Enzymatic synthesis of maltodextrin lauric acid esters and evaluation of their emulsion and foam stability 
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Maltodextrin lauric acid esters were synthesised in reactions between maltodextrins of various Dextrose Equivalent (DE 4-7, DE 13-17, DE 16.5-19.5) and vinyl laurate which were catalysed by an immobilised lipase from Candida antarctica (Novozyme 435). The ability of three produced maltodextrin lauric acid esters (MDE 4, MDE 13, MDE 16.5) to act as biosurfactants and emulsifiers was investigated. More specifically, the stabilising effects of emulsion droplets and foam bubbles of the three esters at the air/water interface was investigated by interfacial shear rheology, whereas their effect on the formation and stability of oil-in-water emulsions was studied by droplet size distribution, microstructure, flow behaviour and creaming stability. The results demonstrated that all three samples formed a close-packed layer at the air/water interface and exhibited higher elastic moduli than viscous moduli during shear time sweep. Emulsion formation and stability of oil in water was evaluated at 40% (w/v) of maltodextrin lauric acid ester with 10% (w/w) of vegetable oil and compared with Tween 20 (polyoxyethylene sorbitan monolaurate). All freshly prepared emulsions with maltodextrin lauric acid ester exhibited broad and bi- modal droplet-size distributions ranging between 0.92-0.65 μm, larger than Tween 20 (0.36 μm). The emulsion of MDE 4 lauric acid ester showed the highest viscosity at low shear rate. MDE 4 lauric acid ester and Tween 20 emulsions exhibited pseudoplastic behaviour while MDE 13 and MDE 16.5 lauric acid esters exhibited Newtonian behaviour. The oil droplets had rough surface as observed in normal-light microscope, which suggested that the maltodextrin lauric acid esters were adsorbed at the oil surface and formed an emulsion stabilisation layer. MDE 4 lauric acid ester inhibited creaming more efficiently than Tween 20, most likely due to the immobilisation of the oil droplets in a weak gel-like network, whereas MDE13 and MDE16.5 lauric acid esters exhibited creaming because maltodextrins with higher DE (low molecular weight) cannot form a network structure to support stabilised emulsion droplets. These results indicated that enzymatically synthesised maltodextrin lauric acid esters with low DE (MDE 4) effectively stabilised o/w emulsions. Such esters could potentially have applications in food emulsions such as salad dressing and mayonnaise, as well as cleaning agents in the food industry. 

