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Abstract

Kumšta M., Pavloušek P., Kupsa J., 2012. Influence of terroir on the concentration of selected stilbenes in 
wines of the cv. Riesling in the Czech Republic. Hort. Sci. (Prague), 39: 38–46.

The relationship between the terroir and the quality of grapes and/or wines is used in wine authenticity determination 
based on geographical origin. The phenolic compounds in grapes and wines are probably related to the terroir. The 
subject of the study was the analysis of 43 wines of the cv. Riesling from six wine-growing sub-regions, 16 different 
localities and four vintages to determine the content of trans-resveratrol, trans-piceid, cis-resveratrol and cis-piceid. 
The analyses were performed using an HPLC method. A relationship was observed between trans-resveratrol con-
centration in wines and wine-growing locality. The concentration of trans-resveratrol ranged from 0.04 to 0.82 mg/l 
with mean concentration of 0.28 mg/l. The highest concentrations of trans-resveratrol were found in wines from the 
localities Podmolí (0.66 mg/l), Hostěradice (0.64 mg/l and 0.82 mg/l), Mělník (0.59 mg/l) and Litoměřice (0.57 mg/l). 
Differences were also found in the relationship between trans-resveratrol and wine-growing sub-regions. Relationships 
between trans-piceid, cis-resveratrol or cis-piceid concentration and wine terroir were not demonstrated. The results 
of this study demonstrated the capability to differentiate the wine terroir using the trans-resveratrol concentrations. 
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The terroir is the natural locality of each plant of 
grapevine in a vineyard. Each terroir is influenced by 
climatic, geological and soil factors, but also by hu-
man activity when treating the vineyard. Each grape 
produced in a specific terroir reflects the locality in 
its chemical composition. It is possible to define the 
terroir as an interactive ecosystem in the given local-
ity comprising the climate, the soil and the grape-
vine (Seguin 1986). Therefore the quality of wine 
depends on the terroir. The terroir differs according 
to the area, and therefore it has a geographical size. 
The capability of each terroir to produce different 
wine can be evaluated using the analysis of wine pro-
duced under microvinification or real vinification 
conditions (van Leeuwen et al. 2010).

Wine is a product that has very close connection to 
its place of origin and the origin of the wine is often 
used as indicator of quality (Atkin, Johnson 2010).

Analysis of the relationships between Riesling 
wines and terroir is a very common theme of many 
recent investigations (Douglas et al. 2001; Reyn-
olds et al. 2007, 2010a, b; Willwerth et al. 2010). 
These studies focused upon relationships between 
soil moisture, vine water status, and their inter-
relationships with secondary metabolites such as 
monoterpenes. 

Phenolic compounds are also secondary metabo-
lites, some of which originate in chemical and bio-
chemical reactions during the winemaking process 
(Li et al. 2010). Thus the composition and the con-
centration of phenolic compounds mostly depend 
on the vineyard. 

Nowadays there are many existing analytical proce-
dures which enable the classification of wine for the 
purpose of wine authenticity identification and it is 
also possible to use trans-resveratrol to determine the 
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geographical origin of wine (Arvanitoyannis 2010). 
Phenolic compounds are secondary metabolites nat-
urally occurring in grapes; they are subsequently re-
leased or transformed in winemaking technology. 

Resveratrol and its derivatives also are the main 
phytoalexins produced by the grapevine. Grapevine 
phytoalexins belong to the group of stilbenes, the 
structure of which is based on trans-resveratrol. Stil-
benes belong to non-flavonoid phenolic compounds. 

Stilbenes are chemical compounds naturally pre-
sent in many plant families as Pinaceae, Myrtaceae, 
Fagaceae, Liliaceae, Moraceae, Papilionaceae and 
Vitaceae. They are synthesized by several species 
within the family of Vitaceae including Vitis vi-
nifera. Stilbenes are compounds with antifungal 
activity which enable plants to fight off a pathogen 
attack (Bavaresco, Fregoni 2001). 

