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Abstract
We performed an in silico metabolic analysis of Clostridium ac-
etobutylicum, the analyses showed that an electron uptake flux 
result in the coupling of butanol production to cell growth; howev-
er, a proportional butyrate uptake flux would be required. Based 
on these results, we hypothesized that the supplementation of 
butyrate and an external electron source acting as a co-reduc-
ing agent, would result in an increase of the butanol production 
in batch culture. To test this hypothesis, batch experiments was 
done with 18 g L-1 of glucose and supplemented with 6 g L-1 of 
butyrate. The fermentations were performed by a three-electrode 
potentiostatic system in an H-type reactor, graphite rods were 
used for anode and cathode and an Ag/AgCl electrode as refer-
ence, neutral red was used as electron carrier and a potentiostat 
was setting up to keep a constant potential of -0.85 V during the 
experiments. The results obtained shows that the higher initial 
concentration of butyrate in the culture medium had a negative 

effect on the duration of the lag phase but had a positive effect 
in the butanol titer and also coupled its production to the cell 
growth, which validates the results obtained in silico. The con-
sumption of glucose was complete and in the case of butyrate 
it was about 65%. Regarding the production of acids, the most 
remarkable effect was an increase in the production of acetate, 
which implies a higher ATP production, probably used for butyr-
ate re-assimilation via reverse butyrate kinase. Biomass and bu-
tanol reached a concentration of 3.00 . 0.03 g L-1 and 8.38 g/l 
. 0.24 g L-1 respectively, while glucose was exhausted in 72 h. 
The electrofermentation by Clostridium acetobutylicum with neu-
tral red and supplementation of butyrate produced more butanol 
(34.48% . 0.46) than the control culture.
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