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ABSTRACT 

A study was under taken to investigate the distribution of lipase producing bacteria in the salt pan area of Vaippar, 
Thoothukudi District, Tamil nadu, India. Among 10 bacterial isolates only three were able to producing maximum 
enzyme activity under different conditions with good additives but the enzyme activity of the bacterial strains varied. 
There are Pseudomonas aeruginosa, Enterobacter gergoviae and Aeromonas veronii. Pseudomonas aeruginosa has 
maximum activity of lipase about 180 U/ml in 24 hours incubation. The isolate of Enterobacter gergoviae and 
Aeromonas veronii were also produced maximum activity of lipase in 137 U/ ml and 140 U/ml at 24 hours respectively. 
Several compounds have been added to the culture medium in order to assess their efficiency as inducers of lipase 
production. The effect of various substrates and additives on lipase activity has been studied. The maximum lipase 
production was achieved by only immobilized cells than free cells. The lipase enzyme was partially purified by 
ammonium sulphate precipitation method. Lipase enzyme used phytoremediation treatment were studied the growth 
pattern of seeds. 
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INTRODUCTION 
Lipases (tri acyl glycerol acyl hydrolases, EC 3.1.1.3) are one of the most important classes of industrial 
enzymes. They hydrolyze triglycerides into diglycerides, mono glycerdes, glycerol and fatty acids. Lipase 
occurs widely in nature, but only microbial lipases are commercially significant [1]. Lipase is the first 
enzyme to be discovered by Claude Bernard in 1856 and since then, researchers have obtained on 
increased interest in discovering potential enzyme producing micro organisms and identifying the unique 
enzyme properties. This research is interest is due to the great economic potential of enzyme on the 
market which increasing year by year. The global market for industrial enzyme as reported by Bussiness 
Communication Company, Inc was estimated at $2 billion in 2004 and has an average annual growth rate 
of 4 to 5% [2]. In recent years there has been increasing interest in the study of lipase, mainly due to their 
potential application as medicine (digestive enzymes), food additives (flavour modifying enzyme), clinical 
reagents (glycerdes – hydrolytzing enzymes ) and cleaners (Detergent additives) [3]. 
The demand for industrial enzymes, particularly of microbial origin, is ever increasing owing to their 
applications in a wide variety of processes. Enzyme-mediated reactions are attractive alternatives to 
tedious and expensive chemical methods. Enzymes find great use in a large number of fields such as food, 
dairy, pharmaceutical, detergent, textile, and cosmetic industries. In the above scenario, enzymes such as 
proteases and amylases have dominated the world market owing to their hydrolytic reactions for 
proteins and carbohydrates. However, with the realization of the bio-catalytic potential of microbial 
lipases in both aqueous and non-aqueous media in the last one and a half decades, industrial fronts have 
shifted towards utilizing this enzyme for a variety of reactions of immense importance [4]. Lipases which 
are stable and work at alkaline pH, say 8 to 11, which are usually the suitable wash conditions for 
enzymated - detergent powders and liquids, have also been found, and these hold good potential for use 
in the detergent industry [5]. In the present study, isolation and screening of lipase producing 
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microorganisms from salt pan area. The effect of the enzyme production in various conditions by medium 
optimization. Effect of lipase production on immobilized cells when compared to free cells. Enzyme 
purification and phytoremediation activity were studied.  
 
