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Introduction 

nzymes are large macromolecules composed 

of polymers of amino acids connected by 

amide bonds, ranging from kilodalton (insulin) 

to megadalton (ribosome) in molecular mass. 

Catalytic site of these macromolecules is often buried 

deep within hydrophobic pockets, which determines 

the specificity for their substrate. This specificity of 

enzyme to catalyze reactions between one types of 

chemical compound over the other provides the 

basis of its classification and name. With the great 

advancement achieved in the area of microbiology 

after 1940, a large number of enzymes were isolated 

and characterized, and therefore, it was necessary to 

regulate the enzyme nomenclature. Enzymes are 

used in industrial processes, such as baking, brewing, 

detergents, fermented products, pharmaceuticals, 

textiles, leather processing. Here are a range of 

processes showing how enzymes are used. 

 

Pharmaceutical and analytical industry 
Enzymes have many significant and vital roles in the 

pharmaceutical and diagnostic industries. These are  
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ABSTRACT 
Biocatalytic 

potential of 

microorganisms 

have been 

employed for 

centuries to 

produce bread, 

wine, vinegar 

and other 

common 

products 

without 

understanding 

the biochemical 

basis of their 

ingredients. 

Microbial 

enzymes have 

gained interest 

for their 

widespread uses 

in industries and 

medicine owing 

to their stability, 

catalytic activity, 
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extensively used as therapeutic drugs in health issues associated with 

enzymatic deficiency and digestive disorders, and in diagnostic procedures 

such as ELISA and diabetes testing kits (Mane and Tale 2015). 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, a potent fibrinolytic enzyme, is a 

promising agent for thrombosis therapy (Cho et al. 2010). Acid protease, 

dextranase and rhodanase may be used to treat alimentary dyspepsia, tooth 

decay and cyanide poisoning, respectively (Okafor 2017). Lipases are the 

most frequently used enzymes in the organic synthesis and are used in the 

synthesis of optically active alcohols, acids, esters, and lactones. Microbial 

lipases and polyphenol oxidases are involved in the synthesis of (2R,3S)-3-

(4-methoxyphenyl) methyl glycidate   (an intermediate for diltiazem) and 3, 

4-dihydroxylphenyl alanine (DOPA, for treatment of Parkinson’s disease), 

respectively (Faber 2017). Tyrosinase, an important oxidase enzyme, is 

involved in melanogenesis and in the production of L-Dihydroxy 

phenylalanine (L-DOPA). L-DOPA is used as a precursor for the production 

and ease of production and optimization than plant and animal enzymes. 

The use of enzymes in various industries (e.g., food, agriculture, chemicals, 

and pharmaceuticals) is increasing rapidly due to reduced processing time, 

low energy input, cost effectiveness, nontoxic and eco-friendly 

characteristics. Microbial enzymes are capable of degrading toxic chemical 

compounds of industrial and domestic wastes (phenolic compounds, 

nitriles, amines etc.) either via degradation or conversion. Here in this 

review, we highlight and discuss current technical and scientific 

involvement of microorganisms in enzyme production and their present 

status in worldwide enzyme market. 
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of dopamine which is a potent drug for the treatment of Parkinson’s disease 

and to control the myocardium neurogenic injury (Zaidi et al. 2014). 

Chitosanase catalyze hydrolysis of chitosan to biologically active chitosan 

oligosaccharides (COS), which is used as antimicrobial, antioxidant, 

lowering of blood cholesterol and high blood pressure, controlling arthritis, 

protective effects against infections and improving antitumor properties 

(Thadathil and Velappan 2014). The extensive utilization of enzymes for 

scientific and analytical purposes is used to estimate the concentration of 

substrates and to determine the catalytic activity of enzymes present in 

biological samples. Advances in the enzyme technology have replaced or 

minimized the use to harmful radioactive elements in different 

immunoassays, which are used for the determination of a variety of proteins 

and hormones (Palmer 2011). Furthermore, enzymes are used in clinical 

diagnostic for the quantitative determination of diabetes and other health 

disorders, for example, glucose oxidase for glucose; urease and glutamate 

dehydrogenase for urea; lipase, carboxyl esterase, and glycerol kinase for 

triglycerides; urate oxidase for uric acid; creatinase and sarcosine oxidases 

for creatinine (Le Roes-Hill and Prins 2016). Cholesterol oxidase has also 

been reported for useful biotechnological applications in the detection and 

conversion of cholesterol. Putrescine oxidase is used to detect biogenic 

amines, such as putrescine, a marker for food spoilage (Le Roes-Hill and 

Prins 2016). Enzymes are indispensable in nucleic acid manipulation for 

research and development in the field of genetic engineering, such as 

restriction endonucleases are used for site specific cleavage of DNA for 

molecular cloning (Newman et al. 2015) and DNA polymerases for the DNA 

amplification by polymerase chain reaction (PCR). 

