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ABSTRACT: Chemicals are being used more and more in a variety of industries throughout the world, which has a negative 

influence on human health. Sustainable and cost-effective enzyme-based biocatalyst production techniques provide benefits over 

outmoded chemical processes. There are several varieties of lipase enzymes that are used in the detergent industry. Detergents 

that employ enzymes have a lesser environmental effect because they're biodegradable, non-toxic, and don't leave behind 

hazardous residues. Besides lipases, various types of enzymes are frequently employed in household cleaning goods as well as in 

the laundry, agricultural, and medical industries. The use of enzymes as detergent, especially lipases, is discussed in this article. 

There are several detergents that employ lipases to remove stains like salad oils, fried fat, butter, and other fat-based items like 

lipstick soup or human sebum. Lipases have a wide range of substrate specificities. Because enzymatic detergent is so cost-

effective and non-toxic, it's a great choice. 
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INTRODUCTON 

They are biocatalytic agents that assist living things to increase their metabolic processes through biocatalysis, 

which is also known as a biocatalyst. Cellular enzymes, such as ATP, may be extracted from live cells and 

used to catalyse several important economic processes. E.g enzymes are employed in the manufacturing of 

sweeteners and antibiotics, as well as in the creation of washing powder and other cleaning products, as well 

as in analytical instruments and tests for forensic, clinical, and ecological purposes[1]. 

However, it wasn't until the 1920s that enzymes remained crystallised, showing that catalytic activity is 

connected to protein molecules. The enzyme was only recognised as a protein over the next 60 years or so. it 

was discovered in the 1980s that ribonucleic acid (RNA) molecules may catalyse processes. However, 

conventional enzymology, as well as the rest of this article, concentrates on proteins having catalytic 

characteristics notwithstanding these notable outliers[2][3]. 

Biological catalysts, or enzymes, speed up the processes in living organisms by increasing the pace of the 

reactions. Enzymes play a crucial role in converting substrate into product; substrate will become product with 

the aid of enzymes. If you don't have enzymes, the substrate won't be converted into something useful. In 

contrast, enzymes are catalysts that require just little quantities to speed up processes without being damaged 

in the process. Often, enzymes are defined as having the ability to stimulate the synthesis of substrate 

biomolecules into product molecules, as shown in Figure 1.  

There are many different types of enzymes. 

Oxidoreducatases: All enzymes that produce oxido-reductions fall within this group. It's called a hydrogen 

and electron donor. In order to categorise enzymes, oxidoreductases are classified as "donor acceptor 

oxidoreductases. Dehydrogenase' is the usual term, but 'acceptor reductase might also be used. 

Transferases: As the name suggests, methyl and glycosyl groups are transferred from one chemical to another 

(the recipient) by use of transferases (generally regarded as acceptor). The donor acceptor cell transferase' 

method is used for the categorization. e.g.  Glycosyltransferase, Acyl Transferase, nitrogen transferases etc. 

Hydrolases: These enzymes catalyse the hydrolysis of various bonds. A few enzymes have such broad 

specificities that it is impossible to discern whether two formulations reported by different authors are the 

same or belong in distinct groups. Protease, Lipase, Glycosidase, etc., are all examples of common names for 

enzymes that contain the term hydrolase[4]. 

Lyases: As the name implies, lyases are enzymes that cleave nonhydrolytic and oxidative C-C, C-N, C-O, and 

other bonds. There is a significant difference between them and conventional enzymes in that one reaction 

pathway requires two or more than two substrates, whereas the other reaction pathway requires only one less 

substance When working on a single substrate molecule, a new double bond or ring is formed. 
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Enzymes known as ligases catalyse the binding of two molecules when hydration of Adenosine Triphosphate 

(ATP) and a second triphosphate is taking place at the same time. "Ligase" is the most frequent term for the 

enzyme, however "carboxylase" or "synthase" can be found in some situations as well. Enzymes in their 

entirety shown in Figure 2 

                               

Figure 2: Illustrations of some of the major enzyme classes Essentially, enzymes are a group of 

proteins that help speed up chemical processes within organisms. 

 Four types of enzymes that are commonly used in detergents include the following. 

