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Abstract 
 
Problem statement: Lipases are hydrolytic enzymes which have many 
industrial and environmental applications. For employing the lipase for 
specific application its basic characteristics should be well understood 
.Hence its activity, protein molecular weight determination and 
optimisation of different parameters is necessary. Approach: In the 
present study isolation, characterisation and partial purification of 
lipase produced by the strain Aspergillus Brasiliensis for alkaline 
lipase production was performed. The strain was isolated from spoiled 
pickle and cultured. The cultured organism is then sequenced for 
identification of the organism. Different parameters like pH, 
temperature, and substrate affecting lipase production were optimized 
Results: Maximum alkaline lipase was produced when culture was 
incubated at 27°C with initial medium pH 7.0. Supplementation of 
production medium with different substrate like olive oil, refined oil, 
rice bran oil, gingelly oil and leather fleshing oil in different 
percentage has significantly influenced the lipase activity. The 
maximum lipase activity in different percent of substrate oils were 165 
U/ml, 150 U/ml, 165 U/ml and 140 U/ml. In leather fleshing waste oil 
it showed maximum activity of 140 U/ml. The enzyme was purified 
40-fold to homogeneity by ammonium sulfate precipitation and 
dialysis. Its molecular weight was 31 kDa on SDS-PAGE. 
Conclusion/Recommendations: The lipase of this strain has high 
hydrolytic activity in different substrate conditions and operational 
parameters. The maximum lipase activity on fleshing oil provides a 
cheaper source for lipase production and thus providing an 
environmental management solution in leather industry. 
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1. Introduction 
Lipases (glycerol ester hydrolases EC: 3.1.1.3) are serine hydrolases which hydrolyse 
triacylglycerols to fatty acids, di-acylglycerols, mono acylglycerols and glycerol. They 
also catalyze the reverse reactions such as esterification and trans esterification [1]. 

Microbial lipase has enormous potential regarding to their usage in different 
industries. The interest in microbial lipase production has increased in the last decades. 
Due to their versatile features of the molecular structure and catalytic properties, these 
enzymes have potential biotechnological application in different industrial sectors such 
as food, waste water treatment, cosmetics, oleo chemical, pharmaceutics, detergents 
and in the fuel sector, which applies lipase as catalyst for synthesis of esters, trans 
esterification of the oil and in the production of bio diesel [2]. 

Generally, the enzymes of industrial interest are produced in the presence of 
inducers in the case of lipases, the presence of triacyl glycerol, surfactants, vegetable 
oils, oil industry wastes or their hydrolysis products in the culture medium have, in 
most cases, an inducible effect on lipase production[3]. Most of the well studied 
microbial lipases are inducible extracellular enzymes. The study aims at a cheaper 
source for the production of lipase i.e. source like fleshing oil and also to characterize 
the extracellular lipase produced by Aspergillus brasiliensis in that source. 

 
 

2. Materials and Methods 
2.1. Media composition: 
The minimal media composition is as follows potassium nitrate-3g, Potassium di 
hydrogen phosphate-1g, magnesium sulphate-1g. 
 
2.2. Protein determination 
Protein was measured photometrically by the method of Bradford with Coomassic 
protein assay reagent [13]. 
 
2.3. Enzyme assay 
The lipase activity in the crude enzyme extract was done using the titrimetric method 
following the procedure: 

The reaction mixture contains 5ml of the emulsion (90ml of hot soluble Polyvinyl 
alcohol with 10ml olive oil), 4 ml of 200 mM sodium phosphate buffer pH 7.2, 1ml 
3M Calcium chloride, 2ml 0.0075% Trition X 100, and 2 ml Sodium chloride was 
incubated for 5 min at 35°C. Then 1ml enzyme extract was added and incubated for 
30min.The analyses were carried out in duplicates or triplicates. 

The reaction was stopped adding 10 ml of 1:1 acetone / ethanol solution and the 
titration performed with 0.05 N NaOH. Blank assays were conducted adding the 
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enzyme just before titration. One unit (u) of lipase activity was defined as the amount 
of enzyme which produces 1µ mol of fatty acids per minute under assay 
conditions.(Arima etal. ,1972) 

 
2.4. Determination of molecular weight by SDS PAGE 
The molecular weight of the purified lipase was checked by 10% Sodium Dodecyl 
Sulphate PolyAcrylamide Gel Electrophoresis (SDS PAGE).  
 
2.5. Determination of pH and temperature optimum 
The temperature and pH optimum of extra cellular lipase was determined at 
different degrees ranging from 20-50°C. To determine the effect of temperature on 
lipase activity, extracted enzyme and substrate were incubated at various reaction 
temperatures before starting the experiment and the enzyme assay was performed to 
determine the optimal temperature titrimetrically using olive oil as substrate. The 
optimal pH was determined by incubating the enzyme-substrate at various pH from (3 
to 10) and assayed for lipase activity. 
 
2.6. Thermo stability and pH stability of lipase 
The thermo stability of the lipase fraction was studied by incubating the enzyme 
extract at various temperatures (20 -50°C) for 1 h. The residual lipolytic activities 
were then determined using olive oil substrate. 

 For pH stability, enzyme extract was incubated using different pH buffers for 
1h. The reaction mixtures were incubated as per standard assay and the residual 
lipolytic activities were then determined using olive oil as substrate. 

 
2.7. Effect of different substrates: 
The lipase production by the organism in different substrates (carbon source) like olive 
oil, refined oil, rice bran oil, Gingelly oil and leather fleshing oil was examined. The 
oil substrate was added in different concentrations ranging from 1% to10% in minimal 
media. The organism was inoculated and the lipase activity on subsequent days was 
analyzed by titrimetric assay. 

 
 

3. Results and Discussion 
3.1. Effect of Temperature and pH 
 Lipase activity was determined at different temperatures and pH under standard assay 
conditions. The enzyme exhibited maximum activity at 27°C with substantial activity 
between 25 and 30°C. The enzyme declined slowly above temperature 40°C. the effect 
of pH was analysed between the range of 6.5 to 8.0 using buffers  
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3.2. Substrate Study 
The organism was inoculated into 50ml minimal media containing different percentage 
of olive oil, refined oil, gingelly oil, rice bran oil and fleshing oil. Then the lipase 
activity is measured in each flask for alternative day .Based on the results: 
 
 

Substrate Maximum 
Percentage 

Maximum 
Lipase Activity 

OLIVE OIL 2% 565 U/ml 
REFINED OIL 5% 450 U/ml 
GINGELLY OIL 2% 75 U/ml 
RICE BRAN OIL 2% 83 U/ml 
FLESHING OIL 10% 140 U/ml 
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3.3 Characterisation of the Leather Fleshing: 
The CHNS analysis results shows that %N-10.61, %C-39.01, %H-5.299. The fat 
content in the fleshing was 5.5%. The fleshing was chopped into small size and the oil 
was extracted by boiling at a temperature of 95°C 
 
3.4.SDS-PAGE 
The SDS –PAGE was performed and the molecular weight of the protein was 
determined as 31KDa. The lane represents the protein marker, the lane 2 crude lipase, 
the lane 3 purified lipase: 
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4. Conclusion 
 The ability of A.brasiliensis to roduce lipase in different sources and fleshing 

oil. 
 Lipase produced from A.brasiliensis is purified and its lipase activity is 

analysed. 
 The protein determination through SDS-PAGE shows the molecular weight of 

the protein is 31KDa 
 The thermal and pH stability is analysed.  
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