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Abstract: Surfactants are chemically and biologically amphiphilic compounds that have hydrophilic and
hydrophobic domain. Microbes produce biosurfactants in relatively large quantities. Biosurfactants have
wide applications in industries including petroleum , food, agriculture. This study is based on potential
biosurfactant production by Pseudomonas aeruginosa. BHMS (Bushnell Hass Mineral Salt) medium with
glucose as substrate is used as production medium for Pseudomonas aeruginosa. The crude
biosurfactant is extracted from supernatant. Different confirmatory tests were performed including oil
displacement test. Gas chromatography was performed for qualitative estimation of rhamnolipids.
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I. INTRODUCTION
Surfactants are chemically and biologically amphiphilic compounds that have hydrophilic and hydrophobic domain.
Most of the bio-surfactants produced by microbes are synthesized extracellularly and many microbes are known to
produce bio-surfactants in large relative quantities. Biosurfactants enhance the surface area of hydrophobic water
insoluble substrates. Biochemical nature of biosurfactants is glycolipids, lipopeptides, phospholipids, neutral lipids or
fatty acids and polymeric biosurfactants. Majority of known biosurfactants are synthesized by microorganisms grown
on water immiscible hydrocarbons, but some are produced on water soluble substrates such as glucose, glycerol, and
ethanol. Up to now, the most commonly isolated and best studied groups of biosurfactants are those of rhamnolipids,
glycolipid compounds and phospholipids [14]. Rhamnolipids are glycolipid compounds produced by Pseudomonas sp.
which could reduce water surface tension and emulsify oil. Pseudomonas aeruginosa can be isolated from oil
contaminated soil, petroleum contaminated soil. And by directed evolution P. aeruginosa and other organisms can be
developed for biosurfactant production. These compounds are biodegradable and hence are no threat to environment.
Classification of Biosurfactants is based on their molecular weight. Glycolipids, rhamnolipids, trehalolipids and
sophorolipids are low molecular weight biosurfactants.
High molecular weight biosurfactants are commonly known as emulsans. Ron and Rosenberg reported that these are
exopolymers composed of polysaccharides, lipids, proteins, lipopolysaccharides lipoproteins or complex mixtures of
these biopolymers.
Biosurfactants are also classified depending on their chemical structure.
e  Glycolipids: Most known biosurfactants are glycolipids. They are carbohydrates whose constituents include
mono, di, tri, tetrasaccharides. Best known are rhamnolipids, trehalopipids and sophorolipids [Desai and Banat
1997]
e Lipopeptides: Bacteria like Bacillus brevis and Bacillus polymyxa produce antibiotics gramicidin and
polymxin that are lipopeptides. These lipopeptides have surface active properties. [1]
e Fatty Acids, phospholipids and neutral lipids:
e Fatty acids produced from alkanes have surface active properties. They are produced by several bacteria and
yeast which use alkanes as substrate.
e Particulate Biosurfactant: These are microemulsions produced by various bacteria eg. Acinetobacter.
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1.1 Applications of Biosurfactants

Mukherjee et. Al. elucidated applications of biosurfactants in medicinal field. HanifYuliani, MekaSaimaPerdaniet.
alexplained Antimicrobial activity ofbiosurfactants against 6 human pathogens eg. E. coli, S. aureus, Pseudomonasetc .
According to Krishnaswamy M, Subbuchettiar G et al biosurfactants exhibit anticancer activity. Some extracellular
glycolipids induce cell differentiation in stead of cell proliferation. Hence have promissing role in anticancer activity.
[15]

As per Rodrigues et al. 2006a biosurfactants act as anti-adhesive agents against pathogens. Adsorption of
biosurfactants to a substratum surface modifies its hydrophobicity, interfering in the microbial adhesion and desorption
processes. [16] Biosurfactants can be used as a preventive strategy to delay the onset of pathogenic biofilm growth on
catheters and other medical insertional materials, reducing the use of synthetic drugs and chemicals[12]

According to]J. Vater, B. Kablitz biosurfactants are used for cleaning or treating, agents of food contact surfaces, and
as food ingredients. They can act as antioxidants and emulsifiers. [10]

1.2 Role in Bioremediation

Bioremediation is a branch of biotechnology that employs the use of living organisms, like microbes and bacteria, in
the removal of contaminants, pollutants, and toxins from soil, water, and other environments. Bioremediation is used to
clean up oil spills or contaminated groundwater.

