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Abstract 

The use of microorganisms as bioreactors has been 

the trend of the year. Lipase which is one of the most 

commonly used enzyme in food and textile industry 

is of high demand. The current work aims to use 

microbes as bioreactors to produce the required 

enzyme lipase in laboratory conditions.  The 

organisms used for lipase production were isolated 

from soil and screened for their efficiency. The 

positive organisms were further identified as 

Corynebacterium species as per the Bergey’s manual. 

The substrate used for the enzyme production was 

olive oil and tween 80. The enzyme thus produced 

was purified by Salt precipitation and Dialysis. The 

enzyme produced was estimated quantitatively and 

the activity and efficiency of the enzyme was 

calculated qualitatively.  The standard conditions of 

temperature and pH were also estimated for 

maximum enzyme production.  Thus maximum 

enzyme production with economic sources has been 

achieved. 
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Introduction 

Lipase (Triacylglycerol lipases,EC 3.1.1.3) are water 

soluble enzymes which have the ability to hydrolyse 

triacylglycerols to release free fatty acids and 

glycerol. Lipase constitutes a major group of 

biocatalysts that have immense biotechnological 

applications. Lipase have been isolated and purified 

from fungi, yeast, bacteria, plant and animal 

sources.[1] Lipoprotein lipase (LPL) is a member of 

the lipase gene family, which includes pancreatic 

lipase, hepatic lipase andendothelial lipase. LPL is 

water soluble enzyme that hydrolyzes triglycerides in 

lipoproteins, which is found in cylomicrons and very 

low density lipoproteins. Lipoprotein lipase which is 

a hydrolytic enzyme produced by many tissues and is 

rate-limiting for the removal of lipoprotein 

triglycerides from the circulation. It also has other 

important roles in many normal tissues, as well as in 

certain metabolic diseases including obesity. [2] 

Lipases are ubiquitously produced in plants, animals 

and microorganisms. Microbes can easily cultivate 

and microbial lipases are mostly extracellular and 

hence have received particular attention with respect 

to their industrial production and applications. [3] 

They catalyze both the hydrolysis of triglycerides and 

the synthesis of esters from glycerol and long chain 

fatty acids. In additions they also serve as biocatalyst 

for alcoholysis, acidolysis, esterification and 

amionlysis. The common mode of lipases as a 

biocatalyst is shown below: 

Fats or oils +Water →fatty acid + Glycerol 

 

Lipases of microbial origin have greater industrial 

attraction because they are available in large 

quantities and can be produced with high yields. 

Numerous lipases have been characterized and efforts 

have been made to improve their stability in organic 

solvents for varied applications. Cost effectiveness, 

the main concern of industries is also found suitable 

in lipase catalyzed process as compared to traditional 

downstream processing where major bottleneck are 

energy consumption and toxic byproducts. [4] The 

aim of the study was therefore, to purify and study 

the kinetics of lipase enzyme produced by Bacillus 

sp. A local strain isolated from a petroleum 

contaminated soil sample. 

 

Material and methods 
Study site: Sample were collected from oil and 

petroleum contaminated soil of petrol pump situated 

in and around near L.B Nagar Hyderabad Andhra 

Pradesh. India. 

 

Sample collection   
Replicate soil samples were collected from a depth of 

5-10 cm with the help of a sterile spatula and stored 

in sterile plastic bags. Following collection, the soil 

samples were immediately transferred to the 

laboratory for examination and subsequent analysis. 

 
Isolation of lipase producing Bacteria:  

Soil samples have been serially diluted. For serial 

dilution, 1gm of soil sample dissolved in 10 ml of 

sterile water and mixed with the help of rotary 

shaker. The sample (aqueous slurry) was serially 

diluted up to 10-6 dilution 100 μl of sample use for 

spreading and plated on to Tween-80 agar base 

containing 0.5% (w/v) peptone, 0.3% (w/v) yeast 

extract, 1%(v/v) Tween -80 and 2% agar (pH 7.0) by 
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spread plate method [1]. Plates were incubated at 

37°C for 24-72 hours two days. Pure culture isolates 

were maintained on minimal media agar slants (yeast 

extract, NaCl, Peptone and 2% agar, Ph 7.0) or 

nutrient agar media (Peptone, NaCl, Beef extract, 

Agar and pH -7.2 -7.5) and were sub cultured every 

15 days. 

 

Screening of the Isolates for Lipase Activity:  

Lipolytic organisms were screened by qualitative 

plate assay. Isolates were grown on Tween-80 agar 

base and same media containing olive oil in place of 

tween -80 are incubated at 37°C for 2 days. After 

2days zone of clearance were observed due to 

hydrolysis of Tween-80 and olive oil. 

 

Culturing and Characterization of the Isolates: 

The isolates showing maximum zone of clearance 

were selected for further analysis. Morphological and 

biochemical characteristics of the isolates have been 

studied for the identification of the isolate as per 

Bergey’s Manual. 

 

Production media for enzyme production:  

Lipid degrading or lipolytic isolated bacteria are used 

for enzyme production in olive oil broth medium 

which containing peptone (5g/L), yeast extract 

(3g/L),Olive oil (1%) pH7.5. After preparation of 

medium the test culture was inoculated in the media 

and incubated at 37°C for 3days for the production or 

enzyme. 

 

Enzyme Isolation and purification by Ammonium 

salt precipitation:  

Production media with enzyme solution was 

centrifuged at 6000rpm for 10 minutes to obtain 

clarified supernatant. Cell free extract was used as 

crude lipase. Further purification was performed 

using Ammonium sulphate salt precipitation. 

