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Abstract- Synthesis of biodegradable products for industrial applications have emerged with considerable biotechnological 
significance. Thus, an approach to search the lipase in detergent industry with improved production is characterized by an 
isolation of a solvent tolerant bacteria from the local environment with high activity in alkaline pH and, stability in the 
presence of organic solvents. We have tried in making it cost efficient and commercially important enzyme by media 
optimization. Maximum lipase production was obtained at pH 9 and temperature at 37°C. Purification of lipase was carried 
out with ammonium sulphate precipitation and gel filtration chromatography. SDS-PAGE estimated the molecular mass of 
lipase protein to be 27kDa.  
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I. INTRODUCTION 
 
Lipase (EC 3.1.1.3), an enzyme that naturally 
catalyzes the hydrolysis of carboxyl ester bonds of 
long chain acyl glycerols to free fatty acids and 
glycerols, at lipid-water interface (Alford et al., 
1964). Lipase belongs to α/β hydrolase fold super-
family, that possess catalytic triad Ser-Asp/Glu-His, 
and a consensus sequence of Gly-X-Ser-X-Gly at an 
active site (Brzozowski et al., 1991; David et al., 
1992). Lipases are ubiquitously present in nature, 
largely produced by microbes, because of the ease of 
genetic manipulations for better selectivity and 
stability, and to yield at large scale. For commercial 
purposes, it has been reported that bacterial lipases 
are receiving attention nowadays, due to its function 
in extreme conditions (Gupta et al., 2004).  
 
Hydrolytic lipases are demonstrated with potential 
applications in industrial laundry and household 
detergents to discard the stains and in forming the 
detergents environmentally safe, bioremediation, oil 
processing, dairy and pharmaceuticals industries 
(Gaoa et al., 2000). Detergent industries are chief 
buyers of enzymes across the globe. Lipase and 
protease are an essential enzymatic ingredients in 
detergent formulations (Maurer, 2004). Limiting 
factors still exist with the availability of lipase for 
industrial applications. Economical production of 
industrially compatible enzymes, are of tremendous 
interest among researchers; Sujatha et al., 2013, 
repotred, an either way is by optimizing process 
parameters such as carbon source, pH, temperature, 
incubation time, organic solvent tolerance etc.  
 
Ruchi et al., in 2008, studied solvent tolerant 
Pseudomonas aeruginosa strain PseA, producing 
alkaline lipase for detergent applications. It has been 
reported that solvent tolerant lipase show greater 
stability with improved activity, more solubilisation 
of substrate, easy product recovery, and ability to 

reverse the direction of reaction (Rahman et al., 2006; 
Sharma & Kanwar, 2014). Lipase from 
Staphylococcus sp strain ESW has been characterised 
as thermoactive, alkaline and detergent-stable, to 
assess its value for industrial application. The enzyme 
remained active in a broad range of pH from 9.0 to 
13.0 with optimum pH at 12 and temperature at 60°C 
(Cherif et al., 2011). 
As per the fastest growth of lipase-based 
technologies, the described work is focused on the 
effect of different culture conditions to attain the 
maximum activity. We have successfully reported the 
preliminary steps of our objective by (i) isolating and 
screening a lipase producing bacteria from soil (ii) 
solvent tolerance ability (iii) media optimization, and, 
(iv) purification of an enzyme. 
 
II. MATERIALS AND METHODS 
 
2.1. Isolation and screening of lipolytic bacteria 
Soil sample was collected from petrol pump 
(22°34'18.7"N & 72°57'31.7"E), Anand, Gujarat, 
which were serially diluted on Tributyrin agar plates 
comprising 0.1% (w/v) tryptone, 0.5% (w/v) yeast 
extract, 0.5% NaCl (w/v), 1% (v/v) Ttributyrin and 
2.5% agar, for primary screening. Plates were 
incubated at 37°C for 72 hours, the colonies exhibited 
zone of clearance went for secondary screening with 
substrate olive oil, suggested to screen true lipase 
producers, containing 0.1% (w/v) tryptone, 0.5% 
(w/v) yeast extract, 0.5% NaCl (w/v), 1% (v/v) olive 
oil and 2.5% agar. Olive oil plates were observed for 
zone of clearance after keeping at 37°C for 72 hours. 
This is a selective method for finding lipolytic 
organism from mixed population. Isolates that gave 
positive results with secondary screening, were 
further examined for the stability in organic solvents. 
 