An enzyme called protease, which is one of the most frequently used enzymes in the cleaning business, 

removes protein stains from textiles that have a high tendency to stick to the fibres, such as blood, egg, grass, 

and human sweat 

Useful for removing starch residues from foods like spaghetti, potatoes, custards, gravies or chocolate. 

Amylases: 

Fats should be broken down by lipase enzymes. In addition to butter and salad oil, Lipase may remove tough 

stains from collar & cuffs.  

Cellulases: Cellulose fibre structure of cotton and cotton blends has been changed. Softens the fabric, enhances 

colour, and eliminates dirt when added to enzyme-based detergent[5].   

Lipase has its origins in organic chemistry and biotechnology, and it is one of the most extensively used 

enzymes. In both prokaryotes and eukaryotes, the lipase enzyme can be present (plant, animal and fungi). It is 

usual to use lipase from both microbial and animal sources. In pig pancreatic lipase, trypsin, an amino acid 

with a bitter taste, is present. 

Detergent manufacture is carried out with the help of the lipase enzyme in this review. There are many 

commercial applications for lipases, especially microbial lipases, and new methods are continuously being 

developed for screening, synthesising and purifying lipase enzyme from microbial species to satisfy the 

demands of the pharmaceutical and food industries. To increase the production of lipase in bacteria, various 

cost-effective or efficient methods have been tested in recent years. From insoluble triacylglycerol, lipases are 

hydrolytic enzymes that hydrolysis as well as catalyse glycerol, free fatty acids and acyglycerol.  As an 

esterase, lipases catalyse processes at the lipid-water barrier by using long-chain triacylglycerols that are 

insoluble in water As a result of their excellent stability under high temperatures, organic solvents, and pH 

conditions Aqueous or non-aqueous, lipases are very effective catalysts of reactions. Known lipases contain a 

hydrophobic lid, necessary for their interface action.  

Low-temperature washing presents a challenge for removing oils and fats due to their hydrophobicity. As 

triglycerides are broken down by lipases, they produce additional water-soluble mono- or diglycerides, free 
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fatty acids, and glycerol. All of these hydrolysis products are soluble in alkaline environments. In laundry, 

lipases have a noticeable influence only after several washing sessions. 

Lipases Properties:  

There has been a rise in the number of accessible lipase enzymes used as biocatalysts in businesses since the 

1980s. Amyl, isoamyl, isobutyl, and ethyl are among the flavour esters. Hydrolytic and synthetic lipase 

activities were investigated. Because it can digest mono and di fatty acids as well as free fatty acids, lipase is 

very desired. When it comes to lipases on the other hand, their reactions are carried out under mild pH and 

temperature circumstances, whereas direct reactions are slowed down at high temperatures and pressures.  

Inflammatory Reactions Involve Lipases: 

In addition to hydrolysis, esters, esterification, interesterification, amino-lysis, alcoholysis, and acidolysis, 

lipases are the most flexible biocatalyst. They can also drive synthetic processes, such as transesterification, 

in addition to lipase's capacity to break down lipids. 

 Enzyme-based detergents provide the following benefits: 

Dissolving stains that are difficult to remove is made easier by enzymes. As a result of utilising a biological 

detergent, you save time, energy, water, and money. Better in removing stains at lower temperatures; rougher 

on oily skin. Lipases have a variety of uses: 

As biocatalysts, lipases play an important role:  

On triglycerides, they can catalyse not only hydrolysis, but also interesterification and esterification acidolysis, 

as well. Lipases do not require cofactors because they are hydrolases. It has been found that most regioselective 

lipases target ester bonds in the sn-1 or sn-3 locations of triglyceride assembly, whereas very little is active in 

the sn-2 site. You can achieve optimum Lipase activity over a wide temperature range. In order to create 

rational engineering techniques, the three-dimensional structures of many enzymes have been identified. 

Lipases can be utilised in a variety of industries, including detergents, leather, food, textiles, fat and oil 

cosmetics, paper, even pharmaceuticals. Because of the expensive cost of certain lipases, the restricted number 

of lipases available in industrial quantities, and the poor performance of some lipase-mediated techniques, 

industrial uses of lipase enzymes are limited. In the pharmaceutical, detergent, and food industries, lipases are 

primarily employed. Some of the most important uses of lipase enzyme are shown in Figure 3. 

