Screening of non-conventional Saccharomyces yeast strains for the ability to modulate aroma of
young and aged semi-synthetic Tempranillo wines
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Material & Methods

Introduction
Objective

Selection of non-conventional strains based on the
production of desirable volatile and non-volatile
compounds in young and aged wines using varietal
aromatic precursors from Tempranillo grapes.

Nowadays, wine consumers look for new sensory profiles, and market trends are guided by higher aromatic intensity, fruit forward, freshness, and lower
alcohol content (Querol et al., 2018). On the other hand, associated with climate change events, the grapes have higher levels of sugar, fewer organic acids, and
alterations in aroma and phenolic synthesis (Drappier et al., 2019). Therefore, winemakers have to come up with enological strategies that mitigate the high
potential alcoholic grade or other factors affecting aroma wine quality.
Recent studies have determined the importance of yeast and bottle ageing in the generation or release of varietal aroma compounds from the grapes nonvolatile aroma precursors (Alegre et al., 2020a; Denat et al., 2021). On the other hand, the continued use of commercial wine yeasts may lead to wine
standardization with a loss in terms of grapevine typicity (Ugliano & Henschke, 2009). Therefore, the implementation of non-conventional yeasts could lead to the
discovery of new aromatic profiles as well as some improvements in wine quality (Querol et al., 2018).
Tempranillo cv. (Vitis vinifera ) is one of the most important red grape variety in Spain, mainly in Rioja region. Despite being considered as a non-floral
cultivar, their grapes have specific odorless precursors which, after being released during fermentation or by ageing, they can reveal a distinctive aroma profile
et al., 2004; Hernandez-Orte et al., 2008) which was recently defined with toasty-woody and red-fruit notes (Alegre et al., 2020b).

Results

Alcohols and Acids

The strains of fermentative origin, C1 and VellEvol, also the fastest fermenting,
reached the highest values of ethanol and lower values in glycerol. While the
natural strains E3, E1 and K3, the slowest fermenting, produced 1% (v/v) less
ethanol content and relatively high levels of glycerol. Additionally, in the case of
glycerol, a significant difference, of around 2-3.5 g/L, in terms of yeast isolation
source was observed: strains from fermentation environments reached the
lowest values, while strains from natural environments had the highest values of
this alcohol.

Aged wines and
musts

Young wines: Minor volatiles

Aged wines: Minor volatiles

The cluster A contained the most important aroma producers (E1, U1, C1 and T73: high levels of C13norisoprenoids, monoterpenes, and vanillin derivatives. Yeasts belonging to group B (K3, E3, C2, U2) were
characterized by the lowest values of the volatile phenols whereas group C was composed of the most
volatile phenol-producing yeasts (C3, BMV58, C2, K2, and VellEvol),
E1 strain was characterized by the highest production of ethyl propanoate and two lactones, γnonalactone and whiskylactone. C3 by the highest production of ethyl dihydrocinnamate and the lowest
levels of 4-vinylphenol, whereas K3 strain for the large amounts of fruity ethyl esters and β-ionone. Finally,
U1 was characterized by its floral aroma profile towards rose notes due to the contents of the terpenes
citronellol and geraniol, and β-phenylethyl acetate.

Cluster A was formed only by C2 strain, due to its large and significantly different concentrations in ethyl leucate and syringaldehyde,
which in both compounds, the values were twice the amount obtained by most yeasts and with an increase factor of 10 compared to
the pre-ageing condition of the same strain
As in young wines, E1 and T73 were placed together (Group B) still characterized by the presence of C13-norisoprenoids and
monoterpenes. Concerning norisoprenoids, these strains and U1 strain introduced significant differences showing the highest
concentrations of β-ionone among yeasts and aged must, however, this was also observed for TDN contents. The concentrations of
these last compounds were 9 and 16 times higher than their perception thresholds (OAV), where the former has a pleasant aroma but
the latter compound a kerosene aroma considered unpleasant.

Conclusions
Malic and succinic, allowed the characterization of certain species. The three S.
kudriavzevii strains synthesized at least 1.5 g/L less of malic acid than C2 and U1,
being these latter yeasts the ones producing significantly less amount of this acid.
While two of the S. uvarum, and the commercial hybrid (S. cer x S. uv) showed
highest values of succinic acid, producing up to 3 g/L more than some strains.
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In this study, the different species of Saccharomyces yeasts used for Tempranillo semi-synthetic young wines were mainly
differentiated by the production of fermentation by-products. Nevertheless, it was observed that certain yeasts were grouped by the
production of wines with distinctive varietal aroma contents; acquired from the non-volatile precursors found in Tempranillo extract. As
remarkable features and considering the challenges faced by the wine industry, the use of some wild non-wine and cryotolerant strains
would be recommended. In the case of young wines, the strains U1 (S. uvarum), E1 (S. eubayanus), and K3 (S. kudriavzevii) produced
wines with lower alcohol content and higher acidity, together more fruity and floral aromatic profiles compared to the commercial wine
strain T73 and BMV58. After the application of aging, the C2 wines stood out for their highest ethyl 2-hydroxy-4-methylpentanoate (ethyl
leucate) content, a highly appreciated blackberry aroma of bottle-aged wines.
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