2.2. Screening for solvent tolerance  
5 organic solvents, n-propanol, cyclohexane, n-
heptane, benzene, and acetone were chosen with Log 
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P values ranging from -0.24 to 6.6. Initially screened 
by plate overlay method, solvents were poured on the 
agar plates with bacterial culture, grown 24 hours 
before, and incubated at 37°C. Plates were monitored 
for 72 hrs till the appearance of clear zone. Followed 
by tube assay, cultures observed on plates were 
grown in tubes containing 10 ml broth (yeast extract, 
tryptone, NaCl, Olive oil) with addition of 3ml of 
each solvents to different tubes, incubated at 37°C 
with continuous shaking condition. Microbial growth 
was observed after 72 hours and checked by 
recording A660. The isolate showed clear zone and 
maximum growth in presence of solvents, herby 
referred as PFS1 have been selected for further study. 
 
2.3. Culture, cultivation and morphological 
characterization   
 
PFS1 was maintained on nutrient medium agar slants 
(yeast extract, NaCl, tryptone and agar) and were 
subcultured. Inoculum was made by transferring a 
single loopful culture from the stock culture to 
nutrient medium and cultivated at 37°C in shaking 
condition at 120 rpm.  
Now, 1% inoculum is added to the production media 
containing 0.1% (w/v) tryptone, 0.5% (w/v) yeast 
extract, 0.5% MgSO4 (w/v), 1% (v/v) Tributyrin and 
Tween80. Flasks were incubated at 120 rpm in 
shaking incubator maintained at 37°C and the 
attained microbial growth. 
Morphological characterization was performed by 
Gram staining. 
 
2.4. Lipase assay 
Lipase activity was determined according to Lowry 
and Tinsley method (Kwon & Rhee, 1986). Aliquots 
ranging from 0.5ml to 5.0ml were prepared in test 
tubes from the stock solution containing 80mg oleic 
acid in 100ml benzene, and final volume was made 
up to 5.0 ml with benzene. 1ml of cupric acetate 
pyridine reagent was added to the reaction mixture. 
Tubes were vortexed intensely for 2 min followed by 
centrifuged at 5000 rpm for 5 min. The upper layer of 
benzene containing fatty acids was carefully 
separated and development of bluish colour was 
measured at 715 nm against the control which 
contains no fatty acid. One unit of an enzyme is 
defined as the amount of enzyme required to 
hydrolyse one µmol of fatty acid in one minute from 
tryglycreides under standard assay conditions.  
 
2.5. Optimization in production media 
PFS1 was cultured in production media and incubated 
at 37°C in constant shaking condition at 120 rpm. 
Lipase activity was determined from the supernatant 
at constant interval of 24, 48, 72, and 96 hours of 
incubation.  
Optimum pH was checked at different pH range from 
6-10 in production medium adjusted with 0.1N HCl 
or 0.1N NaOH, by keeping other parameters 

consistent. Followed by an assay to obtain the highest 
lipase activity. 
Effect of temperature was investigated at three 
varying temperatures at 30°C, 37°C and 45°C, by 
keeping other parameters unaltered and assayed 
lipase activity.  
 
2.6. Purification of Lipase 
Bacterial culture was harvested at late log phase and 
the supernatant with extracellular lipase was 
collected. Ammonium sulphate was added slowly to 
it under chilled condition in beaker with continuous 
stirring to obtain the particular concentration 
followed by overnight incubation at 4°C and then 
centrifuged at 12,000 rpm for 25 minutes. 
Supernatant was discarded and pellet was dissolved 
in 50mM Tris-HCl buffer, and subjected for dialysis 
for 10-12 hours against 1litre of 50mM Tris-HCl 
buffer. Lipase activity is checked of this partially 
purified sample. 
The dialysed sample was applied to Sephadex G-50 
column, pre-equilibrated with 50mM Tris-HCl buffer 
and the eluted fractions were collected at the rate of 
1ml/min by addition of buffer into column. For each 
fraction, protein concentration and an enzyme assay 
was performed. The active fraction was separated and 
the molecular weight of purified lipase is determined 
by Sodium Dodecyl Sulfate-Polyacrylamide Gel 
Electrophoresis (SDS-PAGE) with 5% 
polyacrylamide gels under denaturing conditions. 
Proteins were stained with silver staining method.  
 
