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Summary

Besides the basic nutritional compounds the human diet con-
tains a series of natural essences, that without having specific
nutritional characteristics show biological activity, and can
therefore be referred as phytochemical compounds. The red
wine is a discrete source of phytochemical compounds positive-
ly interacting with the human organism. Among them, quercetin
together with trans-resveratrol are the most represented. In rar-
ticular wine represents the main source of resveratrol, Le ng
fruits and vegetables the most relevant source of quercet.».

The aim of the study was to determine phytoestrogen=.auer:<tin
and trans-resveratrol in samples of Tuscany red win> In ¢ or
to do this, 13 wine samples from 7 producer~ cithe area of
Morellino di Scansano (Grosseto, Italy) and 13  nvine sc nples ob-
tained from the Chianti area (Siena, Italv) we e anal /sed and
compared.

All the analysed samples were direct'; nicke. .un from the bot-
tle, protected from the sunlight ar'd ir ected<n HPLC system
with diode array scan system, without | .ny ~urification, extrac-
tion or filtration procedure of tne wine ¢ =2.aples.

The data we obtained showa. thai ruercetin is highly present
in all the samples, with <. mean valve almost always above 10
mg/L and with a peak o1 ~bout ' 0 mg/L. Similarly, the results
obtained in the trar’s-resve.atrsl assays showed that the val-
ues found in samp. >s<Jf the Morellino and Chianti wines were,
on the average, slighi'v Figher than those reported in the in-
ternational !crature.

In conclug on, from our analyses we observed that the phytoe-
strogens 1uerce .n and resveratrol) in the studied Tuscany
red vi1. es a. el represented and correlate with grapevine
voety an A the soil.

. EY WOF DS: phytoestrogens, wine, HPLC analysis.

Introduction

Besides the basic nutritional compounds, as macro and micro
nourishments, the human diet contains a series of natural
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essences, that without having specific nutritional characteris-
tics, show biological activity, and can therefore be referred ac
phytochemical compounds (1). In countries where wine is
widely consumed, this beverage is a discrete sourc. of
polyphenolic compounds which belong to the above ~fined
group of substances. Among them, quercetin and its ¢/cosy
lated congeners (for example, rutin and querci.iiiny age‘her
with cis- and trans-resveratrol (non-flavonoid pc yphenc s) and
its glycosides are the most represented in<ed v.:ne. T1e me-
tabolism of this compounds take place ~uring fermentation of
grape, when the sugar moiety can be pe tially ¢ “.otally sepa-
rated and during digestion where both tt 2 gut microflora and
the liver play an active role (2).

The polyphenolic content of wiri» ac »=nus on the grapevine
variety, the type of soil, the cimate <i1e method of wine produc-
tion and conservation (3*.Thei for.. every production, even if
it occurs in the same gecrapi.c area, can have a significant
impact on the qualit”a. 1 quentity of these substances.

The polyphenolic ¢t xmr »:nds in wine have been evaluated to
ascertain thei” effec : on human health. In particular, sub-
stances suci. as‘yuercedn and trans-resveratrol have shown a
potent ard-oxiutive activity, even ten times greater than the
analoguus Activity of tocopherols, and weak estrogenic activity
(4, 5,.An an.nle debate is also currently under way on their ef-
factivei.2ss as anti-mitogens in conditions such as colon and
bihast w.. .ors. These questions are far from being answered,
beca 'se of the lack of clear epidemiological analyses, but re-
cont publications indicate a protective effect of quercetin and
tre.ns-resveratrol against these pathologies (6, 7). Wine repre-
sents the main source of these compounds, expecially referring
to resveratrol, being fruits and vegetables a relevant source of
quercetin.

With these premises we have evaluated the content of
quercetin and trans-resveratrol in red wines obtained from two
important production areas within the Tuscany Region.

Materials and methods

A wide sampling of typical Italian wines, commonly found in the
market, originating from two different geographical areas of
Tuscany: the Grossetano area of the Morellino di Scansano
(tirtheen different wines) and the Siena Chianti area (tirtheen
different wines), were evaluated for their content in quercetin
and trans-resveratrol. The separation and determination of
these flavonoids were obtained according to the method de-
scribed by Frankie et al. (8), appropriately modified in the gra-
dient timing.

