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INTRODUCTION 
Biosurfactants are surface active compounds 
produced by microorganisms are broadly use 
in many environmental applications and are 
used for the degradation of  hydrocarbons due 
to its high toxicity, and low degradability. In 
larger ecosystems , the production cost of 
synthetic surfactants is expensive . 
Biosurfactants, lead to an increasing interest on 
these microbial products as alternatives to 
chemical surfactants 1 and are advantageous 
characteristics such as structural diversity, low 
toxicity, higher substrate selectivity, higher 
biodegradability and better environmental 
compatibility etc . Numbers of studies reported 
the synthesis of various types of biosurfactants 
by microorganisms using water soluble 
compounds such as glucose, sucrose, ethanol or 
glycerol as substrates2 and are directly 
involved in the process of hydrocarbon 
removal from the environment through 
increased bioavailability and subsequent 
biodegradation of the hydrocarbons by direct 
cell contact1, 3,4, 5. There are different screening 
methods are used to screen biosurfactant 
producing microbes such as hemolytic assay 6,7, 

bacterial adhesion to hydrocarbons (BATH) 
assay 8,9 drop collapse assay, oil spreading 
assay10,11 , emulsification assay 12,13 surface 
tension measurement, titled glass slide test, 
blue agar plate and hydrocarbon overlay agar 
assay13 . 
Hydrocarbon degradation by microorganisms 
is the conversion of hazardous substances into 
less or non-toxic and also petroleum and diesel 
products are removed from the environment 
inexpensively 4,14,15.One of the most important 
characteristics of hydrocarbon-degrading 
bacteria is the ability of emulsifying 
hydrocarbons in solution by producing surface-
active agents such as biosurfactants 2,3,16,17,18 . 
 
MATERIALS AND METHODS 
Sample Collection 
Diesel polluted soil samples were collected 
from nearby areas of our College. Soil was 
collected randomly 5-10 cm beneath the 
surface with sterile spatula and aseptically 
packed in polybags and transfer to the 
laboratory . The isolation of organisms was 
done by using serial dilution method and stock 
cultures were maintained. 
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ABSTRACT 
Biosurfactants are surface active compounds produced by microorganisms. The objective of this 
study is to isolate and identify the biosurfactant producing bacteria from oil contaminated soil. The 5 
organisms were selected to determine the ability to produce biosurfactant. The organisms identified 
were Bacillus sp (B1), Bacillus sp (B2), Pseudomonas sp (B3), Micrococcus sp (B4), Klebsiella sp 
(B5).. From the screening test such as hemolytic assay, oil spreading assay and lipase assay, all 
the 5strains were showed positive results. Diesel degradation studies using organisms has found to 
be able to degrade the diesel oil of different concentrations. 
 
Keywords: Biosurfactants, diesel degradation, hemolytic assay. 
 

http://www.ijpcbs.com/


IJPCBS 2016, 6(3), 326-331                                  Nisha et al.                                   ISSN: 2249-9504 
                 

327 

Identification Of  Selected Organisms 
The selected organisms were identified based 
on morphological, biochemical and 
physiological characters according to Bergey’s 
manual of determinative bacteriology.  
 
Screening for Biosurfactant Production 
5different Bacterial species were selected and 
subjected to the following screening tests of 
biosurfactant production.  
 
Hemolytic assay 
The blood agar plate was prepared ,single 
colonies from each selected cultures were 
inoculated and incubated for 48-72 hours at 
37ºC. The bacterial colonies were then 
observed for the presence of clear zone around 
the colonies. This clear zone indicates the 
presence of biosurfactant production ability of 
organisms. 
 
Oil spreading assay 
Oil spreading assay experiment was performed 
using the method described 19.  20 ml of 
distilled water added to a petridish followed by 
the addition of 20 µl of crude oil.10 µl of cell 
free culture broth was then added to the oil 
surface, the oil will be displaced with an oil free 
clearing zone when the presence of 
biosurfactant in the cell free culture broth and 
diameter of the clear zone indicates the 
surfactant activity.  
 
Lipase assay 
The single colony  was inoculated on tributyrin 
agar plates and  were incubated for 24 hr at 
370C. The bacterial colonies were  observed for 
the presence of clear zone around the colonies. 
This clear zone indicates the presence of 
biosurfactant producing organisms. 
 
EXTRACTION OF BIOSURFACTANT 
Biosurfactant extraction was done by preparing  
nutrient broth which was inoculated with the 
isolates such as Bacillus sp (B1), Bacillus sp 
(B2), Pseudomonas sp (B3), Micrococcus sp 
(B4), Klebsiella sp (B5) were taken in conical 
flasks and incubated for 5 days at 30oC. After 
the incubation time, the broth was centrifuged 
at 6000 rpm for 20 minutes at room 
temperature to separate the bacterial cell and 
supernatant was taken in a separate conical 
flask. The pH of the supernatant was adjusted 
to 2 using HCl. The extraction of the 
supernatant using 2:1ratio of  chloroform and 
isopropyl alcohol . The upper layer was 
discarded and bottom layer was kept for 
evaporation and the  volume was measured. 
 

