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Introduction
Surfactants are amphipathic compounds having both lipophilic 

and hydrophilic structural moieties in its molecule. They are 
mostly produced on microbial surfaces or excreted extracellular 
hydrophobic and hydrophilic moieties. Due to such nature, solubility 
of hydrophilic molecules is increased along-with reductions in surface 
and interfacial tensions at the oil/water interface.1 Surfactants are 
the active ingredients found in soaps and detergents with the ability 
to concentrate at the air- water interface, because they are able to 
increase aqueous solubility of Non- Aqueous Phase Liquids (NAPLS) 
by reducing their surface/ interfacial tension at air–water and water–
oil interfaces.2 Surfactants are widely used in many industries, 
particularly pharmaceuticals. However, there is an inherent risk of 
environmental pollution and toxicological hazards associated with its 
usage. Pertaining to such concerns, of late, surface active molecules 
of microbial origin, referred to as ‘Biosurfactants’ (BS), have gained 
considerable interest.3

BS are surface-active molecules with unique chemical structures. 
Structural polymorphism exists, and may range from being glycolipids, 
lipoproteins, fatty acids or neutral lipids.4 Higher environmental 
sustainability, better foaming properties and stable activity at 
extremes of pH, salinity and temperature mark their superiority over 
conventional surfactants.5 Moreover, manufacturing encompasses 
microbial fermentation processes using cheaper agro-based substrates 
and waste materials, hence lower costs.6

Microbial surface-active compounds are mainly of two types:

a. Those that reduce surface tension at the air-water interface or 
‘Biosurfactants’; and

b. Those that reduce the interfacial tension between immiscible 
liquids, or at the solid-liquid interface or ‘Bioemulsifiers’7 BS 
usually exhibit emulsifying capacity but bioemulsifiers do not 
necessarily reduce surface tension.8

BS increases the bioavailability of hydrophobic water-insoluble 
substrates, heavy metal binding bacterial pathogenesis and bio-film 
formation. They are used as surface-active agents for emulsion, 
polymerization, wetting, foaming, phase dispersion, emulsification 
and de-emulsification in various industries.9 Owing to their 
antimicrobial properties, they are of considerable therapeutic and 
biomedical interest, as they are known to exhibit anti-adhesive action 
against several pathogenic microorganisms.10 BS have also received 
much attention in the field of nano-biotechnology.11

Classification
BS are small moderately large molecules, generally ranging from 

500 to 1500 Da.12,13 BS are generally categorized by their microbial 
origin and chemical composition, as follows:

Glycolipids

Rhamnolipids congeners and its homologues are produced 
at different concentrations by species of Pseudomonas.14 
Sophorolipids are produced by different strains of the 
yeast, Torulopsis.15,16 Trehalolipids are produced by species of 
Mycobacterium, Nocardia and Corynebacterium.17 Those produced 
from Arthrobacter spp. and Rhodococcus erythropolis are able to 
lower surface and interfacial tensions in culture broth to 25-40 and 
1-5mN/m, respectively.18

Phospholipids & fatty acids

Different bacteria and yeasts produce large amounts of fatty acids 
and phospholipid surfactants during growth on n-alkanes. Phosphatidyl 
ethanolamine-rich vesicles are produced from Acinetobacter spp. and 
form optically clear microemulsions of alkanes in water.19

Polymeric BS

Emulsan, lipomanan, alasan, liposan and other polysaccharide 
protein complexes constitute the polymeric biosurfactants. Emulsan is 
an emulsifier for hydrocarbons in water at concentrations as low as 
0.001% to 0.01%.20 Liposan is an extracellular water soluble emulsifier 
synthesized by C. lipolytica and is made up of 83% carbohydrates and 
17% proteins.21

Particulate BS

Particulate biosurfactants, particularly those derived of 
Acinetobacter species, partition extracellular membrane vesicles to 
form a micro-emulsion that exerts an influence on alkane uptake in 
microbial cells.21

Pharmaceutical perspective
BS have a wide range of applications in pharmaceutical 
industry

Gene delivery: Gene transfection and lipofection using cationic 
liposomes is considered to be a promising way to deliver foreign 
gene to the target cells without adverse effects.22 The method is used 
in in-vitro synthesis pulmonary surfactants, used in therapeutics of 
premature babies.
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Abstract

Biosurfactants (BS) are amphiphilic compounds of microbial origin that have an advantage 
of biodegradability, low toxicity, better surface and interfacial activity over conventional 
surfactants. They have several applications in agriculture, industry, petroleum and medicine. 
Due to its antimicrobial activity and low toxicity, BS has considerable pharmaceutical 
applications.
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Immunological adjuvants: Bacterial lipopeptides constitute potent 
non-toxic and non-pyrogenic immunological adjuvants when mixed 
with conventional antigens. They also have a role stimulating stem 
fibroblast metabolism and immunomodulatory action.23

Extraction of intracellular products: Surfactants have also been 
used to permeabilise cells after fermentation as part of the protocol 
for recovery of intracellular products. Biosurfactants facilitate reverse 
micelle solutions directed towards selective permeabilization of 
Escherichia coli in extraction of penicillin acylase.24

Antimicrobials: Structural diversity of biosurfactants confers a 
unique antimicrobial property i.e. toxicity on the cell membrane 
permeability resembling detergent like effect.25-28

Cosmetics: Many biosurfactant properties such as emulsification and 
de-emulsification, foaming, water binding capacity, spreading and 
wetting properties effect on viscosity find use in the cosmetic industry. 
These surfactants are used as emulsifiers, foaming agents, solubilizers, 
wetting agents, cleansers, antimicrobial agents, mediators of enzyme 
action in production of bath products, acne pads, anti dandruff 
products, contact lens solutions, baby products, mascara, lipsticks, 
toothpaste, dentine cleansers.29,30

Conclusion
Pharmaceutical interest in BS has been steadily increasing in 

recent years due to their diversity, environmentally friendly nature, 
possibility of large-scale production, selectivity, performance under 
extreme conditions, and potential applications in environmental 
protection.
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