MATERIALS AND METHODS 
The lipase producing microorganisms such as Pseudomonas aeruginosa, Enterobacter gergoviae and 
Aeromonas veroniii were isolated from salt pan area Vaippar, Thoothukudi District, Tamil nadu, India. The 
isolated strains were screened for the further production of extra cellular lipase production using 
screening medium such as Tri-butyrate agar clear zone formed around the colonies on the plate that 
indicated the production of extra cellular lipase production.  
Enzyme Production media 
The composition of the basal medium for lipase production was peptone 2%, starch 2%, potassium di-
hydrogen phosphate 0.05%, ammonium sulphate 0.1%, ammonium carbonate 0.1% and magnesium 
sulphate heptahydrate 0.1% (pH 7.5) [6]. The medium was inoculated with 2ml of overnight culture and 
incubated in mechanical shaker at 37ºC. After 24 hours incubation the culture was centrifuged and the 
cell free culture supernatant fluid was used as the enzyme source. Enzyme Assay and Tirimetric method 
The plate assay was performed using agar plate amended with lipid. The agar plates were prepared 
amended 1% olive oil with nutrient agar. After solidification of the agar, around 10 mm diameter of well 
was cut out aseptically with the help of cork borer. The well was filled with the culture filtrate and 
incubated at 37ºC for overnight. The production of lipase was confirmed by a clear zone was formed. 
Watnable et al., [7] reported that the activity of lipase enzyme assayed by titrimetric method. One unit of 
lipase was defined as the amount of enzyme, which liberates 1mol of fatty acid per minute (1ml of 0.02N 
Sodium hydroxide is equivalent to 100 mol fatty acid liberated per minute). 
Optimization of lipase activity on various parameters 
The activity of lipase was assayed on various parameters such as pH (6.5, 7, 7.5, 8 and 8.5), temperature 
(35, 40, 45, 50 and 55ºC) time interval (12, 24, 36 and 42 hours) finally the enzyme activity was estimated 
by titrimetric method. Various substrates and different types of carbon source, different types of nitrogen 
source and effect of lipase activity on various metal salts, which essentially favors the enzyme production. 
Effect of various oil substrates on production medium 
Production medium (pH 7.5) was prepared at 121ºC for 15 lbs. After sterilization the isolated bacterial 
culture was inoculated into the separate basal medium. After 24 hours incubation the culture isolates 
were centrifuged at 6000 rpm for 10 minute. The supernatant of each culture was used for assay of 
different oil (Gingili oil, Coconut oil, Neem oil, Sunflower oil, Diesel and Liquid paraffin) samples. 
Different types of carbon sources for lipase production 
Production medium (pH 7.5) containing starch and it was act as a carbon source. This starch was replaced 
by glucose, sucrose, maltose, lactose and olive oil. Finally the enzyme activity was estimated by titrimetric 
method. 
Enzyme activity at various nitrogen sources 
Production medium (pH 7.5) containing ammonium sulphate and ammonium carbonate and it was act as 
a nitrogen source these two components of this medium was replaced by gelatin, tryptone and potassium 
nitrate. Finally the enzyme activity was estimated by titrimetric method. 
Enzyme stability at various metal salts 
Effect of metal salts on lipase activity was studied by incubating different metal salt such as magnesium 
chloride, manganese chloride, calcium chloride and sodium chloride. Finally the enzyme activity was 
estimated by titrimetric method. 
Effect of additives on lipase production: 
Effect of additives on lipase production was examined by Tween 20 and Tween 40 was added in separate 
flask. Flasks were seeded with inoculated and incubated at 37ºC for 24 and 48 hours. The enzyme 
activities were estimated. 
Immobilization 
Effect of enzyme activity was compared to free cell and immobilized cells. And the enzyme was partially 
purified by ammonium sulphate precipitation method. 
Phytoremediation 
To assess the enzymatic activity of organisms, the ladies finger plant was selected. Oil contaminated soil 
was taken in a disposable cup and seeds are sown in oil contaminated soil along with control. Number of 
cups taken for each treatment was 5. Each cup was showed with 6 seeds and the cups were under 
observation for 4 days. 
Measurement of root length and stem length 
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To measure root and stem length of plant, the plants were uprooted carefully from the soil, washed with 
water and its length was measured. Average values of five plants were taken into consideration.
 
