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SUMMARY 
This study involved the testing of rheologic methods used to measure wine texture and the comparison of these 
parameters with those of the sensorial evaluation descriptors of thickness, glycerol, sweetness or astringency. 
The importance of this study is to provide professionals with the tools necessary to characterize wine texture 
objectively. Nine wines from the Loire Valley were selected according to their quality and the probable differences 
in terms of texture and viscosity: 3 dry red wines, 3 dry and semi-dry rosé wines and 3 dry white wines. The 
comparison between the physical-chemical and sensorial methods demonstrated that the rheologic measures can 
be interrelated with the organoleptic characteristics of the wines. The Oswald cell seems very discriminating and 
the results from the rheometer were linked to sensations of persistence and astringency intensity. The first results 
obtained during this study could contribute to a better definition as well as a better use of sensorial descriptors 
such as thickness, glycerol, persistence or astringency intensity.   
 
 
 
INTRODUCTION 
 
At the sensorial level, the viscosity and texture of wines can be broken down into numerous 
descriptors: astringency, fluidity, volume, roundness, dryness, thickness, glycerol,…, which are also 
primordial criteria in the taste quality of a wine (VIDAL et al., 2004).   
 
According to YANNIOTIS et al. (2006), the viscosity is an important criterion of liquid products, since it 
also effects other operations such as pumping, filtration, and clarification in oenology. In the wine, 
there are numerous factors which cause variations in this viscosity. In fact, according to NURGEL and 
PICKERING (2005), the ethanol and sugar concentrations have a primordial role: the viscosity 
increases in a linear manner with the sugar or ethanol concentration. YANNIOTIS et al. (2006) add that 
this is also true for the glycerol concentration, but in further defining NURGEL and PICKERING’s 
(2005) research, explains that the viscosity increases with the ethanol concentration, but that starting 
from a certain threshold, it begins to decreases.  
 
Today, the sensorial analysis of wines in the professional environment is an indispensable step in 
order to evaluate their quality, but also in order to make good decisions in the winery. Furthermore the 
sensorial aspect is the first quality criterion for the consumer. However, the sensorial analysis of wines 
completed by a trained panel is a weighty and expensive operation.   
 
The importance of this study is hence to evaluate the pertinence of rheologic measurements of wine 
texture (notably viscosity) in comparison to sensorial measures using certain texture descriptors, by 
analyzing the relationships between the physical and sensorial analyses of viscosity completed on 
several wines.  
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MATERIALS AND METHODS:  
 
Samples:  
 
Nine wines from the Loire Valley were selected according to their typicity and their probable differences 
a priori in terms of viscosity and texture:  3 dry white wines (Saumur 2006, Coteaux du Vendomois 
2006, Touraine 2006), 3 dry and semi-dry rosé wines (Haut Poitou 2006, Cabernet d’Anjou 2006, Rosé 
d’Anjou 2006) and 3 dry red wines (Bourgueil 2005, Haut Poitou 2005, Château la Fuye 2005). Three 
bottles of each of the 9 wines were mixed and homogenized in order to complete both the sensorial 
analyses and the physical measures of viscosity and texture.  
 
Rheologic measures of wine viscosity and texture: 
 
The wine viscosity was measured using three different instruments. 
 
An Oswald cell was used initially, on each of the 9 wines with 3 measurements completed at a 
controlled constant temperature (23°C). This instru ment allows for the measurement of the viscosity of 
a solution thanks to the flow speed in a capillary. The Oswald cell is a reference method which is 
inexpensive, simple to use and gives reliable results. This instrument allows for the measurement of a 
flow time for liquids between two reference points. This time is after converted using as a reference the 
passage time of water (1’25’204 min) and its viscosity equal to 0.934.10-3 Pa.s. 
 
Des mesures ont ensuite été réalisées à l’aide d’un viscosimètre rotatif à cylindres (Rhéolab, Anton 
Paar; Autriche) avec lequel la viscosité de chaque vin a été mesurée à température constante (23°C). 
Les mesures ont été répétées 2 fois. Pour cet instrument, les paramètres suivant d’analyse ont été 
employés: géométrie CC27,  gradient de vitesse de cisaillement  800 à 1500 tr/min, 100 acquisitions.. 
Pour chaque échantillon, sont alors obtenus une vitesse de cisaillement ε ainsi qu’une contrainte de 
cisaillement τ (COUARAZE, 2000) qui permettent d’obtenir une valeur de minimale et maximale de la 
viscosité pour chacun des vins testés (Rheolab Min et Max). 
Measurements were then completed using a rotary viscosimeter (Rhéolab, Anton Paar; Autriche) with 
which the viscosity of each wine was measured at a constant temperature (23°C). The measurements 
were repeated twice. For this instrument, the following analysis parameters were used: geometry 
CC27, gradient of shear speed 800 to 1500 r.p.m, 100 acquisitions… For each sample, a shear speed 
ε as well as a shear constraint τ (COUARAZE, 2000) were obtained, which allowed for the obtaining of 
a minimal and maximal viscosity value for each of the wines tested (Rhéolab Min et Max). 
 
