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Dwine project is a network of excellent Italian Universities based 
on interdisciplinary work team with the aim to expand the cur-
rent knowledge of research on wine chemistry and sensory, in-
cluding the ongoing 3-years project on “The diversity of tannins 
in Italian red wines”.

Grape-derived tannins play a key role on red wine chemistry and 
sensory, contributing to its color, mouthfeel and aroma longevity. 
Grape contains condensed tannins (also known as proanthocya-
nidins) that are polymers made of subunits of catechin or epicat-
echin with a variable degree of galloylation [1] located in berry 
skins and seeds. During the winemaking process, tannins are 
extracted into the wine where, through reactions with other me-
tabolites, they undergo complex transformations affecting their 
chemical and sensory characteristics, including astringency per-
ception in mouth because of the ingestion of wine, arising from 
precipitation of salivary proteins by wine tannins [2]. However, 
the intensity and quality of the perceived astringent sensation 

can vary. Moreover, tannins are also responsible in the percep-
tion of undesirable bitterness. Unfortunately, the actual ability of 
tannins to protect red wine aromas and the related mechanisms 
and modulating factors, including reactions with anthocyanins, 
proteins, polysaccharides, remains to be clarified.

With over 300 grape varieties, Italy owns one of the richest am-
pelographic heritages worldwide. Among these grapes, several 
examples of varieties extremely rich in tannins are present [3,4] 
From the marketing point of view, the ability to associate each 
wine to specific sensory attributes is often a tool for the com-
mercial success. Therefore, a more comprehensive characteri-
zation of the tannin characteristics of Italian red wines and an 
improved ability to manage their extraction and reactions during 
winemaking would provide a great opportunity to support and 
consolidate the image of Italian red wines internationally.  

In this view, the project aims to provide - by means of tran-

Figure 1: A schematic diagram of the main project areas and the related involvement of the different units.
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scriptional, chemical (targeted and untargeted) and sensory ap-
proaches - a full description of the diversity existing among Ital-
ian grapes and wines with regard to the biosynthesis, chemical 
composition and reactivity as well as sensory properties of their 
tannins figure 1.

The ultimate goal is to generate, for different Italian red grapes 
and wines, a database of (i) Compositional information regard-
ing grape/wine tannin and related macromolecules (eg. antho-
cyanins, SO2, polysaccharides and proteins); (ii) Astringency 
characteristics of individual grape and wine types, including a 
specific sensory vocabulary for Italian grapes and wines; (iii) 
Chemical pathways related to wine aging and involving tan-
nins, in particular with regard to tannin antioxidant protection 
towards aroma compounds in the specific environment of each 
wine; (iv) Transcriptomic data concerning tannin biosynthesis 
in the grape.

Statistical analysis of the datasets obtained (sensory and chemi-
cal) will be used to elucidate relationships between tannin com-
position of each grape/wine and the related sensory and chemi-
cal properties. 
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