Effects of ethanol removal techniques on Nero d’Avola wine
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Over the past two decades, climate change has contributed to an increase in sugar content in grape must, and
consequently, in the ethanol levels of wines. This trend contrasts with the growing consumer demand for wines
with lower alcohol content or alcohol-free, a market segment that has continued to expand. Various technologies
are currently available to partially or completely remove ethanol from wine, including distillation, vacuum
evaporation, and membrane-based systems. However, the effects of these processes on wine composition vary
depending on the technique used, the degree of ethanol removal, and the characteristics of the wine itself.
Therefore, further research is necessary to deepen our understanding of how dealcoholisation influences different
wine profiles.

This study aimed to assess the impact of removing ethanol on the chemical and sensory properties of Nero d’ Avola
wine.

Nero d’Avola wines (vintage 2024, Sicily, Italy) were collected from four different wineries after malolactic
transformation. These wines underwent dealcoholisation using a combined membrane technology based on
nanofiltration and reverse osmosis, with ethanol reduction of -2% and -4% (v/v). Moreover, one of these wines
was also dealcoholised by a contactor membrane system. The low-alcohol wines were bottled and stored at
15+1°C for up to six months, with additional sampling conducted one-month post-bottling. Untreated wines were
bottled as controls under the same conditions. The wines were analysed for general chemical composition,
phenolic content, colour intensity, procyanidins, and tannins.

The results showed that a -2% (v/v) ethanol reduction caused moderate decreases in titratable acidity (up to -14%)
and tartaric acid (up to -10%). However, a -4% (v/v) reduction resulted in more significant losses (up to -31% and
-34%, respectively for titratable acidity and tartaric acid). Acetaldehyde content dropped notably (up to -68%) at
the -4% ethanol level in most samples. A -4% ethanol reduction led to a significant drop in flavonoids (up to -
46%) and anthocyanins (about 50%) compared to control wines. Nevertheless, two wines showed only minimal
decreases (flavonoids -11%, anthocyanins -13%), suggesting that the response to dealcoholisation may depend on
wine-specific characteristics. Colour intensity decreased consistently with anthocyanin loss. The use of contactor
membrane system led to only limited changes in wine composition. Sensory analysis revealed that wines with -
2% ethanol were perceived as fruitier and more floral, with greater aromatic intensity than those with a -4%
reduction.

This research provides new insights into the impact of membrane-based dealcoholisation on Nero d’Avola wine,
a grape variety not previously studied in this context, to the best of our knowledge. Further investigations are
ongoing to monitor the evolution of partially dealcoholised Nero d’Avola wines, a key variety in Sicilian
viticulture.
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