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Abstract 

All organisms contain proteolytic enzymes which is an oblique class of proteins. These 

enzymes act as biological catalysts and are able to execute discrete fundamental functions. 

Serine proteases have stain removal properties and dehairing activity without fibrous proteins 

hydrolyzation for animal hide. It has potential application in the production of better and 

improved quality leather in eco friendly way as well as have applications in detergent 

industry with the pH, temperature and surfactants stability and ability to remove blood stain. 

Proteases compatibility and stability for the surfactants, urea, organic solvents, laundary 

detergents and dehairing process in leather has great significance in industrial applications 

and its use is eco-friendly and cost effective. Extracellular proteases are commercially 

valuable and commercially available products are subtilisin Carlsberg, savinase and subtilisin 

BPN and have major use as detergent enzyme. Present review focuses on the recent 

applications of the serine proteinases. In recent times site-directed mutagenesis is done for the 

preparation of the new products for example Durazym, Purafect and Maxapem. In this 

review, we will discuss about the various applications of serine protease in industrial sector 

and in the detergent industry. 
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INTRODUCTION:-  

Proteases of industrial rate are chiefly obtained from microorganisms, and these are Bacillus 

sub class from the bacterial kingdom and Aspergillus from the fungal kingdom everything 

being equal they are experienced to be consistently recognized as solid (GRAS) (Joo et. al., 

2002). Current washing technology regimes lack for ebb washing latitude in initiation to the 

departure from the norm in the deodorant compositions with handle to the consider of 
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environment-compatible non-phosphate builders relish zeolites, and the bleaching agents 

(Kumar et. al., 1998). Proteases describe rich and divergent enzymes which can convert 

unflinching mechanism of reaction and enzyme vigilant strategy. And proteases have a 

biochemical advocacy in copious side of penitentiary and organism field, containing protein 

turnover, nutrition, wealth, survival of the fittest, by the number, infection, and death. 

According to Lodish et al., (2004) proteases has a portion of intracellular protein degradation 

processes for many such as for lysosomes and from scratch proteosome position, at the same 

time the inner surfaces of the inside rings control the proteolytic wary sites. Serine 

endoproteases catalyze hydrolytic cleavage gives esters and amides readily. And popular 

enzymes of the subgroup are chymotrypsins and subtilisins. Serine proteases show optimum 

pH from 7-12. Major microbial producer of serine protease and subtilisins is Bacillus species. 

Subtilisins belong to second generation of the detergent enzymes, which are further used for 

the production of the third generation enzymes. According to Carter et al., (1989) to control 

enzyme properties various studies were carried on the Bacillus subtilisins and around 450 

mutants developed by site directed mutagenesis. 

Bretzel et al., (1988a) reported that savinase TM is crystallized in many forms and the 

structure examination of alkalophilic subtilisin predicts features such as alkaline toughness, 

substrate specificity and calcium binding. The subtilisin is produced by Bacillus lentus and 

Bacillus jirmus. According to Aunstrup et al., (1972) these enzymes are thermostable and 

work at alkaline pH and hence are greater deodorant. Proteases of industrial price tag are 

above all obtained from microorganisms, and these are Bacillus place from thebacterial 

immortality and Aspergillusfrom the fungal kingdom for they are met with to be commonly 

recognized as solid (GRAS) (Joo et. al., 2002). 

Origin and Occurrence: 

All organisms contain proteolytic enzymes which is an oblique class of proteins. These 

enzymes act as biological catalysts and are able to execute discrete fundamental functions. 

Proteases which are plant derived play a very important role in the transfer of storage proteins 

during germination for the commencement of the cell death and senescence (Tomar et al, 

2008). 

For the purification of enzyme and for the achievement of the good yield, plant peels are 

considered future source of proteases because of the presence of the less interrupting 

corpuses and as it is easy method of purification (Tomar et al, 2008). Plant origin proteases 
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are largely used in food industries, because of its high stability in extreme conditions, 

specificity for substrate and are effective by a great range of pH and temperature. Plant latex 

originated thiol proteases for example papain, calotropins and bromelain are used in many 

dairy and food industries (Caffini et. al., 1998). Plant origin serine proteases are most active 

and stable enzymes, these are stable at high pH, high temperature, in the presence of 

surfactants and oxidizing agents. So, they are most economical for industrial use (Popovic et 

al, 2002). Ajila et al, 2007 reported that mango peel comprises of important segments such as 

proteases, peroxidase, xylanase, pectin lyase and amylase.  

