Enzymatically active (lactose hydrolyzing) biopolymers for food applications.
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Deficiency of the intestinal enzyme LPH, responsible for the hydrolysis of lactose, causes a common food disorder known as lactose intolerance. LPH is a β-galactosidases belonging to the GH2 family of glycoside hydrolases. 

Currently, the food industry obtains lactose-free food products by direct addition of microbial -galactosidases in large quantities. This implies an elaborate process for obtaining the additive and high production costs. In addition, the added lactase remains in the final product. Therefore, different immobilization strategies are being developed that avoid the presence of the enzyme in the food product and allow the recycling of the enzyme. In this work, a strategy based on the generation of a hybrid thermoresistnt enzyme composed by a β-galactosidase from Thermotoga maritima (TmLac)1 fused to a cellulose binding domain (CBM2)2 from Pyrococcus furiosus is proposed. The chimeric protein (TmLac-CBM2) attaches to both commercial and bacterial cellulose, with high specificity and affinity, although the activity of the bound enzyme is lower than that of the free form3. In line with European circular economy policies, new cellulose supports obtained from marine and invasive plants (i.e. Posidonia oceanica and Arundo Donax) have also been explored. The enzyme loading capacity of these materials and the effect of binding on the catalytic efficiency of the enzyme have been analyzed. Both the influence of the physical state of the support (film vs. aerogel) and its purification degree (either pure cellulose or a fraction containing also hemicelluloses) will be discussed. This presentation provides a first approach to develop new enzymatically active carbohydrate-based materials with industrial applications in processes that require high temperatures.
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