Health promoting effects of wine consumption are 
related to phenolic compounds naturally present in 
grapes and wine, and their antioxidant properties. 
Antioxidants are compounds which can eliminate 
free radicals contributing to the process of ageing 
and the cardiovascular and tumour diseases devel-
opment. Moderate consumption of alcoholic bever-
ages, like in the case of wine, has an effect on lower-
ing a risk of cardiovascular diseases in comparison to 
abstainers and hard drinkers (Stockley, Hoj 2005). 
In the past, a positive effect of resveratrol against tu-
mour diseases (Jung et al. 2006; Waffo-Teguo et 
al. 2008) and cardiovascular diseases (Falchi et al. 
2006) and contribution on human-organism ageing 
retardation were proved (Rodriguez-Vaquero et 
al. 2007). The potential health benefits of resveratrol 
and its derivatives have encouraged enhanced re-
search to activity in terms of the presence of these 
compounds in grapes and wines. 

Resveratrol exists in two isomer forms (cis and 
trans). 3-O-β-D-glucosides of cis- and trans-res-
veratrol are called piceids (Rentzsch et al. 2009). 
Trans-resveratrol, trans- and cis-piceid were iden-
tified in grapes (Bavaresco et al. 2007). Cis-res-
veratrol is not present in grapes, but only in wine 
(Waterhouse 2002). It results from the fact that 
cis-resveratrol is formed by photochemical isomer-
ization of trans-form to the cis-form during the 
winemaking process (Ali et al. 2009). Besides the 
berries, the derivates of resveratrol are also present 
in grape leaves (Bábíková et al. 2008) and grape 
rachis (Careri et al. 2004). The quantity of resvera-
trol in grapes and wines depends on the grapevine 
variety (Chafer et al. 2005; Cho et al. 2006; More-
no et al. 2008), climatic conditions of the locality 

(Perrone et al. 2007), UV-radiation (Adrian et al. 
2000; Cantos et al. 2003; Creasy, Creasy 2003) 
and oenological methods used in wine production 
(Vrhovsek et al. 2002; Gambuti et al. 2004).

The aim of the study was to determine the concen-
trations of trans-resveratrol, cis-resveratrol, trans-
piceid and cis-piceid in a collection of 43 Riesling 
wines from different localities in the Czech Re-
public, and on the basis of the results to evaluate 
the influence of the terroir on the concentration of 
these compounds in the individual wines. A further 
objective of this study was to explore the possibility 
of applying these results to wine authenticity de-
termination on the basis of the geographical origin. 

MATERIAL AND METHODS

The study was performed on 43 Riesling wine 
samples. The wine came from 16 different locali-
ties, six wine-growing sub-regions and from 2005, 
2006, 2007 and 2008 vintages (Table 1). 

Chemicals

Using HPLC method, all wines were analysed in 
terms of four stilbenes: trans-resveratrol, cis-resvera-
trol, trans-piceid and cis-piceid. Acetonitrile (ACN) 
and methanol (MeOH) of HPLC grade were obtained 
from VWR International (Darmstadt, Germany) for 
use in the mobile phase. Trans-resveratrol, trans-pi-
ceid (Polydatin) and perchloric acid were purchased 
from the Sigma-Aldrich (Saint Louis, USA). 

Sample treatment

The wines were centrifuged (3,000×  g;  6  min) 
and diluted by equal volume of 100mM of perchlo-
ric acid. The treated sample was directly used for 
HPLC analysis. 

HPLC analyses

The individual forms of resveratrols and pic-
ieds were analysed by Shimadzu LC-10A sys-
tem (Shimadzu, Kyoto, Japan) comprised of two  
LC-10ADvp pumps (Shimadzu, Kyoto, Japan) ena-
bling binary high pressure gradient, a column ther-
mostat CTO-10ACvp (Shimadzu, Kyoto, Japan) 
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Table 1. Values of trans-resveratrol, trans-piceid, cis-resveratrol and cis-piceid in individual wines of cv. Riesling in 
the Czech Republic (mg/l)

