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Abstract: 

Lipases are produced by many microorganisms & higher eukaryotes’ most commercially useful lipases are of microbial origin. 

Lipase-producing bacteria isolated from kitchen wastage like waste oil, vegetables& fruits peel, and eggshell. Screening uses on 

agar plates is frequently done by using tributyrin as substrate &a clear zone around the colonies indicates the production of lipase. 

Use the submerged fermentation process for the production of the lipase. Identify bacteria by the morphological characterizat ion 

& biochemical characterization. Different parameters like the effect of pH, temperature, incubation period, carbon source & 

nitrogen source of lipase production. Application of lipase in the food industry, paper, pulp industry, etc. 
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I. Introduction: 

Claude Bernard discovered in 1848 that the pancreas produces a chemical capable of emulsifying and saponifying neutral fats 

("ferment emulsify et saponified"). Pancreatic lipase was later identified as the chemical in the enzyme. Animal lipases have been 

serving the market for a long time (Shamim et al., 2018). Lipases are enzymes found in a wide range of organisms, including 

plants, mammals, fungus, yeast, bacteria (Saadatullah, M. I., Jan, M., Waheedullah, M. N., & Rehman, Z. et al; 2018) and 

Actinomycetes (Khudair, S. H. et al; 2016). Lipase is a naturally occurring enzyme that catalyzes the hydrolysis of molecular ester 

bonds with triglycerol and long-chain fatty acids, resulting in monoglycerides, dioxins, and free fatty acids as the end product. 

(Yotchaisarn, M., Deeseenthum, S., Maneewan, K., & Luang et al; 2019). Lipases are the enzyme of choice for possible uses in 

the food, detergent, pharmaceutical, leather, textile, cosmetic, paper, industrial waste management industries, and chemical 

industries (Arpigny, J. L., & JAEGER, K. E. et al; 1999).  due to their versatility. (Aktar, L., Khan, F. I., Islam, T., Mitra, S., & 

Saha, M. L. et al; 2016). 

Lipases have a molecular weight of 19–60 kDa and are reported to be monomeric proteins. The physical properties of lipases are 

influenced by the position of the fatty acid in the glycerol backbone, its chain length, and its degree of unsaturation (Carpen, A., 

Bonomi, F., Iametti, S., & Marengo, M. et al; 2019) (Tong, X., Busk, P. K., & Lange, L. et al; 2016) Lipases are made up of a / β 

hydrolase fold, which is made up of a core of eight parallel β strands producing a super-helically twisted center β-sheet surrounded 

by a variable number of -helices (Szymczak et al; 2021). Lipases, also known as triacylglycerol acyl hydrolase, are hydrolases that 

operate on carboxylic ester linkages. They belong to the class of serine hydrolases and do not require any cofactor. Diglycerides 

and monoglycerides are formed when triglycerides are degraded. Natural lipases are used to break down fatty acids and glycerol.  

Hydrolysis of carboxylic esters linkages is possible. Esterases, in addition to lipases, are involved. Lipases catalyzed the hydrolysis 

of ester bonds at the border between an interface catalyzes of the substrate and an aqueous phase where the enzymes continue to 
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work on liquefied in a natural setting (Chandra et al., 2020). Bacterial lipases are generally glycoproteins, but some extracellular 

lipases are lipoproteins (Hasan, N. A., Nawahwi, M. Z., Yahya, N., & Othman, et al., 2018). Lipases are enzymes that work at the 

lipid-water interface (Khan, F. I., Lan, D., Durrani, R., Huan, W., Zhao, Z., & Wang, Y et al; 2017). Animals, plants, and 

microorganisms all create lipases. Because of their stability, selectivity, and broad substrate specificity, microbial lipases have 

gotten a lot of interest in the industry. The focus of this review is on lipases, which are generated and secreted by bacteria and so-

referred to as extracellular enzymes (Jaeger, K. E., Ransac, S., Dijkstra, B. W., Colson, C., van Heuvel, M., & Misset, O et al; 

1994). 

