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Abstract: Levelsof trans-resveratrol in Champagne wineswere determined by the use of reversed-phase HPLC with UV and
fluorometric detection after liquid-liquid extraction with ethyl acetate. Resveratrol concentrationsin Champagne winesrange
from 20 to 77 pg/L except for the Champagne rosé in which resveratrol reaches severa hundred micrograms per litre. The
resveratrol content of Champagne wineswas also shown to decrease with aging on lees.

Résumé: Lecontenu desvins de Champagne en trans-resvératrol, un composé auix propriétés biol ogiques remarquabl es (anti-
oxydantes, antifongiques, anti-bactériennes, anti-tumoraes, anti- inflammatoires et cardio- protectrices) aéé anaysé par chro-
matographieliquide hautes performances utilisant ladétection fluorimeétrique couplée dune déection UV. Leresvératrol aéé
extrait desvins par extraction liquide-liquide avec I'acétate d'éthyle. Les résultats montrent que le Champagne contient peu
deresvératral (entre 20 et 77 pg/L). Le mode de pressurage desraisins en Champagne (dont 3/4 sont des variétésrouges) n'ex-
trait donc pasleresvératrol présent danslapellicule des baies qui est un composé rel ativement peu soluble dans'eau. Les
concentrations en resvératrol sont beaucoup plus élevées dans les Champagnes rosés issus d'assemblages vins blancs/ vins
rouges (Coteaux champenois) oul lesteneurs atteignent de 189 a642 ug/L. Lesteneursen resvératrol du Champagne diminuent
au coursdu vielllissement en relation avec des phénoménes d'oxydation des composés phénoliques, phénomeénes déja décrits
dansle cas dautres vins effervescents (Cavas dEspagne).
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INTRODUCTION

Resveratral (trans3,5,4-trihydroxystilbene) isaphy-
toaexin produced by grape fruits upon funga infection
or stress (for areview see ADRIAN and JEANDET,
2006). SEMANN and CREASY (1992) found that resve-
ratrol could occur in grape products and particularly in
wine. Interestingly, there are numerous studies which
demongrateresveratrol to have biologica effects, namely
as apreventive agent against vascular diseases or some
cancers (for reviews, see AGGARWAL and SHISHO-
DIA, 2006). Since the pioneering work of SSEMANN
and CREASY (1992), many works have focused onthe
resveratrol content in winesfrom every important wine-
producing areaof theworld . Surprising asit may seem,
thereisno Smilar sudy concerning the resveratral content
of Champagnewines We present here data.on the concen-
tration of resveratrol in some Champagne winesfollo-
wing extraction with ethyl acetate and analysis by high
performance liquid chromatography coupled with UV
and fluorometric detection (JEANDET et al., 1997).

MATERIALSAND METHODS
I - WINE SAMPLES

Wines were obtained from different Maisons or
Coopératives de Champagne.

Il - RESVERATROL EXTRACTION

Champagne wines were degassed in vacuo. Since
resveratrol concentration in Champagne winesisrelati-
vely low, wineswere not injected directly to the HPLC
column as previoudy reported (ADRIAN et al., 2000).
Instead, the resveratrol was extracted from wine with
an organic solvent before andysisasfollows: an aliquot
of 100 mL of each Champagne was extracted at room
temperature with 100 mL of ethyl acetate, the organic
phase being washed with water (twice) (recovery was
nearly 100% for resveratrol).

Theethyl acetatewasremoved a 40°C invacuo. After
evaporation, the residue was completely redissolved in
10 mL of pure ethanol, then filtered through cellulose
acetatefilters (0.45 um, Gelman Sciences, MI). Theresi-
due was then concentrated and redissolved in 2 x 1 mL
of pureethanal. Extractswerekept at - 80°C until HPLC
anayss.

11 -HPLC ANALY SIS

Analyses were performed on a Waters (Waters,
Milford, MA) Spherisorb SSODS2 C18 reversed-phase
column (250 mm x 4.6 mm, 5 um) preceded by aguard
column (Waters Spherisorb SSODS2 ; 10 mmx 4.6 mm,
5 pum). A Waters system comprising a model W 600
System controller, amodd W717 sampleinjector, amodd
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WA490E multiwavelength detector and amodel W474
fluorometer was used. For fluorometric detection, the
maximum excitation wavel ength wasmessured at 330 nm
and emission at 374 nm (JEANDET et al., 1997).
Stilbeneswereduted from the HPLC columnwith agra-
dient comprising acetonitrile (solvent A) and water (sol-
vent B) which was modified from that of JEANDET et
al. (1997) and ADRIAN et al. (2000). Linear gradients,
from 10%to 50% A, 0- 35 min ; 50%to 85% A, 35 -
37min; 85%A; 37-45min; 85%to 10% A, 45- 50 min,
10% A, 50 - 55 min (equilibration beforeinjection of the
following sample). Theflow ratewas 1 mL/min. The
standard calibration curve was obtained from pesk area
vsthefollowing amountsof trans-resveratrol : 2, 10, 20,
50, 100 and 200 ng (r2 = 0.997) (detection limit : 1 pg
/L). Replicate analyses gave coefficients of variation of
0.6 t0 2.3 %. Resveratrol wasidentified in the chroma-
tograms of the extracts by its retention time (25.22 to
25.46 min).