Sample Locality Sub-region Vintage Trans- 
resveratrol Trans-piceid Cis- 

resveratrol Cis-piceid 

 1 Popice Mikulov 2005 0.29 0.20 0.12 0.28
 2 Popice Mikulov 2006 0.07 0.07 0.04 0.10
 3 Popice Mikulov 2007 0.18 0.13 0.14 0.23
 4 Popice Mikulov 2008 0.14 0.11 0.16 0.26
 5 Žarošice Slovácko 2005 0.21 0.01 0.37 0.15
 6 Žarošice Slovácko 2006 0.18 0.13 0.07 0.16
 7 Žarošice Slovácko 2007 0.35 0.16 0.16 0.24
 8 Žarošice Slovácko 2008 0.19 0.18 0.19 0.45
 9 Archlebov Slovácko 2007 0.04 0.06 0.06 0.14
10 Archlebov Slovácko 2008 0.21 0.22 0.14 0.40
11 Mikulov Mikulov 2007 0.16 0.02 0.08 0.05
12 Mikulov Mikulov 2008 0.12 0.05 0.05 0.10
13 Přítluky Velké Pavlovice 2006 0.17 0.02 0.09 0.04
14 Přítluky Velké Pavlovice 2007 0.16 0.04 0.09 0.10
15 Přítluky Velké Pavlovice 2008 0.43 0.27 0.48 0.71
16 Syrovín Slovácko 2005 0.20 0.02 0.28 0.06
17 Syrovín Slovácko 2006 0.20 0.02 0.25 0.06
18 Syrovín Slovácko 2008 0.21 0.19 0.24 0.44
19 Znojmo Znojmo 2005 0.23 0.14 0.02 0.04
20 Znojmo Znojmo 2006 0.13 0.08 0.08 0.17
21 Znojmo Znojmo 2007 0.10 0.06 0.12 0.19
22 Podmolí Znojmo 2006 0.66 0.09 0.25 0.13
23 Podmolí Znojmo 2007 0.37 0.05 0.16 0.06
24 Podmolí Znojmo 2008 0.43 0.17 0.22 0.27
25 Stošíkovice Znojmo 2006 0.08 0.05 0.02 0.05
26 Stošíkovice Znojmo 2007 0.37 0.05 0.20 0.08
27 Hostěradice Znojmo 2005 0.64 0.23 0.12 0.14
28 Hostěradice Znojmo 2006 0.82 0.28 0.12 0.14
29 Tasovice Znojmo 2007 0.45 0.22 0.11 0.20
30 Tasovice Znojmo 2008 0.26 0.10 0.18 0.19
31 Velké Žernoseky Litoměřice 2005 0.19 0.11 0.06 0.08
32 Velké Žernoseky Litoměřice 2006 0.23 0.27 0.16 0.45
33 Velké Žernoseky Litoměřice 2007 0.10 0.06 0.05 0.10
34 Roudnice n/L Litoměřice 2005 0.21 0.10 0.08 0.07
35 Roudnice n/L Litoměřice 2006 0.32 0.26 0.07 0.17
36 Roudnice n/L Litoměřice 2007 0.55 0.06 0.59 0.13
37 Litoměřice Litoměřice 2006 0.57 0.18 0.26 0.21
38 Litoměřice Litoměřice 2007 0.42 0.16 0.52 0.39
39 Mělník Mělník 2006 0.59 0.13 0.16 0.09
40 Mělník Mělník 2007 0.32 0.06 0.02 0.01
41 Most Litoměřice 2005 0.08 0.06 0.02 0.03
42 Most Litoměřice 2006 0.16 0.06 0.08 0.06
43 Most Litoměřice 2007 0.11 0.04 0.15 0.13
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with manual injection Rheodyne valve (Rheodyne, 
Rohnert Park, USA) and a photodiode-array detec-
tor SPD-M10Avp (Shimadzu, Kyoto, Japan). The 
system controlling and the evaluation of analyses 
were performed using the program LCsolution 
(Shimadzu, Kyoto, Japan).

The separation was carried out on the column 
Alltech Alltima C18 3 μm (150 mm × 3 mm, I.D.) 
(Deerfield, USA) protected by pre-column with 
the same stationary phase (7.5 mm × 3 mm, I.D.) 
and tempered to 60°C. The injection volume of the 
sample was 20 μl. The flow rate of the mobile phase 
represented by binary gradient was 0.6 ml/min. A 
two-phase gradient program was utilized (Table 2).

The total cycle time per sample was 45 min. Data 
were collected within the range of 200–520 nm at 
a resolution of 1.2 nm for 40 min. The quantifica-
tion was carried out at 285 nm for cis-isomers and 
310 nm for trans-isomers.

