International Journal of Wine Research Dove

REVIEW

Wine Index of Salubrity and Health (WISH): an
evidence-based instrument to evaluate the impact
of good wine on well-being

Andrea Rossi'
Ferdinando Fusco?

'Sommelier AlS (Associazione Italiana
Sommelier), Florence, Italy; 2Urologic
Clinic, University Federico Il Of Naples,
Naples, Italy

Correspondence: Andrea Rossi
Sommelier AIS (Associazione Italiana
Sommelier), via U. Saba, 5, 50135
Florence, Italy

Tel +39 351 9151347

Email molezzano.| @libero.it

This article was published in the following Dove Press journal:
International Journal of Wine Research

Abstract: Wine, as any other alcoholic drink, should be consumed in moderate dosages.
The scientific literature reports a huge number of articles describing the various health
benefits of moderate wine drinking, but none have so far summarized the different types
of evidence supporting these effects. Furthermore, there is no proof that any specific wine
might be more or less beneficial than any other according to its content of specific nutrients
and components. The aim of this article was to identify the individual components of wine
that are known to have a potential to effect on health, in order to create a wine-specific index
to grossly estimate the impact of moderate wine drinking on well-being. A deep search was
performed on the medical literature to choose those articles that could explain the role of the
main components of wine on health. The proper dosages and the instruments to evaluate the
quality of wines were identified and are described herein. Evidence supporting the role of
alcohol, acidity, sulfur dioxide, malic acid, metals, polyphenols, and other components of
wine on health was identified and summarized, and the various links with health benefits are
described. Then a Wine Index of Salubrity and Health (WISH) was developed which, as a
rapidly available and effective instrument, will help to understand at a glance the potential
beneficial effect of a specific wine.
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Introduction

Wine differs from other alcoholic drinks as it is associated with relaxation, reflec-
tion, conviviality, celebration, and a certain amount of dry humor.! Tt is used
differently in various cultures to celebrate a special occasion, enhance a fine
meal, or be an integral part of the daily diet.

Wine has been used for medical purposes at least since 2200 BCE? and there is
now growing evidence that correct doses of wine can be beneficial to human
health.® People who regularly drink wine with food have been reported to have
better self-reported health,* higher self-esteem, and less psychological distress
than others.® Some medical studies have revealed certain health benefits of drinking
the “right” dose of wine, which in certain cases may be more beneficial than not
drinking wine or other alcoholic beverages. For instance, serum uric acid levels did
not increase with increasing wine intake but grew with beer or liquor higher intake.”
Light-to-moderate wine consumption provides several beneficial effects on the
skeletal system, as reduced risk of fractures and bone mass loss,8 and also better
women’s sexual health.” Furthermore, wine consumers have a 25-35% lower risk
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of cardiovascular disease compared to consumers of beer
and spirits.'® Interestingly, alcohol consumption up to
24 g/day does not increase the mortality risk for
accidents."!

Similar findings had been published when the so called
“Mediterranean diet” was delineated in the small village of
Pioppi in Southern Italy.'> The Mediterranean diet also
involves a “Mediterranean way of drinking”, meaning
regular, moderate consumption of wine, mainly with
food. This drinking attitude is believed to increase long-
evity reducing the risk of cardiovascular disease but not
appreciably influencing the overall risk of cancer."
Drinking wine reduces the risk of cardiovascular disease
and metabolic syndrome, is linked with a remarkable
decrease of abdominal circumference, an increase in

14,15

blood serum high-density lipoprotein (HDL), a reduc-

tion in blood triglycerides, a decrease of blood pressure, a

1917 and a reduction in mortality by

lowering in glycaemia,
25-35%.'%%

Other studies have investigated the so-called “French
paradox”. This finding concerns wine and health and
shows that the French consuming rich, high-fat foods
have a lower incidence of coronary disease when com-
pared to other countries having similar dietary habits, such
as Scotland.?' The authors of this first study concluded
that this apparent paradox was “likely due to inhibition of
platelet aggregation by regular, moderate ethanol con-
sumption in the form of wine”. Further studies have
shown that the polyphenols (PPs) in wine could explain
the beneficial effect of wine on preventing several
diseases.'®?*** The subsequent media exposure of the
French paradox has driven the continuous increase of
research on the influence of wine on health®® and also
the increasing consumption of wine worldwide since the
early 1990s.%

Reduced risk of heart disease or stroke is said to be
linked with drinking a glass of wine occasionally.?®
Moderate wine consumption has a beneficial effect on
atherothrombotic events as coronary heart disease,?
ischemic stroke,?” peripheral arterial disease and conges-
tive heart failure,”® and can reduce the risk of death by
cardiovascular disease, stroke, and cancer.”’