RESULTSAND DISCUSSION

Theamounts of trans-resveratrol in the Champagne
winesexamined are presented in table . Asexpected, the
resveratrol content of Champagnewinesisvery low (ran-
ging from 20to 77 pg/L) compared to that of red wines
(ADRIAN et al., 2000) but consstent with that found for
white wines (whose values rarely exceed 100 pg/L).
Champagneistypically awhite wine whose grapes are

Tablel - Trans-resveratrol content £ 23D (ug/L)
of some Champagnhewines

Contenu en trans-r esvér atrol

de quelquesvinsde Champagne
C1 bn=1 64
c2 n=3 56+5
C3 n=2 47+3
c4 n=5 72+13
C5 n=2 66+5
C6 n=3 59+5
c7 n=2 50+8
C8 n=4 32+5
C9 n=3 70+8
C10¢ n=2 20+3
Clic n=3 21+3
Clz2¢ n=1 24
C13c¢ n=7 22+6
C14 n=1 35
C15 n=3 41+5
Cl16 n=2 77+8
C17rosé n=2 189+5
C18rost n=1 642
Cl19ros2 n=1 362
C20ros2 n=1 413

aSD = standard deviation of the measurements
bn = number of bottles analysed
¢ = Winesvinted exclusively from the Chardonnay variety



Resvératrol in Champagne wines

hand-harvested and pressed very lightly in the way of
limiting the extraction of phenolic compounds from the
skinsand stems. Although three quarters of thiswineare
obtained from black varietiesi.e. Pinot noir and Pinot
Meunier, only small amounts of resveratrol are obtai-
ned from pressing. Four Champagne winesanalyzed exhi-
bit ardatively high resveratrol content (from 189 up to
642 pg/L). These values correspond to rosé Champagne
wineswhich are the result of the assemblage of awhite
wine and ared one (Coteaux Champenois) in proportions
varying according to the vintage from 90/10 to
80/20 (V/V). Red wines of Champagne usualy contain
1to3mg/L of resveratrol (datanot shown), values com-
parableto other red wines. Sincered winescontain much
moreresveratral than do whitewines, it was expected that
rosé Champagne wineswould contain higher levels of
resveratrol.

Dataconcerning changesin theresveratrol content of two
Champagne wines as aresult of aging are presented in
table I1. These wines were obtained from the same pro-
ducer and vinted under the same conditions. The lowest
resveratrol levelsarefound in older wines (vintages 1990
and 1995). A smilar study conducted respectively ona
Brut sansannée (15 months of aging in contact with lees),
aMillésime (three years of aging) and a Cuvée spécide
(sevenyearsof aging) indicatesthat the concentration of
resveratrol decreaseswith the age of Champagne wines.
Theseresultsare somewhat in contradiction with our pre-
vious study of red Burgundy wines (JEANDET etal.,
1995), which showed that resveratrol wasrdatively sable
in wine since some aged red wines had more resveratrol
than did young red wines. Because the polyphenolic
content of Champagne winesis consderably lower than
that of the red wineswe analyzed, it islikely that resve-
ratrol isless protected from oxidation than in red wines.
This could explain the lower resveratrol levelsin aged
Champagne wines. Another explanation could be that

Table2- Transresveratrol content (ug/L) £3SD
in relation to Champagne aging

Contenu en transresvératrol e relation
avec I’agedu Champagne

Vintage 1997 bn=2 48+5
Vintage 1995 n=3 15+3
Vintage 1990 n=2 1

Brut sansannée n=2 66+3
Millésme n=3 39+5
Cuvée spécide n=2 21+5

a3D = gtandard deviation of the measurements
bn = number of bottles analyzed

resveratrol was oxidized during aging in contact with
lees. This would be in agreement with the finding
(IBERN-GOMEZ et al., 2000) that Cavas (Spanish
Sparkling wines) undergo colour changes as aresult of
the oxidation of phenolic compounds (particularly the
hydroxycinnamic acids).
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