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Lipases are versatile biocatalysts that are used extensively in detergent and pharmaceutical 

formulations. Lipases have an immense potential for being employed as industrial catalysts 

for production of fine chemicals. Their superior value arises from specificity and efficacy as 

compared to chemical catalysts. However new lipases with properties amenable for 

application in specific industrial process are being sought by the researchers. The novel 

lipase producing isolates from oil contaminated soil were selected. the isolates were 

collected from different sources. Total 46 isolates were screened using Tributyrin and ROA 

plates in which seven isolates showed high lipase activity. Tributyrin agar and ROA media. 

Two production media (PM1 and PM2) were evaluated for or lipase production. Isolate KK 

12 produce highest lipase activity 14U/l in production medium-1. Lipase activity measured 

by spectrophotometric method.  
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In recent years lipases have emerged as key enzymes in swiftly growing biotechnology, 

owing to their application in a wide array of industrial applications. The industries include 

detergent, baking, fine chemicals, pharmaceuticals and food. Lipases from several sources 

have been purified, and some of their properties investigated. Lipases have cosmic presence 

in nature such as soil, industrial effluents, oil contaminated areas etc. and originated mostly 

from plants, animals, fungi, yeast and bacteria. Microbial enzymes are also more stable than 

their corresponding animal and plant enzymes. Microbial lipases attracted more attention 

due to its easy isolation, ease of genetic manipulation, high yield possible, systematic amount 

due to absence of seasonal variations and quick growth of micro-organisms or low-priced 

media.  

Generally, bacterial lipases are glycoprotein but some extracellular bacterial lipases are 

lipoproteins (Abdul-Hammid et al, 2013; Sagar et al, 2013). The production of extracellular 

lipases from bacteria is greatly influenced by medium composition besides physicochemical 

factors such as temperature, PH and dissolved oxygen. the major factor for the expression of 

lipase activity has always been reported as the carbon source, since lipase are inducible 

enzymes. These enzymes are generally produced in the presence of a lipid such as oil or any 

other inducer, such as triacylglycerols, fatty acids, hydrolysable esters, Tween, glycerol and 

bile salts. Considering the important of lipase enzyme, the present study was aimed to 

isolation and identification of a novel lipase producing bacteria from different sources of oil 

contaminated soil and study the activity of these isolates. 

COLLECTION OF SOIL SAMPLES: 

For the present study 4 Samples were collected from oil and fat contaminated soils from 

Area of Modasa and Talod, Sabarkantha, Gujarat. The soil samples were taken in 

appropriately labelled pre-sterilized bottles with the help of sterile spatula from the depth of 

0. 5 to 1. 0 cm surface and subsurface. (E. Sirisha, N. Rajasekar and M. Lakshmi Narasu, 
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2010). The sample ware immediately transferred to the laboratory for examination and 

subsequent analysis. (Sagar et al 2013) 

Isolation of lipase producing bacteria:                                                           

The collected samples ware enriched by periodic sub-culturing of samples in nutrient broth 

(NB) medium composed from (5gm pepton and 3gm yeast extract) per liter, pH of medium 

was adjusted to 7 with 0. 1M NaOH. 1gm of soil sample was dissolved in 10ml of sterile 

nutrient broth in 50ml Erlenmeyer flask and agitation at 120 rpm for 30min at 37 ̊C on a 

rotary shaker. the sample was serially diluted up to 10 ̄ 6 dilution using 0. 8% saline. 100µl 

of each dilution was spread on nutrient agar plate(NA), and incubated at 37 ̊C for up to 72hr. 

microbial colonies, which appeared on nutrient agar plates ware isolated and screened for 

lipase activity and then subjected to identification (Veerapagu et al, 2013; Sagar et al 2013).  

Screening for lipase producing bacteria   

Pure bacterial isolates were screened for lipase production by Bacterial colonies were 

streaked on Tributyrin agar Plate, ROA and incubated at 37˚C for 48 hours.  

Selection of Best Isolates for Lipase Production 

A plate assay given by (Kouker G. and Jaeger K. E. 1987,) was used for the screening of 

lipase producing bacteria in the soil samples.  

Isolates were grown on Tributyrin agar base plate and Rhodamine B with olive oil as a 

substrate. These sterile agar plates were punched aseptically with sterile cup borer to obtain 

well of 4mm diameter. incubated at 36°C for 2 days. Respectively the zone of clearance was 

observed in tributyrin agar plate and in ROA Plate lipase-producing colonies give a 

fluorescent halo that is visible under UV light.  

Maintenance of Culture 

The isolated cultures are maintained in Nutrient agar slants at 37°C. These cultures are 

revived after every 15 days.  

