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BACKGROUND: Viticultural management regimes influence the overall

vineyard ecosystems, including soil composition, vine health and

macro/microorganisms, in addition to impacting the overall composition of

grape juices and resulting wines. Moreover, demands for wines produced by

sustainable practices with a lower chemical footprint are on the rise. The wine

industry is also paying more attention to understanding the importance of the

vineyard ecosystem on juice and wine quality with the aim to develop better

vineyard management practices.
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METHODS: Twenty-eight important metabolites, including amino acids, C6

compounds, and thiol precursors, were quantified using GC-MS and LC-

MS/MS, respectively (Fig.2). SPE was used to extract volatile C6 compounds

from the juices before analysis. Basic oenological parameters of the juice

samples were also determined. Data analysis was carried out using the

software R and MetaboAnalyst.

RESULTS: According to PERMANOVA, Variety was the most significant

factor, followed by Vintage, Management Regime and Region (p-value <

0.05), in juice metabolite profiling (Fig.1). The factor Management Regime

had significant, however, lesser impact than the intrinsic factors Vintage and

variety. It is essential to highlight that approximately 2.9% of the variation

found within the data set can be attributed to the implementation of the

viticultural management regimes.

Subsequently, significant metabolites have been determined in juice data

subsets. Interestingly, the relative amount of these significant compounds in

juices from the Contemporary practice was generally higher than that from the

Future. Examples of 2018 Sauvignon blanc juices are shown in Fig.3, and all

the others results drove to the same conclusion.

CONCLUSIONS: The difference in metabolite profile between vineyard

management regimes was detectable. This information is noteworthy and

valuable for grape growers because of increasing concerns regarding the use of

synthetic chemicals in viticulture.
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Fig. 2. Mass spectrometry analysis for targeted metabolite profiling

AIM: This study investigates the effect of two viticultural management

practices (Contemporary - use of synthetic herbicides and Future - no use of

synthetic herbicides) on grape juice composition. Key metabolites in juice

samples originating from grapes subjected to different viticultural management

regimes were measured before alcoholic fermentation.

Fig. 1. Influential features of experimental grape juice samples
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Fig. 3. The Scores plots and significant compounds in 2018 Sauvignon blanc
data subsets, generated from PLS-DA (VIP score > 1.0). The red and blue
squares represent the high and low relative concentrations of the compounds,
respectively.
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