Enfin un rhéomètre cône/plateau de marque Gémini (Bohlin; Angleterre), a été employé pour effectuer 
une troisième série de mesures, répétées 3 fois sur l’ensemble des 9 vins. Les paramètres utilisés 
pour ce dernier instrument sont les suivants: géométrie 2/60, contrainte  0,05Pa, durée du palier  30s, 
délai 30s, 10 acquisitions. 
Finally a Gemini Brand (Bohlin; England) cone/plateau rheometer was used to complete a third set of 
measurements, repeated 3 times for all of the 9 wines. The parameters used for this last instrument 
were the following: geometry 2/60, constraint 0,05Pa, duration of the plateau 30s, delay 30s, 10 
acquisitions. 
 
Wine sensorial analysis: 
A trained panel, consisting of 14 students from the oenology option of the Ecole Supérieure 
d’Agriculture d’Angers was selected to complete this tasting. The sensorial analysis was completed in 
a tasting room in the GRAPPE laboratory, consisting of 20 individual computerized cubicles (FIZZ 
Biosystèmes, France). The 9 selected wines were tasted twice by each taster on a non structured 
scale. The wines were served at 23°C in black glass es in a sequential one by one manner. After each 
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tasting, the members of the jury took a pause by rinsing their mouth with water and eating bread in 
order to eliminate any persistent sensations. For sensorial reasons, the jury tasted the wines by 
“colour”. Hence, certain judges started by tasting all the whites, then the reds and finally the rosés. 
Other started with the rosés, then the whites,.. etc. 
 
 
RESULTS AND DISCUSSIONS:  
 
Rheologic measurements of wine viscosity and textur e: 
 
La cellule d’Oswald est très discriminante (tableau 1) et permet de mettre en exergue des différences 
de viscosité entre les vins. Ainsi pour les vins blancs, le Touraine de cette étude est significativement 
plus épais avec cette méthode que le Coteaux de Vendômois, lui-même plus épais que le Saumur 
Blanc. Pour les vins rouges et les rosés, les vins sont également très discriminés par cette méthode. 
The Oswald cell is very discriminating (table 1) and permits for the detection of viscosity differences 
between the wines. Hence, for the white wines, the Touraine of this study is significantly thicker with 
this method than the Coteaux de Vendômois, which in itself is thicker that the Saumur Blanc. For the 
red and rosé wines, these wines are also well differentiated by this method.   
 
 
 

  
Oswald 
(mPa.S) 

Rhéolab 
mini 

(mPa.S) 

Rhéolab 
maxi 

(mPa.S) 

Gemini 
mini 

(mPa.S) 

Gemini 
maxi 

(mPa.S) 
       

White 
Coteaux de 
Vendômois Blanc 1,667  b 4,10  - 6,20  - 1,691  b 1,707  - 

White Saumur Blanc 1,622  a 3,80  - 6,05  - 1,630  a 1,700  - 
White Touraine Blanc 1,695  c 4,20  - 6,25  - 1,672  b 1,690  - 
  p value ANOVA 0,0000 0,0812 0,6834 0,0152 0,2421 
              

Rosé 
Cabernet d'Anjou 
Rosé 1,664  c 4,25  b 6,30  b 1,697  b 1,723  - 

Rosé Rosé d'Anjou 1,629  b 4,30  b 6,20  b 1,662  a 1,682  - 
Rosé Haut Poitou Rosé 1,616  a 3,50  a 5,65  a 1,650  a 1,687  - 
  p value ANOVA 0,0000 0,0052 0,0010 0,0018 0,1452 
              
Red Bourgueil Rouge 1,653  b 3,80  a 6,05  - 3,432  - 4,229  - 

Red 
Château la Fuye 
Rouge 1,721  c 4,20  b 6,20  - 3,317  - 4,250  - 

Red Haut Poitou Rouge 1,581  a 3,65  a 5,70  - 2,890  - 3,250  - 
  p value ANOVA 0,0000 0,0192 0,0558 0,6587 0,1490 

 
Table 1: Average per wine for the instrumental analyses (Anova and LSD test)  

 
 
The results obtained from the rotary viscosimeter (Rhéolab) showed that the maximal viscosity values 
were less discriminating than the minimal values except for the rosés. With the two registered 
parameters, the wine Rosé du Haut Poitou is significantly less thick. The minimal values also bring 
forward that the Bourgueil and the Haut Poitou Rouge are less viscous. The white wines are not very 
differentiated with this method.  
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As for the last method, the maximum viscosity measurements completed using the Gemini Brand 
cone-plateau rheometer were less discriminating than the minimum viscosities. The minimal values 
allow for the differentiation between the rosés and the whites. Hence, the Cabernet d’Anjou appears 
thicker than the two other rosés with this method. The Saumur Blanc is less viscous than the two other 
white wines of this study.  
 
Sensorial perception of wine texture  
The white wines used in the study were not significantly differentiated between them by the tasting 
panel (Table 2). A tendency was however observed for the Saumur Blanc which is a bit less astringent 
than the two other white wines.  
 
