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Abstract

The International Enzyme Commission has classified enzymes into six distinct classes based on the reactions they catalyse. Plants, animals,
and microorganisms can all be used to produce biologically active enzymes. Microbial enzymes have generally been favoured due to their
ease of isolation in large quantities, low-cost production in a short period of time, and stability under a variety of extreme conditions, and their
compounds are also more controllable and less harmful. Enzymes produced by microbes and secreted into the environment are extremely reliable
for industrial processes and applications. Furthermore, using microbes as the host cell simplifies the production and expression of recombinant
enzymes. Chemical production, bioconversion (biocatalyst), and bioremediation are all applications for these enzymes. In this regard, the potential

applications of various microbial enzymes have been demonstrated.
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Introduction

The International Enzyme Commission has classified enzymes into six
distinct classes based on the reactions they catalyse. Plants, animals, and
microorganisms can all be used to produce biologically active enzymes.
Microbial enzymes have generally been favoured due to their ease of isolation
in large quantities, low-cost production in a short period of time, and stability
under a variety of extreme conditions, and their cocompounds are also
more controllable and less harmful. Enzymes produced by microbes and
secreted into the environment are extremely reliable for industrial processes
and applications. Furthermore, using microbes as the host cell simplifies the
production and expression of recombinant enzymes. Chemical production,
bioconversion (biocatalyst), and bioremediation are all applications for
these enzymes. In this regard, the potential applications of various microbial
enzymes have been demonstrated [1].

Amylases are broadly classified into, and subtypes, the first two of which
have received the most attention. Amylase is a more rapidly acting enzyme
than amylase. Amylases are glycoside hydrolases because they act on
glycosidic bonds. Anselme Payen isolated the first amylase in 1833. Amylases
are found throughout living systems and have specific substrates. Amylase
substrates are widely available from low-cost plant sources, making the
enzyme's potential applications more cost-effective. Amylases are classified as
endoamylases or exoamylases. Endoamylases catalyse hydrolysis at random
within the starch molecule. This action results in the formation of various chain
length linear and branched oligosaccharides [2].

Before screening for the production of enzymes of interest, potential and
efficient bacterial or fungal strains must be isolated. Microbes, as previously
stated, are ubiquitous and can be obtained from any source. The most
efficient strains, on the other hand, are usually obtained from substrate-rich
environments, from which the microbes can be adapted to use a specific
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substrate. The most common method of strain isolation is serial dilution, which
reduces the number of colonies and makes selection easier. Another method is
substrate selection, in which efficient strains are isolated based on their affinity
for a specific substrate. Several bacteria and fungi have been isolated and
studied for amylase production using these methods.

Microbial amylases derived from bacteria, fungi, and yeast has primarily
been used in the industrial and scientific sectors. The level of amylase
production varies between microbes, even within the same genus, species,
and strain. Furthermore, the level of amylase production varies depending on
the origin of the microbe, with strains isolated from starch- or amylose-rich
environments naturally producing more enzymes. PH, temperature, and carbon
and nitrogen sources all play important roles in the rate of amylase production,
especially in fermentation processes. Because microorganisms are genetically
engineered, strains can be improved to produce more amylase. Microbes can
also be tuned to produce efficient amylases that are thermostable and stable
under extreme conditions [3].

Literature Review

The primary goal of improving amylase production is to conduct basic
optimization studies. This can be accomplished experimentally or through
the use of design of experiments, with further confirmation provided by
the suggested experiments v. Several methods have been proposed, and
with software advancement, they are capable of making better predictions.
Performed an optimization study for higher amylase production by the fungus
A. vesicular using a Box-Menken design with three variables (incubation time,
pH, and starch as the substrate). The laboratory experiments agreed well with
the DOE predictions, with a correlation coefficient of 0.9798 confirming the
higher output. Using glutaraldehyde as a crosslinker on graphene sheets, the
researchers optimised the conditions for covalently immobilising amylase. The
Box-Behnken-designed response surface methodology was used in this study
[4,5].

Amylase accounts for approximately 25% of the global enzyme market.
Food, detergents, pharmaceuticals, and the paper and textile industries all
use it. Its food industry applications include the production of corn syrups,
maltose syrups, glucose syrups, and juices, as well as alcohol fermentation
and baking. It has been used as a food additive and in the production of
detergents. Amylases are also important in the production of beer and liquor
from sugars (based on starch). In this fermentation process, yeast consumes
sugars and produces alcohol. Under moisture and proper growth conditions,
fermentation is suitable for microbial amylase production. There have been two
types of fermentation processes used: submerged fermentation and solid-state
fermentation [6].
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Discussion

The ability to screen new and improved enzymes, their fermentation and
purification on a large scale, and enzyme formulations all influence the potential
industrial applications of enzymes. As previously stated, various methods
for enzyme production have been established. In the case of amylase, the
crude extract can function well in most cases, but purification of the enzyme
is required for specific industrial applications. lon-exchange chromatography,
hydrophobic interaction chromatography, gel filtration, immunoprecipitation,
polyethylene glycol/Sepharose gel separation, and aqueous two-phase and
gradient systems can all be used to accomplish this [7].

Conclusion

Among the various enzymes, amylase has the greatest potential for
use in various industrial and medicinal applications. The incorporation of
modern technologies such as white biotechnology, pinch technology, and
green technology will hasten large-scale industrial production. This will be
aided further by the use of established fermentation technologies and the
addition of appropriate microbial species. Amylase production or secretion
can be screened using a variety of common methods, including solid-based
or solution-based techniques. The solid-based method uses nutrient agar
plates with starch as the substrate, whereas the solution-based methods use
the dinitro salicylic acid (DNS) and Nelson-Somogyi (NS) techniques. The
appropriate strain (fungi or bacteria) is pinpoint-inoculated onto the starch-
containing agar at the centre of the Petri plate in the solid-agar method.
Following an appropriate incubation period, the plate is flooded with iodine
solution, revealing a dark bluish colour on the substrate region and a clear
region (due to hydrolysis) around the inoculum, indicating starch utilisation by
microbial amylase. High-throughput screening and processing with efficient
microbial species, as well as the ultimate coupling of genetic engineering of
amylase-producing strains, will all aid in increasing amylase production for
industrial and medicinal applications.
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