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Abstract I

Abstract

Background: surfactants are amphipathic molecules that Reduce surface tension. The

unique properties of surfactants head to a vast array of practical applications.

Which are illustrated in terms of petroleum processing, biological systems, health

products, food, and cosmetic protectants.

Biosurfactants belong to a structurally diverse group of surfact-active molecules
synthesizes by microorganisms and their applications have been greatly extended over
the past five decades as improved alternatives to chemical surfactants. There are many
advantages to the biosurfactants as compared to their chemically synthesized
counterparts. These include lower Toxicity, higher biodegradability, better
environmental compatibility and specific activity at different temperatures, pH ranges

and salinities.

Cell encapsulation resents one of the current leading methodologies aimed at the
delivery of biological products and alginate is the most frequently employed material

for the purpose.

In this study, the attempt was on using Calcium alginate hydrogel entrapment method
and entrapment optimization as well, in order to increase productivity and efficiency of

biosurfactant produced by pseudomonas aeruginosa, in comparison with free cells.

Methods: the bacterial free cells were cultured and then at definite intervals, various
measurements were evaluated like optical density (E24, foam activity) and surface
tension of culture medium supernatant. In following, the entrapments of calcium
alginate beads were used. In order to have a more precise statistical analysis of the
results and providing a valid mathematical model, the experimental design method to
optimize entrapment. The technique was used exclusively for this particular strain. The
resulting data were put together and analyzed. It should be noted that the morphology
and physical properties of beads during the culture process after competing experiments

were evaluated.

Results: Biosurfactant produced by P. aeruginosa (PTCC1074) were evaluated after
free cell cultures and then after culturing on the basis of a method proposed by design of

the experiment. Using data obtained, a validate methodical model was achieved. The



Abstract II

levels of three variable, Sodium alginate 4%, Cacl2 1%, hardening time 15 min were
found to be optimum for maximum production of biosurfactant it was given the surface

tension 41 mN.m™! which compared to free cells.

This study showed that P. aeruginosa (PTCC1074) entrapped in calcium alginate beads
is able to preserve its viability and produce biosurfactant as a secondary metabolite.

Maximum biosurfactant production was achieved during the first 24h.

Key words: entrapment, alginate beads, optimizations, P.aeroginosa .
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