 

Figure 3: Illustrates some of the major applications of lipase enzyme [6]. 
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 Application of Lipase in Detergent Industry: 

Lipase-rich porcine or cow pancreases were previously used in the fine chemical industry to make detergent 

additives because of their high lipase content. Lipase enzymes are used extensively in the detergent business. 

In 1995, Cleaner enzyme accounted for 30 percent of the whole enzymes business, generating an estimated 

$30 million in sales, according to estimates. In the year 2000, this market was valued $1.5 billion dollars. First 

industrial lipase developed for the detergent industry was launched in 1988 by Novozymes and later by Novo 

Nordisk At 40 °C, lipolase is extremely active. It remains constant in proteolytic washing solutions and is very 

resilient to oxidation, as well as to a number of various detergent components including surfactants. Many fat-

consuming stains such as salad oils, oil-based sauces and fried fat can be eliminated with the help of this 

enzyme. Likewise, lipase has a broad range of substrate molecule selectivity. They are currently utilised in a 

large number of leading detergent products all over the world because of their high quality. Later, Novozymes 

introduced three variations of the lipolase enzyme: Lipex, LipoPrim, and Ultra. Lipases enzyme are used as 

functional components in detergents, assisting in the effective and environmentally friendly, or energy-saving 

detergents of dishes & laundry.   Proteases, amylases and lipases, are the three main types of cleaner enzymes, 

each with laundry or automated dishwashing. To begin with, laundry cleaners relied heavily on proteases as 

their primary enzymes. As a result, not only is the cleaning quality improved, but also the environment is 

benefited as well. Lipases and amylases work along with proteases in industrial cleaning processes to improve 

detergent performance, especially at lower temperatures and pH levels. In addition, cellulases aid with fabric 

upkeep in general. 

To improve the quality of their product, detergent manufacturers utilise lipases and other hydrolases. 

Therefore, lipases are able to dissolve some fat-based soils by lipolysis. All of these are instances of fatty acyl 

soil. Using lipases in detergents can reduce the amount of time spent washing and agitation, as well as 

temperature, therefore increasing the life of textiles and maintaining a healthy environment for living beings 

To reduce the quantity of surfactant in dishwashing cleansers, lipases enzyme has been utilised[7]. 

LITERATURE REVIEW 

Niyonzima et al. screening, manufacture, and characteristics of detergent-compatible lipase have been 

described in detail. Many firms now produce enzyme-based detergents instead of simply detergents, which is 

a significant shift. Most detergents in industrialised nations contain enzymes in order to enhance detergency 

by removing tough stains. In order to accomplish its work, a detergent lipase must break down lipidic 

molecules in unclean substrates. Humans and the ecosystem are harmed by the majority of chemical 

detergents, which contaminate the environment. Using alkaline lipase in detergents can reduce or eliminate 

the use of harmful chemicals. Detergent lipases that are active at room temperature are increasingly suggested 

since they preserve the fabric's quality and save energy. Review articles are available for lipases used in a 

variety of sectors, but none for microbial alkaline lipases or detergent friendly lipases [8]. 

As Miguel Garca-Román and colleagues noted, adding lipases to detergent formulations allowed for a decrease 

in surfactant dosages. Adding lipases enzyme to cleansers can help create more eco-friendly or energy efficient 

treatments for colours based on triglyceride. To improve the efficacy of detergents containing lipase, more 

research is needed. Lipase's efficacy in detergent formulations is influenced by several aspects, especially 

when it comes to cleaning hard surfaces. Only a few number of issues must be addressed, such as thermal and 

hydrodynamic stability, kinetic properties, and surfactant compatibility, to name a few. Indeed, issues in the 

solution and at the oil/water interface have already been addressed, and the necessary performance conditions 

have already been developed and validated. In the past, we've looked at the role of various brakes in avoiding 

lipase deactivation, as well as some insights into lipase deactivation processes under washing conditions 

According to the results of an experiment conducted with a continuous flow device that resembled a CIP 

system, under perfect conditions[9].  

