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    Abstract
The phenolic content of red wine is responsible for the color and mouthfeel of the wine. Phenols are extracted from the skins and seeds of the crushed grapes through contact with the juice. Formation of a skin cap at the top of the fermentation decreases this contact, necessitating cap management techniques such as punch downs or pumpovers. While it is clear that these techniques are necessary for extraction, the kinetics of phenolic release, adsorption, and reaction in this heterogeneous system are not well understood. To better understand these kinetics, pilot-scale (2000 L) Cabernet Sauvignon fermentations were performed in two consecutive harvests (2011 and 2012) using a tank modified with a custom sampling array that allowed the fermentations to be sampled at four depths (two in the cap and two in the liquid) with three replicate sampling points at each depth. Chemical gradients were observed for several phenolics, including gallic acid, (+)-catechin, (−)-epicatechin, caftaric acid, malvidin-3-O-glucoside, total anthocyanins, and condensed tannins. Chemical gradients for skin phenolics, such as the anthocyanins, were observed to develop early during fermentation and became minimal as fermentation progressed. Phenolics found primarily within the seed, such as (+)-catechin, show chemical gradients throughout the fermentation. Seed extraction trends were confirmed using phloroglucinolysis. Interestingly, phenolic gradients were eliminated following a pumpover event, but were re-established during the subsequent few hours and approached a saturation point approximately 8 hours post-pumpover for skin phenolics while saturation behavior was not as pronounced for seed phenolics.
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