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ABSTRACT 

The lipidic enzyme lipase was the focus of the current investigation. The hydrolases include lipase, also referred to as triacylglycerol acyl hydrolase, glycerol ester 

hydrolase, and fat splitting. In an oil-water interface, lipase catalyzes the hydrolysis of triglycerides, turning them into glycerol and fatty acids. These are widely 

utilized in the food, dairy, taste, pharmaceutical, biofuel, leather, cosmetic, detergent, and chemical sectors as well as in the manufacturing of leather. Lipases can 

be derived from plants, animals, or microorganisms; nevertheless, microbial lipases are the most often employed family of enzymes in biotechnological and organic 

chemical applications. Their use in daily life is gradually expanding. It is categorized by its source specificity. These can be derived by various processes like batch 

process, repeated-batch process and fad process. Different Thus, today's biotechnologists, organic chemists, process engineers, pharmacists, microbiologists, 

biophysicists, and biochemists prefer lipases as their enzyme of choice. 
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1. Introduction 

The hydrolysis of triglycerides into glycerol and free fatty acids is catalyzed by a group of hydrolytic enzymes known as lipases 1, 2. For example, it may 

hydrolyze long-chain, water-insoluble triglycerides to diglycerides, which it can then again convert into monoglycerides, which are again composed of 

glycerol and fatty acids 3, 4, 5. With a chain of 10 or more carbon atoms, lipases catalyze the hydrolysis of diacylglycerol  7. All lipolytic enzymes operate 

as biocatalysts for a variety of processes, including acidolysis, alkalosis, hydrolysis, transesterification, esterification, and peptide synthesis.  

Triacylglycerol + H2O             Lipase                Glycerol + 3 Fatty acids  

Animals' stomachs and pancreas naturally manufacture lipases to aid in the digestion of fatty acids and lipids 8, 9.Other organisms that manufacture these 

enzymes include plants, mammals, and bacteria, yeast, fungus, and actinomycetes 10, 11, 12, 13,14. They can also be discovered in hot springs, oil-contaminated 

soil, dairies, industrial waste, and enterprises that process vegetables 7. Bacterial enzymes have high yields, and enzyme activity and larger yields can be 

achieved through genetic and environmental modifications in their brief generation 19, 15. This enzyme is in great demand, consumes less energy than the 

standard approach, is more cost-effective, stable, and simple to produce on a large scale, and is genetically and environmentally optimized. 

Extracellular lipase is isolated from many different bacterial species, particularly Bacillus 2 and Pseudomonas 2, 16 and is used in the organic production 

in the catalysis of aqueous solutions by some organisms 2, 12, 20. It generated a variety of enzymes, including lipases 2, 21. 

Lipases producers can be identified on agar plates using techniques such as tributyrin agar 17 and Rhodamine B agar 18, which form distinct zones around 

colonies that indicate lipase production 2, 17, 18. We must offer the specially chosen ideal conditions, such as temperature, pH, and some sources of carbon, 

nitrogen, and substrate lipid for the activity of the enzyme, to produce the enzyme 1, 22. 

Many different sectors, including detergent, agrochemicals, paper, chemical processing, dairy, pharmaceuticals, cosmetics, polymer synthesis, and 

surfactants, depend heavily on lipase. The lipase has been described, and attempts have been undertaken to increase its stability in organic solvents for a 

variety of applications 23, 24. Numerous lipases are still active in organic solvents and can catalyze a wide range of reactions, including transesterification, 

esterification, regioselective acylation of menthols and glycols, and the creation of peptides and compounds. 

Table: 1. Sources of lipases used in industry, together with their commercial availability 10 

Type Source Application 

Fungal lipases Candida rugosa Organic synthesis 

C. antarticaA/B Organic synthesis 

Thermomyces lanuginosus Detergent additive 

Rhizomucor miehei Food processing 
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Bacterial lipases Burkholderia cepacia Organic synthesis 

Pseudomonas alcaligenes Detergent additive 

P. mendocina Detergent additive 

Chromobacterium viscosum Organic synthesis 

P. aeruginosa Organic synthesis 

B. glumae Organic synthesis 

P. fluorescens Organic synthesis 

2. General characteristics of Lipase  

Initially, the lipolytic enzyme was identified In 1856, clude Bernard, and after that, it was derived from plants, microorganisms, and animals (fungi, 

bacteria and yeast). Lipase insoluble substrates are hydrolyzed and added to water to increase lipolytic products. Lipase's general characteristic is a 

ubiquitous enzyme that is necessary for both physiological and industrial importance uses. Glycerol and free fatty acids are lipases. Lipases are serine 

hydrolases that are the catalytic component of the enzyme. G is for glycine, S is for serine, X1 is for histidine, and X2 is either glutamine or aspartic acid. 