Emulsification Index 
The ability of emulsification process was 
measured using the emulsification index (E24). 
The emulsification index of culture samples 
was determined by adding 2 ml of diesel to the 
same amount of culture media, mixing with a 
vortex for 2 min and it stand for 24 hr. The E24 
index is given as percentage of height of 
emulsified layer (mm) divided by total height of 
the liquid column (mm)2. Percentage of 
emulsification index was calculated using the 
formula: 
  
        E24  =   Height of emulsion formed ×100 
  Height of total solution 
 
Diesel Degradation Studies 
5 organisms were inoculated in to each 
respective tubes containing 3ml of nutrient 
broth and incubated for 24 hr at 370C which 
were used as inoculum. 100 ml of nutrient  
broth was added into twenty, 250 ml conical 
flasks and sterilized.10 flasks were taken as one 
set and added with 10 ml of diesel and other 
one set of 10 flasks were added with 20 ml of 
diesel. All the flasks were inoculated with 1ml 
of 24hr culture. 5 flasks each from both 
concentration of diesel were incubated for 7 
days at 370C and another flasks were incubated 
for 14 days at 370C and the diesel degradation 
studies were assayed. The rate of bacterial 
utilization of diesel measured by taking height 
of diesel layer, appearance of diesel layer, 
volume of diesel layer, OD at 560 nm and dry 
weight in 7th and 14th day. 
 
RESULTS AND DISCUSSION 
Isolation of Bacteria From Diesel Polluted 
Soil   
5 different bacterial species which were 
repeated in all dilution plates were selected for 
the present study and identified as Bacillus sp 
(B1), Bacillus sp (B2), Pseudomonas sp (B3), 
Micrococcus sp (B4), Klebsiella sp (B5). 
 
Screening for Biosurfactant Production 
Hemolytic Assay 
From 5 bacterial strains tested , all strains were 
able for hemolysis and B3, B4 showed the 
maximum hemolytic activity. B1, B2 showed 
less  zone than B5 (Table 2). Hemolytic assay 
was performed in 5% sheep blood agar plates 
20. Bacterial culture  produced clear zone on 
blood agar plates after incubation at 48 hr at 
37°C, the diameter of the clear zone is a 
qualitative method used as an indicator of 
biosurfactant production20,21. 
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Oil Spreading Assay 
In the oil displacement test all the strains were 
produced a clear zone B3and B5 were 
produced a clear zone in the maximum level. 
B1, B2 showed medium spreading of oil and  B4 
produced a low spreading of oil (Table 3).  
 
Lipase Assay 
All organisms were showed lipase activity , 
comparatively  B1 and B2 produced high lipase 
activity. B3 showed medium zone, B4 and B5 
showed lesser zone (Table 4). 
 
Extraction of Biosurfactant 
B3 produced higher amount of biosurfactant 
than other organisms. B1 and B4 produced 
lesser  amount of biosurfactant  (Table 5). 
 
Emulsification Index 
From the results of emulsification index,  B5 
showed high emulsification index of about 
57.14%. Emulsification index of B3, B1 and B4 
is 52.38% and  of B2 is 42.85% (Table 6).  A 
study on  microorganisms from oil 
contaminated soil samples with biosurfactant 
producing ability by hemolytic assay,  
emulsification index, etc  and found to be that 
Pseudomonas aeruginosa was a more potent 
strain 22.  
 
Diesel Degradation Studies 
The results of Diesel degradation studies 
showed that all the organisms used in study 
were able to  degrade the diesel of 10ml and 
also 20ml. Diesel degradation in 7th and 14th 
day were measured, the height of diesel layer 
(Table 7), appearance of diesel layer (Table 8), 
volume of diesel layer (Table 9), OD (Table 10), 
dry weight (Table 11) were measured in the 7th 
and 14th day of incubation.  The diesel 
degradation abilities of Streptomyces griseus 23, 
Candida rugosa (DSM 2031) 24 and 
Staphylococcus sp, Pseudomonas sp, 2 Bacillus 
sp 25 from oil contaminated soil at various 
environmental parameters. A diesel 
degradation experiment using Bacillus sp, 
Pseudomonas sp, and Proteus sp from cow dung 
samples and Pseudomonas sp was found to give 
maximum activity26. Bacillus subtilis, Bacillus 
cereus, Trichoderma harzanium and 
Trichothercium roseum were hydrocarbon 
degraders , isolated from diesel oil polluted soil 
27 . The growth potential of hydrocarbon 
utilization of bacteria on petrol and diesel and 

emulsification activity was studied by using 
Micrococcus sp28.  
 