Methanol, acetic acid (glacial) 100%, acetonitrile, dichloromethane,
water and all solvents used for HPLC of analytical or HPLC grade
were purchased from Merck (Darmstadt, Germany). Quercetin and
trans-resveratrol used for the stock solutions were obtained from
Extrasynthése (Gigalabo) and from Sigma-Aldrich (Milwaukee, W,
USA), respectively. Standard solutions used to obtain the calibra-
tion curve were prepared dissolving 5 mg of standard in 10 ml of
ethanol. Ultra-pure water from a Milli-Q Millipore system (Bedford,
MA, USA) was used whenever a washing was performed. All the
eluents were sonicated for 5 minutes before the use.
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The analyses were carried out on 20 ni samples from Morellino
and Chianti wines (five samples from each wine were tested),
at room temperature, with a dual pump 515 model (Waters,
MA, USA) liquid chromatographic system, supplied with a
diode array system Model 996 (Waters, MA, USA). A Waters
Millennium 32 software was used. Quercetin was detected at
366 nm while the trans-resveratrol was observed at 306 nm
(Figure 1). We used an HPLC analytical reversed-phase col-
umn Novapak C.g (Waters, MA, USA) 3.9~ 150 mm fitted with
a pre-column Sentry Simmetry C,g (Waters, MA, USA). Elution
was performed at a flow rate of 0.8 ml/min with the following
linear gradient: A = water/acetic acid (9:1 v/v); B =
methanol/acetonitrile/dichlorometane (10:5:1 v/v/v), B in A
(V/v): 5% to 45% in 20 min and from 45% to 5% in 5 min with
equilibration for 10 min before subsequent injection.

Data were statistically analyzed by STATISTICA 6.0 software.

Results and discussion

The epidemiological data available show that a moderate con-
sumption of red wine produces in man very different effects
from those produced by equivalent quantities of alcohol and
partly different effects from those linked with the consumption
of white wine (9). The protective action of cardiovascular disor-
ders is the most relevant observation in conditions of moderate
consumption of red wines (4). These benefits have been relat-
ed to the protective effect against free radicals and linked with
the content of phytoestrogenic molecules, as quercetin and
trans-resveratrol (6, 7). The importance of these molecules and
their identification as “phytoestrogens” is based on the structur-
al and functional similarity with diethylstilbestrol, a bioactive
synthetic estrogen. Resveratrol, usually present in detectable
quantities in red wines, as the trans isomer, exhibits in vitro
both anti-oxidizing activities, by inhibiting LDL oxidation, and
estrogenic agonistic activities (10). It should be noted that th.«
anti-oxidant action versus the intact LDL is performed by the
red wine, while the ingestion of the berry in toto has.« much
less intense effect.

The Chianti area is famous throughout the world for its produc-
tion of fine wines. Many studies have confirmed the high nutri-
tional power of these wines and verified the presence of
quercetin and trans-resveratrol (4, 11). Less renown are, in-
stead, the characteristics of the wines from the Morellino di
Scansano area for which no data are present in the scientific
literature.

The data we have obtained showed that quercetin is highly
present in all the samples, with values almost always above 10
mg/l with a peak of about 20 mg/l in one of the samples (Table
1). The average of quercetin, expressed in mg/l, in the wines
from the Grosseto area (13.36 + 2.51 mg/l) is higher, € /c:
though not significantly, than that obtained for the wine fr
the Siena Chianti area (11.10 + 3.27 mg/l). Evaluation »f h -
mologous wine series, respectively Morellino a~xa 2= ati,
showed a significant difference among the va==:ts Lroduction
companies (p < 0.05).

Compared with the data obtained by other  uthors concern-
ing the wines of various origin and difie. >nt yc==5, where the
average quercetin values range be. 'een v and 10 mg/l (11),
the concentrations we found i:. the Morelino and Chianti
wines were constantly higher, espec all» ror the Morellino di
Scansano bordolese wines. Suzilarly ine results obtained in
the trans-resveratrol ascays . he#'weu that the values found in
samples of the Morellino «nd «hianti wines were, on the av-
erage, slightly highcr wian hose reported in the literature
[average trans-reaveracol value: 1-2 mg/l (5)]. This is partic-
ularly true for<1e Chianti vordolese wines for which the aver-
age value /s 2.5 £ u.71 mg/l, while for the Morellino di
Scansar  wires ti.» value found was 2.50 + 1.22 mg/l. Fur-
therm<re, . ym o:ir analyses resulted that the samples drawn
anf’cralyzeu 74 hours after opening the bottles, showed the
game u.altered values both for quercetin and for trans-
reseratron.

