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Background
The timing of grape harvest is a crucial factor to be considered in the 

winemaking process, as delayed harvest increases the content of 

varietal aromas, esters, aldehydes, and alcohols, while concentration 

of green odor related compounds decreases [1,2]. In order to target 

optimal grape ripeness and maximize positive attributes of Ribolla 

Gialla sparkling wine, an experiment with three different harvest 

dates was established to determine whether an extended harvest 

might lead to an increase of important odor-impact compounds, and 

possibly improve wine sensory profile.
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Materials & methods
❖ The harvest timing trial was examined across three consecutive 

seasons (2017, A; 2018, B; 2019, C) in Friuli Venezia Giulia 

region, Italy.

❖ The first harvest (H1) was set when a minimum compromise was 

reached between the accumulation of sugars and the level of 

titratable acidity of the grapes.

❖ The second (H2) and third (H3) harvests were separated by a 

maximum of seven days, depending on meteorological conditions.

❖ Excessive level of rain in the later stage of 2017 winegrowing 

season prevented the harvest of healthy grapes in H3, therefore, 

only two harvests were performed.

❖ In addition to sensory evaluation, a multitargeted metabolomics 

approach was applied for chemical characterization of wine 

samples, focusing on volatile compounds (HS-SPME/GC-MS), 

lipid substances (UHPLC-MS/MS), and aromatic amino acid 

metabolites (UHPLC-MS/MS). 

Multivariate analysis
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Multitargeted profiling

The heatmaps 

represents 

multitargeted analysis 

of averaged values of 

aroma compounds 

(A), lipids (B), and 

aromatic amino acid 

metabolites (C). 

Different letters (a, b) 

identify significantly 

different means at

p < 0.05.

Conclusions

Parameter
2017 2018 2019

H1 H2 H1 H2 H3 H1 H2 H3

Reducing sugars (g/L) 0.72 0.24 1.67 2.00 1.80 1.31 1.39 1.59

Titratable acidity (g/L) 7.98 6.58 7.34 6.13 6.00 7.80 7.55 7.25

pH 3.12 3.24 3.14 3.30 3.33 3.06 3.06 3.15

Alcohol (% v/v) 11.63 12.07 10.47 11.06 11.40 11.46 11.34 11.89

Basic compositional parameters

For each harvest date, the average of three reps was calculated for the 

basic compositional parameters of sparkling wines.

❖ By processing the data, a strong 

vintage effect initially emerged after 

the exploratory PCA analysis, 

therefore the results were evaluated 

for each year separately.

❖ The results of the aromatic profile 

showed a significant transition from 

H1 to H2 of aldehydes and alcohols, 

as far as 2017 and 2019 

winegrowing seasons are concerned. 

The same was true also for some 

varietal compounds such as nerol 

and β-damascenone.

❖ The lipid composition of wines was 

poorly affected by the harvest time, 

with an exception in 2018, where 

concentrations of fatty acids tended 

to increase with the last harvest.

❖ Regarding tryptophan metabolites, it 

has been clearly shown that the 

extension of harvest date was not 

necessarily correlated with the 

formation of untypical aging 

substances that could compromise 

the quality of sparkling wines.

❖ The sensory analysis revealed that 

the highest scores for preference 

were assigned to the wines from the 

second harvest. These samples were 

associated with ‘floral’ and ‘tropical’ 

descriptors, which appeared to be in 

accordance with the chemical 

analysis. Moreover, negative 

nuances related to ‘oxidative notes’ 

were correlated with wines from 

later harvest times.
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