designs is noteworthy [15].

IMPACTS OF PHYSICAL ELEMENTS
Physical  elements such as  pH,
Temperature, agitation and inoculum have
extraordinary impact on the lipase creation.
Effect of temperature on lipase
production: The Temperature is most
important role in the production of
microbial lipases. They play vital role in
the lipase production. The higher biomass
concentration of lipase is mostly observed
at 37C [25]. Microorganism such as
Bacillus cereus, Enterobacter agglomerans
and Pseudomonas sp. showed 30C as the
optimum temperature for growth and lipase
production [18].

Effect of pH on lipase production: The
bacterial lipases in Generally, have been
alkaline pH optimal or neutral pH. The

neutral pH and alkaline conditions the

lipase production in yeast cells and
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bacterial [25]. Alipase was good production
observed by the Rhodotorul aglutinis HL25
when the production medium pH was
maintained at nearly neutral pH. The
enzyme was normally used in stored at 4C.
Determined the optimal pH wasat 30C in
buffer solution and ranging from pH values
to 11 [26].

APPLICATION OF LIPASE

Lipases are

commonlyused in the

processing of fats and oil production, food

processing, detergents and degreasing

formulations, the synthesis of fine

chemicals and pharmaceuticals [11].

Recombinant DNA  technology  will
increase the production of lipase and
cellulose, such as most specific and
industrial enzymes. The use of Lipases as
biological catalysts in the production of
other products (such as ingredients) and
their application (in making fine chemical)

[13].

Table 1: Showing the various industrial applications of microbial lipases

Industry Action Application Reference
Detergents Hydrolysis of fats Removal of oil stains from fabrics [8]
Bakery foods Flavor improvement Shelf-life prolongation [11]
Beverages Improved aroma Beverages [11]
Fats and oils Transesterification, Hydrolysis Cocoa butter, fatty acids, Glycerol [15]
Dairy foods Hydrolysis of milk fat, cheese Development of flavoring agents in [15]

Ripening milk, cheese, butter
Leather Hydrolysis Leather products [27]
pharmaceuticals Transesterification, hydrolysis Speciality lipids, digestive aids [27]
CONCLUSION Lipases are used in variety of industries,

Lipases are serine hydrolyses that catalyze
the synthesis as well as the hydrolysis of
long- chain triacylglycerol’s. Lipases are
enzymes that have the capacity to
hydrolyze of fats into fatty acids and
glycerols. Lipases are enzymes that aid in
the digestion, transport and processing of
dietary lipid (fats and oils). The long chain
triacylglycerol are the normal substrate for
lipases. Bacterial lipases are glycoproteins
in general, but certain extracellular
bacterial lipases are lipoprotein. The lipases
are used as biocatalysts with modification
of their physiochemical factors such as

stability, specificity, pH and temperature.

including food, pharmaceutical fine

chemical, oil chemical, biodiesel and
industrial detergent. Tray Bioreactors are
made up of a chamber and a tray. In this
case, the controller air (Cabin air, cabin
temperature and cabin humidity) s
distributed in various trays. They have a
wide range of applications in the industries
of fat and oil processing, food industry,
detergents, pulp and paper industry, tea
processing, cosmetics and biosensors.
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