Many microorganisms have been identified as possible producers of Bacteria, yeast, and Actinomycetes (Sztajer, H., Maliszewska, 

I., & Wieczorek, J. et al; 1988).and fungi all have extracellular lipases. The cultivation of fungal preferably solid-state fermentation 

(SSF), when bacteria and yeast are cultivated by submerged fermentation (Treichel et al., 2010). Lipases are substrate-specific 

enzymes with chemo-, region-, and stereo-specificity, as well as the capacity to catalyze heterogeneous reactions in both water-

soluble and water-insoluble systems. Lipases are widely used because of their broad catalytic characteristics. Biocatalysts are 

employed in a variety of industries, including agrochemicals and pharmaceuticals, detergents, tanning, food, and surfactants (Javed 

et al., 2018). One of these enzymes is a thermostable lipase enzyme that has been employed in the production of agrochemicals, 

cosmetics, and flavors’, as well as the synthesis of biopolymers and biodiesel (Jaeger, K. E., & Eggert, T. et al; 2002). When 

compared to synthetic procedures that allow bioactive molecules to avoid isomerization, epimerization, racemization, and 

rearrangement reactions, these advantages are moderate (Yagmurov, E. R., Kozlov, G. V., & Pushkarev, M. A. et al; 2017). 

II. Classification of lipase: - 

Lipases are categorized according to their production place, temperature, and pH.                                                                                                                                                                                               

2.1 Production location: 

2.2.1 Extracellular lipase: Lipase that microbial culture cells secrete out of their cells is included in extracellular lipases. They 

are mostly extracellular. Submerged or solid-state fermentation can be used to make them. In terms of extracellularly the excreted 

form, also known as crude form, can be refined using a variety of procedures. However, from a financial standpoint, the purifying 

processes are prohibitively expensive. The well-liked Novozymes, Lipozyme TLIM, and Lipozyme RMIM are examples of 

extracellular lipases currently on the market and which were obtained from Candida Antarctica, Thermomyceslanuginosus, and 

Rhizomucormiehei, respectively (Shamim et al., 2018). 

2.1.2 Intracellular lipases: Due to the high cost of purification, entire cells are used to extract lipases in the synthesis of polyesters, 

biodiesel, and other products. The choice of solid support to immobilize the cells is the only need in the creation of intracellular 

lipases (Shamim et al., 2018). 

2.2 Temperature: 

Lipases are classed as psychrophilic, mesophilic, or thermophilic based on their temperature preferences (Shamim et al., 2018). 

2.2.1 Psychrophilic lipases: 

Lipases that have evolved to the cold are known as cold-adapted lipases. They can be found in microorganisms that live at low 

temperatures, such as 5°C or below. Microorganisms that fall into this category include Aeromonas hydrophila and Photo 

bacterium lipolytic, they can be used in a variety of biotechnology applications &industries (Shamim et al., 2018). 

2.2.2 Mesophilic lipases: 

Lipases that work best at 37 degrees Celsius are known as mesophilic lipases. Bacillus sp. has been linked to them. The majority 

of mesophilic lipases are stable and function at high temperatures (Shamim et al., 2018). 
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2.2.3 Thermophilic lipases: 

They perform best at higher temperatures. Pyro coccus furiosus and Thermotoga sp., Bacillus sp. have been reported to have them. 

Their use in industry is continuously expanding (Shamim et al., 2018). 

2.3 pH: 

Lipases can be acidophilic, neutral, or alkaliphilic depending on their pH. 

2.3.1 Acidophilic lipases are enzymes that work in an acidic environment. Lipases of this type have previously been found in 

Acinetobacter radio resistance and Aspergillus sp. (Shamim et al., 2018). 

2.3.2 Neutral lipases that act best at pH 7 are known as neutral lipases. Bacillus sp. has been identified as the source (Shamim et 

al., 2018). 