RESULTS AND DISCUSSION 
Screening and characterization
The organisms isolated from saltpan, were screened for lipase production on Tributyrate agar medium. 
From the soil sample 10 bacterial strains were isolated. After careful screening (based on their 
morphology and biochemical cha
gergoviae and Aeromonas veroniii 
Effect of pH on lipase production
Optimal pH for lipase activity was found to be different pH for in
strains such as Pseudomonas aeruginosa
production, while, Enterobacter gergoviae 
production by Rhizopus oryzae the optimum pH 8.5 and after 48 hours the production was 12 fold greater 
than that of obtained with the non optimized medium 
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Figure.1. Effect of pH on lipase production

Effect of temperature on lipase production
To optimize the temperature for the better lipase production, the isolates were incubated in various 
temperatures. Optimum temperature for the better lipase production was found to be at different 
temperature level for individual isolates.
level of enzyme at the temperature 45ºC  53 U /ml (24 hour incubation) and 48 U/ml (for 48 hour 
incubation). The results also revealed that the higher lipa
Enterobacter gergoviae  (43 U/ml after 24 hour and 34 U/ml after 48 hour), while 
produced  47  U/ml  ( after 24 hours) and  44 U/ml (after 48 hours) of enzyme activity at 40º C (fig.2). 
Sztajer et al. [9] have reported optimum for oil hydrolysis between 50 and 55ºc for a lipase produced by 
Pseudomonas flurescens. Results indicated that 
at the temperature 45ºC 53 U /ml (24 hours incubation) a

Figure.2. Effect of temperature on enzyme production
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ot and stem length of plant, the plants were uprooted carefully from the soil, washed with 
water and its length was measured. Average values of five plants were taken into consideration.

 of isolated microorganisms 
The organisms isolated from saltpan, were screened for lipase production on Tributyrate agar medium. 
From the soil sample 10 bacterial strains were isolated. After careful screening (based on their 
morphology and biochemical characteristics) three strains like Pseudomonas aeruginosa, Enterobacter 

Aeromonas veroniii were used for the lipase production.  
Effect of pH on lipase production 
Optimal pH for lipase activity was found to be different pH for individual isolated microbes. The isolated 

Pseudomonas aeruginosa and Aeromonas veronii   need pH 8.0 for maximum enzyme 
Enterobacter gergoviae needed pH 7.5 for maximum enzyme production (fig.1). Lipase 

the optimum pH 8.5 and after 48 hours the production was 12 fold greater 
with the non optimized medium [8].  
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Figure.1. Effect of pH on lipase production 
 

ect of temperature on lipase production  
To optimize the temperature for the better lipase production, the isolates were incubated in various 
temperatures. Optimum temperature for the better lipase production was found to be at different 

erature level for individual isolates. Results indicated that Pseudomonas aeruginosa
level of enzyme at the temperature 45ºC  53 U /ml (24 hour incubation) and 48 U/ml (for 48 hour 
incubation). The results also revealed that the higher lipase production occurred during 45º C for 

(43 U/ml after 24 hour and 34 U/ml after 48 hour), while 
produced  47  U/ml  ( after 24 hours) and  44 U/ml (after 48 hours) of enzyme activity at 40º C (fig.2). 

have reported optimum for oil hydrolysis between 50 and 55ºc for a lipase produced by 
. Results indicated that Pseudomonas aeruginosa produced higher level of enzyme 

at the temperature 45ºC 53 U /ml (24 hours incubation) and 48 U/ml (for 48 hours incubation).

 
Figure.2. Effect of temperature on enzyme production 

Kamladevi et al 

    © 2014 AELS, INDIA 

ot and stem length of plant, the plants were uprooted carefully from the soil, washed with 
water and its length was measured. Average values of five plants were taken into consideration. 

The organisms isolated from saltpan, were screened for lipase production on Tributyrate agar medium. 
From the soil sample 10 bacterial strains were isolated. After careful screening (based on their 

Pseudomonas aeruginosa, Enterobacter 

dividual isolated microbes. The isolated 
need pH 8.0 for maximum enzyme 

pH 7.5 for maximum enzyme production (fig.1). Lipase 
the optimum pH 8.5 and after 48 hours the production was 12 fold greater 

pH 6.5

pH 7.5

pH 8.5

 

To optimize the temperature for the better lipase production, the isolates were incubated in various 
temperatures. Optimum temperature for the better lipase production was found to be at different 

Pseudomonas aeruginosa produced higher 
level of enzyme at the temperature 45ºC  53 U /ml (24 hour incubation) and 48 U/ml (for 48 hour 

se production occurred during 45º C for 
(43 U/ml after 24 hour and 34 U/ml after 48 hour), while Aeromonas veronii   

produced  47  U/ml  ( after 24 hours) and  44 U/ml (after 48 hours) of enzyme activity at 40º C (fig.2). 
have reported optimum for oil hydrolysis between 50 and 55ºc for a lipase produced by 

produced higher level of enzyme 
nd 48 U/ml (for 48 hours incubation). 

