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Screening of bacterial cellulose-
producing Gluconoacetobacter xylinus
strains suitable for submerged culture

1.S. Savitskaya, A. S. Kistaubayeva,
D. H. Ibrayeva, N.V.Voronova
Department of Biotechnology, Al-Farabi Kazakh National University,

Al-Farabi 71, Aimaty, Kazakhstan
e-malk rasava_2006@mailru

Bacterial cellulose (BC) is a promising natural polymer with
unique properties, such as high mechanical strength, good
crystallinity and a very pure nanofibrillar network structure.
This allows using BC film in many applications as nano-
structured adsorbing bioactive material. Aim of investi-
gation was to select optimal conditions for BC producer
growth and biosynthesis of gel-film in submerged culture.
For isolation of Gluconoacetobacier xylinus pure culture — pro-
ducing strain of BC, 5 samples of Kombucha and apple
cider vinegar mixed culture were cultivated during 5 days
on nutrient medium with different composition and pH
for inhibiting the growth of unwanted microflora. High
and low concentration levels of ethanol, acetic acid, vari-
ous carbon and energy sources and temperature cultivation
variants were used as selection factors. Strains productivi-
ty was evaluated by BC biomass measurement, which was
preliminarily dried under 80°C, using gravimetric method.
For its purification cellulose was washed first with 0.5-1%
water solution NaOH by boiling, then with distilled watet,
0.5% acetic acid solution and again with distilled water un-
¢l neutral reaction. Obtained gel-fil was stored in distilled
water under 5°C or after sterilization in hermetically sealed
containers.

As a result of multistage screening new strain of Gluconoac-
etobacter xylinus C-3 capable to synthesis biopolymer on dif-
ferent carbon sources was isolated. Optimization of culti-
vation of Gluconoacetobacter xylinus in submerged conditions
in which BC production higher in comparison with oth-
er strains was carried out. Maximum BC vield is achieved
in submerged culture under 30°C on medium containing
yeast extract, peptone, ethanol, wort and saccharose as car-
bon source, pH 5.9-6.0. BC film purification method was
developed.
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"T'his research concerns the determination of some charac-
teristics exhibited by Lactobacillus helveticus strains, what may
lead to create a new approach towards a wider applications
of those bacteria. Lb. helveticus is a thermophilic, homofer-
mentative and acid-tolerant bacterium belonging to lactic
acid bacteria (LAB). Those microorganisms pOssess the
highest proteolytic activity among all LAB and generate
bioactive peptides inducing a beneficial effects on health.
Particularly relevant peptides reveal an antioxidative activi-
ties that can support 2 natural defenses of cells in human
organism against the harmful oxidative stress effects.

The objective of this investigation was to evaluate an an-
tioxidant activities of selected whey protein preparations
fermented by Lb. helveticus strains. The aim of this study
was also to identify the gene sipA encoding S-layer protein
(SIpA).

Obtained study results indicate that the abilities to fermen-
tation various type of selected whey protein preparations
are very diverse among strains. Lactobacillus helveticus T80
allowed to obtain hydrolysates with the strongest antiox-
idant properties. Many of Lactobacillus strains are also
characterised as probiotics and exert health benefits. In the
probiotic activity of Lactobacillus helveticus (strain M92) the
S-layer protein (SIpA) play an important functional role.
This gene was identified in three of analyzed Lactobacillus
Delveticus strains (T80, B734, T105), what indicates their
potential probiotic properties. In this study the abilities to
production the isomers L(+) and D(-) of lactic acid by var-
ious strains were also determined and compared among all
analyzed microorganisms.

A comparative studies on Lactobacillus helveticus strains in
terms of their health-promoting properties might allow for
a selection the most desired bacterium composition and
application as a starter cultures in the production of func-
tional food products.
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