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The objective of this work is to increase value of tapioca flour
by blending and forming biopolymer obtained from fermented
sugar cane juice comparing to commercial biopolymer in solid form
of Poly-3-hydroxybutyrate-co-hydroxyvalerate (PHBV). Typically,
PHBV is known as biodegradable, biocompatible, semi-bacterial
polyester and has similar properties to polypropylene (PE). Firstly,
the commercial PHBV was preliminary investigated as sheet films
with bio-based material of tapioca flour. The 3% (w/v) PHBV was dis-
solved with hot chloroform at about 60 °C while the 3% (w/v) flour
was mixed with water. Then, different ratios (v/v) of PHBV and the
flour were mixed (10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30,
80:20, 90:10 and 100:0). Two mixtures were blended and formed
as bioplastic films using conventional solvent-casting techniques.
The biopolymer obtained after fermentation of sugar cane juice was
also done in the same way with the flour. The bioplastic films are
characterized by various physical and chemical techniques such as
polarized light microscopy, differential scanning calorimetry (DSC)
and X-ray diffractometry (XRD). The results revealed remarkably
crystalline structure with cross-polarized light on optical micro-
scope. The optimal blended films with a ratio of 40: 60 were
obtained by observation of their morphology and immiscibility
of the blends is gradually increased on increasing the starch por-
tions. The blended films are mostly brittle and had specify glass
temperatures (Tg) depended on the portion. Melting transition
temperatures (Tm) of blended films are slightly higher than the bac-
terial synthesized biopolymer as examined by DSC. These results
are correspondent to their highly crystallinity from diffractograms
(XRD). In addition, microstructure of the blended films is reduced
largely crystallinity by the solution casting.
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The development of metabolic engineering, protein engineering
and production strategies has supported the success in heterol-
ogous protein production for the manufacture of pharmaceutical
or industrial proteins. One of the major disadvantages of bacte-
ria as hosts for protein production is that they generally do not
excrete high levels of polypeptides to the medium. Therefore, lysis
of microbial cells is often required for their complete isolation,
release and recovery from the cells. Moreover, the new nanomed-
ical and nanotechnological applications of recombinant proteins
(and other bacterial molecules) including diagnostics, biosensors,
regenerative medicine, drug delivery, etc. have forced the applica-
tion of methods that assure safety and no risk of possible bacterial
contamination. Many treatments are available for the disruption of
bacterial cells, including mechanical, physical, chemical and enzy-
matic procedures.

The general aim of this work is understanding the effectiveness
of cell lysis procedures by comparing the effects of four approaches
based on physical strategies, one chemical procedure and two com-
bined procedures, on E. coli, S. aureus and P. aeruginosa strains
as bacterial models. For this purpose, the different methods were
tested in terms of cell viability by measuring the change in viable
bacteria (CFU) before and after the procedures and in terms of total
cell protein in supernatant samples.

The obtained results showed that heat shock (100°C) and heat
shock+sonication combination methods were the most effective in
terms of reducing cell viability for the three assayed bacteria. More-
over, the highest amount of released cell protein was achieved by
different methods, depending on the bacterial species.
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Mutant and deletion strains of the yeast Saccharomyces cere-
visiae having one/several auxotrophies are largely used in the
development of recombinant strains for heterologous protein
production because they ensure maintenance of plasmids with
selectable markers. The production is usually carried out by cul-
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turing the recombinant strain in aerated fed-batch, where sugar
limitation achieves high yields of biomass and product.

In a previous work, it was evidenced that growth of the aux-
otrophic S. cerevisiae BY4741 (MATa, ura3A0, leu2 A0, met15A0,
his3A1) engineered for human IL-13 production, and employed
in aerated fed-batch, early arrested even in the presence of a
correct nutritional complementation (being specific nutrients for
genetically uncomplemented auxotrophies provided in no growth-
limiting amounts). It was assumed that this behaviour may depend
on the high number of auxotrophies, since the prototrophic strain
S$288C, from which BY4741 derives, showed a typical performance
under the same cultivation mode.