The structure of the serine proteases is also distinctive. Three-dimensional structure plays a crucial role in creating and structuring lipases for specific 

purposes 25. A change in the conformation of the enzyme takes place in a non-water environment of a reverse reaction following contact with an insoluble 

substrate in water when lipases are used to catalyze the unique process of fat hydrolysis to glycerols and fatty acids, which can be water-lipid border take 

place. Biochemists, crystallographers, chemists, biochemical engineers, and molecular biologists all conduct extensive research on the interfacial activity 

of phenomena 26. 

3. A Various categories of Lipase enzyme 

Two distinct categories of lipases exist - based on the sources' specificity. The all necessary comparison enzymes had been similar or at least connected 

materials 27. Lipase is an enzyme that has been discovered for many species, including animals, plants, insects, and microbes 28. Due to their increased 

functionality, endurance under harsh conditions, stability in naturally soluble, chemo- and enantioselectivity, microbial lipases have drawn a lot of 

attention. In the creation of oil-processing detergents, lipases are frequently utilized 29. 

depending on which lipases can be divided into three main categories: 

1. Substrate-specific 

2. Regioselective  

3. Enantioselective 

3.1. Substrate-Specific Lipase: Lipases are utilized in substrate-specific reactions. They selectively operate on a blend of unprocessed raw materials in a 

particular substrate, as shown by the use of lipases in the manufacture of biodiesel. Alcohol and fatty acids are two common substrates that substrate-

specific lipase can operate on 30. 

3.2. Regioselective Lipase: The creation of isomeric molecules that perform at their best requires the use of regioselective lipases, which are crucial to 

the chemical and pharmaceutical industries. The acylation of ferulic acid with quercetin utilizing Rhizopus was discovered to be one of the region-

selective lipases 31. 

4. Synthesis of Lipase enzyme 

Various samples were used, including kitchen trash 15 cooking grease 8, oil-spilled soil 2 and gasoline-spilled soil 1. In a sealed plastic bag, all samples are 

gathered 1. To segregate the bacterial strains from the materials, a serial dilution approach was applied  1 Sub-culturing into nutritional broth media 2, LB 

medium 32, and tributyrin agar plate 33, 2 using aseptic circumstances, and plating on the nutrient agar plate34, 2. After incubation, the plate is counted for 

bacteria at a level of 30-300 CFU/ml and is ready to be examined for other features, such as morphological and biochemical analysis, as well as lipase 

activity 34, 2. 

The bacteria were checked for contaminants after being isolated on the nutrient agar plate medium. By altering the substrate's appearance, lipolytic action 

is clearly visible on the plate. In the Luria-Bertani medium, it was also screened on agar with tributyrin (1 percent w/v) and agar (2 percent w/u) 32, 34. The 

developed bacterial colonies displayed distinct haloes surrounding them, indicating the generation of lipase on the tributyrin agar plate 7, 15, 35. 

According to Mobarak-Qamsari 36 and Ali 37, the production medium was composed of yeast extract, sucrose, CaSO4, K2HPO4, MgSO47H2O, olive oil, 

and distilled water and was immersed during the 24- to the 48-hour incubation period 36, 37. Centrifuge the culture for 20 minutes after incubation at 10,000 

rpm. Using a colorimetric technique, the enzyme activity was assessed using cell-free supernatants as the substrate. With the use of the cupric 

acetate/pyridine reagent, we can use hydrolyzed olive oil)2, triacylglycerol 10 bile salt, and glycerol as substrates. According to Lowry et al., the complex 

formed by the copper and fatty acids from the cupric salt absorbs light with a blue tint in the visible range of 715 nm 38. 

