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For each gentian macerated wines and the control wine: 10 mL of wine in a 20 mL vial were
incubated in a water bath at 40 ◦C for 15 min. Then the fiber was exposed to the sample headspace for
30 min and was desorbed for 10 min into GC–MS. The analyses were done in technical triplicate.

Volatiles were analyzed with a mass spectrometer (Agilent 5975C-VLMSD, electronic impact at
70 eV) paired with an Agilent 7890A gas chromatograph fitted with a split/splitless injector (240 ◦C).
The chromatograph was equipped with a capillary column DBWAX of 30 m × 0.32 mm (J&W Scientific).
The film thickness was 0.25 µm. Helium was used as carrier gas at a rate of 1.5 mL·min−1 (average
velocity of 44 cm·s−1). The temperature of the oven was increased from 40 ◦C to 240 ◦C at 4 ◦C·min−1

and maintained 5 min at 240 ◦C. The injection temperature was 240 ◦C and was done in spitless mode.
The mass spectrometer was used in scan mode from m/z 29 to 400. The corresponding volatile

compounds were tentatively identified by matching their spectral fragmentation with those provided
by the mass spectral library of the National Institute of Standards and Technology (NIST) and the
Wiley Registry (WILEY).

In addition, for each volatile compound obtained, linear retention index (LRI) was calculated
using the retention times of a standard mixture of C7–C30 saturated alkanes (Sigma-Aldrich) and
compared with the LRI values published in the literature for columns with the same polarity.

In order to identify robust gentian marker, volatile compounds systematically present at least
in two of the three technical replicates and in the three biologic replicates for at least one of the
two geographic sites have been kept. If a compound was absent in one of the three biologic triplicates
by geographic site, it was eliminated for the statistical treatment.

2.2.4. Gentian Macerated Wines Enological Parameters

Classical enological parameters: ethanol (%), total acidity (g·L−1 tartaric acid), malic acid (g·L−1),
glucose (g·L−1), pH and volatile acidity (g·L−1 acetic acid) of the gentian macerated wines were
measured by FT-IR spectroscopy (OenoFossTM analyzer).

Additionally, wine color was estimated by visible absorption in the 380–740 nm with a CM-5
Konica Minolta spectrophotometer, using optical glass precision cells of 50 mm pathlength (Hellma
analytics). By using illuminant D65 and a standard observer at 10◦ of visual field, L* (lightness from 0
to 100) a* (redness from −100 to +100) and b* (yellowness from −100 to +100) values were attributed to
each wine.

2.3. Sensory Analysis

Replicates of the macerated wine samples within the same geographic site were pooled into
one sample for sensory analysis. The two macerated samples, coded JW (Jura) and MCW (Massif
Central), were then adjusted with 80 g/L of food-grade powdered sucrose (Beghin Say) in order to
obtain semi-dry aromatized Chardonnay wines. The control wine coded CW had no sucrose addition.

Sensory sessions were carried out by a panel of 30 enology students (15 males and 15 females
average age 22 years old) in a sensory room equipped with individual booths at 21 ◦C. The 25 mL
samples were presented in dark ISO wine glasses. The samples were presented monadically and the
order of presentations was balanced across tasters. Tasters were asked to assess each sample from the
left to the right and rate the bitter intensity on an eleven points structured scale anchored from zero
(absence of bitterness) to 10 (very intense bitterness). Right after the bitterness rating, they were asked
to freely describe the samples in terms of odor/aroma.

Prior to the session a reference standard made of a quinine sulfate solution at 20 mg/L was
presented to illustrate the high anchor of the bitterness scale.

2.4. Statistical Analysis

Statistical data analysis was carried out using R studio software. Student’s t-test and analysis
of variance (ANOVA) was performed on the values of bitter compounds and mineral concentration