Calibration

The calibration curves for trans-resveratrol and 
trans-piceid were made on the basis of the peak 
area measurement of the standard solutions. The 
standard solutions were obtained by diluting the 
stock solutions of trans-resveratrol or trans-piceid 
concentration of 100 mg/l in methanol in order to 
cover the concentration range from 0.1 to 10 mg/l. 
All samples were stored in a freezer at –20°C.

Commercial standards of cis-resveratrol and cis-
piceid are not available. These compounds were ob-
tained by photo-isomerization of trans-resveratrol 
stock solutions which were exposed to solar radia-

tion (over one hour period). After 10 min of expo-
sure, 80–90% of trans-resveratrol was transformed 
into cis-resveratrol (Romero-Pérez et al. 1996). 
The amount of the formed cis-isomer was calcu-
lated on the basis of the loss of the trans-isomer. 

Statistical analysis

The results were expressed as mean values com-
plemented by corresponding standard deviations. 
The first step in the analysis of the data was to ap-
ply the one-way analysis of variance (ANOVA), to 
determine, for each element, the main effect of the 
locality and of the sub-region on resveratrols and 
piceids of wines. Depending on the number of dis-
crimination variables utilized, subsequent evalua-
tion was carried out by the Tukey’s test ( p > 0.01), 
which is a suitable method for one discriminating 
variable, as occurred in this study. 

RESULTS AND DISCUSSION

In total, 43 samples of Riesling from 16 different lo-
calities taken from six different wine-growing sub-re-
gions in the Czech Republic were analysed (Table 1). 

The concentration of trans-resveratrol for these 
43 wines ranged from 0.04 mg/l (sample 9, local-
ity Archlebov, vintage 2007) to 0.82 mg/l (sample 
28, locality Hostěradice, vintage 2006). The aver-
age concentration of resveratrol was 0.28 mg/l. The 
highest concentrations of trans-resveratrol were 
found in wines from locality Podmolí (sample 22), 
Hostěradice (samples 27, 28), Mělník (sample 39) 
and Litoměřice (sample 37). On the other hand, the 
lowest quantities of trans-resveratrol were found in 
wines from locality Popice (sample 2), Most (sam-
ple 41) and Stošíkovice (sample 25).

Wines of the Riesling cv. in the Czech Republic 
were also investigated by the analysis of 76 sam-
ples of wine (Faitová et al. 2004). The concentra-
tion of trans-resveratrol in samples from the Bo-
hemian wine-growing region ranged from 0.033 to 
0.421  mg/l with a mean value of 0.117 mg/l. The 
concentration of trans-resveratrol in samples from 
the Moravian wine-growing region ranged from 
0.033 to 0.875 mg/l with a mean value of 0.123 mg/l. 
The mean values in that study are lower than those of 
our current study. Wines from Riesling originating 
in the Czech Republic were also analysed in another 
study with the results ranging from 0.2 to 0.8 mg/l of 

Table 2. The gradient program of HPLC method for anal-
ysis resveratrols and piceids in Czech Riesling wines (%)

Time 
(min)

Solvent A  
(15mM HClO4)

Solvent B (15mM HClO4, 
10% methanol,  

50% acetonitrile)
 0.00 95 5
20.00 70 30
30.00 55 45
35.00 30 70
37.00 0 100
38.00 0 100
38.01 100 0
38.49 100 0
38.50 95 5
45.00 95 5

Hort. Sci. (Prague) Vol. 39, 2012, No. 1: 38–46



42 

trans-resveratrol (Šmidrkal et al. 2001). These val-
ues correspond with the results of our current study. 

White wines contain much lower concentrations 
of resveratrol compared to red wines (Jeandet et al. 
1993, 1995; Pezet et al. 1994; Goldberg et al. 1995). 

Higher concentrations of trans-resveratrol (10 mg/l) 
are usually present in wines where the contact of the 
must and skin during the winemaking process occur, 
particularly during fermentation, whereas lower con-
centrations (0.3 mg/l) are usually found in white and 
rosé wines (Rodriguez-Delgado et al. 2002). The 
mean value in Riesling wines (0.28 mg/l) in our cur-
rent study fully confirms this fact. 

The values of trans-resveratrol in wines from 
the Czech Republic also correspond with the val-
ues for wines from Germany. The concentration of 
trans-resveratrol in white German wines ranged 
from 0 to 0.7 mg/l with a mean value of 0.3 mg/l 
(Nikfardjam et al. 1999). 