 



RJCES Vol 2 [2] April  2014 

Different incubation periods on lipase production
In the modified growth study, periodically cultures were with drawn and enzyme activities were 
estimated at various time intervals. Even though the extra cellular enzymes are produced from log phase 
to initial stationary phase, within the phase the product
samples were taken and enzyme activity was estimated. The results revealed that the higher production 
occurred after 36 hours for Pseudomonas aeruginosa 
produced maximum enzymes after 24 hour. Lipase concentration decreased in the stationary growth 
phase. Bacillus sp., LBN4 shows lipase production was detected from 4 
maximum activity (6.9 U/ ml) after 20 hours 
the highest between 18 to 24 hours and then the rate gradually decreased. The level of extra cellular 
lipase was the maximum till 48 hours (7.3 U/ml). Then its level slightly decreased due to denaturation
the formed enzyme [10].  
Effect of various substrates 
The economical value of enzyme production is mainly dependent on the substrate which is used for the 
optimum production. Various oil substrates have beneficial effe
present study, several oil substrates were used to determine the maximum lipase activity. 
the best substrate for Peudomonas aeruginosa, 
gergoviae.  The present study also revealed that 
for lipase production (fig.3). The economical value of enzyme production is mainly dependent on the 
substrate which is used for the optimum production. Various o
lipase production. Maximum activity of lipase w

 
Figure.3. Utilization of various substrates f

Effect of carbon source  
The isolated strains noticed higher enzyme activity in olive oil. 
veronii   utilized Glucose as the second most carbon source for lipase production, while, Lactose was 
second best source for lipase production for
among all carbon sources, the maximum lipase activity was o
Effect of Nitrogen Source 
The isolated strain of Pseudomonas aeruginosa
lipase production (130 U/ml), but 
nitrogen source for lipase production around 68 U/ml and 80 U/ml respectively. Yeast extract was found 
to be the most suitable nitrogen source and the enzyme 
Kulkarni and Grade [13] suggested that maximum enzymatic activity in the yeast extract obtained from 
Pseudomonas sp. 
Different Types of Metal Salts on Lipase Production
The effect of different metal salts on lipase activity was examined by incubati
of NaCl increases the lipase production for 
Pseudomonas aeruginosa required CaCl
CaCl2 has found to stimulate enzyme activity when compared others. Calcium stimulated lipases has been 
reported in the case of Bacillus subtilis 
Effect of Enzyme Stability at Various Additives 
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Different incubation periods on lipase production 
In the modified growth study, periodically cultures were with drawn and enzyme activities were 
estimated at various time intervals. Even though the extra cellular enzymes are produced from log phase 
to initial stationary phase, within the phase the production may vary. During our study periodically 
samples were taken and enzyme activity was estimated. The results revealed that the higher production 

Pseudomonas aeruginosa and Aeromonas veronii, but Enterobacter gergoviae 
maximum enzymes after 24 hour. Lipase concentration decreased in the stationary growth 

LBN4 shows lipase production was detected from 4 – 30 hours and reached a 
ity (6.9 U/ ml) after 20 hours [6]. The rate of lipase secretion into fermentation broth was 

the highest between 18 to 24 hours and then the rate gradually decreased. The level of extra cellular 
lipase was the maximum till 48 hours (7.3 U/ml). Then its level slightly decreased due to denaturation

The economical value of enzyme production is mainly dependent on the substrate which is used for the 
optimum production. Various oil substrates have beneficial effects on the lipase production. In the 
present study, several oil substrates were used to determine the maximum lipase activity. 