2.3.3 Alkaliphilic lipases that act at an alkaline pH are known as alkaliphilic lipases. Serratia rubidaea, Bacillus subtilis was used 

to isolate them. They are widely used in the detergent and leather industries (Shamim et al., 2018). 

lll. LIPASE-CATALYZED REACTIONS: - 

Mostly utilized in bioprocess industries to make a variety of important products such biodiesel fertilizers, cosmetics, and flavoured 

meals. Although there are certain applications in ring-opening polymerization reactions, lipase-catalysed reactions are mostly 

divided into two categories: hydrolysis and synthesis. Esterification, aminolysis, interesterification, alcoholysis, and acidolysis are 

some of the other synthesis reactions. The processes of interesterification, alcoholysis, and acidolysis, on the other hand, are all 

considered transesterification reactions. Triacylglycerol acyl hydrolases, often known as lipases, are members of the serine 

hydrolase family (Pascoal et al; 2018) (Akimoto, M., Nagashima, Y., & Sato, D.et al., (1999). A kinetic study on lipase-catalysed 

interesterification of soybean oil with oleic acid in a continuous packed-bed reactor. These enzymes have a variety of activities, 

including fat and oil hydrolysis at the oil-water interface, with the release of free fatty acids, Diglycerides, monoglycerides, and 

glycerol (GHERGHESCU, et al; 2021). 

IV. Source of lipase: 

Animals: They can be taken from the pancreatic gland of the animal (Shamim et al., 2018). 

Plant sources include papaya latex, oat seed, and castor seed (Shamim et al., 2018). 

Microorganisms:  include bacteria (both Gram-positive and Gram-negative bacteria), fungi, and viruses. Some yeasts have been 

found to generate lipase (Shamim et al., 2018). 

Lipases are found in all kingdoms of life, including prokaryotes to bacteria and archaea and eukaryotes including plant, animal, 

and fungi. Furthermore, bacteria and lipases created can be easily grown. Most of them are extracellular. Several Bacillus species 

have been identified. have been identified as the primary source of an enzyme that breaks down fat. Lipase producers have 

primarily been identified from soil or damaged food and This product contains vegetable oil. Production of lipase bacteria, fungus, 

and other microorganisms Actinomycetes have been found in a variety of places works (Patel et al., 2016). 

Bacterial lipases: Lipase was first discovered in 1901, with B. prodigious and B. fluorescent, which are now Serratia marcescens 

and P. fluorescens, being the best lipase-producing bacteria (Chandra et al., 2020). Bacillus lipases have fascinating features that 

make them viable candidates for biotechnological applications among the bacterial lipases being studied (Thakur, S et al; 2012). 

Bacterial lipases are divided into two types: intracellular and extracellular. Glycoproteins are intracellular proteins, while 

lipoproteins are extracellular proteins. Physical factors that have an impact on intracellular communication Temperature, pH, 

oxygen, nitrogen, carbon, lipids, inorganic salts, and other factors affect production.  substrate specificity is non-specific, and only 

a handful are thermostable. Streptomyces sp., Alcaligenes spp., Arthrobacter, Pseudomonas sp., Chromo bacterium, Burkholderia 

spp; (Bharathi, D., & Rajalakshmi, G. et al; 2019). and Achromobacter spp. is some of the most well-known lipase producers. 
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Staphylococcus spp. and Staphylococcus aureus are two of the most common. Commercially, Pseudomonas sp. is employed 

(Shamim et al., 2018). 

Fungal lipases: Because they influenced temperature and pH stability, substrate specificity, and other factors, fungal lipases have 

been investigated since the 1950s. These lipases have been studied for their activity in organic solvents and downstream processing 

(Chandra et al., 2020). They are preferred to bacterial lipases because they use batch fermentation and low-cost extraction methods.  

Notable Aspergillus sp., Candida sp., Humicola spp., Pichia sp., Rhizopus sp., Mucor sp., Saccharomyces spp; Geotricum spp; 

and Penicillium spp; are all fungal lipase producers. Rhizopus spp. is well-known for its conversion of triglycerides to 

monoglycerides and fat and oil inter-esterification reactions. The thermostable extracellular lipase of Mucor sp. is well-known. 

The creation of blue cheese flavor is attributed to Penicillium sp. (Shamim et al., 2018). 

