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Abstract

Increased uses of microbial enzymes in cheese processing are largely responsible for the use of enzymes in dairy
industry, which is the next largest application industry followed by the beverages industry. Microbial enzymes such as
fructosyltransferase, laccases, amylases, lipase, and cholesterol oxidase, as well as their potential applications in various
industries. GUS in the form of B-glucuronidases acting as main gut enzyme have been sued in the pharmaceutical and
clinical trials for testing the drugs toxicity prior their use in the human body. Amylase is the most important microbial
enzyme that involved in the digestion of starch into small molecules of sugars. Amylase obtained from microorganisms
usually less expensive and catalyzed the breakdown of starch in effective ways while the amylase obtained form plants as
well as other animals required lots of chemicals and other microbial process for their separation, purification as well as
their characterization. Submerged fermentation is the cultivation of microorganisms in liquid nutrient broth. Industrial
enzymes can be produced using this process. In a batch process, all nutrients are provided at the beginning of the
cultivation, without adding any more in the subsequent bioprocess.
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The application of enzymes in food industry is
INTRODUCTION segmented into different sectors, such as baking, dairy,

juice production and brewing. Worldwide, microbial
enzymes are efficiently utilized in bakery as the
principal application market in food industry to improve
dough stability, crumb softness and structure, and shelf
life of products. Increased uses of microbial enzymes in
' . . cheese processing are largely responsible for the use of
in the different ways such as foods, detergents, in enzymes in dairy industry, which is the next largest

medicines for the preparation of synthetic drugs also for application industry followed by the beverages industry
energy reservoirs. Their utilization in industry carried in [6]

different ways but in appropriate manner. They are used
due to low cost as compared to their species of the
viruses. They are less producing toxins in laboratory
investigation due to environment friendly. Hence, their
use in the different productions of synesthetic materials
made to improve the economy at large scale [4, 5].

There are different microbes that have used
been sued in the industrial processes because they
contain enzymes that speed up the chemical reactions.
The presence of enzymes in right composition makes
them ideal candidate for the preparation of different
products utilized by human [1-3]. They have been sued

“Microbial Enzymes: Roles and applications in
industry” offers an essential update on the field of
microbial biotechnology, and presents the latest
information on a range of microbial enzymes such as
fructosyltransferase, laccases, amylases, lipase, and
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cholesterol oxidase, as well as their potential
applications in various industries. Production and
optimisation technologies for several industrially
relevant microbial enzymes are also addressed [7, 8].

Role of Beta-glucuronidases

GUS in the form of B-glucuronidases acting as
main gut enzyme have been sued in the pharmaceutical
and clinical trials for testing the drugs toxicity prior
their use in the human body. Sometimes, drug releases
toxic chemicals that damage the other parts of the body
such as liver [9]. GUS biochemically binds to that toxic
chemicals and assist in the toxicity caused by specific
drugs either used for the treatment of specific disease.
The gut of the human contains a variety of microbes for
assisting in process of digestion. Actually, gut acting as
main target of microbes to check the action of different
drugs and other products used in clinical trials [10, 11].

Microbial  enzymes  possess  different
characteristics in response to temperature, pH and
stability as compared to the other organisms. These
characteristics inculcated the thermophiles. Some
bacteria are thermosatble due to presence of special
enzymes present in them also showing different
functions in response to temperature relatively at high
temperature. This property of the thermo stabile
enzymes leads to breakdown of the large products at
high temperature but also enhance the speed of reaction
at large level due to active nature of enzymes that
showing stability at most high temperature. Sometime,
other species of the bacteria showing sensitivity to pH
and hence changes in pH receptively leads to usability
of enzymes but most of bacteria working under specific
conditions of temperate level and pH [12-14].
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Fig-1: Shows the role of microbial enzymes in
different industrial processes

Role of Amylase

Amylase is the most important microbial
enzyme that involved in the digestion of starch into
small molecules of sugars. These molecules further

available to the other cells for cellular processes and
other mechanism necessary at molecular level. This
enzymes is particularly present in the human and their
source is the saliva that biochemically helps to
breakdown and ultimately digestion of large molecules.
This enzymes helps in food digestion by acting on the
food particles for their breakdown. Amylase also
present in the pancreas for the digesting of starch to
disaccharides that ultimately converted to the simple
sugars for maintaining the body also provides energy to
cellular mechanism [15-17].