During 1960, the market for industrial enzymes increased considerably, when alkaline 

proteases were first time available as detergents. For the production of alkaline serine 

proteases, commonly used microorganisms are Bacillus sp. As alkaline proteases have 

applications in the food and detergent processing.  And for the production of fungal proteases 

Aspergillus sp. is most commonly exploited as fungal proteases has applications in food 

industry. Third category, neutral proteases are used in brewing, cereal mashing and in the 

routine food processing.  

For the production of food proteases, which are used in the traditional food fermentations 

Bacillus species such as B. subtilis, B. licheniformis, A. niger and A. oryzae have GRAS 

(generall  status as per US FDA (Food and Drug Administration). Due to high growth rates of 

Bacillus and Aspergillus species, fermentation durations are shortened. Industrial microbial 

proteases are easy to work enzymes because these are easy to isolate as these are produced as 

extracellular enzymes into the culture medium. 

According to Uyar et al, 2004 various studies on the production of protease from the bacterial 

and fungal species by the use of solid state fermentation and fed-batch fermentation are 

available. Insufficient information on the production by the submerged fermentation as well 

as usefulness as a detergent is present in the literature. Alkaline proteases are especially 

important because these are highly stable and active in the presence of surfactants, oxidizing 

agents and at high pH. And also help to remove toxicity during wash. Many microorganisms 

such as bacteria, moulds and yeasts can produce proteases easily. (Fujinami, 2010; Saeki et. 

al., 2007; Maurer, 2004). Fungal species are capable of producing huge amounts of 

extracellular alkaline proteases for example Microsporumcanis (Mignon et. al., 1998), 

Alternariaalternata (Zaferanloo et.al., 2014), Conidioboluscoronatus (Phadatare et. al., 

1993), Arthrobotrysolgospora  (Tunlid et. al., 1994), Aspergillusfumigatus (Wang et. al.,  
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2005), Aspergillusclavatus (Hajji et al., 2007), Aspergillusnidulans (Charles, et al., 2008), 

Aspergillusparasiticus (Anitha, et al., 2013), and Trichodermaharzianum(Fan, et. al., 2014). 

APPLICATIONS OF SERINE PROTEINASE 

According to Adrio and Demain, (2014) microbial enzymes have number of industrial 

applicataions, so these enzymes are of great importance for the industrial bioprocess 

development. More than 500 various industrial products are produced from various microbial 

enzymes. And the demand for the industrially important enzymes is continuously increasing 

day by day for sustainable development and microorganisms are the most useful and biggest 

source of different enzymes. According to Nigam, (2013) different molecular techniques such 

as protein-engineering and metagenomics have been used for better quality and enzyme 

performance in many industrial applications. 

The use of enzymes in dairy industry is well known, for example rennin is used for the 

coagulation of milk and proteases are used for the ripening of the cheese in the cheese 

production and various other uses of proteases are for the improvement of the milk proteins 

for the decrease of the allergenic elements of the cow milk products (Tucker and Woods, 

1995).Based on Saha and Demirjian, (2000) point of view proteinases are used efficiently in 

the tenderization of the meat and fish products. Enzymes are further used for the separation of 

the haemoglobin from the blood proteins and to remove bone meat. And to produce a much 

lower viscosity liquid meat product proteases are used. 

1. Use as detergents 

 Enzymes have total 30% share in the detergent industry. Enzymes increases detergents 

capacity to clear tough stains and make it environment friendly. In the detergent industry 

main enzymes used are proteases, amylases and lipases. For an efficient detergent, enzyme 

should be able to resist change in pH, and should be able to work at alkaline pH and 

temperature. It should be able to withstand surfactants and should have capacity for long term 

storage. According to Bisgaard Frantzen et al., (1999) DNA technology is used to modify 

properties and to increase the stability of proteases. And the production of these enzymes is 

done by fermentation of Bacillus species. Based on the reports of Fujinami and Fugisawa, 

(2010) proteases isolated from Bacillus species exhibit high pH and temperature stability. 

High alkaline second generation detergent proteases are M-protease and Savinase. And 

subtilisin is a third generation detergent protease, which contain methionine near to serine at 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 7, July 2018

ISSN NO: 0972-1347

http://ijics.com/319



the active site, which is modified by site-directed mutagenesis for the production of oxidant-

resistant proteases. 

