Production and characterization of Maillard-glycated protein-polysaccharide conjugates for use as encapsulating agents
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Dairy proteins are widely used as emulsifying agents in food emulsions because of their well-recognized functional properties. Due to some existing drawbacks, such as limited solubility of proteins in pH close to their isoelectric points, some methods are employed as alternatives for modifying protein structure. The Maillard reaction (MR) is a natural occurring reaction that happens between carbonyl compounds and molecules that have a free amino group. Although the most known effects of this reaction are to provide colored and aromatic compounds to food, during preparation and/ or storage, it has been shown that MR also has the ability to improve functional properties of proteins. Sodium caseinate-carbohydrate systems have been well explored, but using dry-heating methods for the production of the protein-polysaccharide conjugates. Our work had as main goal to develop a method to enable the production of Maillard glycated products using sodium caseinate, maltodextrin 10 Dextrose Equivalent (DE) and dried glucose syrup in wet conditions. The aqueous mixtures were composed of 4.5% of sodium caseinate, and equal concentration of 11.2% for maltodextrin and dried glucose syrup, and had their pH adjusted to 7.5. The mixtures were then heated at 75 ºC, and the products were evaluated in time intervals of 0 (control sample), 3, 6, 9, 12 and 24 hours after heating. Changes in pH, color development, ζ-potential, electrophoretic profile, rheological behavior, size exclusion chromatographic (SEC) profile and antioxidant capacity were monitored. The protein-polysaccharides conjugates were used as stabilizing/ encapsulating agents on the production of resveratrol-loaded emulsions, which were characterized by means of droplet mean diameter and size distribution, kinetic stability (expressed as creaming index [%]), ζ-potential, microstructure and antioxidant capacity. The properties were measured immediately after preparation and 24 hours later. Increased heating times gave products with lower pH values, more intense brown color, and with the formation of high molecular weight compounds. This latter was observed both by electrophoresis and by SEC analyses. Heating samples for longer periods also increased their antioxidant capacity. This result is in accordance to the expected, since the potential antioxidant capacity of protein-polysaccharide conjugates are related to the advanced stages of the Maillard reaction1. Regarding the application in emulsions, protein-polysaccharide conjugates heated for increased periods resulted in higher mean diameters (1.00 ± 0.07 µm diameter with 24 hours of heating) and improved kinetic stability (3.30 ± 0.30% with 24 hours of heating, after 24 hours of emulsion preparation), in comparison to emulsions obtained using the control sample (0.75 ± 0.07 µm diameter and 6.60 ± 0.40% creaming index). Antioxidant capacity of emulsions produced with the conjugates were up to 40% and 30% higher compared to the unheated mixtures, according to measurements obtained from DPPH and FRAP assays, respectively. Our findings showed that the method employed was efficient to produce Maillard protein-polysaccharide conjugates with high potential use as emulsifying and encapsulating agents, which is enhanced by their antioxidant capacity, capable to provide extra protection to active materials.
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