Microorganisms producing lipases: Lipase production by many microorganisms like Bacteria (Bacillus, Staphylococcus, 

Lactobacillus, Streptococcus, Micrococcus, Propionibacterium, Burkholderia, Pseudomonas, Acinetobacter), Fungi (Rhizopus, 

Aspergillus, Penicillium, Mucus, Ashby, Rhizomucor), Yeast (Candida, Yarrowia, Rhodotorula, Pichia, Saccharomyces) and 

Actinomycetes (Streptomyces) (Sharma, Chishti, and Chand Banerjee et al., 2001). 

V. Lipases enzyme production: 

There are two types of fermentation 

1) Submerge fermentation 

2) Solid-state fermentation 

Submerged culture is the most common approach for producing microbial lipases, however, solid-state fermentation can also be 

used. In a few instances, immobilized cell culture has been used. Many investigations have been conducted to Through submerged 

culture, and determine the best culture and nutritional requirements for lipase production culture. The kind and concentration of 

carbon and nitrogen have an impact on lipase production. sources, pH of the culture, temperature of growth, and dissolved oxygen 

content. Lipid carbon sources appear to be required for getting high output of lipase (Sharma, Chisti, and Chand Banerjee et al., 

2001).  

           Liquid fermentation systems are also known as submerged fermentation systems. Submerged fermentation is a method of 

growing microbes in a liquid broth medium, where the nutrients are broken down into compounds. Furthermore, the recovery and 

purification of SMF-produced lipases is extremely straightforward. The SMF method is mostly used to produce lipase from 

bacterial strains. Due to their sticky nature, oil carbon sources such as vegetable oil, olive oil, and coconut oil are commonly 

influencing factors in SMF systems, even though various oils as a carbonsources have been used to produce lipase enzymes from 

microbial strains, particularly olive oil, palm oil, sunflower oil, and almond oil, have increased the yield produced (Bharathi, D., 

& Rajalakshmi, G. et al; 2019).  

VI. Purification:  

The downstream processing of the fermentation process is critical for obtaining a pure product. Purification of bacterial lipases is 

simple but costly because they are predominantly extracellular.  A detailed account was provided. Purification is achieved using a 

combination of physical and biological methods. Precipitation of ammonium sulphate, ultrafiltration, and precipitation are all 

physical methods. Cold organic solvents. Biochemical approaches combine chromatography and other techniques. achieving a 

high purity enzyme Ion chromatography is a common chromatographic method. Sephadex, DEAE, and other types of 

chromatography are used in ion exchange and column chromatography (Shamim et al., 2018). Due to the extracellular nature of 

most microbial lipases, the fermentation process is normally followed by the removal of cells from the culture broth, either by 

centrifugation or filtration. Ultrafiltration, ammonium sulphate precipitation, or organic solvent extraction are used to concentrate 

the cell-free culture broth. A precipitation step was utilized in about 80% of the purification schemes attempted, with 60% using 

ammonium sulphate and 35% using ethanol, acetone, or an acid, followed by a combination of chromatographic procedures like 

gel filtering and affinity chromatography. In most cases, the final step of gel filtering produces a homogeneous product. Novel 
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purification technologies such as I membrane separation processes, (ii) immunopurification, (iii) hydrophobic interaction 

chromatography using an epoxy-activated spacer arm as a ligand and polyethylene glycol immobilized on sepharose, (iv) polyvinyl 

alcohol polymers as column chromatography stationary phases, and (v) aqueous two-phase systems are commonly used after these 

pre-purification steps (Aravindan, R., Anbumathi, P., & Viruthagiri, T et al; 2007).  