Some components of wine have been shown to push up the
immune system, inhibit cancer, and provide protection against
cardiovascular diseases, diabetes and Alzheimer’s Disease
(AD). These authors conclude that regular wine consumption,
in the correct dose, can increase life duration.?’! This obser-

vation has been confirmed in another 29-yearlong study where

red wine drinkers had a one third lower mortality rate than beer
or vodka drinkers,** while another study concluded that men
who consumed wine had a life expectancy of about 5 years
longer than those who did not consume alcoholic beverages.”'

Furthermore, daily consumption of a glass of wine
can have an antidepressant effect, probably linked with
an hippocampal neuroprotective effect.’® Other studies
have confirmed that moderate wine consumption is
linked with the reduction of dementia, AD and depres-
sion, while intense drinking is associated with an
increased risk of stroke and depression.**** The moder-
ate consumption of wine increases its positive effects
when associated with a healthy diet and lifestyle, such
as the Mediterranean diet, where wine is synergic with
other foods like olive oil, fruits, cereals, vegetables,
milk, and cheese.!”**

There are several explanations for the beneficial effects
of wine as there are thousands of studies exploring the
possible reasons behind them.'

Even if most moderate drinkers are more interested in
wine’s sensory pleasures and relaxing effect rather than its
health benefit,*® this growing evidence qualifies wine to be
included in the official pharmacopeia as confirmation of its
pharmacologic characteristics.’” Good quality, genuine
wines produced with selected healthy grapes belonging
to organic, fertile territories without the addition of syn-
thetic additives and bottled by grape cultivators are con-
sidered the healthiest because wine cannot be classified as
only a pharmaceutical specialty but is, as well, a truly
pleasant libation while having a recognizable organoleptic
appeal.’’

The objective of this paper is to conceptually review
the available literature on the beneficial effects of wine and
to introduce the creation of an index linking the chemical
composition of wine with its impact on health.

Methods

A comprehensive literature search was performed on
Pubmed and Google Scholar in June 2017 to identify any
possible scientific evidence supporting a link between
wine and health improvement. The keyword used for
both searches was “wine health benefits”. Only articles in
English, Spanish or Italian were selected when any quan-
titative relation between wine consumption and any effect
on health was described. Retrieved references were
checked by the authors independently. Any information
on the relation between wine consumption, and one or
more-than-one compound of wine, and heath benefit was
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selected from retrieved articles in a non-systematic man-
ner, after author’s agreement.

Wine is mainly composed of water (80-90%), alcohol
(ethyl 8.0-15.0%, methyl, 2,3-butylene glycol, acetoin 0.3—
0.19%), carbohydrates (glucose 0.05-0.1%, fructose 0.05—
0.1%, pentoses 0.08-0.2%), inositol (0.03—0.05%), fucose
(0.0005%), glycerol (0.3—1.4%), aldehyde (0.001-0.05%), tar-
taric, malic, lactic, succinic, acetic, galacturonic, p-hydroxy-
glutaric, amino, citric, fumaric, oxalic, a-oxoglutaric, aconitic,
malonic, malic, pyrorocemic, pantothenic acids (0.3-1.1),
nitrogenous (0.01-0.09%) and mineral compounds including
potassium, magnesium, aluminum, manganese, chloride,
fluoride, carbon dioxide, phosphate, sulfate, calcium, iodine,
silicic acid, sodium, iron, boron, copper, rubidium, oxygen
(0.15-0.4%) and traces of arabinose, rhamnose and xylose.'®

We selected those articles reporting on a clinical rela-
tion between the specific chemical components of wine
(total alcohol, reducing sugars, net dry extract, total dry
extract, non-reducing extract, relative density [20 °C], total
acidity, net volatile acidity, net hydrogen sulphide, total
hydrogen sulphyde (SO,), pH, malic acid, copper, color
intensity, color tone, total PPs, anthocyanins [Acs]*®) and
health. The relative weight each chemical entity has on
health was calculated based upon a recommended daily
consumption of wine as identified from articles retrieved.
Furthermore, we tried to assess the link between beneficial
effects of wine and its quality level.