 
Food industry 
The application of enzymes in food industry is segmented into different 
sectors, such as baking, dairy, juice production and brewing. Worldwide, 
microbial enzymes are efficiently utilized in bakery—the principal 
application market in food industry—to improve dough stability, crumb 
softness and structure, and shelf life of products. Increased uses of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR143
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR135
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR106
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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. 
 
Baking industry  
Bread making is one of the most common food processing techniques 
globally. The use of enzymes in bread manufacturing shows their value in 
quality control and efficiency of production. Amylase, alone or in 
combination with other enzymes, is added to the bread flour for retaining 
the moisture more efficiently to increase softness, freshness and shelf life. 
Additionally, lipase and xylanase are used for dough stability and 
conditioning while glucose oxidase and lipoxygenase added to improve 
dough strengthening and whiteness. Transglutaminase is used in baking 
industry to enhance the quality of flour, the amount and texture of bread 
and the texture of cooked pasta (Misiewicz 2014). Lipases are also used to 
improve the flavor content of bakery products by liberating short-chain 
fatty acids through esterification and to prolong the shelf life of the bakery 
products (Adrio and Demain 2014). 
 
Dairy industry  
Dairy enzymes, an important segment of food enzyme industry, are used for 
the development and enhancing organoleptic characteristics (aroma, flavor 
and color) and higher yield of milk products. The use of enzymes (proteases, 
lipases, esterases, lactase, aminopeptidase, lysozyme, lactoperoxidase, 
transglutaminase, catalase, etc.) in dairy market is well recognized and 
varies from coagulant to bio-protective enzyme to enhance the shelf life and 
safety of dairy products. Dairy enzymes are used for the production of 
cheese, yogurt and other milk products (Qureshi et al. 2015). Rennet, a 
combination of chymosin and pepsin, is used for coagulation of milk into 
solid curds for cheese production and liquid whey. Currently, approximately 
33 % of global demand of cheese produced using microbial rennet. Other 
proteases find applications for accelerated cheese processing and in 
reduction of allergenic properties of milk products (Qureshi et al. 2015). 
Currently, lipases are involved in flavor improvement, faster cheese 
preparation, production of customized milk products, and lipolysis of milk 
fat. Transglutaminase catalyzes polymerization of milk proteins and 
improves the functional properties of dairy products (Kieliszek and 
Misiewicz 2014). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR75
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR75
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Beverages industry  
The enzyme applications are an integrating ingredient of the current fruit 
and vegetable juice industry. Enzymes are used in fruit and vegetable juice 
industry as processing aids to increase the efficiency of operation, for 
instance, peeling, juicing, clarification, extraction and improve the product 
quality (Law 2012). Application of cellulases, amylases, and pectinases 
during fruit juice processing for maceration, liquefaction, and clarification, 
improve yield and cost effectiveness (Garg et al. 2016). The quality and 
stability of juices manufactured are enhanced by the addition of enzymes. 
Enzymes digest pectin, starch, proteins and cellulose of fruits and 
vegetables and facilitate improved yields, shortening of processing time and 
enhancing sensory characteristics (Mojsov 2012). Amylases are used for 
clarification of juices to maximize the production of clear or cloudy juice 
(Sivaramakrishnan et al. 2016). Cellulases and pectinases are used to 
improve extraction, yield, cloud stability and texture in juices (Garg et 
al. 2016). Naringinase and limoninase, debittering enzymes, hydrolyze bitter 
components and improves the quality attributes of citrus juices (Li et 
al. 2012). Pectin, a structural heteropolysaccharide, present in nearly all 
fruits is required to be maintained to regulate cloudiness of juices by 
polygalacturonase, pectin esterases, pectin lyase and various arabanases 
(Yadav et al. 2011). Microbial amylases may be utilized in the distilled 
alcoholic beverages to hydrolyze starch to sugars prior to fermentation and 
to minimize or remove turbidities due to starch. The application of enzymes 
to hydrolyze unmalted barley and other starchy adjuncts facilitate in cost 
reduction of beer brewing. In brewing, development of chill-hazes in beer 
may be control by the addition of proteases (Okafor 2017). 
 
