Effects of polyphenols with different hydroxyl content on the structure, physicochemical properties and in vitro anaerobic fermentation of Cyperus esculentus starch-polyphenol V-type complex
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Abstract:As a resistant starch ( RS ), RS5 is a V-type starch complex produced by the interaction of starch and ligands, which has the characteristics of slow digestion and absorption and regulation of intestinal flora. RS5 content depends on starch digestion inhibition caused by different polyphenols. In this study, to clarify the structure, digestion and physicochemical characteristics of RS5 formed by galangin(GL), kaempferol(KP), quercetin(QC) and myricetin(MC) with different hydroxyl numbers and starch, and their prebiotic properties during in vitro fermentation, four polyphenol-cyperus soybean starch complexes were prepared. Four polyphenols and Cyperus esculentus starch all formed V-shaped complexes. The addition of polyphenols significantly increased the content of RS and was positively correlated with the number of hydroxyl groups, Respectively increased by 15.2%, 12.37%, 9.43%, 7.87%.In addition, the inhibition of four polyphenols on α-amylase was in a mixed inhibition mode. The binding constants Ka at 37℃ were 1530L/mol, 1152L/mol, 808L/mol and 568L/mol, respectively, indicating that the binding strength of polyphenol molecules and amylase increased with the increase of hydroxyl group quantity.Finally, in vitro fermentation revealed that RS5 can change the composition of the intestinal microflora by promoting the production of short-chain fatty acids(SCFA) and the growth of beneficial bacteria. It has great potential as a prebiotic and has a double beneficial effect on the intestinal microflora.
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