Identification of lipase producing Bacteria                                                       

The Morphological and Colony characteristics were studied using Nutrient agar Plate. The 

Physiological characteristics of all the obtained isolates were studied. The Biochemical 



 

 

characteristics (Indole, Catalase, Voges-Proskauer, Methyl Red, Citrate, Hydrogen sulphide 

production, nitrate Reduction, Oxidase, Gelatin hydrolysis test,) and sugar fermentation tests 

were also carried out using standard reference. (Biochemical tests for identification of 

medical bacteria by jean E. Mac Faddin.)[5] 

 Lipase Production                                                                           

The isolate with higher zone production on tributyrin agar plate was inoculated in the 15 ml 

of inoculums media contained the following ingredients were; Na2HPO4 12 g/l, KH2PO4 2 

g/l, MgSO4. 7H2O 0. 3 g/l, CaCl2 0. 25 g/l, Ammonium sulphate 2g/l, olive oil 2%(v/v). 

The inoculums flasks were then incubated at 37°C temperature for overnight on rotary shaker 

at 120 rpm. (Janssen P. H., Monk C. R., and Morgan H. W, 1994) 

There are two production mediums were used for lipase production. Submerged microbial 

cultures were incubated in 250 ml Erlenmeyer flasks containing 100 ml of liquid medium on 

a rotary shaker (150 rpm) and incubated at 37°C. After 48 hours of incubation, the culture 

was centrifuged at 10, 000 rpm for 20 min at 4ºC and the cell free culture supernatant fluid 

was used as the sources of extracellular enzyme. The lipase activity in the supernatant was 

determined by the spectrophotometric method. [11] (M. Veerapagu, Dr. A. Sankara 

narayanan, K. ponmurugan, K. r. jeya. 2013) 

Table of production medium 

PM1 PM2 

%w/v g/l 

              Peptone  - 0. 2              Glucose  -  2. 0 

           NH4H2PO4  -  0. 1             K2HPO4  -  1. 0 

                 NaCl  -  0. 25               NH4Cl   -  5. 0 

         MgSO4. 7H2O  -  0. 04         MgSO4. 7H2O   -   0. 1 

          Cacl2. 2H2O  -  0. 04        Groundnut oil   -   2. 0 (v/v) 

             Olive Oil  -  2. 0(v/v)                   pH   -   7. 0 

                  pH  -  7. 0   

            Tween 80  -   1-2 drops  

 

 



 

 

 Lipase Assay 

The method is based on using phenyl acetate as substrate for lipase and determination of 

liberated phenol by Folin Ciocalteu reagent. Reaction mixture containing substrate 2. 4 ml 

of phenyl acetate 165 µM in Tris HCl buffer, 0. 1 M and pH 7, with 1% (v/v) Triton X-100) 

and 0. 1 ml lipase is incubated at 40˚C during 10 minutes and the absorbance was measured 

at 750 nm. (Mohamed A. Abd-Elhakeem, Ahmed M. Elsayed, Taher A. Alkhulaqi, 2013). 

One unit of lipase activity was defined as the amount of enzyme that liberated 1milli mol 

fatty acid per min at 37°C and at pH 7 under the assay conditions. 

 

Isolation of Lipase Producing Bacteria: 

In the present study an attempt has been made to isolate lipase degrading microorganism 

from the oil spilled soil of and to investigate the ability of these microorganisms to produce 

lipases. All the samples were aseptically subjected to serial dilutions and plated on Nutrient 

Agar (NA) by spread plate method. After incubation two hundred morphologically distinct 

predominant bacterial colonies were isolated.  

Tributyrin agar plate assay: 

The production of lipase by the bacterial isolate was evident by the formation of clear halos 

around the colonies grown on tributyrin agar. Among the fourty six isolates screened for 

lipolytic activity seven isolates exhibited high lipolytic activity (> 23 mm), ninteen isolate 

showed moderate activity (>20 mm), twenty isolates showed low lipolytic activity (< 20 

mm) (Table 1). Tributyrin agar plate assay is the most common methods reported for 

measuring the activity of lipases by the appearance of degradation haloes on culture media 

supplemented with desired substrates tributyrin. (Selvin, J., Kennedy, J., Lejon, D. P. H., 

Kiran, G. S., Alan, D. W and Dobson, 2012) 
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ROA plate assay 

 