Therefore, a systematic investigation on the effect of auxotro-
phies on yeast growth in aerated fed-batch was carried out. Four
isogenic strains of the CEN.PK family, with a progressively increas-
ing number of auxotrophies (from one to four) were assayed under
fed-batch conditions and a proper nutritional complementation.
Feeding to the reactor was exponentially increased imposing a
specific growth rate below the critical one. The behaviour of the
auxotrophic strains was compared with that of the isogenic pro-
totrophic strain. by evaluating the capacity to keep the specific
growth rate chosen. A clear correlation among optimum growth
and number of auxotrophies has been found. Furthermore we have
investigated the possible effect of the type of auxotrophy (ura- or
leu-) on the strain performance, monitoring as well cell viability
of each strain. The study is a contribution to know the pheno-
typic effects of auxotrophies in yeast and can have implications
for biotechnological applications.
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Esterases are the most frequently used enzymes belong to the
class of hydrolases (E.C.3), in industrial applications and in research.
Most important in this class are hydrolytic enzymes cleaving car-
boxylic ester bonds. Lipases (EC 3.1.1.3), carboxylesterases (EC
3.1.1.1), as they accept a broad range of non natural substrates, are
usually very stable in organic solvents and exhibit good to excellent
stereo-selectivity, e.g. in the kinetic resolution of racemates or the
desymmetrization of postereogenic compounds.

An increasing demand for new biocatalysts adapted to special
condition is needed. Besides attempts to exploit natural diversity
or to improve enzymes by rational design and directed evolution
the various genome projects have provided researchers with an
enormous amount of sequence information, waiting to be explored.

In this study we focused our attention to isolate large numbers
of thermophilic bacteria (~300 isolate) from Saudi Arabian soil.
The isolates were screened for lipase/esterase production, then the
potent isolates (~30 isolates) were identified. Based on a phyloge-
netic analysis, they are clustered into different groups including
Bacilli and Geobacilli spp. PCR cloning for different estersses of
different species including stearothermophilus, thermodenitrificans,
thermocatenulatus, caldolyticus, caldovelox and thermoleovorans was
performed using degenerate primers. Sequence analysis was veri-
fied the relatedness of these fragments to different esterses with
an identity percentage ranged (37-97%). Working are currently

performed to express some of these genes to use for shuf-
fling.

doi:10.1016/j.jbiotec.2010.09.485

[P-1.120]

Production of omega-3 Fatty acids by unicellular cyanobac-
terium Synechococcus sp.

Seyed Bagher Mosavi-Azam*, Mohammad Hossein Morowvat,
Sara Rasoul-Amini, Younes Ghasemi

Department of Pharmaceutical Biotechnology, Faculty of Pharmacy
and Pharmaceutical Sciences Research Center, Shiraz University of
Medical Sciences, Iran, Islamic Republic of

Keywords: cyanobacteria; Synechococcus; fatty acid; omega-3

Introduction: Microalgae have a large biotechnological poten-
tial for producing valuable substances for the feed, food, cosmetics
and pharmacy industries as well as for biotechnological processes.
They are a major source of essential long-chain, highly unsaturated
fatty acids (HUFA), sterols, and other nutrients. Under certain con-
ditions, microalgae have been reported to contain up to 85% of the
dry weight as lipids. The range of potential applications for these
microalgal fats and oils is very wide. During the last two decades
the utilization of microalgae and other forms of microorganisms as
sources of single cell protein (SCP) has gained increasing interest.

Methods: In this study, the fatty acids profiles of the unicellular
cyanobacterium, Synechococcus sp. was examined. Synechococcus
sp. was isolated During a screening program from paddy fields of
Fars Province in the south of Iran. Total lipids from freshly freeze
dried cultures of the strain was extracted and converted into fatty
acid methyl esters and used for determination of different types
of fatty acids by gas chromatography, mass spectrometry (GC/MS)
method.

Results: The composition of fatty acids in the cyanobacterium
was mainly, oleic acid, a mono unsaturated (w9) fatty acid, 6,9,12-
octadecatrienoic acid, a poly unsaturated (w6) fatty acid, and
9,12,15-octadecatrienoic acid, a poly unsaturated (w3) fatty acid.

Discussion: This method allowed us to discover several types of
fatty acids, such as chained, mono unsaturated, poly unsaturated, in
the studied naturally isolated cyanobacterium. The Synechococcus
sp., is a good and unstudied candidates to be used as SCP as human
food or animal feed.
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In this work inulinase enzyme immobilized on Sepabeads® was
used for continuous production of fructose from inulin. Among con-
tinuous bioreactors, fluidized bed bioreactors (FBBR) offer many
advantages with respect to stirred and packed reactors in terms of:
low microbial contamination due to continuous washing of unde-
sired micro-organisms during biocatalysis, no clogging, low mass
transport resistances and fluid-dynamic behaviour favourable to
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