2. Use as animal feed 

Animal feed is most expensive in livestock and poultry farming it accounts almost 60-70% of 

all the investment. Enzymes catalyze reactions and convert nutrients into energy and smaller 

molecules. Proteases break proteins into amino acids which is monomeric unit of the protein. 

Polymeric units are difficult to digest, thus enzymes help to convert polymeric unit into 

monomeric unit which can be easily digestable. Choct, (2006) reported that enzymes 

increases nutrients digestibility. Use of additives is restricted in many countries, so its use 

differs from country to country. Hence foodstuff usage and digestion increases by integrating 

enzymes to the foodstuffs (Lehmann et al., 2000). 

3. Use as food enzymes  

 

3.1 In brewing and processing of cereals 

Microbial proteases have huge application in brewing industry for removing haze. In brewing 

and general cereal processing proteases are used in the mashing step to enhance the amount 

of filterate and alpha-amino nitrogen in wort. Industrial proteases are required to replace malt 

proteases, thus neutral proteases are produced from Bacillus and Aspergillus species. In 

finished beer because of the low solubility of the proteoglycans and as the storage conditions 

for beer is at low temperature so there will be formation of haze and proteases play secondary 

role in the removal of chilled haze in brewing. Thus papain is more effective for the removal 

of the haze (Ward, 1985).  

3.2 Cheese making 

Acidic aspartic proteases have capacity to coagulate milk proteins to form curd, thus act as 

milk clotting enzyme. At commercial scale three types of coagulating enzymes such as 

microbial rennet, animal rennet and genetically engineered rennet. Important feature of rennet 

as a protease is its substrate specificity to break only one single peptide bond. Most 

commercialized microbial cheese making enzyme is obtained from Rhizomucormiehei. The 

byproduct of the cheese making i.e. whey is full of proteins. And these proteins are hdrolysed 

into amino acids and peptides by microbial proteases and trypsin with optimum pH. 
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3.3 Baking 

During baking process, proteases are used for gluten modification, because protein in wheat 

has ability to expand during bread dough rise. By adding proteases to partially hydrolyzed 

gluten dough making process is fastened. Generally heat labile proteases are used in baking 

so that enzyme denature as temperature increases. Second proteases application is 

modification of flavor and development of the nutritional value in the biscuits, cookies and 

crackers production. 

4. Production of protein hydrolysates 

By the use of proteases many types of proteins such as gelatin, soy protein, casein and why 

proteins are modified. Protein hydrolysates are used as food additives. Proteases are used to 

prepare fish and meat hydrolysate and for the tenderization of meat. Bacillus alkaline serine 

proteases are specially used for the production of protein hydrolysates. Other species which 

are in use are B. licheniformis, A.oryzae and Rhizopusniveus. Proteases are also used in the 

recovery of proteins from bones during animal rendering and can be used in canned soups, 

sauces, cured meat and sausages. 

5. Proteases in Leather and Fabric Processing 

In leather processing four main processes such as soaking, dehairing, bating and tanning take 

palce in sequence. Addition of alkaline solution is done for the swelling of the hide during 

soaking process. And dehairing process includes use of high alkali in combination with hygen 

sulfide which is causing environment pollution and high costs to waste disposal and effluent 

treatment. Therefore, environment friendly treatment is required and protease can be the best 

fit. Hence application of protease in the leather industry, decreases high disposal cost, high 

handling related to chemical treatment. And also proteases can be used to process raw silk 

fibers in silk manufacture. 

6.  Applications in medical field 

There are various applications of protease enzymes in the medical field. In medical field, 

Scientists have successfully used proteases for various purposes. By using immobilized 

alkaline protease possessing many therapeutic properties which has been studied for 

production of soft gel-based medicinal formulas, composition of ointments, non-woven 

tissues and new bandage materials and these enzymes are obtained from bacillus species  
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(Davidenko T. 1999).For correction of certain lytic enzyme deficiency syndromes, 

organization of proteases from aspergillusoryzae has been used as a diagnostic aid(Rao, et. 

al., 1998). Alkaline-fibrinolytic protease has been reported to preferentially degrade fibrin 

suggesting its future application in thrombolytic therapy and anticancer drugs (Mukherjee 

and Rai, 2011).In the preparation of slow-release dosage forms, collagenases are 

progressively used for therapeutic applications with the help of alkaline protease activity. 

