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Two vineyard plots during two consecutive vintages (2019,

2020) were used to collect different fractions of 30 whole

bunches. The samples were collected every week from pea-
size to over ripeness (>21 °Brix) and then were stored at -40°C

until further analysis. Berries were grounded to obtain grape

powders, conditioned for free & total volatiles and then

analysed by SPME-GC/MS [5, 6]. Compound identifications

were performed comparing to the literature for retention time

[9] and retention index and using the NIST library (Version.2.2).

Then, statistical analyses were conducted using JMP (15.2.0

/466311) and Agilent Mass Profiler Pro (B.14.9.1).

Identification of terpenes with the total volatile method confirmed that they were in their glycosylated form in grapes. Thus, they could be released during fermentation and/or distillation and it validates the hypothesis of grape-

derived compounds such as terpenes contributing to the complexity and quality of wine distillates. While sugar concentration is projected to increase with climate change, a dissociation of aromatic maturity from the

sugar/acidity balance is expected. Therefore, understanding the aromatic maturity of Ugni blanc will help growers to adapt their harvest date. These findings gave new insights for Ugni blanc aromatic characterisation and

further experiments will be conducted for quantification of the compounds of interest.

More than 300 compounds were found and

among them, 80 in the free and 138 in the total

method of volatile compounds were commonly

detected across all vineyard plots and vintages.

Then, abundance of compounds in the free

method were compared to total method (Figure

1): 55% were lower in their free forms, 20% were

higher and 25% did not change between the two

methods.

The kinetics of the volatile compounds during maturation showed strong variations with multiple trends depending on the maturity

stage. A steady linear increase (e.g β-damascenone) or a slow increase (e.g linalool) were observed for some compounds (Figure 2B &

2C). However, cis-3-hexenol exhibited a maximum at véraison and then slowly decreased (Figure 2A).

The Principal Component

Analysis (PCA) of total

volatiles showed that

samples were spread in

relation to their

phenological stages and

the vineyard plots (figure 3).

In summary, figures 1 and 3

together showed that some

glycoside bound terpenes

were released into the

solvent using the total

grape volatile method.

Similarly to previous studies

[3,4], aromatic compounds

were found to exhibit the

same pattern.

Figure 1. Volcano plot representing differential abundance 

of compounds between free and total methods 
The x-axis showed the fold changes (free/total) and the y-axis, the 

level of significance (p-value = 0,05)

ID PARCELLES

Plot 1 - 2019
Plot 1 - 2020
Plot 2 - 2020

Trendlines (quadratic fit)

Plot 1 - 2019
Plot 1 - 2020
Plot 2 - 2020

Volcano plot : FREE METHOD vs TOTAL METHOD

References :
[1] Awad, M, 2018. PhD thesis ; [2] Thibaud, F, 2019. PhD thesis ; [3] Malfondet, N, 2015. PhD thesis

[4] Ferrari et al., 2012. Poster, MACROWINE. DOI 10.13140/2.1.1390.2723

[5] Poitou, X, 2016. PhD thesis. Université de Bordeaux.

[6] Young et al., 2015. Plant physiology. Vol 170. DOI 10.1104/pp.15.01775

[7] Goodner, K.L, 2007. LWT 41. doi:10.1016/j.lwt.2007.07.007

Acknowledgements: The authors acknowledge Sabine Guillaumie (EGFV, ISVV Bordeaux) for technical assistance.

Maturity stages

Figure 3. PCA of total volatile compound abundances according to the vineyard plot, the vintage and the maturity stages
With mentions of some known compounds (identified with RT and RI)

Cognac is a French Protected Designation of Origin where the

world famous brandy is produced. Although researches have

mainly focused on the volatile composition of the wine

distillates [1, 2, 3, 4], very few have studied the impact of the

grape-derived compounds on the final product [2]. The study

of aromatic maturity in Vitis vinifera L. requires several

approaches to understand how aroma compounds are

synthesised in berry and then released or degraded into the

wine during alcoholic fermentation and distillation. Grape

volatiles may contribute to the fruity and floral notes in young

wine distillates and can be still perceived after ageing [1,3].

Hence, the goal of that study is to examine the behaviour of

the main grape-derived volatile compounds in order to better

conduct the harvest date.

Principal component analysis of total volatils

Figure 2. Evolution of the relative abundance  of cis-3-hexenol (A), linalool (B) and β-damascenone (C) during berry development and maturity. 
Each point corresponding to the average of biological replicates (n=3) and error bars (standard deviation) and shaded colour area (95% confidence interval)
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