Table: 2. Physico-chemical parameters for lipase production through various microorganisms 
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Organism Growth Activity Growth Medium Max Activity  

 Temp pH Temp pH Carbon source Nitrogen 

Source 

(U/ml) & 

(Substrate) 

Reference 

B. thermoleovorans 

ID-1 

65 6.0 70 7.5 Triolein - 520 

(p-nitro phenyl 

butyrate) 

 39 

B. thermoleovorans 

IHI-91 

65 6.0 65 6.0  

Various 

0.3 (para-

nitrophenol) 

 40 

Bacillus THL027 65 7.0 70 7.0 Nutrient broth + 3% NaCl + 1% rice 

bran oil 

8.3 (olive oil)  41 

Corynebacterium 

sp. 

33 8.0 60 8.0 Starch Peptone & 

ammonium 

chloride 

28 (olive oil)  42 

 

Flavobacterium 

odoratum 

30 7.0 60 10 Glucose - -  43 

Fusarium solani 28 5.5 35 8.0  

Sesame oil 

0.889 (p-nitro 

phenyl palmitate) 

 7 

Pseudomonas 

fluorescens 

30 7.2 55 9.0 Ground nut oil Ammonium 

Dihydrogen 

Phosphate 

69.7 (olive oil)  44 

Pseudomonas sp. 

G6 

34 6.8 30 7.0 nhexadecane Sodium nitrate 25 (tributyrin)  45 

Streptomyces 

rimosus 

30 7.5 25 8.0 Dextrin - 12.8 (p-nitro 

phenyl palmitate) 

 46 

 

5. Batch Production 

Most publications that describe the synthesis of lipase employ shaken flasks in batch mode. However, there is a lot of research that concentrates on the 

utilization of stirring, airlift, and bubble bioreactors. As the use of flasks in batch mode for lipase production has previously been presented in other 

sections of this work, the main characteristics and application of these bioreactors will be reviewed in this section 47. Lipolytica in a 20-L batch bioreactor 

in various scale-down devices that have been created to simulate each factor's environmental behavior in a lab setting. For the three factors on microbial 

growth, extracellular lipase production, and the activation of the gene LIP2 encoding for the major lipase of Y. lipolytica, these systems enable the 

replication of the hydrodynamic phenomena seen in large-scale equipment. 

The dissolved oxygen fluctuations produced in a controlled scale-down reactor have the most notable physiological impact among the group of 

environmental conditions examined, lowering the level of LIP2 gene expression. In a partitioned scale-down reactor, the other environmental parameters, 

such as methyl oleate dispersion and pH changes, led to less severe stress that was simply interpreted by a fall in microbial yield and the development of 

a process for the extracellular lipase secreted by Y. lipolytica 48. 

Lower stirring rates appeared to limit oxygen levels, whereas higher stirring rates led to mechanical and/or oxidative stress. Faster lipid uptake and 

anticipation of enzyme release were caused by an increase in oxygen availability at higher air flow rates in the culture medium. The majority of studies 

indicate lipase production in tray bioreactors (conical flasks), utilizing a few grams of the substrate 50, 51, 52, 53, 54, 55. This tendency has been confirmed for 

lipase production in submerged fermentation. SSF is primarily limited to a packed-bed format, unlike SMF, which has a variety of bioreactor 

configurations. No reports concentrating on the utilization of a revolving drum, an intermittently agitated bioreactor, or a fluidized bioreactor have been 

discovered 56. 

6. Repeated Batch Production 

The advantages of fed-batch and batch processes are combined with repeated-batch processes, which primarily allow for the conduct of the process over 

extended periods of time and increase productivity in comparison to batch operations. According to Yang study's examined the generation of lipase by 

immobilized R. arrhizus mycelium in submerged fermentation utilizing repeated-batch fermentations. For repeated application, immobilized cells 

demonstrated good stability. It was discovered that maintaining a consistent cell concentration was necessary to increase the number of consecutive cycles 

and that a high lipase yield required a sufficient cell growth rate. The authors of the previously quoted investigation confirmed that the pH adjustment 

had a significant impact on the synthesis of lipase 57. 

