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wetting, penetrating, thickening, microbial growth 
enhancement, metal sequestering and resource 
recovering (oil) which make surfactants replace some of 
the most versatile process chemicals (Rosenberg, 1986). 
They are promising natural surfactants that offer several 
advantages over chemically synthesized surfactants, 
such as lower toxicity, biodegradability and ecological 
acceptability. Although biosurfactants exhibit such 
important advantages, they have not been yet employed 
extensively in industry because of relatively high 
production cost. One possible strategy for reducing cost 
is the utilization of alternative substrates such as agro 
industrial wastes (Mercade and Manresa, 1994). The 
establishment of waste-based medium for biosurfactant 
production also faces another problem; that is, the kind 
and the properties of final product depend on the 
composition of culture media (Besson and Michel, 1992).  

Mangrove ecosystem is a bridge between terrestrial 
and marine ecosystem and harbours unique microbial 
diversity. Mangroves are present in the coastal areas of 
tropical countries and supports abundant life through a 
food chain that starts with the trees and the micro-biota 
(Smith et al., 1991). Although mangrove ecosystem is 
rich in organic matter, by and large they are nutrient-
deficient especially in nitrogen and phosphorus. Diversity 
of microbial communities inhabiting this unique swampy, 
saline, partially anaerobic environment is useful as it 
provides clue of the microorganism and their adaptability 
in such habitats (Semenov et al., 1999). The 
biosurfactant producing organisms are isolated from the 
mangrove ecosystems.  

In this present study, biosurfactant-producing micro-
organism P. aeruginosa PBSC1 was isolated from 
mangrove ecosystems. The production of biosurfactant 
was carried out using the MSM. The cell free culture 
broth was extracted for the biosurfactant and quantified. 
To confirm the type of biosurfactant, the characterization 
study was conducted.  
 
 
MATERIALS AND METHODS 
 
Isolation, screening and identification of the microorganism 
 
The mangrove soil samples were collected from various places of 
Cuddalore district of Tamil Nadu, India. The places are Pichavaram 
(boat house), South Pichavaram, Kodiyampalayam, Muzhukuthurai 
and Artificial Mangrove forest. From these five places, a total of 21 
soil samples were collected from sediments and rhizosphere of the 
mangrove plant. One hundred gram of freshly collected soil 
samples was taken in a 250 ml Erlenmeyer flask. It was added to 
10 ml of crude oil (to selectly enrich the biosurfactant producers) 
and thoroughly mixed and kept for incubation at room temperature 
(28 ± 2°C) for 30 days. The samples were moistened with water to 
avoid desiccation when necessary. The screening of bacterial 
isolates was done using hemolytic assay (Mulligan et al., 1984), 
drop collapse assay (Jain et al., 1991; Bodour and Miller-Maier, 
1998), oil speading test (Morikawa et al., 2000), and emulsification 
(Cooper and Goldenberg, 1987). Best biosurfactant producing 
strain was identified and used for the production and 
characterization. 
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Identification of bacterial isolates 
 
The isolated bacterial strains were identified using standard 
biochemical and sugar fermentation test. The species level 
identification was done using 16S rRNA sequencing. 
 
 
16S rRNA sequencing 
 
It is important to use a pure cultivated bacterium for identification. 
The purification of PCR products were done by removing 
unincorporated PCR primers and dNTPs from PCR products by 
using Montage PCR Clean up kit (Millipore). The sequencing was 
carried out by purifying the PCR products of approximately 1,400 
bp and was sequenced using 2 primers. Sequencing products were 
resolved on an Applied Biosystems model 3730XL automated DNA 
sequencing system (Applied BioSystems, USA). 

The partial sequencing of the 16S rRNA gene was commercially 
carried out at the Yazhl Xenomics, Chennai, using universal 
amplification and sequencing primers and Sequencing reactions 
were performed in a MJ Research PTC-225 Peltier Thermal Cycler 
using a ABI PRISM® BigDyeTM Terminator Cycle Sequencing Kits 
with AmpliTaq® DNA polymerase (FS enzyme) (Applied 
Biosystems), following the protocols provided by the manufacturer.  
 
 
Phylogenetic analysis 
 
The partial sequencing was analyzed and compared with nucleotide 
sequence databases in the National Center for Biotechnology 
Information (NCBI) website using basic local alignment search tool 
(BLAST) program (http://www. ncbi.nlm.nih.gov/BLAST), in order to 
confer percentage sequence similarities. The evolutionary history of 
SOL-10 strain was inferred using the Neighbor-Joining (NJ) 
method. The evolutionary distances were computed using the 
maximum composite likelihood (MCL) method. Phylogenetic 
analyses were conducted in Molecular Evolutionary Genetics 
Analysis (MEGA) software (Version 4.0). 
 
 
Growth and biosurfactant production 
 
Bacteria were grown in Minimal Salt Medium (g L-1) containing 1.0 
K2HPO4, 0.2 MgSO4.7H2O, 0.05 FeSO4.7H2O, 0.1 CaCl2.2H2O, 
0.001 Na2MoO4.2H2O, and 30 NaCl was added with crude oil 
(1.0%, w/v). Flasks containing sterilized MSM were inoculated with 
a loopful of bacteria and flasks were maintained in an Orbital 
shaker for seven days at 120 rpm, 30°C. After seven days of 
incubation, culture broth from each flask was centrifuged at 6000 
rpm, 4°C for 15 min and the supernatant was filtered through 0.45 
μm pore size filter paper (Millipore, India). This cell free culture 
broth was used for drop collapse assay, oil spreading assay, 
emulsification assay and surface tension measurement. All the 
screening experiments were performed in triplicates (until otherwise 
mentioned) and the mean values were recorded. 
 
 
Biosurfactant extraction and characterization 
 
The MSM broth with the culture inoculums was centrifuged at 
10,000 × g for 30 min to discard the cells and extracted twice with 
chloroform and methanol (2:1 v/v). The solvents were removed by 
rotary evaporation and the residue was partially purified in silica gel 
(60-120 mesh) column eluted with chloroform and methanol ranging 
from 20:1 to 2:1 (v/v) in a gradient manner. The fractions were 
pooled and solvents were evaporated; resulting residue was 
dialyzed against distilled water and lyophilized. The crude 
biosurfactant was expressed in g L-1 (Thavasi et al., 2011). 
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