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ABSTRACT

Biosurfactants are amphiphilic compounds produced by microbes, either on the cell surface or
secreted extracellularly. They exhibit a variety of surface activities and allow their application in several fields
related with emulsification, foaming, detergency, wetting, dispersion and solubilisation of hydrophobic
compounds. Also they exhibit strong antimicrobial and anti-adhesive properties used in biocontrol agent in
medicine. The objective of the study was to isolate and screening of biosurfactant producing bacterial species
from marine soil. Samples were collected from Colachel and Manavalakurichy, West Coast of Kanyakumari
District, Tamil Nadu. A total of 11 bacterial isolates were screened for biosurfactant activity by oil spreading
and hemolytic assay. As a result, 6 strains showed positive for biosurfactant production and one strain M-3
showed highest zone in oil spreading assay. The potent candidate of M-3 was characterized by studying

cultural, morphological and biochemical studies and confirmed as Pseudomonas species.
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INTRODUCTION (Amaral et al., 2010) and cause toxic problems
Surfactants are surface active chemical to the environment.

agents, which are amphiphilic in chemical

nature (Orathai et al., 2008). Due to their

Biosurfactants are surface active

o ] . chemical metabolites produced by microbes
amphipathic nature, they display a variety of ) ) ]
o ) T and have compensation over their chemicals
surface activities and allow their application in )
_ ) o counterparts because they are biodegradable,
several fields related with emulsification, . _ )
_ ) ) _ low toxicity, effective at high temperatures or
foaming, detergency, wetting, dispersion and ) o
pH values and environmental compatibility

solubilisation, cosmetic and medicine etc. ) )
(Zheng et al., 2012; Rufino et al., 2014) used in

(Banat et al., 2000; Rufino et al., 2011). Many

_ _ different applications, including agriculture,
of these compounds are chemically synthesized

ISOLATION AND SCREENING OF BIOSURFACTANT PRODUCING BACTERIA FROM HALOPHILIC ENVIRONMENT - T. Murugan and M. Murugan
Vol. 4 (Issue 2) Page 9



NATIONAL CONFERENCE ON
CHANGING ENVIRONMENT, PLANTS, DISEASES AND HUMAN HEALTH- VULNERABILITY AND IMPACT ASSESMENT FOR
ADAPTATION TO CLIMATE CHANGE: THE ROAD TO FUTURE
Organised by: Department of Botany, St. Andrew’s College (PG), Gorakhpur- U.P.

food, cosmetics, pharmaceutical, petroleum
in  bioremediation
1991).

constitute a diverse group of surface active

industries, as well as

(Poremba et al., Biosurfactants
molecules such as glycolipids, lipoproteins,
fatty acids, neutral lipids, phospholipids and
polymeric structures (Khopade et al., 2012).

The majority widespread biosurfactant
producers, belong to the genera are Bacillus,
Achromobacter, Acinetobacter, Aeromonas,
Alkaligenes, Arthrobacter, Corynebacterium,
Klebsiella,

Moraxella sp, Proteobacteria, Pseudomonas

Flavobacterium, Micrococcus,
and Streptococcus sp (Mishra et al., 2001).
Bacillus sp is an omnipresent bacterium
commonly recovered from air, water, soil and
decomposing plant residue (Alexander, 1977).
These genera have been found efficient
producers of biosurfactants (Kosaric, 1992).
This present study aimed to isolate and screen
bacteria  from

biosurfactant ~ producing

halophilic soil.

MATERIALS AND METHODS
Sample collection

Soil samples of about 5-10 g was
collected from two different places of West
Coast of Kanyakumari District (Colachel and
Manavalakurichy), Tamil Nadu and brought to
the laboratory immediately for isolation of

bacterial strains.

Isolation of bacteria

The sample was serially diluted with
sterilized saline water, then 0.1 ml diluted
sample from 1072 to 10 dilutions were taken
and spread evenly over the surface of Minimal
salt agar medium with the help of glass
spreader. The plates were incubated at 37°C for
48-72 hours and then the morphologically
different bacterial colonies were selected for

further use.

Screening of biosurfactants
Haemolysis test

Blood agar plates were prepared by
adding 5% blood in minimal salt medium. After
solidification, fresh bacterial cultures were
streaked on the surface and incubated at 37°C
for 48-72 hours. After incubation, the plates
were observed for the presence of haemolysis
activity (Plaza et al., 2006; Anandaraj and
Thivakaran, 2010).

Oil spreading assay

Oil spread assay was carried out in
petriplate with 30 ml of distilled water and 10
pl of crude oil was added to the surface of
water to form a thin oil layer. Then, 10 pl of
culture filtrate was gently placed on the centre
of the oil layer. The presence of biosurfactant
would displace the oil and form a clear zone
and the diameter of the zone was measured
after 30 seconds, which correlates to the

surfactant activity (Rodrigues et al., 2006).
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Characterization of potential strain
The potential biosurfactant producing
identified by

morphological and biochemical characteristics.

bacteria ~ was cultural,
Gram staining, motility test, spore staining,
indole production test, methyl red test, voges-
proscauer test, citrate test, triple sugar iron test
(TSI), urease test, starch hydrolysis, casein
hydrolysis and sugar fermentation tests were

performed to identify the potential strain.

RESULTS
Isolation of bacteria

In this present study, 10 no. of
morphologically different colonies were

isolated, which
Malavalakurichy (M) and 6 from Colachel (C)

soil (Table 1). All the selected strains were

includes 5 from sample

subcultured in minimal salt medium and used

for further studies.

Table 1. Isolated bacterial colonies from marine soil

Si. No. Sample | Total no. of colonies No. of dif_ferent
code 10 10* colonies
2 C 10 2 6
Total 11

Screening of biosurfactants

The entire isolated bacterial colonies
were screened for biosurfactant production
potential by two methods such as haemolysis
and oil spreading assay. In this study, 7 strains
showed positive in haemolytic activity and 6
strains showed positive in oil spreading assay.
In oil spreading assay strain M-3 produced
highest zone (4.8 mm) than strain M-1 and M-3
which showed 4.0 mm and M-2, C-1 and C-3

produced 3.6 mm in diameter. Based on the
above results, one potential strain (M-3) was
selected for further characterization study.

Characterization of potential strain

The potential strain M-3 was Gram
positive, rod shaped, motile, oxidase, catalase
and nitrate reduction positive (Table 2). Based
on the results, it was confirmed as the strain

belongs to the genus Pseudomonas.

Table 2. Characterization of potential strain

Si. No. | Characterization Result/Inference
1 Gram reaction -ve
2 Morphology Rod
3 Arrangements Thin slightly bacilli
4 Motility test +ve
5 Oxidase test +ve
6 Catalase test +ve
7 Nitrate reduction +ve
Probable identity | Pseudomonas sp.
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DISCUSSION
In this present study, a total of 11
different bacterial colonies were obtained from

soil  sample collected from  marine

environments. Among these 6 strains have the
ability to produce biosurfactant, which was
confirmed by blood haemolysis and oil
spreading test. Based on the results, the

potential isolate M-3 was selected for

characterization study and it was identified as

Pseudomonas sp. by studying cultural,

morphological and biochemical characteristics.

Bacillus and Pseudomonas species were

efficient biosurfactant producers (Priya and
Usharani, 2009; Suganya, 2013; Aparna et al.,
2012). Most of the rhamnolipids were produced
by Pseudomonas sp. (Chen et al., 2007). The
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