On the other hand, the concentrations of trans-
resveratrol in wines from south wine-growing areas 
are significantly lower as in the case of white wines 
from Canary Islands, where the concentration of 
trans-resveratrol varied from 0.07 to 0.13  mg/l 
(Rodriguez-Delgado et al. 2002). 

The distribution of the wines with respect to the 
concentration of trans-resveratrol followed a para-
bolic pattern, with the highest incidence of wines 
found in the group 0.11–0.20 mg/l of trans-resvera-
trol, concentration which involved 14 wine samples 
(Fig. 1). The second most numerous group was that 
of 0.21–0.30 mg/l, which comprised eight wines. 
More than half the samples of wines contained 
0.11–0.30 mg/l of trans-resveratrol. With increas-
ing concentration of trans-resveratrol the number 
of wines progressively decreased. The highest in-
cidence of wines with trans-resveratrol concentra-

tions higher than 0.31 mg/l were those from Zno-
jmo and Litoměřice sub-regions. 

The concentration of trans-piceid in the wine 
samples ranged from 0.01 mg/l (sample 5, locality 
Žarošice, vintage 2005) to 0.28 mg/l (sample 28, lo-
cality Hostěradice, vintage 2006) with the mean val-
ue of 0.12 mg/l. Wines with the highest concentra-
tions of trans-piceid came from Hostěradice locality. 

The concentration of cis-resveratrol ranged from 
0.02 mg/l (sample 19, locality Znojmo, vintage 2005; 
sample 25, locality Stošíkovice, vintage 2006; sample 
40, locality Mělník, vintage 2006 and sample 41, local-
ity Most, vintage 2005) to 0.59 mg/l (sample 36, lo-
cality Roudnice n/L., vintage 2007). The mean value 
was 0.16 mg/l. The concentration of cis-piceid ranged 
from 0.01 mg/l (sample 40, locality Mělník, vintage 
2007) to 0.71 mg/l (sample 15, locality Přítluky, vin-
tage 2008) with a mean value of 0.18 mg/l. The results 
indicate higher concentrations of cis-piceid com-
pared to trans-piceid in these wines, which is in con-
tradiction with previous findings that reported higher 
concentrations of trans-piceid (La Torre et al. 2006). 
Significant correlations were also found for trans-pi-
ceid × cis-piceid (0.68, p > 0.01), trans-resveratrol × 
trans-piceid (0.51, p > 0.05) and cis-resveratrol × cis-
piceid (0.48, p > 0.05) concentrations.

The highest mean value of all wines was found in 
the case of trans-resveratrol which can be consid-
ered as a predominant phenolic compound within 
the group of stilbenes in Riesling wines. Higher 
concentrations of cis-resveratrol compared to 
trans-resveratrol were found in some wines. These 
results corroborate findings of that showed high 
concentrations of cis-resveratrol in Serbian wines, 
and support the theory that resveratrol is produced 
as the trans-isomer and after its isomerization, 
particularly during fermentation, the cis-isomer is 

Fig. 1. The incidence of Czech Riesling wines 
in individual groups in order of the concen-
tration of trans-resveratrol

 

0

2

4

6

8

10

12

14

16

N
um

be
r o

f w
in

es
 

Groups in order of the content trans-resveratrol (mg/l) 

Vol. 39, 2012, No. 1: 38–46 Hort. Sci. (Prague)



 43

formed (Dekič et al. 2008). The results do not cor-
respond with findings that trans- and cis-piceids 
are significant compounds in white wines (Rome-
ro-Pérez et al. 1996). In our Riesling wines, these 
compounds were detected on average in lower con-
centrations compared to those of resveratrols. 

The influence of vintage on the concentration of 
stilbenes was also investigated in the wines. How-
ever, an influence of vintage was proved only in the 
case of cis-piceid (Fig. 2). 

An interesting trend was seen in the case of cis-pi-
ceid. The concentration of cis-piceid was the high-
est in 2008 and progressively decreases towards the 
year 2005. A similar trend was also seen in the case 
of another isomer, cis-resveratrol. Its concentration 
is progressively decreased from 2008 towards 2006 
and afterwards became stable.

