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Abstract 

Background: Marine environments hold great potential for exploitation and marine 

microorganisms, in particular, have attracted attention for their biotechnological and 

commercial values. Indeed, they have been found to be useful for applications such as 

production of valuable compounds and among these, microbial Extracellular Polysaccharides 

or exopolysaccharides (EPS) represent a set of compounds with wide uses in food, cosmetics, 

textile, pharmaceutical and agriculture. More recently, their biological activity has been 

gaining attention, with a number of recent studies reporting the immuno-stimulatory, 

antiviral, anti-oxidative, anti-tumour and antibacterial properties of EPS. In view of the 

biotechnological potential of these polymers, seawater from the surrounding of Mauritius was 

screened for EPS-producing bacteria.  

Methods: Seawater samples were collected and from these, microorganisms capable of EPS 

production, as indicated by their mucoid colonies, were selected. The produced polymers 

were subsequently tested for their antibacterial effects against 14 disease-causing pathogens 

from the genera Streptococcus, Enterococcus, Salmonella, Staphylococcus, Bacillus and 

Proteus using the disc diffusion and broth microdilution methods. Compounds showing 

inhibitory effects on the growth of the pathogens were then further investigated for their 

cytotoxicity against A549 and HepG2 cancer cell lines. Following these two sets of 

screenings, exopolysaccharides exhibiting biological activity were characterised by Thin-

layer chromatography and Fourier-Transformed Infrared Spectroscopy (FTIR) while the 
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microorganisms producing them were identified by morphological and biochemical methods 

as well as 16S rRNA sequences.  

Results: The results showed that out of 40 isolated EPS-producing bacteria, two, from the 

genera Halomonas and Alcaligenes, could produce EPS which could inhibit the growth of at 

least 8 of the 14 tested pathogens, with effective concentrations varying between 62.5 µg/ml 

and 500 µg/ml. Interestingly, these compounds also showed inhibitory effects on the 

antibiotic resistant Methicillin-resistant Staphylococcus aureus (MRSA). However, only EPS 

from the Alcaligenes sp. showed cytotoxic effects on the cell lines, with IC50 values of 128 

µg/ml for HepG2 and 654 µg/ml for A549. Characterisation of the two polymers revealed the 

presence of carboxyl, hydroxyl and sulphate as the main functional groups which could 

contribute to the observed biological activities.  

Conclusion: Antibacterial as well as cytotoxic effects of EPS from Halomonas and 

Alcaligenes species is not widely documented compared to those from other species. 

Similarly, their effectiveness against antibiotic-resistant pathogens is even less investigated. 

The results not only highlights the fact that other species may also produce compounds of 

pharmaceutical interest but they also suggest that Mauritius seawater can be a source of 

biotechnologically useful microorganisms producing compounds of potential value. 

 

 

 


