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A syntrophic coculture of the electroactive bacterium Geobacter sulfurreducens and the 
propionate-oxidising bacterium Syntrophobacter fumaroxidans was constructed with 
propionate as electron donor and Fe (III) as electron acceptor. The Fe (III)-reducing 
G. sulfurreducens use hydrogen, formate and acetate as the electron donor, but is unable to 
metabolise propionate. S. fumaroxidans on the other hand cannot use Fe (III) as electron 
acceptor. G. sulfurreducens was first grown in pure culture with single and different 
combinations of the electron donors i.e. acetate, formate and hydrogen, the products of 
propionate conversion by S. fumaroxidans. All single electron donors supported growth of 
G. sulfurreducens where 6.44 ± 0.02, 2.43 ± 0.01 and 1.63 ± 0.41 mole of Fe (II) was 
produced per mole of acetate, formate and hydrogen, respectively. When combinations of 
electron donors were applied, formate was always the preferred electron donor. Coculture 
results showed growth of these two bacteria with propionate and Fe (III) in batch cultures, 
where neither of bacteria was independently capable of such growth. The ratio of Fe (II) 
produced to propionate consumed was 12:1 on average which is close to the theoretical ratio 
of 14:1. To prove whether S. fumaroxidans and G. sulfurreducens can drive current production 
in a Microbial Electrolysis Cell (MEC), the coculture was applied in a MEC with propionate as 
substrate and the solid electrode at an anode potential of -300 mV vs Ag/AgCl as electron 
acceptor. The results confirmed that the coculture was able to oxidize propionate and produce 
current density of 22 A/m3, and 35% Coulombic efficiency. 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universidade do Minho: RepositoriUM

https://core.ac.uk/display/132798034?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

