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ABSTRACT
Pretreatment of lignocellulosic biomass for biofuel production results in the formation of furanic and phenolic compounds, which are known inhibitors to H2- and ethanol-producing bacteria, and represent a challenge in biorefinery wastewater treatment. The present study assessed the biotransformation pathways and inhibitory effect of two representative furanic (furfural, FF; 5-hydroxymethylfurfural, HMF) and three phenolic compounds (syringic acid, SA; vanillic acid, VA; 4-hydroxybenzoic acid, HBA) in a MEC bioanode. Biotransformation of the five compounds occurred via fermentation, resulting in the production of acetate, which became the main electron donor for exoelectrogenesis. The extent of transformation was higher for the furanic compounds (67% of FF and 64% of HMF) than for the phenolic compounds (50% of SA, 14% of VA and 10% of HBA). The phenolic compounds transformed via a sequence of demethylation and decarboxylation reactions verified by the detection of metabolites by LC/MS-MS. Catechol and phenol were persistent transformation products of VA and HBA, respectively. All five parent compounds were inhibitory to exoelectrogens (IC50 = 1.9 - 3.0 g/L). Individual, non-inhibitory concentrations of the five compounds, when in mixture, resulted in severe inhibition. Microbial bioanode community analysis showed the presence of known degraders of furanic and phenolic compounds, fermentative bacteria, and exoelectrogens in syntrophic partnerships. This study advances our understanding of the biotransformation potential and inhibitory effect of furanic and phenolic compounds under redox conditions relevant to MEC bioanodes.
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