
International Journal of Engineering Science  and Computing, October 2016           2629                                                             http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Lipase: An Overview and its Industrial Applications 
Tejal Shelatkar

1
,  

 
Unnati Padalia

2 

Student
1
, Professor

2 

Department of Microbiology  

 K J Somaiya College of Science and Commerce, Vidyavihar, Mumbai, India  
 

Abstract: 

Lipases are subclass of esterase catalyzing the hydrolysis of lipids. They naturally occur in the pancreatic ju ice and stomac h. From 

long chain fatty acids and glycerol, lipase synthesizes esters. Lipase enzyme d igest the lip ids synthesized by the body and  thereby 

reduce the excess adipose tissue. Lipases occur widely in nature and are produced by animals, yeast, fungi and bacteria but those 

extracted from micro-organisms find wide applications in various industries such as food, pharmaceutical, detergent, text ile, cosmetic 

and biodiesel industries. Also for the synthesis of agrochemicals and other fine chemicals, lipase are used on large scale. T heir 

applications in our daily  life are increasing. A  lot  of research work is been carried out on lipases because of their broad spectrum 

commercial strength.  
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I. INTRODUCTION: 

 

Enzymes play a vital role in carrying out various chemical and 

biochemical react ion in  life of living organis m. Catalase, 

protease, amylase, hydrolysis, lipase, are some of the enzymes 

responsible for authentic functioning of the processes. Lipases 

play a vital role in carrying out various chemical reactions 

involving hydrolysis of lip ids. Fermentation of biobased 

materials leads to the formation of various enzymes  [1]. Lipases 

are lipolytic enzymes breaking down lip id (fat) molecules 

thereby playing a key  role in turnover of water insoluble 

compounds. Enantioselective hydrolysis and transesterification 

is catalyzed  by some lipases [2]. Breakdown of lip ids and their 

mobilization within the cell of individual organis m is effectively 

carried out by lipolytic enzymes thereby aiding in transfer of 

lip ids from one organis m to another [3]. Lipases extracted from 

microorganis ms are used in food, text ile, detergent, cosmetic and 

biodiesel industries. Various new polymeric materials have been 

synthesized with the aid of lipases [4, 5]. Lipase catalysed 

chemical reaction are selective, h ighly efficient and less 

polluting aand thus interest in lipases has grown rapidly [6]. For 

the synthesis of biopolymer, biodiesel, flavouring compounds, 

and pharmaceuticals, novel biotechnological applications have 

been recognized with the use of lipases [7]. Household and 

industrial laundry detergents are made with addition of lipases 

[8]. Lipo lytic enzymes extracted from micro -organisms are 

mostly used for industrial purposes because of high y ields, 

regular supply due to absence of seasonal changes, rapid growth 

of microbes producing enzymes on cheap and cost effective 

media and great variety of catalytic activ ities [9]. A lso 

production of lipase from micro-organisms is more convenient 

and safe and enzymes remain stable than the enzymes produced 

by plants and animals [9]. Biotechnological potential of lipase 

are making them gain enormous attention [10]. Depending upon 

the source of the ext raction, lipases have varied range of 

properties pertaining to source with respect to fatty acids  in 

specificity of position, pH optimum, thermo stability etc [11].  

II.MICROBIAL SOURCES OF LIPAS ES: 

 

Bacteria  

 

Bacteria are potential candidates for the enzyme production and 

thus find wide applicat ions in biotechnology (12). Bacillus 

pumilus, Bacillus coagulant, Bacillus alcalophilus, Bacillus 

subtilis and Bacillus stearothermophilus are the most common 

bacteria producing lipases (12). An extracellu lar thermostable 

lipase activity was reported by thermophilic bacterium strain L2 

isolated from hot spring in Perak, Malaysia. By carry ing out 

fermentation for 28hr at 70 C the activ ity was detected through 

broth and plate assay. Solid  state fermentation is the preferable 

process since in it  the water activ ity is h igh (higher than 0.9) 

required for the metabolic act ivit ies of the organisms. Production 

is usually high when the organisms are adapted to solid medium 

(13). From petroleum contaminated soil a bacterium was isolated 

and codified as Biopetro-4. A  maximum value of 1,675 U / mL 

of the lipase activ ity after 120 hr of fermentation was obtained 

by introducing several inducers (14). A bacillus strain of 

Bacillus stearothermophilus AB-1 was isolated from air which 

gave a maximum lipase activity of 1,585 U/mL in 48hr 

fermentation (15).  

 

Fungus  

 

Rhizopus sp. Aspergillus sp. Pencillium sp., Mucor sp., 

Geotricum sp., and Rhizomucor spp are some of the 

commercially vital fungus useful in the production of lipases 

[12]. Vegetable oil processing factories, industrial waste, 

contaminates soil, dairy plants and oilseed and oil contaminates 

soil are some of the sources of the lipase producing 

microorganis ms [16]. And Rhizomes gave a maximum act ivity 

of 51.9 U/mL(2). Isolation and selection of newer strains of 

fungus is carried out because of the industrial demand for new 

sources of lipases due to their varied catalytic characteristics 

(16). Streptomyces grisesus gave a maximum activity of 51.9 
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U/mL(17).  Using enrichment culture techniques, 59 lipase 

producing fungal strains were isolated from savanna soil of 

Brazil. For primary screening assay, olive oil emulsion and bile 

salts were employed for growing the fungal culture. Among the 

isolated strains, Colletotrichum gloesporioides showed highest 

productivity (18).  