III. RESULT AND DISCUSSION 
 
In our study, 6 isolates from soil sample showed zone 
of clearance on tributyrin agar plate in primary 
screening, named as PFS1, PFS2, PFS5, PFS6, PFS8 
and PFS9. Out of 6, only 4 isolates, PFS1, PFS2, 
PFS5, PFS6 were appeared on plates due to 
hydrolysis of olive oil substrate while secondary 
screening. In search for the organic solvent tolerance, 
by plate overlay method with n-propanol, 
cyclohexane, n-heptane, benzene and acetone, it was 
identified that PFS1, was the strongest isolate to 
thrive and form lipolytic zone in most of the solvents. 
The results are described below in table 1. Baharum 
et al., in 2003, studied better activity as well as 
stability with direct plating method in presence of 
benzene, toluene or mixture of both, from Bacillus 
sphaericus.  

 
Table 1: Growth of isolated cultures in organic 

solvents (+) for growth and (-) for no growth 
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PFS1, PFS5 and PFS6 which gave the results with 
plate overlay method were confirmed by tube assay 
method. This was studied by observing turbidity of 
the isolates and by recording A660. The result matched 
with the plate overlay method, and obtained 
maximum tolerance in PFS1 (Fig1); as a result, PFS1 
was selected for the further studies. 
 

 
Fig1: Growth of PFS1, PFS5 and PFS6 in presence of solvents 

 
Morphological studies on strain PFS1, identified it as 
Gram positive with small sized, spherical shape and 
arranged in clusters (figure 2). 
         

 
Fig 2: Gram staining of PFS1 

 
In order to obtain the maximum lipase production 
with PFS1, incubation time starts increasing 
gradually and attained optimum growth at 48 hours, 
followed by moderate decrease in the activity at 72 
and 96 hours. Figure 3 shows the pattern of time 
consequences. 
 

 
Fig 3: Lipase production at different time intervals 

It was found that PFS1 was highly active in alkaline 
conditions, attained the maximum activity at pH 9 
(figure 4). Lipase activity with the alkaline pH, hold 
strong application in detergent industry. Thus, it has 
become an intensive area of research (Gunasekaran et 
al., 2006). 
 

 
Fig 4: Lipase production at varying pH 

 
The suitable temperature for maximum production 
was 37°C. Figure 5 displays lipase production 
obtained at 30°C, 37°C and 45°C. Kumar et al., in 
2012, reported highest lipase activity from Bacillus 
sp. at pH 8 and the found the optimum temperature at 
35°C. 
 

 
Fig 5: Lipase production at varying temperature 

   
Attempts to Ammonium sulphate precipitation, was 
successfully achieved, with the partial purification of 
lipase at 60% saturation. The highest activity was 
obtained and the precipitated protein in buffer was 
desalted by dialysis. The studies conducted by 
Kanwar et. al., in 2002, also recovered the lipase 
protein from culture broth at 60% ammonium sulfate 
fraction. When compared to crude enzyme (1.92 
U/ml), it resulted in 5-fold purification in enzyme 
activity (6.5 U/ml). 
The fractions which indicated high activity with 
re-purification by gel filtration chromatography 
on Sephadex G-50 column with bed volume of 
32 ml to 30cm X 1cm, were confirmed to its 
homogeneity by SDS-PAGE. It revealed a clear 
band in one lane as well as number of diffused 
bands of other proteins in separate lane. On 
comparison with the standard molecular weight 
markers, the apparent molecular weight of lipase 
was found to be 27kDa as shown in figure 6. Few 
reports are available on microbial lipase with 
molecular weight ranging from 12- 76 kDa 
(Talon et al.,1995). 
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Fig 6: SDS-PAGE (Lane 1: unstained marker Lane 2: purified 

lipase) 
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