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Abstract: Non-Saccharomyces yeast species are currently a biotechnology trend in enology and broadly
used to improve the sensory profile of wines because they affect aroma, color, and mouthfeel. They have
become a powerful biotool to modulate the influence of global warming on grape varieties, helping to
maintain the acidity, decrease the alcoholic degree, stabilize wine color, and increase freshness.
In cool climates, some non-Saccharomyces can promote demalication or color stability by the formation of
stable derived pigments. Additionally, non-Saccharomyces yeasts open new possibilities in biocontrol for
removing spoilage yeast and bacteria or molds that can produce and release mycotoxins, and therefore,
can help in reducing SO, levels. The promising species Hanseniaspora vineae is analyzed in depth in this
Special Issue in two articles, one concerning the glycolytic and fermentative metabolisms and its positive
role and sensory impact by the production of aromatic esters and lysis products during fermentation are
also assessed.
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Non-Saccharomyces Species in Wine Biotechnology

Some non-Saccharomyces yeast species have a powerful impact on wine aroma [1-3] by the release
of fermentative aromatic compounds (Torulaspora delbrueckii, Candida stellate, Starmerella bacillaris,
Wickerhamomyces anomalus, Hanseniaspora vineae, Schizosaccharomyces pombe) [4-11], the production of
varietal aromas such as thiols 3 MH and 3 MHA (Pichia kluivery) [3,12], or the expression of exocellular
enzymatic activities (Metschnikowia pulcherrima) [13]. The selection of the optimal strains of these
species [14] according to the specific production of the previously described aromatic compounds can
even improve the effect on the sensory profile of wines during fermentation. Additionally, the weak
implantation of non-Saccharomyces species during must fermentation and the low competitiveness
with Saccharomyces cerevisiae make necessary the elimination of wild yeasts from grapes to ensure a
suitable impact [15]. To reach this goal, emerging non-thermal technologies open new possibilities in
the effective implantation at an industrial scale of non-Saccharomyces starters.

One of the key non-Sacchaccaromyces yeasts is currently Hanseniaspora vineae, as it has high
effectiveness in modulating the aromatic profile of neutral varieties by the production of acetate esters,
especially 2-phenylethyl acetate [3,10] and benzyl acetate [3,16], that are impact compounds of the
floral aroma of rose petals and jasmine flowers [3]. Additionally, H. vineae releases during fermentation
large amounts of cell wall polysaccharides that make it interesting in the fermentation and ageing
of lees of white neutral varieties. Moreover, the better adaptation of H. vineae to the fermentative
process than other Hanseniaspora fruit clade species has been highlighted, in terms of fermentative
performance: growth, fermentation kinetics, and alcohol tolerance [17]. The use of suitable levels of
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SO, in grape must has been observed to have a positive effect in the selection of some Hanseniaspora spp.
favoring the production of acetate esters, especially significant amounts of 2-phenylethyl acetate [18].
SO, management can be an interesting tool to modulate wild non-Saccharomyces populations for
improving the aroma in uninoculated wines.

Another hot topic in the use of non-Saccharomyces yeasts is the adaptation to winemaking
of specific grape varieties in global warming-affected climatic regions [19]. In warm areas, the
winey and flat profile show even aromatic varieties can be improved by using non-Saccharomyces
yeasts in mixed and sequential fermentations with Saccharomyces cerevisiae. In such conditions,
some species behave as powerful biotools to improve wine freshness [3]. Among them,
Torulaspora delbrueckii, Lachancea thermotolerans, and Metschnikowia pulcherrima [19,20], together with
some apiculate yeasts [10,18,20], are key species. Torulaspora delbrueckii was the first species produced,
and broadly used at an industrial level, because of the effect on wine aroma and mouthfeel [3,6].
Lachancea thermotolerans applications are increasing due its role in modulating wine acidity by the
formation of lactic acid from sugars with a clear repercussion in pH control in warm areas [21,22].
The use of both species together in mixed fermentation helps to improve the sensory profile and
freshness of wines from warm areas [19].

Another concomitant problem in warm areas is the excessive alcoholic degree, and several
technologies are being developed to manage the high alcoholic degree. Among them, the use
of non-Saccharomyces yeasts in which the metabolization of some sugars is derived to alternative
products to ethanol is currently being studied [23,24]. The formation of glycerol, lactic acid, or yeast
biomass [21,23,24] is a natural way to derive sugars used for the production of ethanol towards
molecules or structures with repercussions in the sensory profile.

Biocontrol and bioprotection are research fields that are being strongly developed in wine
biotechnology. Some non-Saccharomyces open interesting possibilities to exclude or eliminate undesired
yeasts during fermentation because of their spoilage role in the production of defective compounds,
such as ethylphenols by Brettanomyces or volatile acidity/ethyl acetate by some apiculate yeasts [25].
Some non-Saccharomyces with hydroxycinnamate decarboxylase activity can promote the formation
of vinylphenolic pyranoanthocyanins during fermentation, therefore favoring the immobilization
of ethylphenol precursors in stable pigments [26]. Additionally, the control and elimination of
microorganisms that produce toxic molecules for human health, like biogenic amines or fungal toxins,
have been studied [27,28].

Lastly, non-Saccharomyces species can be considered a new source of bioproducts or bioadditives
with improved features that open new possibilities in wine biotechnology [28]. The use of
non-Saccharomyces as a source of antimicrobial peptides can control toxin-producing or spoilage
molds or undesired yeast or bacteria. Production in cocultures or the addition of molecules from
non-Saccharomyces can promote the development of starters for alcoholic or malolactic fermentation.
The application of non-Saccharomyces or their derivatives as oxygen consumers or reducers can
control oxidation during fermentation and stabilization to reduce SO; levels. Many other alternative
emerging uses of derived products from non-Saccharomyces species will be available for industrial
applications soon.
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