Paper and Pulp industry 
With increasing awareness of sustainability issues, uses of microbial 
enzymes in paper and pulp industry have grown steadily to reduce adverse 
effect on ecosystem. The utilization of enzymes reduce processing time, 
energy consumption and amount of chemicals in processing. Enzymes are 
also used to enhance deinking, and bleach in paper and pulp industry and 
waste treatment by increasing biological oxygen demand (BOD) and 
chemical oxygen demand (COD) (Srivastava and Singh 2015). Xylanases and 
ligninases are used in paper and pulp industries to augment the value of the 
pulp by removing lignin and hemicelluloses (Maijala et al. 2018). In these 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR85
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR131
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR89
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR142
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industries, amylases uses include starch coating, deinking, improving paper 
cleanliness and drainage improvement (Kuhad et al. 2011). Lipases are 
employed for deinking and enhancing pitch control while cellulases are used 
for deinking, improving softness and drainage improvement. Cellulase has 
also been used for the development of the bioprocess for recycling of used 
printed papers (Patrick 2014). The application of laccase is an alternative to 
usage and requirement of large amount of chlorine in chemical pulping 
process; subsequently, reduce the waste quantity that causes ozone 
depletion and acidification. Moreover, mannases are used for degrading 
glucomannan to improve brightness in paper industry (Clarke et al. 2010). 
 
Waste treatment 
The use of enzyme for waste management is extensive and a number of 
enzymes are involved in the degradation of toxic pollutants. The industrial 
effluents as well as domestic waste contain many chemical commodities, 
which are hazardous or toxic to the living being and ecosystem. Microbial 
enzyme(s), alone or in combinations, are used for the treatment of 
industrial effluents containing phenols, aromatic amines, nitriles, etc., by 
degradation or bioconversion of toxic chemical compound(s) to innocuous 
products (Pandey et al. 2011). A number of enzymes employed for waste 
treatment are amidases, amylases, amyloglucosidases, cellulases, 
glucoamylases, lipases, nitrile hydratases, pectinases and proteases 
(Karigar and Rao 2011). The detoxification of toxic organic compounds 
through oxidative coupling is mediated with oxidoreductases (Karigar and 
Rao 2011). These enzymes, like laccase, manganese peroxidase, lignin 
peroxidase and tyrosinase catalyze the removal of chlorinated phenolic 
compounds from industrial effluents (Le Roes-Hill and Prins 2016). The 
microbial enzymes are also utilized to recycle the waste for reuse, e.g., to 
recover additional oil from oil seeds, to convert starch to sugar, to convert 
whey to various useful products (Kalia et al. 2011). Microbial oxygenases, 
such as monooxygenases and dioxygenases have a broad substrate range, 
and are active against a wide range of compounds, including the chlorinated 
aliphatics. These are used in the degradation of halogenated organic 
compounds containing pollutants, like herbicides, insecticides, fungicides, 
hydraulic and heat transfer fluids, plasticizers, and intermediates for 
chemical synthesis (Karigar and Rao 2011). 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR81
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR112
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR111
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR86
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4991975/#CR70


 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
137 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 10 

ISSN: 2373-1340 

CONCLUSION AND RECOMENDATIONS                                                                                                                                                         
The prospects of industrial uses of microbial enzymes have increased 
greatly in 21st century and continuously increasing as enzymes have 
significant potential for many industries to meet demand of rapidly growing 
population and cope exhaustion of natural resources. It had been showed 
here that the enzymes have enormous potential in various industrial sectors 
that may be pharmaceuticals, food, feed, beverages, detergents, leather 
processing and paper & pulp. Alternatively, these biomolecules may be used 
consistently to meet continuously rising demand of food supply. Enzymes 
of microbial origin have significant potential in waste management, and 
consequently in the development of green environment. The enzymes are 
effectively utilized in many industries for higher quality productions at 
accelerated rate of reaction with innocuous pollution and cost 
effectiveness. It is therefore recommended that stakeholders, 
educationists, researchers and policy makers should engage in thorough 
research on enzymes can be applied in more industries. 
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