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The compositional changes in grapes caused by global warming are compromising the quality of wines in
Mediterranean regions. Recent studies have shown that hot vintages and severe water stress lead to an in-
crease in pH and a decrease in the acidity of grapes. These phenomena are one of the main causes of changes
in the acidity and sensory profiles of wines. To date, the production sector has already intervened by adding
exogenous additives to mitigate these effects.
However, these practices are corrective measures associated with a significant environmental impact and pos-
sible negative effects on the sensory profile of wine. The aim of this work is to identify more sustainable
solutions through the use of Lachancea thermotolerans strains.
In this context, L. thermotolerans represents a promising biotechnological strategy for adaptive fermentation
management in warm and arid regions.
This study applied an integrated experimental approach to evaluate the acidifying and aromatic contribution
of four L. thermotolerans strains (codes LT-A, LT-B, LT-C and LT-D), inoculated in microbial consortia with
Saccharomyces cerevisiae and Lactiplantibacillus plantarum.
The influence of inoculation timing on technological, aromatic and sensory parameters of Sicilian Syrah wines
was also assessed.
All strains showed bioacidification capacity, with LT-D achieving a maximum pH reduction of 0.68 units, ex-
ceeding chemical acidification and producing 5.96–12.10 g/L of L-lactic acid.
LT-B significantly improved the biosynthesis of fruity ethyl esters, including ethyl hexanoate, ethyl octanoate
and ethyl decanoate.
The timing of inoculation had a greater impact on the aromatic composition than on technological parameters,
as confirmed by sensory analysis.
Wines produced with the LT-A strain, with sequential inoculation at 48 hours (LT1 trial), achieved higher
aromatic intensity and overall appreciation than those inoculated after 72 hours (LT5 trial).
Overall, these results demonstrate that strain selection combined with optimized inoculation timing enables
precision modulation of acidity and aroma, supporting the use of non-Saccharomyces yeasts as sustainable
climate-adaptive tools for Mediterranean winemaking.
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