 

VII. Application: 

7.1 Food industry: - 

Lipases have become a necessary component of today's food industry. It is advantageous for cheese flavoring and cheese 

production Fats and oils have a lot of potential for interesterification.  In the food industry, reactions must be carried out at low 

temperatures to avoid unwanted side reactions that might otherwise occur at higher temperatures, resulting in changes in food 

ingredients (Joseph, B., Ramteke, P. W., Thomas, G., & Srivastava, N et al; 2007). Fats and oils are modified based on their 

structure and composition. In the food industry, the composition is extremely important (Rajendran A, Palanisamy A, 

Thangavelu V et al; 2009). In addition, it increases the rate of cheese ripening and butter, fats, and cream lipolysis Addition 

Lipases are primarily released when they are added to such items. C12 and C14 fatty acids are short-chain fatty acids. Lipases are 

also widely used in the dairy industry to hydrolyze milk fat. To improve the flavor of cheeses, the speeding up of the ripening of 

cheese manufacturing of cheese-like items, as well as It is possible to achieve butterfat and cream lipolysis. Lipase enzymes assist 

in this process. Lipases are enzymes that break down fats. been used to make meat, such as fish flesh without having an excessive 

quantity of fat The fat is a problem. discarded during the fish processing by adding lipases to the meat, and this method is Bio 

lipolysis a term used to describe the breakdown of fats in the body (Patel et al., 2016). 

7.2 Pulp and paper industry: - 

The paper and pulp industry's main supply of raw materials is wood, and the existence of the hydrophobic components (mainly 

triglycerides and waxes), commonly known as pitch, are a type of fat that is made up of triglycerides and waxes. Wood is a major 

source of pollution in the environment. Paper and pulp manufacturing Lipases are enzymes that break down fats. a tool for 

removing pitch from pulp generated for manufacturing paper The enzymatic process Lipase was used as a pitch control tool. in a 

large-scale paper-making facility in the early stages of the process as a routine operation It was the first case in the world in the 

1990s. This enzyme has been successfully used in the actual paper-making process (Patel et al., 2016). 

The Japanese company Nippon Paper Industries has developed a pitch control technology that employs the Candida rugose fungus 

lipase. up to 90% of the wood triglycerides can be hydrolyzed (Sharma, Chisti, and Chand Banerjee et al., 2001). 

7.3 Lipases in cosmetics and perfumery: - 

 Lipases have the potential to be used in cosmetics and perfumery because they can break down fats. surfactant and 

aroma chemical activities (Metzger and Bornscheuer, production). Monoacylglycerols and diacylglycerols, 2006. 

Glycerol made by esterifying fatty acids. Glycerol’s employed as a surfactant in several products. Industry of cosmetics 

and perfumes (Patel et al., 2016). Unichem international (Spain) has begun manufacturing isopropyl myristate, 

isopropyl palmitate, and 2-Ethylhexyl palmitate, which will be used as an emulsifier. Skin and hair care products 

containing emollient in sun-tan lotions, bath oils, and other similar products are available (Choudhury, P., & Bunia, B. et 

al., 2015) (Belsito, M. D., Hill, R. A., Klaassen, C. D., Liebler, D. C., Marks Jr, J. G., & Ronald, C. et al; 2013). Retinoids 

(Vitamin A and derivatives) have huge market potential in pharmaceuticals and cosmetics, such as skin care. The 

manufacture of retinol derivatives is done with immobilized lipase (water-soluble) (Sharma, A. K., Sharma, V., & 

Saxena, J et al; 2016). Lipases are used in a variety of cosmetic compositions, including bleaching agents, cleansers, 

face washes, fragrances, and talcum powders (Kazlauskas, R. J., & Bornscheuer, U. T.et al; 1998).  
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7.4 Lipases in detergents: - 

In developed countries, enzymes are mostly utilized in the detergent composition. Different enzymes, such as protease, lipase, 

amylase, cellulose, and others, are utilized in detergent manufacturing because they may split oil, fat, starch, and protein. New 

detergents with various enzyme formulations have been continuously appearing for various applications, particularly in the United 

States, Europe, and Japan, utilizing various enzyme systems such as lipase, protease, amylase, and cellulose. The enzyme must be 

stable at higher pH and temperatures if it is to be employed in the detergent composition (Salihu, A., & Alam, M. Z. et al; 2012). 

Lipase is utilized in the laundry industry and domestic detergents because of its capacity to hydrolyze fat and lipid. Laundry 

detergent imparts fabric flexibility, and softness, dissolves in water, is abrasive to skin and eyes, and is antistatic, which is why it 

is widely used in washing machines and is growing in popularity (Joshi and Kuilaet al., 2018). 