From Aspergillusniger LCF9, a new semi-alkaline protease was developed with high 

collagenolytic activity. There are no amino acid releasesby alkaline protease with hydrolysed 

various types of collagen and free low molecular weight peptides of potential therapeutic use 

(Barthomeuf, et. al.,1992.).Similarly, Elastoterase is prepared with high elastolytic activity 

from Bacillus subtilis 316M and used as for therapeutic application to treat burns and 

purulent wounds, carbuncles, furuncles, and deep abscesses(Kudrya and Simonenko, 

1994).Furthermore, It is recoginized that the Bacillus spp. are safe to humans (De Boer and  

Diderichsen, 1991) and as a thrombolytic agent, an alkaline protease has been used because 

they possess fibrinolytic activity (Kim, et. al.,  1996). 

7. Applications in silk degumming 

Sericin, a proteinaceous substance that covers the silk fiber must be removed from threads of 

raw silk by degumming with the help of alkaline serine protease. Traditionally, degumming is 

performed every time in an alkaline solution having soap. This is called as a harsh treatment 

because of the self attacking on fibre by this fibre also will be detroyed. However, the better 

method is performed to remove the sericin without attacking the fibre by using the selective 

alkaline proteolytic enzymes. There is no fiber damage by testing with high concentration of 

enzymes and the silk threads will remain stronger than with performing traditional method 

(Romsomsa et. al.,  2010) 

8.  Applications in waste management 

Researchers find a different way or an eco-friendly way for the treatment of waste 

management because it can be very hazardous for the environment and its surroundings by 

treating wastes with chemicals. From the poultry farms, Waste feathers make up approx. 5% 

of the body weight of poultry and are said to be a very high protein source for food and feed 

provided their rigid keratin structure which is completely destroyed. By using keratinolytic 

protease enzymes in food and feed industry for the treatment of waste, and it is reported that 
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keratinolytic protease must be used for degrading waste keratinous material from poultry 

refuse (Ichida, et. al., 2001) and as depilatory agent to remove hair from the drains (Takami, 

et. al., 1992). A formulation which containsproteolytic enzymes from B. subtilis, B. 

amyloliquefaciens and Streptomyces sp. and a disulfide reducing agent (thioglycolate), more 

helpful in degrading hair and pipes that are clogged with hair-containing deposits has been 

cleared by using it. These are available in market in current time. It was prepared and 

patented by Genex(Jacobson, et. al., 1985) 

9 Other Applications 

In processes for sterilization of nonprotein products from grotesque or tell a little white lie 

extracts including blood line of carbohydrate gums and mucopolysaccharides,proteases are 

applicable specially.Proteases manage be secondhand for solubilization of keratin materials 

are converted into surplus materials such as feathers to protein concentrates for evaluate as 

unseemly feeds with the help of proteases by solubilizing it.An alkaline protease has fruitful 

keratinolytic reactivity.which is obtained from streptomyces species. In the present condition 

of shovel proteases, papain and bromelain are skilled as staff of life tenderization enzymes, 

the B. subtilis aloof protease.Proteases are also applicable  in silver bus fare from according 

to the book gelatin-containing photographic movie theater including X-ray big screen, and in 

the liquefaction of techno logical and tribe organic waste. Proteases also take care as 

digestive aids, consumed by humans and animals. 

CONCLUSION 

Serine proteinase has potential application in the production of better and improved quality 

leather in eco friendly way as well as have applications in detergent industry with the pH, 

temperature and surfactants stability and ability to remove blood stain. Proteases 

compatibility and stability for the surfactants, urea, organic solvents, laundary detergents and 

dehairing process in leather has great significance in industrial applications and its use is eco-

friendly and cost effective. Extracellular proteases are commercially valuable and 

commercially available products are subtilisin Carlsberg, savinase and subtilisin BPN and 

have major use as detergent enzyme. According to Rao et al., (1998) many sides of alkaline 

proteases have initiated research in the all aspects of the proteolytic enzyme. Due to great 

commercial success, researchers have started working on the development of the novel 

enzymes which have greater pH and temperature stability by using different techniques of 
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protein engineering. Thus after reviewing all the potential applications of serine proteinase, 

we can say their applications in several industries are likely to increase in the near future. 
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