
With respect to the volatile composition, Favorita was more
responsive to tannin addition. QB increased total VOCs at
the end of fermentation (P3), particularly esters, higher
alcohols and volatile acids compared to control, and helped
to better preserve norisoprenoids (Figure 1 and 3). In
Erbaluce, the effects of OETs addition were less pronounced
and significant differences were not found for total VOCs.
(Figure 2 and 4). These findings demonstrate that aroma
modulation is both tannin and grape variety dependent.

Results

Effect of pre-fermentative addition of oenological tannins on the
volatile composition and colour characteristics of white wines

Introduction Methodology

In wine, aroma perception is shaped by complex interactions between volatile and
non-volatile components. Among the latter, oenological tannins (OETs) are
commonly added during winemaking for their antioxidant and stabilizing
properties, making them an interesting alternative to traditional chemical
preservatives such as SO₂. Furthermore, OETs can modulate the volatility of
aroma compounds. Therefore, this study investigates whether the pre-
fermentative addition of OETs can influence the color characteristics and volatile
organic compounds (VOCs) of white wines, thereby enhancing aroma complexity.
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Table 1_Physico-Chemical parameters of Favorita juice after
OETs addition (P0) and at the end of alcoholic fermentation
(P3). Sign: ***, p<0.001. Samples were grouped according Tukey
HSD (Latin letters). EC: (-) epicatechine

Conclusion

The pre-fermentative addition of oenological tannins
modulated the volatile profile of white wines, particularly in
Favorita variety. The effect was influenced by both the
tannin type and the grape variety. Certain tannin
formulations, such as QB, showed promising potential for
enhancing aromatic complexity without significantly
affecting wine colour. These findings suggest that the aroma
modulation is not only influenced by antioxidant capacity and
further support the use of oenological tannins as a valuable
enological tool.
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Figure 1_ Free VOCs of Favorita wine during fermentation, expressed as μg/L 2-octanol
Sign: *** p<0.001, ** p<0.01, * p<0.05. Samples were grouped according Tukey HSD among treatments. 

Figure 3_ Heatmap visualisation of free volatile
compounds of Favorita wine at P3 (μg/L). 
Sign: *** p<0.001, ** p<0.01, * p<0.05. Samples were grouped
according Tukey HSD (Latin letters) among treatments. 

After the addition, OETs increased uniformly the juice
TPI values according to the dose used, while DPPH
values varied depending on the tannin formulation.
After fermentation, SK and SD samples exhibited the
highest antioxidant activity in both varieties. In terms
of colour, AC induced the most pronounced shift at
P0, with a decrease in lightness (L*) and a notable
increase in yellow/blue component (b*). However,
colour differences among treatments became
visually less marked at the end of fermentation (P3)
(Tables 1 and 2).

Figure 2_ Free VOCs of Erbaluce wine during fermentation, expressed as μg/L 2-octanol
Sign: *** p<0.001, ** p<0.01, * p<0.05. Samples were grouped according Tukey HSD among treatments. 

Figure 4_ Heatmap visualisation of free volatile
compounds of Erbaluce wine at P3 (μg/L).
Sign: ** p<0.01, * p<0.05. Samples were grouped according Tukey
HSD (Latin letters) among treatments .  

Table 2_Physico-Chemical parameters of Erbaluce juice after
OETs addition (P0) and at the end of alcoholic fermentation
(P3). Sign: ***, p<0.001. Samples were grouped according Tukey
HSD (Latin letters).  EC: (-) epicatechine