On the other hand, constant feeding of dissolved oxygen might be adjusted to promote a sufficient growth rate for the creation of lipase. In a 2.5-L 

bioreactor, the lipase production reached 42,000 U h1. When the enzyme activity was at its highest (17.9 U mL1). The fermentation was done batch after 
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batch. A method utilizing an Arabic gum-containing feed media and caprylic acid while maintaining the feed's flow rate allows each cycle to run for 0.4 

mL  min-1 12 h 58. 

7. Fed-Batch production 

The fed-batch operations are characterized by the continuous supply of one or more nutrients to the bioreactor, which keeps the products contained inside 

until fermentation is complete. The fed-batch procedures are extensively used to reduce the impacts of cell metabolism control and, primarily, avoid 

substrate- or metabolic product-induced inhibition. Both in the lab and on the pilot size, the fermentation conditions were perfected. The pH control in 

conjunction with exponential feeding was successful in small-scale research, but a two-stage fermentation technique that changed after 48 hours by fine. 

The culture's pH and temperature were adjusted and deemed efficient in fermenting at a pilot scale. An activity of lipase of about 14,000 U mL-1 and at 

the 800-L scale, a cell wet weight of 500 g L1 was obtained in scale 59.  

Using a fed-batch with non-limited methanol has a number of disadvantages. Early cell dry weight was when oxygen constraint first became apparent, 

and high cell death was noted. To address both issues, a temperature-limited fed-batch has been suggested. Better productivity was obtained with a batch 

that was given methanol without restriction. Finally, cell death issues were solved by using a medium with reduced salt concentration. Following that, a 

temperature-limited fed-batch was used to address oxygen transfer limitations. When compared to a methanol non-limited fed-batch, this combined 

method had lower productivities 6. However, a 1.3-fold purer final product was produced as a result of a longer cultivation period and a decrease in cell 

death 66. To increase cell concentration and lipase activity, fed-batch cultures (intermittent and stepwise feeding) were carried out in a 7.5-L bioreactor. 

After 138.5 hours of fermentation, the final cell concentration for the intermittent feeding was 52 g L-1, and the lipase activity was 6.3 U mL-1 0 60. 

Stepwise feeding was used to mimic exponential feeding and explore how a certain growth rate affected cell development and lipase synthesis. When the 

specific growth rate was set at 0.02 h-1 and the greatest lipase activity was 23.7 U m-1 at 179.5 h, the highest final cell concentration was 90 g L-1. Due 

to the accumulation of excessive oleic acid, high specific growth rates in fed-batch cultures reduced the generation of extracellular lipase in the latter 

stages 61. According to fed-batch 's fermentation method  was created to allow for the mass manufacture of recombinant human lysosomal acid lipase in 

Schizosaccharomyces. The ideal feed rate of a carbon source solution made of 50% glucose was determined using a feedback fed-batch system (5 L 

bioreactor) 62. The batch-phase culture's automatic nutrition delivery was started at the exact moment that the first glucose was consumed by watching 

the respiratory rate change. The feed forward control fermentation was used with the resulting feed rate profile 6. 

A fed-batch growth phase and a production phase, in which lipase was triggered by the addition of 5 percent stearic acid, were both used in the two-step 

lipase manufacturing method 81. The authors discovered that lipase activity was decreased when nitrogen was scarce. To determine the optimal process 

techniques for C. rugosa's lipase production, the obtained results were compared to earlier data from batch and fed-batch cultures. Oleic acid-based fed-

batch fermentation produced the highest lipase output 63. 

A model involving the synthesis of growth-associated lipase and the hydrolysis of olive oil can be used to predict the oleic acid buildup seen during batch 

fermentation. Simulations proved that this buildup was what caused the abrupt growth halt in batch fermentations with greater initial amounts of olive 

oil. Additionally, the latter model anticipated an oscillating behaviour that was seen in some chemostat tests. 

A straightforward mathematical model with a hierarchical framework was provided by Montesinos et al. and used to produce batch and continuous lipase 

from C. rugosa. With the help of Advanced Continuous Simulation Language, process modelling was completed. After the model's parameters were 

chosen, the entire model was validated, and the outcomes were satisfactory. Various simulations of the optimum technique to increase lipase productivity 

are used to estimate 64. 