But the main objective of this study was to evalu-
ate the influence of locality on the concentration of 
individual stilbenes and to use these phenolic com-
pounds to determine the wine authenticity on the 
basis of its geographical origin. The concentration 
of phenolic compounds can differ among individual 
localities, so therefore it is possible to use it to dif-
ferentiate wines according to the growing locality 
(Rodriguez-Delgado et al. 2002). Phenolic com-
pounds were used in the geographical origin differ-
entiation of wines from South Africa (de Villiers 
et al. 2005). Therefore our wines were studied on 
the basis of individual localities and subsequently 
more general on the basis of sub-regions. This idea 
of wine authenticity evaluation on the basis of geo-
graphical origin is also recommended by Charlton 
et al. (2010) who stated that chemical composition 
was able to give perfect indication of wine origin but 
only if the origin was significant with higher level of 
specification than the individual geographical locali-
ties. The best determination of the region of origin is 
possible on the basis of analytical profile of the wine. 

Mean values of the concentration of the ana-
lysed stilbenes on the basis of individual localities 
showed that there was no influence of locality on 
the amounts of trans-piceid, cis-resveratrol and cis-
piceid (Table 3). In the case of trans-resveratrol, the 
highly significant influence of the locality on its con-
centration was observed. Therefore it might possible 
to use trans-resveratrol to evaluate the wine authen-
ticity on the basis of geographical origin. The highest 
mean concentration of trans-resveratrol was found 
in wines from Hostěradice (0.73 mg/l), Litoměřice 
(0.50 mg/l) and Podmolí (0.49 mg/l) localities. 
On the other hand, very low concentrations were 
found in the case of Archlebov (0.13 mg/l), Miku-
lov (0.14 mg/l) and Most (0.12 mg/l) localities. The 
Hostěradice locality was substantially different from 
all other localities except for the Litoměřice locality. 
A considerable difference was also found in the case 
of the Podmolí locality. The locality Most was situ-
ated on the other side of the spectrum with a low 
concentration of trans-resveratrol which was sub-
stantially different from all the other localities, fol-
lowed by Archlebov, Mikulov, Popice and Znojmo.

Interesting results also expose the comparison of 
wines according to sub-regions (Table 4). The in-
fluence of sub-regions on concentration of trans-
resveratrol was substantial. Values for trans-piceid, 
cis-resveratrol and cis-piceid did not differ among 
individual localities and therefore the influence of 
terroir on their concentration in wines was not ob-
served. The highest concentration of trans-resvera-
trol was found in wines from wine-growing sub-re-
gions Mělník (0.46 mg/l) and Znojmo (0.38 mg/l). 
The sub-region with the lowest concentration of 
trans-resveratrol was Mikulov (0.16 mg/l). Highly 
significant difference was found between the sub-
region Znojmo and Mělník that differ from the sub-
region Mikulov. Higher concentrations of trans-
resveratrol were found in wines from Litoměřice 

Fig. 2. Evaluation of the vintage influence on 
trans-resveratrol, trans-piceid, cis-resveratrol 
and cis-piceid concentrations (mean ± S.D.) in 
individual wines cv. Riesling from the Czech 
Republic and differences at significance p < 0.01
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and Mělník sub-regions, which fully corresponded 
with findings of Melzoch et al. (2001). They stated 
that the content of resveratrol in grapes most prob-
ably reflected the climatic conditions during the 
period of vegetation and fungal pressure which is 
higher in cold and humid conditions of the North 
Bohemia, Czech Republic. Another sub-region 
with high amount of trans-resveratrol was the Zno-
jmo sub-region, which is characterized by very un-
equally distributed precipitation during the period 
of vegetation. More frequent period of drought can 
then have the influence on higher concentrations of 
trans-resveratrol in Riesling wines. 

The differences in concentrations of phenolic com-
pounds indicate that the accumulation of phenolic 

compounds in berries is highly influenced by terroir 
(Gambelli, Santaroni 2004; Rastija et al. 2009). 

A similar conclusion was achieved in this study. 
Trans-resveratrol and its concentration in white 
wines from Riesling is considerably associated with 
the geographical origin of the vineyard or more 
precisely with the terroir where the wine grapes 
were cultivated. We succeeded in differentiation of 
wines according to wine-growing localities and sub-
regions. The concentration of trans-resveratrol is 
therefore possible to use as a marker of wine-grow-
ing locality in produced wine when the sub-region 
of Mikulov is characterized by low concentrations of 
this compound and the sub-region of Znojmo and 
Mělník by high concentrations, respectively.

