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Sustainable conversion of biomass into value-added products is receiving considerable attention 
due to the depletion of fossil reserves. Depolymerization of biomass carbohydrates results in a 
mixture of sugars, primarily glucose (C6) and xylose (C5). While glucose can be readily used in 
fermentation processes to produce a variety of products (i.e. ethanol, lactic acid, and succinic 
acid), xylose is often poorly utilized by native microorganisms due to limitations within the 
metabolic pathways. High yield conversion of biomass sugars to their ketose forms (glucose to 
fructose; xylose to xylulose) can immensely facilitate production of desired products from these 
sugars. Aldose to ketose isomerization, however, has a very unfavorable equilibrium. The focus 
of our research over the past decade has been developing ways to efficiently convert biomass-
derived sugars to their more “reactive” ketose form and subsequent products. In this 
presentation, a novel simultaneous-isomerization-and-reactive-extraction (SIRE) – followed by 
back-extraction (BE) – strategy that we have developed will be described. SIRE-BE produces 
high yield, high concentration ketose sugars from biomass hydrolysate without significant energy 
inputs. In experiments with a pure xylose solution, SIRE-BE resulted in a nearly-pure (97%) 
xylulose stream concentrated 5-fold and at high yield. Results will be presented for conversion of 
xylulose to ethanol and lactic acid. In addition, conversion of the ketose sugars to furans 
(xylulose to furfural and fructose to 5-hydroxymethylfurfural) will also be discussed. Organic 
acids and furans can serve as bio-based platform molecules for production of liquid 
transportation fuels and polymers. 

Prof. Relue is a native of northwest Ohio. She received her BS in Chemical Engineering from the 
University of Toledo and her MS and PhDs from the University of Michigan. She joined the UT 
Chemical Engineering faculty in 1993. In 1996, she became one of the founding faculty 
members of the Department of Bioengineering at UT. She has conducted research in cell 
signaling, photodynamic therapy, optical imaging for cancer detection, tissue engineering, 
mathematical modeling of cellular and chemical processes, and production of bio-based 
products. 
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