ISOLATE NO.  TBA ROA ISOLATE NO.  TBA ROA 

KK1 + - KK24 ++ - 

KK2 + ++ KK25 ++ - 

KK3 + ++ KK26 ++ - 

KK4 + +++ KK27 ++ - 

KK5 + ++ KK28 ++ - 

KK6 + - KK29 ++ - 

KK7 + ++ KK30 ++ ++ 

KK8 ++ ++ KK31 + ++ 

KK9 + - KK32 + ++ 

KK10 ++ ++ KK33 ++ - 

KK11 ++ ++ KK34 +++ - 

KK12 +++ - KK35 + - 

KK13 + - KK36 + - 

KK14 ++ ++ KK37 + - 

KK15 ++ ++ KK38 ++ - 

KK16 + ++ KK39 +++ +++ 

KK17 ++ ++ KK40 +++ - 

KK18 + - KK41 ++ ++ 

KK19 + ++ KK42 + - 

KK20 +++ - KK43 +++ - 

KK21 ++ - KK44 + - 

KK22 +++ ++ KK45 + - 

KK23 ++ +++ KK46 + - 



 

 

Screening for bacterial lipase producer using rhodamine B olive oil plate assay was evident 

by the formation of orange fluorescent halos around bacterial colonies visible upon UV 

irradiation. Three isolates exhibited high lipolytic activity (14 mm), seventeen isolates 

showed moderate (10 to below 14mm) and twenty six isolates have no lipolytic activity on 

rhodamine B olive oil plate assay. Since both esterases and lipases can hydrolyze tributyrin, 

rhodamine B-olive oil-agar plate assay.  

 

Table: Lipolytic activity of bacterial Isolates in Tributyrin agar plate and Rhodamine 

B olive oil plate  

 +++High activity (> 23 mm);  ++, moderate activity (>20 mm); +. Low activity (< 20 mm);  

-, no activity 

+++High activity (14mm);  ++, moderate activity (10-14mm);  -, no activity 

 

 



 

 

Result of Biochemical tests 

 KK12 KK20 KK22 KK34 KK93 KK40 KK43 

Gram 

reaction 
+ve -ve -ve -ve +ve +ve -ve 

Indole - - - - - - - 

H2S 

production 
- - - - - - - 

MR + - - - - - - 

VP + - - - - - - 

Nitrate 

reduction 
- + + + - - - 

Gelatine - - - - - - - 

Urea - - - + - - - 

Motility - - - - - - - 

Citrate + - + - + - - 

Catalase + + + + + + + 

Starch 

hydrolysis 
- - - - - - - 

Casien 

hydrolysis 
- - - - - - - 

Glucose - + + + + + + 

Sucrose - + + + + + + 

Maltose + + + + + + + 

Mannitole + + + + + + + 

Xylose - - Only gas - - - - 

Lactose - + + + + + + 



 

 

+ : Positive,  - :Negative 

Production of Lipase 

The isolates KK12, KK20, KK22, KK34, KK39, KK40, and KK43 selected as higher lipase 

producer and further use for production of enzyme. Lipase  production from this isolates 

showed that the lipase activity increased with time reaching a maximum at 2 days and 

decreased further. Lipase activity was measured by spectrophotometric  method using 

phenyl acetate as a substrate. Maximum activity of 14 U/ml obtained at 37°C for 48 hour at 

120 rpm and pH 7. 0.  

ENZYME ACTIVITY OF BACTERIAL ISOLATES  

Production medium 1 Lipase activity (U/L) 

KK12 14 

KK20 7. 4 

KK22 11. 1 

KK34 8. 2 

KK39 13. 8 

KK40 7. 3 

KK43 7. 0 

 

ENZYME ACTIVITY OF BACTERIAL ISOLATES  

Production medium 2 Lipase activity (U/L) 

KK12 9. 2 

KK20 6. 2 

KK22 7. 4 

KK34 6. 5 

KK39 9. 4 

KK40 5. 5 

KK43 6. 0 



 

 

 

 

 

In present study we screened lipase producing bacteria from oil contaminated soil in areas 

of Sabarkantha and Aravalli, Gujarat, India. Total 46 isolates were observed the clear zone 

in Tributyrin and pink- orange fluorescence in ROA plate. Seven isolates produce maximum 

clear zone can be used as a potential bacterial source of lipase. For lipase production used 

olive oil and groundnut oil containing production media. After morphological 

characterization KK12 is identified as gram positive gives higher activity of 14U/lat 48 hours 

produce at 37oC at 150rpm at pH-7. 0. In which two production media KK12 give highest 

activity in olive oil as compared to ground nut oil. Lipase activity determined by 

spectrophotometric method using phenyl acetate substrate. In next study we recommended 
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study and using other isolates and for much better lipase activity and characterization of 

lipase. 
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