o2 slusion from this analyses we have observed as the two
hytochemicals analyzed here are well represented in Tuscany
reu wines. Future studies will attempt to answer the question
related to the differences observed among the various geo-
graphical and production areas.
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Figure 1 - HPLC elution of quercetin and resveratrol.
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Table | - Quercetin and resveratrol quantities measured in samples Aknowledgements
of Morellino and Chianti wines, immediately after bottle opening.
Each wine sample was tested 5 times, data were expressed as This work was supported by Fondazione Ente Cassa di
mean * standard deviation. Risparmio di Firenze (MLB).
QUERCETIN RESVERATROL
Mean® Std. dev.?) Mean® Std. dev.®) References
MORELLINO WINES 1. Sortino MA Canonico PL. Fitoestrogeni: classificazione, metabolis-
1 9.86 0.05 2.26 0.01 mo e proprieta farmacodinamiche. In Fitoestrogeni e Menopausa,
2 16.02 0.16 1.96 0.02 Atti del Simposio satellite “The role of phytoestrogens in prevent-
3 10.64 0.99 3.82 0.03 ing and treating western diseases”. Madonna di Campiglio 16 ma
4 13.45 0.65 3.69 0.07 z0 1999, pp. 5-15.
5 14.02 0.12 3.14 0.07 2. Williamson G, Day AJ, Plumb GW, Couteau D. Human meta. nlic
6 19.43 0.60 2.58 0.37 pathways of dietary flavonoids and cinnamates. Bio« (&S0
7 14.33 0.64 1.96 0.06 Trans. 2000;28(part 2):16-22.
8 11.74 0.10 255 0.13 3. Castellari M, Matricardi L, Arfelli G, Galassi S, Atiati ~Levnl of
9 11.56 0.46 3.78 0.35 single bioactive phenolics in red wine as a functi n of the oxygen
10 14.18 0.52 2.92 0.10 supplied during storage. Food Chem. 2000;67 ‘61-t 7
11 12.13 0.26 3.54 0.07 4. Pellegrini N, Simonetti P, Gardana C, Brmna C Brignenti F‘:,‘Piet-
12 12.00 0.13 3.54 0.07 ta P Polyphenol lcontent anq total an*’ox Jant ac.h 'ty of Vini No-
13 14.39 0.17 0.19 0.07 velli _(y_oung red wines). J Agric Food \:hgn ] _2000;4_&8:732-7_35. N
MEAN 13.36 251 250 1.22 5. Mattivi F. Il co.ntenytt.) di rgsvgfa'rolo nei \ nifussi e rosati trentini
del commercio. Rivista di Viticdltu.»>.ed" _nologia. Anno XLVI,
1993;1:37-45.
QUERCETIN RESVERATROL 6. El Attar TMA, Virji A. Modulati. 1 efi »ct of resveratrol and quercetin

Mean® Std. dev.®)  Mean® Std. dev.® - X - X
on oral cancer cell grc vt o2 roliferation. Anti-Cancer Drug.

1999;10:187-193,
7. Damianaki E, E «koge orgou /1, Kampa G, Notas A, Hatzoglou S,

CHIANTI WINES

1 13.82 0.24 3.44 0.20 Panagiotou~, Ge > ¢tzI £, Kouroumalis P, Castanas ME. Potent
2 14.61 0.17 4.09 0.08 inhibitory.ctior of re ' wine polyphenols on human breast cancer
3 9.13 1.92 2.12 0.43 cells. 2'CeiTiochers. 2000;78:429-441.
4 10.35 0.28 2.67 0.09 8. Frar. e AA, Cser LI, Wang W, Yang Shi C. HPLC analysis of
5 16.27 0.35 N.P. 0.13 isuflavo. nids and other phenolic agents from foods and from hu-
6 12.70 0.10 2.12 0.07 n.an fluids. PSEBM. 1998;217:263-273.
7 10.01 0.12 2.09 0.08 -.nSeig.eur M, Bonnet J, Dorian B, Benchimold D, Drouillet F, Gou-
8 8.93 0.29 2.34 0.14 verneur F, Larrue J, Crockett R, Boisseau M., Ribereau-Gayon P,
9 11.64 0.22 2.07 0.09 tricaud H. Effect of the consumption of alcool, white wine and red
10 5.78 0.06 3.27 0.10 wine on platelet function and serum lipids. J Appl Card. 1990;5(4):
11 10.33 0.26 3.64 0.0 215-222.
12 14.85 0.44 3.43 n.08 10. Fremont L. Biological effects of resveratrol. Life Sci. 2000;66(8):
13 5.97 0.49 2.50 0..1 663-673.
MEAN 11.10 3.27 2.82 o 11. Goldberg DM, Tsang E, Karumancheri A, Diamandis EP, Goleas
— G, Erik NG. Method to assay the concentration of phenolic con-
@ In mg/l stituents of biological interest in wines. Anal Chem. 1996;68:
®) Computed with the software STATISTICA 6.0. 1688-1694.
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