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Introduction and purpose of the study 
 
Vitis vinifera L. Syrah, which is the 8th largest grape variety planted in the world with 190,000 
ha under vines (OIV, 2017), remains a historic cultivar of the Rhone valley in France. Little 
research has been undertaken to investigate the main contributors to the aroma of Syrah wines 
from the cool northern part of this valley despite its importance for these vineyards. The aim of 
the present work was to study through aroma reconstitution studies the key odorants of 
Crozes-Hermitage wines made from two vintages with distinct climatic conditions (cool in 2013 
and warm in 2015). 
 
 
Methodology 
 
An informal tasting organized with a small group of tasters confirmed that the selected wines 
exhibited different sensory features (spicy/peppery for 2013 and fruity for 2015). Their volatile 
composition was first assessed through determination of 76 molecules. Then, the impact of 
four matrices (synthetic wines with 10% and 12.5% of ethanol by volume and dearomatized 
native wines through two different methods) on the quality of the reconstitution was 
investigated using a Degree Of Difference test (DOD) (Aust et al., 1985). Dearomatization was 
achieved through rotary evaporation followed by a resin treatment as proposed by Lytra et al. 
(2012) or using supercritical carbon dioxide (sCO2), an extraction technique which has proved 
its efficiency for the recovery of aroma from wine (Ruiz-Rodríguez et al., 2012). For each 
vintage, reconstitution studies were conducted by mixing aroma compounds, whose odor 
activity values (OAV) were strictly above 0.5, in concentrations measured in Syrah wines. After 
selecting the best matrix, the number of molecules included in the reconstitution was optimized 
for each vintage by comparing models built by mixing aroma compounds with OAV>0.5, 
OAV>1, OAV>2, OAV>5 and OAV>10. Finally, omission tests were carried out on the best 
matrix and model for some grape-derived aroma compounds using Pivot© Profile (Thuillier et 
al., 2015), a sensory method for which panelists must express free descriptions of the 
differences between a sample product and a single reference product, the so-called pivot. 
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Results 
 
For both vintages, 35 molecules with OAV>0.5 were identified in the wines. Notably, rotundone 
and 3-sulfanylhexanol enabled the strongest discrimination between the two studied wines 
with inter-vintage coefficients of variation above 100%. Wine dearomatized using sCO2 was 
identified as the best matrix. In comparison with the native wine, the models that showed the 
smallest DOD scores were composed of molecules with OAV>5 or OAV>10. Omissions tests 
were carried out for rotundone in 2013, for 3-sulfanylhexanol in 2015 and for 2-furfurylthiol 
(FFT), benzyl mercaptan and β-damascenone in both vintages. For anosmic panelists 
detected through triangular test, the omission of rotundone in the 2013 series did not provoke 
any stimulus (results not shown). For this population, FFT had the greatest impact on the 
olfactive profile. For non-anosmic panelists, the sample in which rotundone was omitted 
exhibited fruiter and less spicy/peppery notes and showed the greatest difference in 
comparison with the full optimized reconstitution (Figure 1). The omission of 3-sulfanylhexanol 
in the 2015 series had the largest influence on aromatic intensity and overall olfactory profile. 
 
 

 
Figure 1: Projection of the samples in the correspondence analysis map (subspace 1–2) A) for non-
anosmic panelists to rotundone for the 2013 series, B) for the whole panel for the 2015 series. 
 
 
Conclusions 
 
Rotundone and 3-sulfanylhexanol were the two molecules that enabled the strongest 
discrimination between the two wines. Wine dearomatized using sCO2 has proved to be an 
interesting model to reconstitute the aroma of wines using a limited number of aroma 
compounds. Rotundone and FFT were identified as the main contributor to the aroma of Syrah 
wines produced during cool vintages for non-anosmic and anosmic respondents to rotundone 
respectively. Our results also indicate that 3-sulfanylhexanol is the main contributor to the fruity 
aroma of the wine made during the warm vintage.  
 
 
Abstract 
 
Little research has been undertaken to investigate the main contributors to the aroma of Syrah 
wines from the cool northern part of the Rhone valley despite the historical importance of this 
cultivar for this wine region. The aim of the present work was to study the key odorants of 
Crozes-Hermitage wines made from two vintages with distinct climatic conditions (cool in 2013, 
warm in 2015) using supercritical CO2 dearomatized (sCO2) wine as a matrix for reconstitution 
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studies, and the Pivot profile sensory method for omission tests. The volatile composition of 
the two wines was first assessed through determination of 76 molecules. Then, the impact of 
four matrices (synthetic wines with 10% and 12.5% of ethanol, and dearomatized native wines 
through rotary evaporation or using sCO2) on the quality of the reconstitution was investigated. 
For both vintages, 35 molecules with OAV > 0.5 were identified in both wines, with rotundone 
and 3-sulfanylhexanol (3SH) enabling the strongest discrimination between the two vintages. 
Wine dearomatized using sCO2 was identified as the best matrix. The best models built using 
this matrix were composed of aroma compounds with OAV > 5 and OAV > 10 highlighting that 
this dearomatization approach can be valuable to reconstitute the aroma of wine using a small 
number of molecules. For the 2013 wine, the omission of rotundone and 2-furfurylthiol had the 
greatest impact on the olfactive profile for non-anosmic and anosmic panelists to rotundone, 
respectively. 3SH, whose omission decreased the rating of the “fruity” attribute, was identified 
as the main contributor to the aroma of Syrah wine produced in 2015. 
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