Peudomonas aeruginosa, while, sunflower is the best substrate for
The present study also revealed that Aeromonas veroni recorded neem oil as the best substrate 

for lipase production (fig.3). The economical value of enzyme production is mainly dependent on the 
substrate which is used for the optimum production. Various oil substrates have beneficial effects on the 
lipase production. Maximum activity of lipase was observed with sunflower oil [11-1

Figure.3. Utilization of various substrates for lipase production

The isolated strains noticed higher enzyme activity in olive oil. Pseudomonas aeruginosa 
utilized Glucose as the second most carbon source for lipase production, while, Lactose was 

second best source for lipase production for Enterobacter gergoviae. Corzo and Revah, 
among all carbon sources, the maximum lipase activity was observed with the glucose. 

Pseudomonas aeruginosa used ammonium nitrate as the best nitrogen source for 
lipase production (130 U/ml), but Enterobacter gergoviae and Aeromonas veronii
nitrogen source for lipase production around 68 U/ml and 80 U/ml respectively. Yeast extract was found 
to be the most suitable nitrogen source and the enzyme activity was observed 3.4 U/ml 

suggested that maximum enzymatic activity in the yeast extract obtained from 

Different Types of Metal Salts on Lipase Production 
The effect of different metal salts on lipase activity was examined by incubating metal salts. The addition 
of NaCl increases the lipase production for Enterobacter gergoviae and Aeromonas veronii 

required CaCl2 for maximum lipase production. Bora and Kalita 
enzyme activity when compared others. Calcium stimulated lipases has been 

Bacillus subtilis 168. 
Effect of Enzyme Stability at Various Additives  
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Hence, in the present study, the addition of non- ionic detergents like Tween-20, Tween-40 and their 
effect on lipase activity was done. The addition of Tween-20 increases the lipase production for 
Enterobacter gergoviae and Aeromonas veronii but Tween -40 increases the lipase production for 
Pseudomonas aeruginosa. Addition of non-ionic detergent like Tween-20, 40 and 80 did not alter the 
lipase activity. The instead the lipase activity was enhanced initially on their addition. On the other hand, 
Tween-60 and Triton-X-100 resulted in 10 to 20% decrease in enzymatic activity. Whereas Brij-35 was 
response for approximately 45% decrease [15].  
Effect of Immobilized Cells on Lipase Production 
Immobilization of cells producing lipase increased the extent of reaction and facilitates the downstream 
processing. It revealed that, immobilized cells of Pseudomonas aeruginosa have maximum activity than 
free cells (167 U/ml).  Free cells of Enterobacter gergoviae utilized neem oil as best source for lipase 
activity at 106 U /ml. But immobilized cells of Aeromonas veronii shows maximum activity (121 U/ml) 
than free cells. Whole cell immobilizations of Ralstonia picketti on different matrices revealed 
polyacrylamide as the suitable support material for immobilization for maximum lipase activity [16]. 
Phytoremediation of Lipase Activity 
Removal of contaminants can safeguard the micro flora and micro fauna of the ecosystem. Mainly oil 
contains aliphatic and aromatic carbon side chains. Sometime the large amounts of aromatic hydrocarbon 
inhibit the growth of micro fauna. So removal the toxic compounds from the environment can promote 
the root and shoot induction. Pseudomonas aeruginosa   was active effectively on petrol contaminated soil 
than other isolates such as Enterobacter gergoviae and Aeromonas veronii. But Enterobacter gergoviae 
was active effectively on diesel oil contaminated soil other than isolates. Sims and Overcash [17] reported 
that poly aromatic hydrocarbons increased in growth inhibition effect according to their concentration 
and number of aromatic rings. 
 
CONCLUSION  
This study has shown the possibility of using the various isolates for lipid-rich waste soil treatment. It 
was capable of degrading a wide range of oil and fat substrates. Under different optimum conditions the 
maximum level of lipase production was obtained with the help of various co- substrates as well as food 
additives. Further studies are needed to optimize the conditions and increase the efficiency of these 
isolates for bioaugmentation. 
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