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Abstract
Enzymes act as a biocatalyst that particularly catalyzed the reactions in the living organism by them to carry out the
reaction. Enzymes have application in food, detergent, pharmaceutical and paper industries. Nowadays, the enzymatic
hydrolysis and enzyme-based processes are preferred to the chemical ones due to the environmentally friendly nature,
efficient process control, high yield, low refining costs and process safety. There are many enzymes that are used in
different industries for the production of chemicals, drugs as well as other pharmaceutical products. Synthesis of
enzymes can be carried out in different ways such as organic as well as inorganic synthesis but it depends upon on the
nature of chemicals and reagents used for their synthesis both in laboratory and industrial level. Xylan is the major
compounds found in the inner part of hemicullulose to make the cell of plants thicker as compares to the other cells.
Ligninase as one of the important industrial based enzyme used to control the pollution in the environment. This enzyme
has biotechnological applications in the fields of agricultural sciences for the production of agricultural products. Lipase
is one enzyme that is used in fat metabolism for catalysis the fat molecules. It has also other activities other than
digestion such as transportation of lipids in the form of triglycerides.
Keywords: Microbial Enzymes, Pharmaceutical applications, agriculture, industrial role.
Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited.

INTRODUCTION
There are many enzymes that are used in
different industries for the production of chemicals,
drugs as well as other pharmaceutical products.
Synthesis of enzymes can be carried out in different
ways such as organic as well as inorganic synthesis but
it depends upon on the nature of chemicals and reagents
used for their synthesis both in laboratory and industrial
level [1, 2]. Organic synthesis of enzymes gains more
attention as compared to the other processes because of
low costs and high quality products can be archived
through organic synthesis. The other advantages of
using the organic synthesis is the production of products
that are further used for synthesis of other compounds.
These compounds finally act as main source for
industrial and commercial scale to increase the
economy of enzymes [3-5].

Different variety of enzymes have been used in
industries because as hydrolytic enzymes. These
enzymes mainly act on the different substances and
convert them into smaller or lesser molecules. One of
the best hydrolytic enzymes is the protease that is
involves in the breakdown of proteins and its related
compounds [6]. These are most commonly used
hydrolytic enzymes used in the dairy as well as
detergent industries for through high action to degrade
them. Different carbohydrates like enzymes are to
breakdown the cellulose that can be breakdown by the
action of cellulases that can be utilized by the animals.
Hence, used for the animal breakdown of carbohydras
[7].
Enzymes
have
extensive
biochemical
applications in food, pharmaceutical and petrochemical
industries. Their use as a biocatalysts significantly
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increased the formation of products by formation of the
useful compounds. Different enzymes have different
properties depends upon the nature, and catalytic

properties. Enzymes can be classified into different
classes according to the functions catalyzed by them [8,
9].

Fig-1: Shows the biological role of microbial enzymes ion different fields
Biological Role of Xylanase
Different products can be obtained from
different plants due to formation of productions and
useful compounds. One of the useful compounds in the
plant is the hemicullulose. Xylan is the major
compounds found in the inner part of hemicullulose to
make the cell of plants thicker as compares to the other
cells. One of the importance enzyme is the xylosidase
that catalyze the breakdown of xylan in hemicullulose.
It has two forms that is alpha as well as bet form that is
most active for its breakdown. It is used used for the
production of the juices as well as in agricultural
applications. It also sued in pharmaceutical industries
because of its nature acting on the medicinal plants.
Hence, it can be utilized as a biological biocatalyst for
different industries purposes [10-12].

Biological Role of Ligninase
Ligninase as one of the important industrial
based enzyme used to control the pollution in the
environment. It is also used for the process of
bioremediation by acting as the main agent for waste
products to degrade them into smaller substances. These
waste products then recycled into other useful
compounds for formation of new substances employed
in the industries. It also control the xeneobiotics that are
toxic to the body. Xenbiotics are the most dangerous
and harmful compounds produced. These compounds
should be remove from the body in order to minimize
the effects caused by the xeniobiotcs and its related
compounds. It has also applications in the fields of
agriculture for breakdown the lignocellulose materials
obtained from plants [13-15].

Fig-2: Shows the mechanism of action of ligninases basis
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Biological Role of Fungal Amylase
Fungal amylase is extensively used enzyme at
industrial level obtained from different sources of plant
such as penicillin species. This enzyme has
biotechnological applications in the fields of
agricultural sciences for the production of agricultural
products. Some species of fungi also produce fungal
amylase to activate the cellular processes that could be
utilized for the synthesis of industrial compounds. It
also acts at cellular and molecular level for the
expression of variety of proteins in penicillin species.
Defect in specific part of this enzyme lead to abnormal
production of proteins that untruly leads to cellular
toxicity [16-18].