8. Applications of lipase enzyme  

 Natural biocatalysts including enzymes. The crucial classes of biocatalysts are the lipase enzymes, which have biotechnological potential 58, 65. These 

enzymes are used in a variety of industries, including dairy, food, detergents, textile, pharmaceutical, medical, rubber, and others 66, 7. Lipase enzymes 

are used in detergents like industrial laundry and home dishwashers to remove fatty acid residues and clean 89. Vulfson and associates, 1994 Proteases, 

carbohydrases, and lipases are just a few of the enzymes that are ranked as the third largest group in terms of total scale volume69. Lipase enzymes are 

utilized commercially and have a wide range of uses and are worth billions of dollars 96. The most specialized and useful industrial enzymes, such as 

lipase and cellulose, will produce more due to recombinant DNA technology. Application of Lipases as biological catalysts for the creation of other 

products (like components) (in making fine chemicals) 76.    

Table 3 : Various industrial applications of microbial lipases 
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Industry Action Application Reference 

Detergents Hydrolysis of fats Removal of oil stains from fabrics 96 

Bakery foods Flavor improvement Shelf-life prolongation 67 

Beverages Improved aroma Beverages 67 

Fats and oils Transesterification, Hydrolysis Cocoa butter, fatty acids, Glycerol 68 

Dairy foods Hydrolysis of milk fat, cheese Ripening Development of flavoring agents in milk, cheese, 

butter 

68 

Leather Hydrolysis Leather products 69 

Pharmaceuticals Transesterification, hydrolysis Speciality lipids, digestive aids 69 

8.1 In Dairy Industries 

In the dairy industry, lipase enzymes are frequently utilised for the hydrolysis of milk fat and cheese additives 70, 71. Animal tissues like pancreatic glands 

and the pre-gastric tissues of young ruminants like lamb and calf are the typical sources of lipase for cheese flavouring additions. When cheese is heated 

to its highest temperature while being incubated with enzymes to produce a concentrated flavour, the cheese is enzyme modified, and this cheese has a 

10 times greater enzyme concentration of fat 81, 71, 72. By producing enzymatic cations like lipolysis, the intracellular enzymes are liberated after cell lysis 

and add flavour. Pseudomonas roqueforti and Pseudomonas camemberti, which are found in blue vein and camembert cheese, respectively, are 

responsible for the lipolytic action of milk lipase in cheese manufactured from unpasteurized milk. Additionally, these enzymes are typically used in 

Italian cheese, including Parmesan, Provolone, and Romano, for the robust flavour 73. Triglycerides are used by lipases to release fatty acids, which results 

in the creation of the cheese flavour 74. 

8.2 Textile Sector 

Lipase enzymes are employed in the textile industry to remove size lubricants and to raise the amount of dying. Because it contains lipase enzymes, it is 

commercially used for desizing denim and other cotton fibers. Some of their benefits include great strength, suppleness, stretch and stain resistance, 

machine washability, and more. Enzymatically altered synthetic fibers are used to produce yarns, fabrics, textiles, and a variety of other products 75, 76. 

Polyester offers a number of significant benefits to the textile industry, including high strength, a soft hand, stretch resistance, stain resistance, machine 

washability, wrinkle resistance, and abrasion resistance. Enzymatic modification has been used for synthetic fibers. for usage in the creation of rugs, 

yarns, and fabrics and further consumer goods. It has to do with changing the polyester fiber's properties so that such polyesters are less resistant to post-

modification therapies. Making advantage of a lipase-related enzyme called polyesterase to enhance the of polyester fabric to absorb chemical substances, 

including cationic chemicals, fabric finishing formulations, dyes, antistatic, anti-staining, antibacterial, and antiperspirant compounds 77 . 

8.3 The Detergent Sector 

The most prevalent and significant commercial application for hydrolytic lipases in detergents is in commercial and residential laundry. Based on 

comparable detergency mechanisms, all detergents have comparable components. They include enzymes like protease, amylase, cellulose, and lipase, 

among others 78, 76. 

The enzyme can lessen the impact that detergent products have on the environment, save energy, make room for less desirable, biodegradable content, 

have no adverse effects on sewage treatment procedures, and pose no risk to aquatic life. 