 

Lipase assay for fungal culture  

 

On the basis of olive oil hydrolysis titrimetric estimat ion will be 

performed for determin ing the lipase activity in the broth 

medium. The medium fo r lipase production contains 10mL of 10%  

homogenized o live oil in 10% gum acacia, 5mL of 0.2 mol/L 

citrate buffer and 2mL of 0.6% CaCl2 solution, pH 7.0. To this 

medium 1 mL of sample solution or 10mg mycelial powder is 

added and the medium is incubated at orbital shaker with 

100rpm as shaking speed at 37 C for 1hr. To cease the reaction, 

20ml ethanol acetone mixture (1:1) will be added to the reaction 

mixture. Fatty acids will be liberated and titrated with 0.1 mol/L 

NaOH. The amount of lipase releasing one mole fatty acid per 

min is defined as one ‘lipase unit’(U). Units per mL of the broth 

and units per gram mycelium are the units of expression for 

extracellular and intracellu lar lipase activity respectively (19).  

 

Applications 

 

Due to versatility of propert ies lipase constitute a vital group of 

biotechnologically valuable enzymes. Diversity in  enzymatic 

properties and specificity of substrate has made lipase more 

attractive on industrial scale. Thus lipases will be produced in 

large amount by employing recombinant DNA technology  [20]. 

Comprising a wide range of applicat ions in industries, lipases 

make about billion dollars business [21]. Increasing amount of 

informat ion of lipases in the current literature is the evidence 

that lipases are been received enormous attention. Lipases  are 

the third largest group of enzymes with respect to the total scale 

volume [3]. Lipases are either used as biological catalyst for 

manufacturing food ingred ients and as application in processing 

fine chemicals [11].  

 

Fat and oil Industry  

 Lipases play a vital role in hydrolyses of triglycerides into 

diglycerides, g lycerols, monoglycerides and fatty acids esters 

fixation.  Some vital chemicals reactions catalyzed by lipases  are 

transesterification and interesterification [8]. Due to the 

versatility of lipase, they have potent application in 

pharmaceuticals, leather, paper industries and detergent [22]. 

Production of cocoa butter from palm mid fraction ie. 

transesterification of cheaper oils can be efficiently carried out 

by lipases. In fat and oil industries, transesterification of lipase 

has led to production of "Betapol", pharmaceutically vital 

polyunsaturated fatty acid (PDFA)-a human milk fat  substitute, 

equivalence of cocoa butter, and production of biodiesel from 

vegetable oil [23]-[25]. The economy of enzymatic degumming 

of vegetable oils has significantly improved because of 

introduction of microbial phospholipase – Lecitase Nova [8]. 

Dairy Industry  

Hydrolysis of milk fat, modification of fatty acid chain length 

enhancing flavors of various cheese is efficiently done by lipase 

[8]. Lipolysis of butter cream and fat and accelerating ripening 

of cheese are the current applications of lipase in dairy industries 

[25] – [26]. In  industries of manufacturing cheese, a whole range 

of microbial lipases are used extracted from Aspergillus niger 

and Aspergillus oryzae[27]. When cheese is incubated at 

elevated temperature so as to produce a concentrated flavour, 

enzymes modified cheese is produced. Fat concentration is 10 

times higher in enzyme modified cheese than that of the normal 

cheese [25]-[26]. Immobilization of lipases has introduced 

conjugated linoleic acid  (CLA) in dairy food products .Lipases 

protease and lactase all aids in  hydrolyzing protein, lactose and 

lip ids respectively in order to level up the flavors processer and 

moieties of flavors [28]. 

Bakery Industry 

  

Lipases have extensive applications in bakery industries. 

Enhancement of flavours, manufacturing of cheese products, 

butterfat and cream lipolysis are some of the current application 

of lipolytic enzymes [8]. By lip id catalyastion, softness and 

texture could be improved [29]. Volume of b read can be 

increased with reducing its init ial firmers with the help o f lipases 

[30]. Lipo lytic enzymes were used to increase the flavor of 

butter by generating hydrolysis of butterfat [31]. From 

Aspergillus oryzae, an artificially expressed lipase enzyme was 

used in essential process of bakery industry [32]. High 

productivity of lipase enzyme was reported from yeast having 

bacterial lipase gene LIP a when used in the bread production 

and this added as technological additive [33].  

III.CONCLUS ION  

 

Novel cost effective and efficient processes are needed to be 

developed for the increasing demand is the lipase because of 

their potent use in various industries. Food industries including 

dairy industries and alcoholic beverages factories are the 

promising fields of lipolytic enzymes. Flavour development in 

dairy products (margarine, cheese, and butter), diet control food 

products, meat processing and sausage production and beverages 

are some areas having potent and vital use of lipase enzyme. 

Immobilisation techniques play a vital role in  strengthening the 

process of lipase production. Production of biodiesel, b io 

polymeric materials and fine chemicals are other fields having 

wider applications of lipases. Industrial biotechnology is making 

rapid improvements because of their significant increasing 

spectrum due to characterisation and vital applicat ions of lipase 

enzyme. To full fill and cater to the needs, novel 

biotechnological process using genetic engineering has to be 

formulated for elevating the lipase production. 
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