Biological Role of Lipase
Many enzymes are used for the breakdown of
fats into smaller molecules by the action of some
important agents that balanced the reaction in right
direction. Lipase is one of the such as enzyme that is
used in fat metabolism for catalysis the fat molecules. It
has also other activities other than digestion such as
transportation of lipids in the form of triglycerides.
Lipase acts in the body of animals to regulate the extra
fat deposition. It also used as a main source in different
industries especially medical field [19-21].

Fig-3: Shows the biological role of lipase at cellular and molecular level
Applications in Pharmaceutical and analytical
industry
Enzymes have different applications in the
fields of medical and health sciences such as ELISA
and proteins testing. These tests can be performed in the
presence of specific enzymes that catalyzed the
reactions. ELISA is the test used to perform the
antibodies and their concentration check to find the
specific proteins in the tissue or fluids. It also helpful to
diagnose the cancer as well as the hepatitis while on the
other hand, proteins purification have been made
immense responding to specific antigens. Purified that
purified can be used for assisting the status of diseases
in particular way [22-24].
Enzyme applications in medicine are as
extensive as in industry and are growing rapidly. At
present, most prominent medical uses of microbial

enzymes are removal of dead skin, and burns by
proteolytic enzymes, and clot busting by fibrinolytic
enzymes. Nattokinase (EC 3.4.21.62), a potent
fibrinolytic enzyme, is a promising agent for thrombosis
therapy [25].
Use in Food Industry
There is an extensive use of amylase in
processed food industry such as baking, brewing,
production of cakes, preparation of digestive aids, fruit
juices, and starch syrups. The α-amylases have been
used in the baking industry widely [26]. These enzymes
are generally added to the dough of bread in order to
degrade the starch into smaller dextrins, which are
further fermented by the yeast. The α-amylase enhances
the fermentation rate and the reduction of the viscosity
of dough, which results in improvements in the volume
and texture of the product [27].
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Fig-4: Shows the different applications of microbial enzymes in food industry
Bacteria employ several classes of PGNhydrolyzing enzymes that participate in assembly and
disassembly of the bacterial cell wall during the
processes of bacterial growth and division. PGNhydrolyzing enzymes that bind to and degrade intact
bacterial cells or PGN of the producing organism are
classified as autolysins. Several pathogenic bacterial
species have hydrolases or autolysins that are required
for bacterial pathogenicity in eukaryotic hosts [28].
Bacterial cell walls are synthesized in part
through a complex reaction cycle which occurs in the
membrane of the cell. The intracellular precursors of
the peptidoglycan (UDP-acetylmuramylpentapeptide,
UDP-acetylglucosamine and other substances) are
utilized in this process to form a repeating disaccharidepeptide unit of the cell wall (which is to some extent
genus specific). This unit is then added to a growing
peptidoglycan chain at the outside of the cell
membrane. A lipid in the cell membrane, identified as a
C55isoprenyl phosphate, functions as the membrane
carrier for the hydrophilic activated disaccharidepeptide unit, transferring it to the site of its utilization at
the outside of the membrane [29].
Enzymes have application in food, detergent,
pharmaceutical and paper industries. Nowadays, the
enzymatic hydrolysis and enzyme-based processes are
preferred to the chemical ones due to the
environmentally friendly nature, efficient process
control, high yield, low refining costs and process
safety. In comparison with plant and animal enzymes,
microbial enzymes can be produced very effectively by
different fermentation techniques like solid-state and
submerged fermentations. It is also easy to produce
microbial enzymes on a large scale. The microbial
enzymes can be easily modified through various
molecular
and
biochemical
approaches.
Hyperproduction of microbial enzymes with high
specific activity can be achieved by overexpression of
their genes. Many of the enzymes of microbial origin
are still unexplored and there are many opportunities for

finding wider industrial application of microbial
enzymes, especially in food sector [28, 29].
Many of the enzymes which catalyze the
formation of this repeating disaccharide-peptide unit of
the peptidoglycan are membrane bound proteins. Thus,
the study of these proteins may yield a great deal of
information in general about the nature of enzymes
which are localized in the cell membrane. The purpose
of this presentation is to describe several such
membrane proteins which have been obtained from
different microorganisms [30].

CONCLUSION
Enzymes act as a biocatalyst that particularly
catalyzed the reactions in the living organism by them
to carry out the reaction. If there any defect in enzymes,
then reactions leads to increase the speed at the
optimum level. It also leads the denaturation of specific
proteins that are important for the cells. Therefore,
enzymes are the most important for catalyzing the
reaction in the body. Defect as well as insufficient
concentrations of enzymes leads to fail the particular
reaction. It results the defective synthesis of proteins
that causing the cells to death. Enzymes are used in the
field so of medicine, industries also for industries to
catalyze the specific reaction.
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