Fariha Hasan et al. described usage of microbial lipases in detergents. Microbial lipase is a highly important 

group of biotechnologically useful enzymes because of the range of their relevant characteristics and the ease 

of mass production. They offer a wide variety of enzyme properties and substrate specificity, which makes 

them especially attractive for commercial usage in a wide range of applications. Biodegradable, non-toxic, and 

leaving no hazardous residues, enzymes can assist reduce the environmental effect of cleaners by reducing the 

quantity of chemicals required. Another popular enzyme utilised in home cleaning goods, laundry, agriculture, 

and medicine is lipase. This page also discusses the usage of enzymes, particularly lipases, as detergents, as 

well as the various types of lipase-containing detergents on the market [5]. 
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R. Gupta et al. discussed that the methods for boosting protease production. There are many proteolytic 

enzymes in the world, and they play a vital role in cell development and differentiation. An array of businesses 

utilise extracellular proteases due to their commercial value and wide range of applications. Many 

microbiological sources exist for the production of proteases, but only a few have been recognised as 

commercial producers. Bacterial alkaline proteases that are commercially available include subtilizing 

Carlsberg, subtilisin, and Savinase, all of which are primarily utilised in detergents. A new protease preparation 

has been developed as a consequence of mutation, which is more resistant to temperature, oxidative chemicals, 

and changing wash conditions. Molecular methods may be employed in a number of ways to modify 

biocatalysts. The "metagenome" approach, on the other hand, targets a hitherto unknown molecular diversity. 

Without regard to location or habitat, this new discovery will allow the biotechnology industry to take use of 

uncultivated microorganisms that greatly outnumber cultivable species[10].  

DISCUSSION 

Enzyme, enzyme varieties, and their application in the cleaning industry are the main topics of this review 

article biological catalysts, or enzymes, assist living organisms accelerate metabolic processes. Using enzyme-

based products instead of chemical-based products is cost-effective since chemical-based products are 

damaging to us and our environment. Ecologically friendly and cost-effective, enzyme-based products have 

several advantages. As a result, enzyme-based products are time-consuming. A very useful and effective 

substance is enzyme. Another significant and beneficial application of lipase is in the food and pharmaceutical 

sectors. Lipase’s enzyme use in detergent industries is discussed in this article. 

Enzymes like lipase are widely used in cleaning products to remove fat-based stains such as fried fat and 

human sebum. And lipase, too, has a wide range of substrate specificity. Lipases are also employed to kill 

bacteria that contain protein. Lipase, which comprises amylase and biosurfactant, can be used as a detergent 

addition.  More than half of the surfactants on the market currently include enzymes. No matter how important 

enzymes are to the detergent business, little is known about the enzymatics that are employed. 

On the other hand, catalyst-based surfactants have superior cleaning properties than synthetic detergents. 

These are not only efficient at low washing temperatures, but they are also environmentally friendly. In 

addition, enzymes in the surfactants continue to work even after the discolouration has been eliminated. On 

the other hand, enzyme-based surfactants assist maintain the fabric's condition and colour vibrancy.  These 

were biodegradable and could withstand high temperatures. Temperature sensitivity, specificity, 

reverseability, pH-sensitivity and catalytic activity are some of the key characteristics of enzymes. 

                                                                   CONCLUSION 

Every day, we see an increase in the usage of chemicals, which is extremely damaging to living beings and 

the environment. We learned from this investigation that using enzyme-based detergents is highly effective 

and has no negative influence on the environment. A very useful and effective substance is enzyme. Food 

industries, pharmaceutical industries, and rDNA technology are just a few examples of where lipase may be 

used. Enzymes like lipase are often used in detergent formulations to remove fat-based stains, such as fried fat 

and soups. This enzyme has a wide range of substrate specificity. Lipase is also employed to kill bacteria that 

contain proteins, such as salmonella and E. coli. Lipase, which comprises amylase and biosurfactant, can be 

used as a detergent addition. Fat, oil and butter-containing bacteria do not have a chance against Lipase. Cost-

effectiveness and environmental friendliness are the major advantages of enzymatic detergent. 
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