CONCLUSION 
Bacteria are the main agents responsible for 
the degradation of diesel fuel and also 
producing biosurfactants. The present project 
work describes the study on the isolation, 
identification and biosurfactant production of 
diesel degrading bacteria from oil polluted soil 
samples. From the results, clearly understood 
that all the organisms used this study were 
showed the diesel degradation ability and also 
the  biosurfactant activity. These organisms 
may used as a diesel degrading agents in the oil 
contaminated soil samples to decrease the soil 
contamination. 
 

 
Table 1: Hemolytic Assay 

Sl no Test Organism Results 
1 B1 + 
2 B2 + 
3 B3 +++ 
4 B4 +++ 
5 B5 ++ 

+   small zone,++  medium zone,+++  large zone 

 
 

Table 2: Oil Spreading Assay 
Sl no Test Organism Results 

1 B1 ++ 
2 B2 ++ 
3 B3 +++ 
4 B4 + 
5 B5 +++ 

 
 

Table  3: Lipase Assay 
Sl no Test Organism Results 

1 B1 +++ 

2 B2 +++ 
3 B3 ++ 
4 B4 + 
5 B5 + 

 
 

Table 4:  Extraction Of Biosurfactant 

Sl no 
Test 

Organism 
Quantity of 

Biosurfactant (ml) 

1 B1 50 

2 B2 51 
3 B3 56 
4 B4 50 
5 B5 54 
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Table 5:  Emulsification Index 

Sl no Organism 
Height of the 

emulsifying layer (mm) 
Height of the liquid 

column(mm) 
Percentage of emulsification 

1 B1 110 210 52.38% 

2 B2 90 210 42.85% 
3 B3 110 210 52.38% 
4 B4 110 210 52.38% 
5 B5 120 210 57.14% 

 
Table 6: Diesel Degradation Studies ( Height Of Diesel Layer ) 

Sl no Organism Concentration of diesel(ml) 
Height of the diesel layer (mm) 

7th day 14th day 

1 B1 
10 60 60 
20 70 70 

2 B2 
10 60 50 

20 70 70 

3 B3 
10 50 40 
20 50 50 

4 B4 
10 50 20 

20 60 50 

5 B5 
10 40 40 
20 70 60 

 
Table 7: Diesel Degradation Studies (Appearance of Diesel Layer) 

Sl no Organisms 
Concentration of 

diesel(ml) 
Appearance of diesel layer 

7th day 14th day 

1 B1 
10 White cloudiness White cloudiness 
20 White cloudiness White cloudiness 

2 B2 
10 Yellow colour with bubble Yellow colour with bubble 

20 Yellow colour with bubble Yellow colour with bubble 

3 B3 
10 Yellow colour with bubble Yellow colour with bubble 
20 Yellow colour with bubble Yellow colour with bubble 

4 B4 
10 Yellow colour with bubble Yellow colour with bubble 
20 Yellow colour with bubble Yellow colour with bubble 

5 B5 
10 Yellow colour with bubble Yellow colour with bubble 

20 Yellow colour with bubble Yellow colour with bubble 

 
Table 8: Diesel Degradation Studies (Volume of Diesel) 

Sl no Organisms Concentration of diesel(ml) 
Volume of 
diesel(ml) 

7th day 14th day 

1 B1 
10 8 7 

20 18 17 

2 B2 
10 6 5 

20 17 15 

3 B3 
10 9 7.5 
20 16 14 

4 B4 
10 9 3 
20 15 14 

5 B5 
10 8 7 
20 19 17 

 
Table 9: Diesel Degradation Studies (Optical Density) 

Sl no Organisms 
Concentration of 

Diesel (ml) 
OD at 560 nm 

7th day 14th day 

1 B1 
10 0.48 0.67 

20 0.65 1.09 

2 B2 
10 0.67 0.89 
20 0.76 1.15  

3 B3 
10 0.72 1.04  
20 1.04 1.17 

4 B4 
10 0.76 1.0 
20 0.95 1.04 

5 B5 
10 1.04 1.09 

20 1.04 1.15 
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Table 10: Diesel Degradation Studies (Dry Weight) 

Sl no Organisms 
Concentration of 

diesel (ml) 
Dry weight (gm) 

7th day 14th day 

1 B1 
10 0.013 0.018 

20 0.016 0.02 

2 B2 
10 0.02 0.026 
20 0.016 0.018 

3 B3 
10 0.002 0.003 
20 0.002 0.004 

4 B4 
10 0.004 0.02 
20 0.002 0.009 

5 B5 
10 0.002 0.004 
20 0.012 0.013 
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