Results

Total alcohol

Wine contains 8-15% ethanol by weight. The association
between ethanol intake and chronic disease such as diabetes,
cardiovascular disease, and cancer have not been fully
established.'® Ethanol is absorbed very quickly into the sto-
mach and the intestine and traces can be found in the blood
5 mins after consumption, whilst the entire quantity of alcohol
ingested is completely absorbed within 40 mins. When the
alcohol level of drivers reaches 1.5 mg/L the risk of a fatal
road accident is increased 25-fold. Wine’s effects on psycho-
logical and motor functions include a slowing down of reac-
tion time and coordination, an alteration in the ability to self-
determine speed, distance and position, an alteration of the
ability to follow a precise path or deal with an unexpected
event, an alteration of sight, with a reduction in the field of
vision and a prolongation of adjustment time for eyes blinded
by lights and more aggressive reactions and/or less compliance

than usual.'

To give a better awareness on excessive alcohol con-
sumption, a wide concordance exists to add the total con-
tent of alcohol in all alcoholic beverages labels to the
percentage, that is already mandatory.*® Alcohol is a nutri-
ent giving 7 Kcal/g calories upon intake, being an inter-
mediate between carbohydrates and lipids.

The known potential protective effects of alcohol against
coronary heart disease and stroke include reduced levels of
C-reactive protein, increased levels of HDL and apolipopro-
tein (Apo) A, increased thromboxane-prostacyclin ratio and
release of plasminogen activator, decreased levels of fibrino-
gen and platelet aggregation and additive effects with aspirin,
enhanced insulin sensitivity and decreased blood insulin
levels.*** The influence of alcohol on the benignant effects
of moderate wine drinking is still under debate in the scien-
tific community mainly because high blood concentrations of
ethanol induce oxidation and inflammation that might be
linked with liver damage, mucosal lesions, and other serious
events. Moderate ethanol intake, from any type of beverage,
improves lipoprotein metabolism'® and lowers the risk of
fatal and non-fatal cardiovascular disease, coronary heart

disease, and all-cause mortality****

when compared to non-
consumption, former consumption, occasional consumption
and heavy consumption.*’ These results seem to be indepen-
dent of age, sex, Body Mass Index (BMI), systolic blood
pressure, use of anti-hypertensive drugs or statins, diabetes
mellitus, high density lipoprotein cholesterol, and whether
the patient had received dietary advice.*> Moderate wine
consumption is associated with a better objective and per-
ceived health status, less vascular inflammation, and lower
prevalence of depression but has no clinically relevant effect
on 4 year clinical outcome in patients with chronic heart
failure.*® It reduces the prevalence of metabolic syndrome
in an elderly Mediterranean population at high cardiovascu-
lar risk*’” and halves the risk of metabolic syndrome in
women compared with non-drinkers.*®

The ethanol contained in wine improves the absorption

of flavonoids (FVS),49’50

increases the degree of HDL
cholesterol and reduces aggregation of blood platelets.”’
In another study, ethanol increased lipo-peroxidation and
decreased antioxidants serum parameters; however, some
of these changes appear to be thinner when ethanol was
consumed as beer or wine.>

A systematic review did not find any association between
alcohol consumption and serum concentration of interleukin 6,
C-reactive protein (CRP) and tumor necrosis factor-o.>* Red
wine, exclusive of all other alcoholic beverages, decreased
CRP, vascular cellular adhesion molecule-1, intercellular
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CAM-1 (ICAM-1), macrophage-1 antigen, very late antigen-4
(VLA-4) and monocyte chemoprotein-1, IL-1a, and VLA-4
lymphocyte expression and lymphocyte function-associated
antigen-1, monocyte expression in healthy subjects® and
decreased interleukin-6, E-selectin, and ICAM-1 plasma con-
centrations in high-risk patients.> Furthermore, low to mod-
erate alcohol consumption was associated with reduced
atherosclerotic burden in the proximal aortic arch.>® Alcohol
consumption increases HDL cholesterol in a dose-dependent
manner, even in a hypertensive population,”’ increases ApoA-
I and does not significantly change triglycerides, total choles-
terol, LDL cholesterol or lipoprotein(a).”® It decreases plasma
ApoB whereas red wine (but not gin) was shown to increase
ApoA-I and II in healthy volunteers.>**® Ethanol increases
HDL cholesterol as and ApoA-I and Il in a high cardiovascular
risk population.” Three meta-analyses indicated that moder-
ate alcohol intake can protect against type-2 diabetes as alco-
hol improved insulin sensitivity and decreased serum insulin
concentrations.”*>>% Even if some authors suggest that mod-

