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h i g h l i g h t s

" Enterobacter A47 was cultivated at different temperature and pH values.
" RSM was used to evaluate the effect on cell growth and EPS synthesis.
" Cell growth was favored at pH < 7.0.
" EPS production was maximal for 25 < T < 35 �C and 6.0 < pH < 8.0.
" Distinct sugar and acyl groups composition were obtained.
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a b s t r a c t

Enterobacter A47 synthesizes fucose-containing exopolysaccharides (EPS). Maximum EPS production
(>7.00 g L�1) was obtained for temperature and pH within 25–35 �C and 6.0–8.0, respectively. Under
these conditions, the polymers contained over 30% fucose. Glucose, galactose, and glucuronic acid con-
tents were about 28%, 25%, and 10%, respectively, and the total acyl groups content was about 20 wt.%.
The average molecular weight (Mw) was around 4.0 � 106. Outside the optimal temperature and pH
ranges, fucose, galactose and glucuronic acid, and the total acyl group contents were reduced, while
the glucose content increased, new monomers (rhamnose and glucosamine) were detected, and the
Mw increased to P1.10 � 107.

This study revealed the ability of Enterobacter A47 to synthesize different heteropolysaccharides as a
function of pH and temperature, a feature that can be exploited to obtain tailored polymer composition.
Moreover, the production of high fucose content EPS was stable for wide pH and temperature ranges,
which is important for the envisaged industrial development of the bioprocess.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Bacterial exopolysaccharides (EPS) are environmental friendly
and versatile polymeric materials with unique structural and phys-
ical properties that enable their use in a wide range of industrial
applications (food, textile, cosmetics and pharmaceuticals), as sta-
bilizing, thickening, gelling, emulsifying and/or flocculating agents.
These attributes make such biomaterials a natural fit for sustain-
able development (Moreno et al., 1998).

Traditional polysaccharides derived from other natural sources
(plants, algae and animals) fail to perform in some applications
where bacterial EPS may demonstrate new or improved properties.
Furthermore, compared to that by higher plants and algae, micro-
bial synthesis of polysaccharides is more productive and less re-
source-intensive. Moreover, microbial production enables the
control of process conditions in order to obtain higher yields and
desired properties (Alves et al., 2010). However, due to their high
production costs, only a few bacterial EPS are commercially avail-
able (e.g. xanthan, gellan gum, hyaluronic acid) (Freitas et al.,
2011b). To turn the process more cost effective, improvements in
product yields are necessary by optimizing fermentation condi-
tions (e.g. pH, temperature, carbon source concentration), develop-
ing higher yield strains (e.g. genetic manipulation) or use of low
cost substrates (Freitas et al., 2011b).
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