To remove oil from surfaces and fabric surfaces, lipase is immobilised on the surface. Fabric lipase complexes are created by lipases that have been 

sorbed onto fabric to eliminate oil stains. When a garment is dry or being laundered, the lipase enzyme is working to hydrolyze an oil stain. The enzyme 

can be deactivated by heat and surfactants to denaturate. When there is a surfactant present and the pH is basic, oil hydrolysis byproducts can remove 

stains from fabrics. It is employed as a detergency to remove fats from a variety of products, including frying fats, salad oils, buttery sauces, soups, some 

cosmetics, and more 76. 

In terms of quantity and cost, the detergent industries are the main consumers of enzymes. the use of enzymes in the production of detergents enhances 

detergents' capacity to eliminate harsh removing stains and ensure the detergent is suitable for the environment. Currently, a combination of enzymes 

comprising amylases, cellulases, proteases, and lipases are present in a variety of laundry detergent formulations102. 

8.4 Industry of Pharmaceuticals 

Polyunsaturated fatty acids from plant and animal lipids are enhanced using microbial lipase enzymes. Their diacylglycerids and monoacylglycerids are 

utilised to make a variety of medicinal ingredients 80. 

Because of their benefits for metabolism, poly unsaturated fatty acids are frequently employed in medicines, nutraceuticals, and food additives. The 

enzyme lipase is utilised to extract polyunsaturated fatty acids from plants, animals, menhaden oil, and tuna oil. Pharmaceutical industry use free fatty 
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acids and their derivatives 81, 76. Because lipases can catalyse synthetic processes, they can be used as life-saving medications. Nikkomycin B, non-

steroidal anti-inflammatory medicines, antiviral medication, antibiotics, vitamins, antitumor agents, and anti-allergic chemicals are a few examples 86. 

A medicine called lovastatin is used to reduce serum cholesterol levels. The lipase from C. rugosa is used as a catalyst in the synthesis of this medication. 

Diltiazem hydrochloride, a widely used medication for coronary vasodilation, is produced via the asymmetric hydrolysis of 3- phenylglycidic acid ester 

by S. marcescens lipase 82, 83. 

8.5 Lipases used in the oleochemical sector 

Depending on the water concentration of the reaction mixture, lipases can catalyse hydrolysis, esterification, and transesterification reactions 84. The 

lipase-catalyzed reaction differs significantly from the chemical reaction. Compared to chemical processes, lipase-catalyzed reactions can proceed under 

less favourable conditions. Benefits include the ability to avoid undesirable side effects like substrate heat degradation 85, 76. In the oleochemical sector, 

lipases are used to lessen the thermal deprivation that occurs during glycerolysis, hydrolysis, alcoholysis, and acidolysis 87. Lipases can be used to clean 

up oil spills in processing plants, refineries, and beach sand 70. 

Because of how they are structured, some fats are far more critical than others. Using a combination of chemical techniques, less valuable lipids can be 

transformed into more useful species, although these procedures provide a wide range of items. Transesterification is mediated by lipase. These less 

expensive oils can be used, for instance, to make cocoa butter from the middle of the palm 88. Transesterification in organic solvents was facilitated by 

lipase. It is a new industrial use, such as the manufacture of "Betapol," a human milk fat replacement, is the equivalent of cocoa butter. Important 

polyunsaturated fatty acids for medicine (PUFA) "Designers fats or structured lipids," "rich/low-calorie lipids," and biodiesel generation from vegetable 

oils 89, 90. 

8.6 Lipases in the creation of biodiesel 

Vegetable oils have been investigated as potential substitutes for fossil fuels for a variety of reasons, including the finite (and rapidly depleting) supply 

of fossil fuels, rising crude oil prices, and environmental concerns 91. In comparison to the current petroleum-based biodiesel fuel, the fuel made from 

vegetable oil does not emit sulfur oxide and reduces soot particulate by a third. Biodiesel fuel can be anticipated to replace traditional diesel fuel due to 

its environmental benefits 92. 