II. MATERIAL AND METHOD

2.1 Bacterial Strain

Pseudomonas aeruginosa was isolated from petroleum contaminated soil. The culture was maintained on nutrient
agar slant. The two loopful culture was inoculated in 25ml nutrient broth and incubated on rotary shaker at 30°C for 8 —
12 hrs. An aliquot of 2 ml was transferred into 100 ml of Bushnell Haas Mineral Salt medium as inoculum. The
medium contained (g/l):dipotassium phosphate 1.0, calcium chloride 0.02, magnesium sulphate 0.2, potassium
dihydrogen phosphate 1.0, ammonium nitrate 1.0, ferric chloride 0.05. Glucose was used as carbon source. Production
media was incubated on shaker for 96 hrs at 30 °C.

2.2 Extraction of Biosurfactant

After incubation for 4 days , crude biosurfactant was extracted from production media . The cells were removed by
centrifugation at 10000 rpm for 20 min. Biosurfactant were then precipitated by acidification at pH 2.0. It was
incubated overnight at 4°C. After that centrifugation carried out at 10000 rpm for 15 min. Then precipitate was
dissolved in sodium bicarbonate (pH 8.6). Followed by reacidification& centrifugation at 12000 rpm for 20 min. the
precipitate was extracted with chloroform methanol mixture. Organic solvent evaporated.

2.3 Oil Displacement Test

This method is used to determine the surface activity. The diameter of clear zone is measured after 96 hrs of
incubation. 40ml of distilled water was added in petriplate of diameter 10 cm. After that, 15ul of crude oil was added to
form thin layer on surface of water & 10 pl of solution was dropped onto the surface of oil. The test was conducted at
room temperature. The maximum diameter of clear zone was observed.

2.4 Gas Chromatography
Gas chromatography was performed at analytical laboratory at Mitcon Institute Pune for qualitative estimation.

II1. RESULT AND DISCUSSION
Biosurfactant producing bacteria Pseudomonas aeruginosawere isolated from petroleum contaminated soil. Referring
the work of researchersP. aeruginosa was selected for production process. Rhamnolipid synthesis is regulated by QS, a
mechanism controlling the production of most virulence factors in P. aeruginosa [17]
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Bacterial cells were inoculated in nutrient broth and incubated at 30°C for 8-12 hrs on rotary shaker to obtain higher
biomass. The production process was carried out as described previously. After P. aeruginosawas grown under
optimum conditions, the recovery was done using cell free extract. The method in recovery process include solvent
extraction and purification. The yield of biosurfactant was quite less that is 1.5 gm/ lit. According to Rodrigues et al.
alternate media can be used for biosurfactant production. Rice wash water from brewery can be alternate source for
biosurfactant production.

Volume 2, Issue 3, March 2022

3.1 Oil Displacement Test

Name of Organism Oil Displacement (cm)
Pseudomonas aeruginosa | 7
Table 1: Zone of oil displacement test

3.2 Gas Chromatography
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Figure 1: Chromatogram of standard mix (A) and of sample (B)

Gas chromatography was carried out for qualitative estimation of biosurfactant in analytical laboratory of Mitcon
Institute Pune. Standard mixture was run along with crude sample. The peaks obtained in chromatogram of sample (B)
were compared with peaks in chromatogram of standard mixture (A). Hence the components in sample are identified as
sulphonates. Also some new picks were obtained. For that further characterization is required.

IV. CONCLUSION
Biosurfactants can be produced using various substrates and different producers. Water soluble sources like glucose
are of primary importance. Also waste from agriculture industry can be used as substrate for biosurfactant production.
Microorganisms isolated from oil or petroleum contaminated soil can be good producers as they get adapted to the
environment. Biosurfactants have wide applications in medicines, environmental sciences etc. further study can be
carried out in optimization of production process and applications of biosurfactants can be studied.
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