erate alcohol consumption could lower blood pressure,®'

more recent evidence has not confirmed these results.**°
Moderate alcohol consumption is repeatedly associated with
blood viscosity, a decreased pro-coagulant state (by lowering
several coagulation factors), and enables a higher fibrinolytic
capacity.”® These results can explain wine’s association with a
reduced relative risk of stroke in people drinking <12 mg of
alcohol daily.®” Finally, moderate alcohol consumption was
associated with a reduced incidence of secondary cardiovas-
cular and all-cause mortality.®®

Alcohol likely to be

underestimated’® in population surveys on wine consump-

ingestion is biased®® or
tion, resulting in a possible underestimation of the benefits
of moderate wine drinking. Even if the dosage of urinary
tartaric acid is suggested to have an objective estimation of
wine consumption,”' to date no studies exist which assess
wine intake with this method.

Moderate consumption of ethanol induces the produc-
tion of hydroxytyrosol,’* a minor metabolite of dopamine
and a potent phenolic antioxidant that might be linked with
neuroprotective,”> DNA-damage protection’® and the
antioxidant”” effects of wine.

The concentration of ethanol in wine seems to slightly
affect its health impact when standard daily doses of wine
is drunk, whereby lower concentrations seem having a
more beneficial effect. The quantity of ethanol providing
a maximal health benefit is very low (10-20 g of actual
ethanol per day).'® We must remember that wine is an
alcoholic drink and therefore the risk of high alcohol

consumption can well supersede wine’s benefits due to
moderate and conscious wine drinking®® particularly in

elders.”®

The right alcohol dosage

A daily dose of alcohol above 1 g/Kg was established as a
health risk by WHO back in 1985. In 1997 the European
Committee of WHO indicated that 4 glasses of wine is a
standard alcohol daily intake. Other guidelines have been
different
populations®®’” as several attempts to create an algorithm

proposed in different countries and for
to determine the right dose have been proposed to
physicians’® but none have been adopted in daily clinical
practice. Several campaigns have been conducted in some
countries to reduce the risk linked with excessive alcohol
consumption, mainly with the aim of alerting people of the
risk of alcohol. Even the low risk drinking guidelines
highlight these risks but do not advise on the safety of a

1.3° As doses and indivi-

low dose consumption of alcoho
dual absorption vary greatly, mainly in elderly and lighter
weight subjects, this dose has to be reduced to 2-3 glasses
a day.”’ One or two glasses of wine per day has been the
suggested amount to obtain wine’s benefits as reported in
recent studies.’ The average consumption of alcohol per
day not to be exceeded was identified as between 20 and
48 g/day for men and from 10 to 32 g/day for women in a
multinational European survey.”” What was established
was that it is important never to drink more than 4 glasses
of wine on a single occasion, and that wine should never
be consumed by pregnant women,”” by people below
18 years of age, when driving, at work or when engaged
in any tasks requiring concentration.*

A wine glass is typically 200 mL, so a “home measure”
of wine in most cases is probably more than enough for
daily consumption.'*** The more beneficial dose is linked
with gender, age and the subject’s physiology or physical
state (eg, pregnancy, menopause, etc.) as with genetic fac-
tors (for instance Italians, Israelis and Russians seem to
than English,
Norwegians, Finnish or Indians), probably because of the

have higher tolerant alcohol levels
different levels and efficiency of the alcohol-dehydrogenase
enzyme.”® Furthermore, drinking wine while eating delays
alcohol absorption, maintaining lower blood concentrations
as observed when compared with alcohol ingestion at fast-
ing whereby absorption begins after 5'and reaches 50%
absorption after 15'. Furthermore, wine consumption with
food is linked with wine’s cardioprotective effect.®

Caffeine slows alcohol absorption, as well as sugar and
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vitamins, while the linoleic acid of olive oil limits the
negative effects of high doses of alcohol. Slow drinking
delays alcohol absorption as well and increases the pleasure
given by tasting a good wine.”®