Table 4. Values of trans-resveratrol, trans-piceid, cis-resveratrol and cis-piceid in Riesling wines according to the 
individual sub-regions in the Czech Republic (mg/l)

Sub-region Number of localities Trans-resveratrol Trans-piceid Cis-resveratrol Cis-piceid
Slovácko 3 0.20 ± 0.08ab 0.11 ± 0.08 0.20 ± 0.10 0.23 ± 0.16
Mikulov 2 0.16 ± 0.07a 0.10 ± 0.06 0.10 ± 0.05 0.17 ± 0.10
Znojmo 5 0.38 ± 0.24b 0.13 ± 0.08 0.13 ± 0.07 0.14 ± 0.07
Velké Pavlovice 1 0.25 ± 0.15ab 0.11 ± 0.14 0.22 ± 0.23 0.28 ± 0.31
Litoměřice 4 0.27 ± 0.18ab 0.12 ± 0.06 0.19 ± 0.19 0.17 ± 0.14
Mělník 1 0.46 ± 0.19b 0.10 ± 0.05 0.09 ± 0.10 0.05 ± 0.06

letters indicate statistically differences determined by Tukey’s test (p < 0.01)

Table 3. Values of trans-resveratrol, trans-piceid, cis-resveratrol and cis-piceid in Riesling wines according to indi-
vidual localities in the Czech Republic (mg/l)

Locality Trans-resveratrol Trans-piceid Cis-resveratrol Cis-piceid
Syrovín 0.20 ± 0.01abc 0.08 ± 0.10 0.26 ± 0.02 0.19 ± 0.22
Archlebov 0.13 ± 0.12ab 0.14 ± 0.11 0.10 ± 0.06 0.27 ± 0.18
Žarošice 0.23 ± 0.08abcd 0.12 ± 0.08 0.20 ± 0.13 0.25 ± 0.14
Mikulov 0.14 ± 0.03ab 0.04 ± 0.02 0.07 ± 0.02 0.08 ± 0.04
Popice 0.17 ± 0.09ab 0.13 ± 0.05 0.12 ± 0.05 0.22 ± 0.08
Přítluky 0.25 ± 0.15abcd 0.11 ± 0.14 0.22 ± 0.23 0.28 ± 0.37
Hostěradice 0.73 ± 0.13f 0.26 ± 0.04 0.12 ± 0.00 0.14 ± 0.00
Stošíkovice 0.23 ± 0.21abcd 0.05 ± 0.01 0.11 ± 0.13 0.07 ± 0.02
Tasovice 0.36 ± 0.13bcde 0.16 ± 0.08 0.15 ± 0.05 0.20 ± 0.01
Znojmo 0.15 ± 0.07ab 0.09 ± 0.04 0.07 ± 0.05 0.13 ± 0.08 
Podmolí 0.49 ± 0.15e 0.10 ± 0.06 0.21 ± 0.05 0.15 ± 0.11
Mělník 0.46 ± 0.19de 0.10 ± 0.05 0.09 ± 0.10 0.05 ± 0.06
Roudnice n/L. 0.36 ± 0.17cde 0.14 ± 0.11 0.25 ± 0.30 0.12 ± 0.05
Litoměřice 0.50 ± 0.11ef 0.17 ± 0.01 0.39 ± 0.18 0.30 ± 0.13
Velké Žernoseky 0.17 ± 0.07abc 0.15 ± 0.11 0.09 ± 0.06 0.21 ± 0.21
Most 0.12 ± 0.04a 0.05 ± 0.01 0.08 ± 0.07 0.07 ± 0.05

letters indicate significant differences determined by Tukey’s test (p < 0.01)
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CONCLUSIONS

The study proved that in terms of quantity the 
most significant stilbene compound in wines of the 
Riesling cv. is trans-resveratrol. This compound was 
also the only one of all studied compounds that was 
possible to use for the wine differentiation accord-
ing to the wine-growing locality and sub-region, i.e. 
according to the terroir in general. The highest con-
centration of trans-resveratrol was found in wines 
from Znojmo and Mělník sub-regions. 
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