According to this method, ammonium sulphate salt 

was slowly added to crude enzyme solution under 

continuous stirring at 0°C until the required 

saturation percentage was reached (50-100%). The 

solution was than incubated at 40C overnight. Then, 

the solution was centrifuged 6000rpm for 10 minutes 

and the precipitate obtain was re-dissolved in 

phosphate buffer saline (1X) pH7.5 and stored at 

4°C. 

 

Qualitative determination of lipolytic Activity 
Lipase Assay: Lipase activity was measured by 

titrimetric method using olive oil as a substrate. Olive 

oil (10% v/v) was emulsified with gum Arabic (5% 

w/v) in 100mM potassium phosphate buffer pH 7.0. 

100μl of enzyme was added to the emulsion and 

incubated for 15minutes at 37°C. The reaction was 

stopped and fatty acids were extracted by addition of 

1.0ml of acetone: etahanol solution (1:1). The amount 

of fatty acids liberated were estimated by titrating 

with 0.05M NaOH until pH 10.5 using a 

phenopthalelin indicator [3]  

 

 
 

Quantitative estimation of lipolytic activity: 
Lowry’s Method: Quantity of enzyme produced was 

measured by follin lowry’s method. In this method 

0.2 ml of BSA (2mg/ml) working standard, 1ml 

distilled water serves as blank. Then add 4.5 ml of 

reagent A [2% Na2CO3 in 0.1N NaOH (48ml) + 

1%NaK Tartarte in H2O (1ml) + 0.5% CuSO4.5H2O 

(1ml)] and incubate for 10 minutes. After incubation 

add 0.5 ml of reagent B [1 Part Folin - Phenol (2 N): 

1 Part water] and incubate for 30 minutes. Measure 

the absorbance at 660nm in Spectrophotometer and 

plot the standard graph and estimated the amount of 

enzyme present in crude media. [5] 

 

Standardization of Production Conditions for 

maximum enzyme production 

 

Effect of temperature on Enzyme Production 

To analyze the role of various temperatures on 

enzyme production, the production media with same 

composition and same inoculated culture was 

incubated at various temperatures. The selected range 

is 40, 370 and 420C. After the incubation for enzyme 

production, all the replicates were subjected for 

enzyme purification and the quantity of the enzyme 

thus produced was estimated. The graph was plotted 

showing the effect of temperature on the 

concentration of the enzyme produced. As the results 

the best temperature for the maximum production of 

the enzyme was calculated. 

 

Effect of pH on Enzyme Production:  

The optimum pH for enzyme production was selected 

by varying the pH of the olive oil broth medium as 5, 

7 and 9 respectively, whereas the other parameters 

were unaltered. 

 

Enzyme Immobilization: 

The enzyme thus produced was further stored for 

future use, in the form of calcium alginate beads. For 

this purpose, sodium alginate and calcium chloride 

solution were used. The enzyme was mixed with 

sodium alginate and was released as drops into the 

chilled calcium chloride solution. The enzyme thus 

forms calcium alginate a compact structure. These 
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beads can be stored for several days and can be 

transported for the laboratories as required.  

Results and Discussion 

Screening and Isolation of lipolytic Bacteria: 

After the serial dilution of the source sample several 

colonies were obtained in the lipid medium. After 

processing them for the lipase enzyme screening only 

one culture was selected and was used for further 

production. 
 

Identification and Characterization of the 

Bacteria:  

The isolate was identified as rod shape Bacillus sps 

based on Gram Staining, Morphological and 

Biochemical characterization. By following the 

Bergey’s manual, the isolate was identified to be 

Corynebacterium species. The organism was further 

replicated as pure culture. 

 

Table 1: Biochemical Nature of Organism 

S.No. Test  Result  

1. Gram Staining positive 

2. Morphology Bacilli  

3. Catalase positive 

4. Gelatin liquification positive 

5. Mannitol fermentation positive 

6. Glucose fermentation positive 

7. Lipid hydrolysis positive 

8. Starch hydrolysis positive 

 

Qualitative estimation of lipase enzyme by lipase 

assay titrimetric method 
The lipase thus produced was estimated to study the 

quality and efficiency. Titrimetric method was used 

for the same.  

 

As per the method lipase activity was obtained in 

0.123U/ml. 

 

Quantitative estimation of enzyme by Lowry’s 

method 

The Concentration of the enzyme thus produced was 

calculated using Lowry’s method. The intensity of 

the color developed was estimated at 660 nm using 

spectrophotometer. 

 

Graph 1: Showing quantitave estimation of 

enzyme by lowery’s method 

As per the standard graph the concemntration of the 

enzyme as been estimated to be 2μl/ml in sample 

 
 

Effect of Temperature on Lipase Production 

The concentration of Lipase produced at various 

temperatures was measured and plotted against the 

temperature. The results are depicted as follows. 
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Fig2: Graph showing effect of Temperature on lipase enzyme production 

 
As per the above graph the optimum temperature required for the maximum enzyme production is 370C 

 

Fig3: Graph showing effect of pH on lipase enzyme production 

 
As per the above graph the optimum pH required for the maximum enzyme production is 7 

 

Conclusion:  

The current work was aimed to produce maximum 

concentration of efficient lipase from cheaper sources 

like soil bacteria. The bacterium that was positive 

towards lipase production was identified to be 

Corynebacterium species. The organism was 

prepared as pure culture and used for further analysis. 

Production media was prepared by incorporating 

tween 80 and olive oil in the basic media. The  

 

production media was incubated for 3 days and the 

enzyme thus produced was extracted and purified. 

The pure enzyme was thus assayed qualitatively and 

the efficiency was found to be 0.123U/ml. The 

concentration of the enzyme produced was calculated 
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and found to be 2μl/ml in sample. The study was 

further focussed to study the optimal conditions for 

the maximum enzyme production. The optimum 

temperature and Ph was calculated to be 370C and 7 

repectively. The enzyme thus prodyuced was 

maximum under these conditions.  
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