Exploring the influence of S. cerevisiae mannoproteins in wine astringency and the impact of their polysaccharide structure

Mannoproteins are an important group of carbohydrate macromolecules in wines. Numerous functional properties are attributed to these bio-copolymers which are related to the stability and sensory characteristics of wines 4 . However, neither the exact mechanisms involved in these properties nor the impact of mannoprotein structural characteristics are well known.

Focusing on mannoproteins property of modulating astringency, the objective of this work was to evaluate mannoproteins capacity to affect tannin-protein interactions and/or the consequent particle formation. In the mouth, tannin interactions with salivary proteins are associated to the puckering sensation and the lost of lubricity; characteristic of the astringent mouthfeel 5 . Mannoproteins differing in their polysaccharide structure were employed to also elucidate the impact of particular features of the generic polysaccharide structure of mannoproteins (mannosyl-phosphorylation and molecular compactness). They were extracted through an specific and exclusive enzymatic activity, purified and thoroughly characterized to preserve to uttermost extent the native structure of the macromolecule 1 . Based on DLS measurements, mannoproteins did not interfere on the interactions between SWT and BSA but delayed the particle size evolution of the aggregates formed by these interactions. Regarding the analyses of the precipitated SWT after 48 hours, all samples equally behaved; precipitated the same fraction and amount of tannins in any of the conditions and with any mannoprotein tested. No competitive interaction mechanism is possible, since results did not change by adding BSA or SWT last into the system. These results suggest that the mechanism of interaction is related to the formation of a tertiary system MP-SWT-BSA where mannoproteins would reversibly adsorb to SWT-BSA aggregates delaying their continuous particle growth. Regarding, the structural differences in the polysaccharide moiety, the absence of mannosyl-phosphate groups (MP-Mnn4) did not impact mannoproteins capacity to modulate particle growth. However, compactness of the polysaccharide structure obstructed MP-Com (most compact mannoprotein) from adsorbing to SWT/BSA aggregates while MP-Mnn2 (least compact) formed larger and less stable tertiary systems. This study elucidates the impact of mannoproteins in tannin/protein aggregation process but further studies are needed to confirm their capacity to modulate the astringent mouthfeel. 
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