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1. Introduction – Fatty acid esters of carbohydrates and carbohydrate polyols are green biosurfactants 

with excellent emulsifying properties and foaming ability, with application in food, cosmetics, detergents, 

pharmaceuticals and agrochemicals. Biocatalytic routes for carbohydrate esterification show the 

important advantage of carrying out the reactions in a single step, without protection/deprotection of the 

hydroxyl groups, but also face some challenges, one of the most important being the selection of the 

appropriate solvent, as the solubilization of sugars, the stability and regioselectivity of lipases in the 

reaction medium as well as the environmental issues must be solved [1, 2]. Biocatalytic esterification of 

carbohydrates in natural deep eutectic solvents (NADES) is a promising solution for most of the problems 

encountered. 

This paper will discuss a novel concept for the enzymatic synthesis of fatty acid esters of carbohydrates 

and carbohydrate polyols, using a reactive NADES as reaction medium, where the deep eutectic solvent 

has a double role, as a solvent and as a reagent pool. 

 

2. Results and Discussion - Binary and ternary hydrophilic NADES based on choline chloride (ChCl) as 

hydrogen bond acceptors (HBA) and different hydrogen bond donors (HBD) such as urea (U), 

monomethyl urea (MU), sugar alcohols (sorbitol, xylitol, arabitol), monosaccharides (glucose), and 

disaccharides (sucrose, maltose), where prepared and characterized. Lipases from Candida antarctica B 

(CalB), Candida antarctica A (CalA), Pseudomonas stutzeri (Ps. stutzeri), and Aspergillus oryzae and 

immobilized CalB (N435), showed significant esterification activity in all 18 different binary and ternary 

ChCl-based NADES prepared. Moreover, the selected enzymes showed relatively high thermal stability 

in NADES at 70C. The immobilized CalB (N435) showed not only high activity in the selected NADES, 

but also exceptionally high thermal stability, maintaining 92% of activity upon incubation at 70C for 72 

h. Synthesis with good conversion of mono-lauryl and di-lauryl esters of carbohydrates (e.g. glucose, 

sucrose, maltose) and polyols (e.g. arabitol, xylitol, sorbitol) catalyzed by immobilized C. antarctica 

lipase B (N435) in the corresponding ChCl/sugar or ChCl/polyol reactive NADES was demonstrated by 

HPLC, MALDI-TOF-MS and 1D and 2D NMR.  

  

3. Conclusions - The results presented highlight how biocatalytic conversion in reactive NADES media 

can enable the selective esterification of carbohydrate polyols and mono-, di- and oligosaccharides. The 

results are very promising and open the way to further explore the potential of NADES as reaction 

medium for the enzymatic synthesis of long alkyl chain esters of oligosaccharides. 
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