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Background/Objectives. Efforts to offset global dependence on petrol-based energy have been slow 

due to the relatively high cost of implementing emerging technologies into our current transportation 

infrastructure. Butanol has shown promise as a direct replacement for gasoline, requiring little to no 

engine modification in comparison to the use of ethanol based biofuels. However, butanol production is 

limited with respect to low microbial yields and high costs of feedstock (glucose). This research addresses 

the need for increased microbial butanol yields and lignocellulosic biomass (xylose) consumption. Studies 

have demonstrated that solventogenic shifts towards butanol hyper-production occur concurrently with 

increased substrate consumption while in the presence of electron shuttling compounds such as 

anthraquinone-2,6-disulfonate (AQDS) and riboflavin, indicating that these compounds create an 

“unbalanced fermentation” in Clostridia.  

Results/Lessons Learned. The extracellular electron shuttle AQDS in the presence and absence of a 

terminal electron acceptor (ferrihydrite), increases butanol yields as well as xylose consumption three to 

five times in comparison to cells with xylose alone in semi defined P2 medium that does not contain 

acetate as supplemental carbon. Similar results have already been reported with glucose. Fe(III) alone as 

an electron sink increased butanol yields from xylose by three times, but hyper-production is greater in 

the presence of 1 mM AQDS. This suggests that rapidly stripping electrons from Clostridium beijerinckii 

amplifies unbalanced fermentations to increase butanol yield. Yields (grams butanol produced per gram 

xylose consumed) of 29.1% butanol from xylose were quantified for experimental groups containing 

20mM ferrihydrite and 1 mM AQDS, and yields of 5.8% butanol from xylose were quantified for groups 

containing 20mM ferrihydrite alone. These are three to twelve times higher than yields under standard 

xylose fermentation conditions.  
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