Novo Nordisk released Lipolase, the first commercially available recombinant lipase, in 1992. Thermomycesis a kind of fungus.  

lanuginose, a protein that was expressed in Aspergillus oryzae is a   fungus that grows on rice. In addition to being used in the 

laundry, Dishwashing contains lipases as well. Degradation of organic matter, contact lens cleaning wastes on the exhaust pipe's 

surface, and toilet bowls, for example (Patel et al; 2016). 

Because they are active and stable at high temperatures and alkaline pH, they are used as additives. They're also used to make 

soap, dishwashing liquids, dry-cleaning solvents, and contact lens cleaning solutions (Casas-Godoy et al., 2018). The detergent 

business requires high-activity lipases that can function on a variety of lipids while washing under difficult conditions (alkaline 

pH, high temperature, surfactants) (Guerrand, D. et al; 2017). 

7.5 Medical application: - 

Lipases and/or Esterases (hence referred to as Esterases) isolated from the wax moth (Galleria mellonella) were discovered to 

show bactericidal activity against Mycobacterium tuberculosis (MBT) H37Rv. (Hasan, F., Shah, A. A., & Hameed, A. et al; 2006) 

even though human gastric lipase (HGL) is the most stable acid lipase and a suitable option for enzyme replacement therapy ( 

Ville, E., Carrière, F., Renou, C., & Laugier, et al; R. 2002).S. marcescens lipase was employed to perform asymmetric hydrolysis 

of 3-phenylglycidic acid ester, a critical intermediate in the manufacture of diltiazem hydrochloride, a widely used cardiac 

vasodilator (Matsumae, H., Furui, M., & Shibatani, T. et al; 1993). 

7.6 dairy industry:  

Lipases are extensively used in the dairy industry for the hydrolysis of milk fat. The dairy industry uses lipases to 

modify the fatty acid chain lengths, and to enhance the flavours of various cheeses. Current applications also include 

the acceleration of cheese ripening and the lipolysis of butter, fat, and cream (Ghosh, P. K., Saxena, R. K., Gupta, R., 

Yadav, R. P., & Davidson, S. et al., 1996). Lipases are frequently employed in the dairy industry for the hydrolysis of milk fat, the 

modification of fatty acid chain lengths, and the enhancement of cheese flavour (Balcao, V. M., & Malcata, F. X. et al; 1998) (Ray, 

A. et al; 2012). It is currently used to accelerate the ripening of cheese as well as the lipolysis of fat, butter, and cream. Various 

products, particularly soft cheeses, with specific flavour qualities formed with free fatty acids, are produced by the action of lipases 

on milk fat (Hamdy, S., Hamdy Shaaban, H. S., Mahmoud, K. A., & Farouk, A et al; 2017) (Wolf, I. V., Meinardi, C. A., & 

Zalazar, C. A. et al; 2009). The immobilization of lipases has enabled the use of conjugated linoleic acid (CLA) in dairy meals 

(Baianu, I. C., Lozano, P. R., Prisecaru, V. I., & Lin, H. C.  et al., 2003). Individual microbial lipases or mixes of microbial lipases 

for the production of a high-quality range of cheeses (Herrington, B. L. et al; 1954).  

VIII. Conclusion: -  

The alpha and beta hydrolase folds present in eukaryotic lipases, as well as the only known structure of a bacterial lipase, is 

predicted to be revealed in the three-dimensional structures of bacterial lipases. Due to features such as activity throughout a wide 

temperature and pH range, substrate specificity, diversified substrate range, and enantioselectivity, lipases are the biocatalysts of 

choice for the present and future. In numerous industries, such as food, detergents, chemicals, pharmaceuticals, and so on, their 

importance is growing by the day. Lipases are produced by many microorganisms & higher eukaryotes’ most commercially useful 
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lipases are of microbial origin. Lipase-producing bacteria isolated from kitchen wastage like waste oil, vegetables& fruits peel, 

and eggshell. Screening uses on agar plates is frequently done by using tributyrin as substrate &a clear zone around the colonies 

indicates the production of lipase. 
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