Amylase obtained from microorganisms
usually less expensive and catalyzed the breakdown of
starch in effective ways while the amylase obtained
from plants as well as other animals required lots of
chemicals and other microbial process for their
separation, purification as well as their characterization.
Most of the potential bacteria also producing amaylase
that increase the ceremony of the food indsiusyries also
pharmaceutical industries. This enzyme particlaury
replaced the chemical hydrolysis of expensive
chemicals that required lots of energy and high costs
[18-20].

Role of Keratinases

Keratinase is the specific proteomic based
specific protein that made up of specific type of amino
acids which involved to breakdown the insoluble
keratins due to inactive nature. This proteins has stable
structure and also catalyzed the breakdown of variety of
other proteins in different ways. Their important lies in
the field of medicals especially for the preparation of
different pharmaceuticals products and artificial
medical products. Hence, plays significant roles in the
medical industry [21, 22].

Keratinase is generally found in different parts
of body as a main source of structural sources due to
their stable structure. It is generally found the outer
parts of the body such as skin and different parts of
nails. It functions included the breakdown of the waste
product produced in by relaxing from the particular
source. It also acts a source of source of
supplementation of nitrogen for the plants by supply the
larger supplying of nitrogen due to presence of amino
acids that are responsible for thrower stable structure. It
is a fibre like proteins that structure has been
characterized for their isolation and role in different
ways. This proteins also acts as structural proteins
marinating the structure of wool also balance the amino
acids to keep them in right place and also positioning of
amino acids [23, 24].

Role of Microbial Proteases

Microbial protease gained great importance in
the biochemical industry to synthesize the variety of
compounds. Some species of the bacteria such as
Bacillus are actively involved in the production of
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mucosal protease for the degradation of larger
compounds. These species of the bacteria mostly active
to perform biological functions at normal temperature
and pH. Some changes in structure leads to instability
the of microbial protease. It ultimately disrupt the
statured of amino acids that making the statured and
marinating satiability of microbial peptides. There is
need to edit the genes in some species of the bacteria at
the molecular level [25-27].
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Fig-2: Shows the different applications of microbial
proteases
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Some proteases obtained from the microbes
that used to breakdown the large number of compounds
into smaller substances for their use to make new
material in industries. The enzymes that obtained form
the industries have great importance in industries. The
products that obtained form the microbial proteases are
pharmaceutical, food based and feed that animals take
in the form of raw material. Microbial proteases are
important for the gradual breakdown of stable
compounds that have been employed in molecular and
cellular processes [28-30].

Synthesis of Microbial enzymes
Submerged fermentation

Submerged fermentation is the cultivation of
microorganisms in liquid nutrient broth. Industrial
enzymes can be produced using this process. This
involves growing carefully selected microorganisms
(bacteria and fungi) in closed vessels containing a rich
broth of nutrients (the fermentation medium) and a high
concentration of oxygen. As the microorganisms break
down the nutrients, they release the desired enzymes
into solution [31].
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Fig-3: Shows principle of submerged fermenting for the production of enzymes

In continuous fermentation

Fresh medium is continuously added to the
fermentor, while used medium and cells are harvested
at the same time. Consumed nutrients are replaced and
toxic metabolites are removed from the culture. When
addition and removal are at the same rate, the culture
volume stays constant [32].

Batch fermentation

In a batch process, all nutrients are provided at
the beginning of the cultivation, without adding any
more in the subsequent bioprocess. During the entire

bioprocess, no additional nutrients are added just
control elements such as gases, acids and bases; it is a
closed system. The bioprocess then lasts until the
nutrients are consumed. This strategy is suitable for
rapid experiments such as strain characterization or the
optimization of nutrient medium. The disadvantage of
this convenient method is that the biomass and product
yields are limited. Since the carbon source and/or
oxygen transfer are usually the limiting factor, the
microorganisms are not in the exponential growth phase
for a long time [33, 34].
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Fig-4: Shows fermentation principles for the production of microbial enzymes

CONCLUSION

Different microbial enzymes have been used

for different processes in medical as well as industries.

Increased uses of microbial

enzymes in cheese

processing are largely responsible for the use of
enzymes in dairy industry, which is the next largest
application industry followed by the beverages industry.
Microbial enzymes possess different characteristics in
response to temperature, pH and stability as compared
to the other organisms.
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