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ABSTRACT

Microbial protease is an enzyme used in various industries such as food, textile, waste, detergent, animal feed, leather,
dairy, brewing and others. It also used in baking industry for the production of baked foods, bread, crackers and
waffles. Microbial proteases are widely used because of its nature friendly indicator and they can handle extreme
conditions and control autoproteolytic activity. It was considered an alternative to chemicals. The enzymes were used
in food preparations by many food industries. Proteases plays important role in food industry. It was produced from
many sources such as soil, plant(vegetable) and microbial sources. From soil, bacillus subtilis (bacteria) are collected
and used for the production of proteases and optimized in food industry. Due to high demand for proteases, production
line is increased. How the microbial proteases are produced from bacillus subtilis (from soil sample) and its
application in the food industry were discussed in this review. Microbial proteases have become more important in the
food industry due to its specific properties, such as high production yield, substrate specificity, high activity, pH and
temperature optima. Proteases have wide range of temperature (20°C-80°C) which increases the fields application.
Proteases can be obtained from animal, plants, and microorganisms such as Bacteria, fungi, viruses. In industry,
various enzymes are produced using bacillus subtilis. Protease enzymes are the main enzymes produced from bacillus
subtilis. The main sources for the production of protease is found mainly in soil. The proteases are widely used in
food, detergents, pharmaceuticals, leather, agriculture industries.

Keywords: bacillus subtilis, protease sources, classification, types, application food, textile, leather, pharmaceutical
industries.

1. INTRODUCTION

Protease

Proteases are the enzymes which breakdown the proteins into smaller polypeptides or amino acids(proteolysis).
Proteases, as also known as peptidases or proteinases. Proteolytic enzymes break down proteins in the body or on the
skin. This helps with digestion. The term ‘protease’ was introduced by british botanist Sydney Howard Vines (1849-
1934) in "Proteolytic Enzymes in Plants," Annals of Botany, vol. 17, no. 65 (January, 1903), p.237.

Classification

e Endoproteases

o Exoproteases

On the basis of
catalytic center
Aspartic proteases

1.Endoproteases

On the basis of pH.

proteases
Aminopeptidases

1.Exoproteases

Carboxypeptidase
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Types of proteases

There are different types of proteases. They are alkaline, endo serine, alkaline and neutral and acidic, heat stable, two
acid, one alkaline, acid, cysteine and less extent aspartic proteinase. Protease are classified into six classes aspartic,
glutamic, serine, cysteine, metalloproteases, and threonine.

2. METHODOLOGY

Sources Of Protease

Sources

Proteases are produced from many natural sources such as bacteria, fungi, yeasts, protozoa.

In bacteria, protease was found in Aeromonas salmonicidia A-7301[1], Arthrobacter aureus [2], Bacillus alclophilus
PB 92 [3], Bacillus brevis HPD 31[4], Bacillus amyloliquefaciens [5]. Bacillus pumilus strain MK6-5 [6], Bacillus
subtilis Alkaline [7], Pseudomonas fluorescens P 26[8], Pyrococcus furiosus [9].

In fungi, protease was found in Aspergillus flavus var. columnaris [10], Mucor pusillus strain S7 407 [11],
Streptomyces rectus var. proteolyticus [12], Xanthomonas campestris pv [13].

In yeast, protease was found in Aureobasidium pullulans [14], Candida digboensis SRD yeast 1 [15], Candida
humicola [16], Saccharomycopsis lipolytica [17],

In protozoa, protease found in Rumen protozoa [18].

In plants, protease was found in Nepenthes-Nepenthesin 1 & Il Neprosin[19], Papaya-Papain[20], Pineapple-
Bromelain, Fig (Ficus carica)-Ficin[21], Kiwifruit,Banana-Actinidin, Zinger-Zingipain, Cardoon-Cardosin A, Rice-
Oryzasin, Barley-Phytepsin[22].

3. APPLICATIONS OF PROTEASES

Microbes are important sources including protease in the production of industrial product such as food,
pharmaceutical, detergents, leather, dairy, brewing, management of industrial and household waste, photographic, silk
degumming, proteases in peptide mapping and sequencing, baking process, meat tenderization, animal feeds and other
products in industries.

Baker industry

Microbial proteases are useful in baking industry. The proteases used on large scale in the production of breads, baked
foods, crackers and waffles due to it reduce mixing time, decrease dough consistency, regulate gluten strength in
bread, assure dough uniformity, control bread texture, and improve flavour. proteolytic enzyme treatment are used in
baking process. The bread production is usually obtained from Aspergillus oryzae.

Dairy industry

Mostly the proteases used in dairy industry for the manufacture of cheese. The important function of protease is to
hydrolyze the specific peptide bond to generate macro peptides and para k casein. There are some disadvantages (i. e)
the development of bitterness in cheese after storage and poor yield. In cheese ripening stage, the protease is important
and alkaline proteases produced off-flavors was tested [23].

Brewing industry

Bacterial protease called neutrase is used in alcohol production for high Yeast growth. Protease plays important role in
alcohol production due to break down of large proteins into smaller ones. It also used in the finishing stages of beer to
remove the chill haze. Streptomyces fradiae was used for clarification.

Meat industry

Protease is used for meat tenderization. After the animal is dissected, protease degrade the muscle fiber protein by
series of complex reactions, then it increases the tenderness of the meat.

Medical usage

Alkaline proteases are used for the preparation of elastoterase. Elastoterase was applied for the treatment of burns,
furuncles and deep abscesses. Bacillus spp was approved to be safe to human [24].

Leather industry

In leather industry, many hazardous chemicals are used such as sodium sulphide and the chemicals are responsible for
pollutions. Therefore, the use of protease is beneficial to the production and environment because protease is eco-

friendly and less harmful than chemicals [25]. Bacillus spp like bacillus altitudinad GVC11, Bacillus cereus MCM B-
326, Bacillus subtilis and Bacillus subtilis KT004404 are used for dehairing in the leather industry [26].
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Detergents industry

In this industry, the enzymes are widely used. Protease also One of the important enzymes in the detergents
production. Protease have advantages such as removal of proteins stains. Several bacillus spp such as B. subtilis, B.
brevis, B. cohnii are used in the detergent additive protease production [27]. There are some disadvantages also such
as allergic reactions, expensive production. It can also overcome by using prominent compatible enzymes [28].

Waste management
In leather and poultry industry, wastes are densely packed and stabilized by chemicals are not eco-friendly [29]. By

enzyme degradation, the wastes are easily solved. It also eco-friendly and Bacillus species is widely used in
degradation process [[30]].

4. CONCLUSION

Since the need of enzymes especially protease have been broadly used in industries such as food, textile, detergent,
pharmaceuticals, leather. The production of proteases must be increasing with the use of cheap raw material and by
incorporating genetic manipulation. Now with technology that provides clean production without the addition of
chemicals and we can achieve high yield of protease with low production cost. We can control the risk of eco-
pollution and provide better protease for various production of products like cheese, baking products, alcohol
production etc.
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