 
       
    Astringency  
  Sweetness  Glycerol Intens.  Persist. Thickness 
       
White Coteaux de Vendômois Blanc 4,54  - 4,46  - 3,29  - 3,54  - 4,32  - 
White Saumur Blanc 4,68  - 4,61  - 2,43  - 3,00  - 3,68  - 
White Touraine Blanc 3,96  - 4,64  - 3,21  - 3,36  - 4,18  - 
  p value ANOVA 0,1039 0,9288 0,0734 0,6596 0,2634 
              
Rosé Cabernet d'Anjou Rosé 6,46  b 5,86  b 2,61  a 2,71  a 5,07  b 
Rosé Rosé d'Anjou 5,75  b 5,25  b 2,18  a 2,89  a 5,11  b 
Rosé Haut Poitou Rosé 2,36  a 3,04  a 4,50  b 4,86  b 2,68  a 
  p value ANOVA 0,0000 0,0000 0,0000 0,0000 0,0000 
              
Red Bourgueil Rouge 2,61  a 3,14  - 5,46  ab 5,89  ab 3,00  - 
Red Château la Fuye Rouge 2,71  a 3,21  - 6,03  b 6,07  b 2,68  - 
Red Haut Poitou Rouge 3,43  b 3,92  - 4,89  a 5,18  a 3,39  - 
  p value ANOVA 0,0436 0,0568 0,0239 0,0660 0,1697 
 

Table 2: Average per wine for the sensorial data (Anova and LSD test) 
 
 
The red wines are not very different. The Haut Poitou Rouge is perceived as a little more sweet by the 
panel. The Château La Fuye is a bit more astringent than the other two red wines.  
 
Finally, the wine Haut Poitou Rosé is clearly distinguished from the Cabernet d’Anjou and the Rosé 
d’Anjou. This wine is significantly less sweet, with less glycerol, more astringent and less thick. The 
Cabernet d’Anjou seems again sweeter and with more glycerol than the Rosé d’Anjou but it is not 
significant. 
 
The sensorial characterization of the wines allows for the highlighting of texture differences between 
the different products. The opposition observed in this study between the astringency and the sweet 
and glycerol character is in agreement with the results of BURNS and NOBLE (1985) as well as 
ISHIKAWA and NOBLE (1995). 
 
 
 
Comparison between the sensorial and instrumental d ata 
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Given the sensorial protocol, it is difficult to make a global comparison between the sensorial and 
instrumental measurements; an approach by type of wine was therefore favoured. Only the rosé and 
white wines presented significant sensorial differences, we will zoom into the approach used by type of 
wine for these products and overture will be made by comparing all the wines.   
 
The classification between, the sweetness of the wines and the glycerol character and the results with 
the Oswald measurement, the maximum viscosity with the Rhéolab and the minimum viscosity 
measured by the Gemini are identical for the rosé wines (figure 1). The Cabernet d’Anjou has the most 
glycerol and is most viscous. The rosé d’Anjou is intermediate and the Haut Poitou Rosé is the least 
thick.  
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: 
Comparison of 
the three rosé 
wines for four 

texture 
parameters 

 
 

 
For the red wines (Figure 2), the wine Haut Poitou is certainly sweeter, but this does not seem to 
translate into terms of glycerol and thickness. We do not observe any link between the sweetness 
classification and the physical measures. On the other hand, the classification according to astringency 
for the red wines is in agreement with the results given by the Oswald cell and the minimal viscosity 
measured by the Rhéolab. 

 
 
 
 
 
 
 
 
 

Figure 2 : 
Comparison of 
the three red 

wines  
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The comparison of the 9 wines between them, demonstrated a strong correlation between the viscosity 
measures of the Gemini rheometer and the wine astringency. The results presented in Table 1 show 
that the red wines are perceived as more astringent than the 6 other wines and the Gemini 
measurements lead to the same result. The analysis of the correlations between the different 
measures (n=9) confirms this observation: R= 0.87 between the astringency intensity and the Gemini 
rheometer measurements.  
 
CONCLUSIONS 
 
The comparison between the physical-chemical and sensorial methods demonstrated that the 
rheologic measurements are correlated with the perceived texture by the tasters. These correlations 
are more or less notable according to the products studied. As is for the case of the white wines of this 
study, for which it was difficult to draw conclusions.   
The Oswald cell appears to be very discriminating and the results from the rheometer seem to be 
linked to the persistence and astringency intensity sensations. The physical measures of wine texture 
and viscosity were hence shown to be efficient for the characterization of the 9 wines selected. The 
first results obtained during this study could contribute to a better definition and understanding as well 
as a better use of sensorial descriptors such as the thickness, glycerol, persistence or astringency 
intensity. However, a more in depth study on a greater number of wines and with more repetitions 
would be necessary to generalize these first results.  
The interest of these methods would be to execute rapid, reliable and relatively inexpensive analyses 
to characterize the wine texture which could then for example be related to the consumer appreciation 
in order to know the real impact of the wine texture on their appreciation.  
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