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Extraction and in situ saccharification and fermentation of xylans for the
production of xylitol in deep eutectic solvents
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PURPOSE OF THE ABSTRACT
Deep eutectic solvents (DES) have emerged as greener alternative solvents due to their simple preparation and
unique physicochemical properties. Moreover, they are often of natural origin, biodegradable and recyclable [1].
Due to these properties, they are good candidates to be used in biotechnological processes, as well as one of the
most promising solutions for biomass fractionation [2]. Thus, both approaches could be combined to develop
integrated processes for biomass valorization. Nevertheless, for a complete understanding of their applicability, it
is necessary to evaluate the biocompatibility of these solvents with both biomass fractionation and
biotechnological processes required in the subsequent stages of biomass bioconversion.
We have demonstrated that aqueous solutions of Cholinium Chloride:Urea ([Ch]Cl:U) dissolve xylan up to 328 ±
29 mg/mL  [3]. This value is significantly higher than those achieved in alkaline solutions. Due to these good
results, extraction of xylans from Eucalyptus globulus wood was attempted under optimized conditions. A yield
close to 15 wt.%  was obtained using [Ch]Cl:U aqueous solutions, performing better than aqueous NaOH and
water. These promising extraction results and the DES mild pH conditions suggested that in situ xylan conversion
could be attempted to further valorize the process. Therefore, the main aim of this work is to develop an
integrated approach for xylans extraction from woods with [Ch]Cl:U, with a subsequent simultaneous
saccharification and fermentation (SSF) into xylitol. Assays were carried out using a recombinant Saccharomyces
cerevisiae strain previously engineered to over produce xylitol [4]. The effect of DES molar ratio on enzymatic
saccharification of xylan was evaluated. Moreover, DES/xylan concentrations, enzyme loading and glucose
concentration were varied and the SSF process optimized through Box-Behnken Experimental Design. 
Overall, the results obtained show that xylitol can be produced using aqueous DES-xylan extracts. Furthermore,
the DES molar ratio of 1:1 has the smaller negative effect in enzymatic saccharification, resulting in the highest
xylitol production. This molar ratio was further used to carry out the process optimization. This work highlights the
possibility of using directly aqueous DES solutions for an integrated extraction of xylans from wood and their



conversion into added value products, thus contributing to the development of sustainable processes.
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