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ABSTRACT 
 
Pseudomonas sp. are found everywhere in the environment.  Pseudomonas sp. are considered to be the most resistant and nuisance causing bacteria. 
Several Pseudomonas sp.  have been shown to produce lipases. Leakages from pipelines, underground storage tanks of gas stations, improper disposal 
of petroleum wastes and stranded oil spills are the major sources of surface and groundwater contamination. The techniques used to remove 
hydrocarbons from such contaminated sites are quite expensive. In this study, we tried to find out the presence of oil degrading Pseudomonas sp. from 
oil contaminated sites. Various soil samples from oil contaminated sites were incubated in Pseudomonas sp. selective cetrimide broth. The enriched 
culture was screened for the presence of lipase producing organisms onto tributyrin agar. Further biochemical tests were performed for the confirmation 
of genus Pseudomonas.15 lipase producing microorganisms were obtained from 9 different soil samples. Isolate no- 8 was found to be the highest lipase 
producing Pseudomonas sp. Presence of oil in the nutrient medium serves as a switch to produce lipase. As the enzyme lipase degrades oil and a fat, its 
production is higher in the organisms present in the oil contaminated soil. Lipase producing Pseudomonas sp. can be effectively used for the 
bioremediation of oil contaminated sites. 
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INTRODUCTION 
 
Lipases (triacyl glycerol acyl hydrolases, EC 3.1.1.3) constitute a 
diverse family of enzymes that initiate the catabolism of fats and 
oils by hydrolyzing the fatty acylester bonds of acylglycerols. 
Lipases are widely distributed in nature and have been found in 
many species of animals, plants, bacteria yeast and fungi. 
Although their wide distribution, the enzymes from 
microorganisms are most interesting because of the ease of 
handling the microorganisms, simple processes and their 
potential application in various industries ranging from the use in 
the laundry detergent to stereospecific biocatalysts.1,2,3,4  
 
Pseudomonas sp. are found everywhere in the environment. They 
are present in air, water; soil as well as there are pathogenic 
strains which cause diseases like cystic fibrosis. Several 
Pseudomonas have been shown to produce lipases. Some of them 
have been sequenced i.e. Pseudomonas fragi, P. cepacia and P. 
aeruginosa. The enzyme of Pseudomonas sp. Strain ATCC 21808 
is an attractive lipase. It is stable at high temperatures (50-60 ºC) 
and over the broad pH range (pH 5 to 10).5  
 
Pseudomonas sp. are considered to be the most resistant, 
degradative and nuisance causing bacteria. Many operations in 
the petroleum exploration, production and transportation have the 
potential to affect the environment in different degrees. In this 
study, we have tried to investigate the lipase producing ability of 
Pseudomonas sp.  isolated from oil contaminated soil.  Hence, it 
can be used as one of the easy and efficient techniques of 
bioremediation.6,7 
 

MATERIAL AND METHODS7,8,9 
 
Collection of soil sample 
9 Soil samples were collected in the clean autoclaved bottles from 
10 different sites in Maharashtra. The soil samples were mostly 
collected from the sites contaminated with oil or from the roots of 
oil seeds producing trees. 
 
Enrichment of the soil sample 
Approximately 2 gm of soil sample was inoculated in 100 mL of 
cetrimide broth for selective cultivation of Pseudomonas sp. 
Cetrimide broth inoculated with soil sample was incubated for 24- 
48 hours at 37ºC.  
 
Screening of bacteria 
The above enriched culture was serially diluted and plated onto 
Tributyrin agar. The colonies showing zones of clearance around 
them after incubations were streaked onto the Pseudomonas (For 
Pyocyanin) agar for the confirmation of genus.  
 
Identification of bacteria 
Identification of Pseudomonas sp. was carried out using Gram 
staining and various biochemical tests such as sugar broth 
fermentation, nitrate reduction test and catalase test.  
 
Selection of highest lipase producing Pseudomonas sp 
All cultures were maintained on Nutrient agar slants. All the 
isolates were suspended in standard saline and the optical density 
of the suspensions was set to approximately 0.1 with the help of 
Mac Ferland standard tube of 0.5 value. 5 µL of each suspension 
was spot inoculated on a large tributyrin agar plate containing 
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Rhodamine - B and the plate was incubated for 48-72 hours at 
37ºC.  Culture showing maximum zone of clearance around the 
colony was selected.  

 
RESULTS 
 
The enriched sample when spread on the tributyrin agar, showed 
the presence of zone of clearance around some colonies. Only the 
Pseudomonas sp. were able to grow on Pseudomonas agar. 
Among the 15 isolates, isolate no.- 8 was showing maximum zone 
of clearance around the colony. 
 
Gram nature and morphology 
The isolated bacterium was found to be Gram negative short rods 
in appearance. 
Colony characteristics of Pseudomonas isolate no. 8 on Nutrient 
agar are as follows. (Table 1). 

 
Biochemical tests10 

 
1. Sugar broth fermentation: (Table 2). 

 
2. Nitrate Reduction Test 
Pink colour developed immediately when sulphanilic acid reagent 
and α- naphthylamine reagent were added on the growth of the 
bacteria on Nitrate agar slants.  
 
3. Catalase Test 
Bubble formation was observed immediately after adding 
Hydrogen peroxide (H2O2) on the colony. This indicates that the 
isolate no. 8 and standard bacterium, both are catalase positive.  

 

 
Table 1: Colony characteristics of Pseudomonas isolate 

 
Colony Characters Results 

Shape Circular 
Size 1-2 mm 

Colour Creamy 
Margin Smooth 
Opacity Translucent 

Elevation Slight 
Consistency Sticky 

Pigment Green 

 
Table 2: Sugar broth fermentation results 

 
Sugars Results 
Glucose + 
Sucrose - 
Lactose - 
Maltose - 
Mannitol - 

Indole No red ring 

 

 
 

Figure 1: Screening of lipase producing Pseudomonas sp. on 
Tributyrin agar containing Rhodamine – B 

 
 

Figure 2: Gram negative short rods of isolate no. 8 

 
DISCUSSION 
 
Non gassy fermentation of glucose, nitrate reduction and catalase 
positive tests given by Gram negative short rods are significant 
for the confirmation of genus Pseudomonas. Zone of clearance in 
the tributyrin agar is a result of breakdown of tributyrin oil present 
in the medium. Rhodamine- B is added to the medium to form a 
good contrasting background. Breakdown of oil is possible only 
if there is a presence of Lipase enzyme in the medium. 
 
CONCLUSION 
 
The results confirmed the production of lipase by the isolate of 
Pseudomonas sp. from oil contaminated soil. Production and 
purification of extracellular lipase produced by this Pseudomonas 
isolate is possible. Hence it will be a promising future to produce 
lipase economically from soil isolate as compared to 
commercially available lipases which is expensive.  
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