Immobilized lipases from Thermomyces lanuginosa and C. antarctica served as biocatalysts in the synthesis of straightforward alkyl ester derivatives of 

restaurant grease 93. Two Nigerian lauric oils, palm kernel oil and coconut oil, were transesterified with various alcohols utilizing PS30 lipase as a catalyst 

to create fatty acids esters. The maximum conversion rate, of 72%, was achieved by ethanol in the conversion of palm kernel oil to alkyl esters (biodiesel). 

Some of the fuel's characteristics compared well to worldwide biodiesel standards 94. 

Studies on the mechanisms of microbial lipase formation and the function of lipidic compounds utilized as inducers in lipase production are limited 95, 

despite their significance. Future research in this area will be very interesting because lipases are a very adaptable class of bacterial extracellular enzymes 

that can carry out a wide range of significant reactions 96. Researchers can create novel lipases that are specifically suited for biotechnological uses by 

understanding the links between structure and function 97. 

Enzymatic or chemical transesterification of oils or fats can be used to produce biodiesel. Due to lipases' high catalytic activity, stability, cost-

effectiveness, and eco-friendliness, enzymatic processes are favored over chemical ones 1, 98. 

8.7 Lipases used in cosmetics and fragrance 

Isopropyl myristate, isopropyl palmitate, and 2-Ethylhexyl palmitate are now being produced by Unichem International (Spain) for use as emollients in 

personal care goods such as skin and sun-tan lotions, bath oils, and other similar items. As a biocatalyst immobilized Rhizomucor meihei lipase was 

employed. According to the business, using enzymes in place of traditional acid catalysts results in substantially higher-quality goods that only require 

minimal downstream refining 88. 

Similar uses in personal care products can be found for wax esters, which are similarly produced enzymatically. Wax esters are esters of fatty acids and 

fatty alcohols (Croda Universal Ltd.). The company claims that while the overall cost of manufacturing is marginally greater than that of the traditional 

approach, the cost is justified by the superior caliber of the finished good 88. The commercial potential of retinoids (Vitamin-A and its derivatives) in 

medicines and cosmetics, such as skin care items. Immobilized Retinol is made with the help of lipase. derivatives that are water soluble101. 

8.8 In the Pulp & Paper Industry  

In the pulp and paper business, a sizable amount of lignocellulosic biomass is treated annually. 

Enzymes have historically been utilized in the paper industry for specific purposes, such as the alteration of raw starch. 

Since 1990, large-scale paper manufacturers have routinely used the enzymatic pitch control technology employing lipases. "Pitch" refers to the 

hydrophobic components of wood, primarily waxes and triglycerides, which pose serious challenges for the production of paper. Lipases are used to 

remove the pitch from the pulp created for making paper. Nippon Paper Industry in Japan devised a technique for pitch control that involved using 

Candida rugosa's lipase to hydrolyze timber triglycerides to up to 90% of their original strength99. 
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When used for wastepaper deinking, lipase can speed up pulping, improve pulp whiteness and intensity, use fewer chemicals, extend the life of equipment, 

lower wastewater pollution levels, save time and energy, and lower composite costs. A deinking composition for ethylene oxide-propylene oxide adduct 

stearate was made whiter and had fewer lingering ink spots by adding lipase from the pseudomonas species (KWI-56) 100. 

9. Conclusion 

The results of this study allow us to draw the conclusion that foam is a source of bacteria that is valuable for industry and has practical applications. The 

findings of this study suggest that the provided sources are beneficial for the synthesis of lipase enzymes. Microbial lipases are among the enzymes that 

are most often generated, according to a critical study recent research. This assessment revealed that numerous researchers throughout the world focus 

on the search for novel lipase-producing microbes and, as a result, on the improvement of the medium operational factors and composition. All The 

tremendous diversity of these efforts is justified by applications of lipase. Much has happened. Advancements in the bioprocesses used to produce lipase 

mostly employ submerged fermentation, such as the effective screening of high lipase producer's replacement of synthetic media with agro-industrial 

residues, process scalability, and alternative methods modalities of operation, approaches of operating bioreactors, and the application of mathematical 

models as a process improvement. Most enzyme production is achieved by optimizing enzyme production under various physiological situations. For a 

range of industrial applications in the food and dairy, detergent, textile, pharmaceutical, etc. industries, lipase-producing bacterial strains are a very helpful 

candidate.  
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