The health conditions of the drinker can also highly
influence alcohol’s tolerability. Alcohol consumption should
be reduced, and paralleled with increased water intake, in hot
weather. Mixing water and wine is never recommended,
while drinking different wines while ingesting the same
food does not influence alcohol absorption but, if rightly
chosen, enhances food (and wine) intake pleasure.
Consumption of any alcoholic beverage should be reduced
in subjects with cardiac or hepatic diseases or those ingesting
antibiotics, sleep inducers or anticoagulants. Defected wines
can cause headaches and sweating.”® Furthermore, excessive
alcohol drinking is a major public health problem in Europe
being responsible for 3.8% of all deaths and 4.6% of years of
lives lost, affecting families and communities due to violent
behavior, abuse, loss of social opportunities, abandonment,
an inability to build stable relationships and emotional bonds,
disability, and accidents at work and on the road which are
typical of alcohol abusers.®' Another study concluded that
moderate wine drinkers seem to have a reduced risk of
becoming heavy or excessive drinkers and that this may
add to the explanation of the reported beverage-specific
differences in mortality and morbidity.*?

Net volatile acidity, total acidity, pH
Volatile acidity refers to the distillable acids present in
wine, mainly acetic acid but also lactic, formic, butyric,
and propionic acids. Acetic acid is given by the oxidation
of ethanol that is mainly performed by acetic acid bacteria.
Acetic acid is perceived when having a concentration of
>600 mg/L.** If the concentrations are above 1.2-1.3 g/L,
the taste of wine becomes unpleasant. Too high a concen-
tration is sure to leave a not wanted “vinegar” tasting wine
and taints the wine or turns it to vinegar. The levels of
volatile acidity increase with time, being more rapid in
wines having bacterial contamination.®* Thus, the pre-
sence of distillable acids cannot be significantly related
to the health effects of wine but provide good information
on hygiene of the production process.

Sulfur dioxide

SO, can be added during the production process to slow
oxidation and knock out harmful bacteria. Any wine bottle
sold in the US since 1988 and within the EU since 2005
containing more than 10 mg/L of SO, is legally required to

state “contains sulfites” on their label, meaning that wine
contains sodium and potassium sulphides, bisulphides,
metabisulphites and calcium bisulphide.®> The fermenta-
tion process can also naturally produce SO, at a concen-
tration above the 10 mg/L 1imit*® and therefore many “no
added sulfite” wines as natural wines, must display “con-
tains sulfites” on the label as well.

Modern wines have a SO, concentration varying from
20 to 200 mg/L, being well below that observed in dried
fruit, which has been dosed at between 500 to 3,000 mg/L
(eg, dried apricots have a 2,000 mg/kg concentration of
sulfites). While this amount could hypothetically cause an
adverse reaction in an asthmatic, it would be a very rare
occurrence. Reported sulfite intolerance affects less than
1% of the population. Sulfites do not cause a true allergic
reaction, but sulfite—sensitive people may feel some simi-
lar responses. Symptoms may develop quickly and can
include headaches, a flushed face — rash, red and itchy
skin, difficulty in breathing, speaking or swallowing, dis-
tress, anxiety, faintness, weakness, eye, lip, face, or throat
swelling, cramps, diarrhea and vomiting.®’

Sulfites are probably not responsible for aftereffects of
drinking alcohol either as Andrew Waterhouse, professor
of enology at UC Davis, asserts: “There is no medical
research data showing that sulfites cause headaches”.®®

These
demands, have encouraged the production of “ecological

legislative rules, together with customer
wines,” which have recently gained relevant interest.
These are produced by environmentally friendly sustain-
able and integrated production methods. During the pro-
duction of these wines, a series of strict enological
practices are allowed with no additives apart from SO,
possible. The final wine product must have as low an
amount of SO, as possible that must not exceed 70—
100 mg/L, depending on the type of wine.** SO, concen-
tration should be included in the calculation of the wine

health index, being inversely proportional to health effects.

Malic acid

Malic acid is one of the main contributors of acidity in
grapes. Its concentration tends to reduce as grapes ripen,
mostly due to metabolic respiration. Malic acid is the fuel
in respiration for vine and grape. Malic acid is very
important in wine: If there is not enough, the wine tastes
“flat,” and is more susceptible to spoilage; if there is too
much, the wine tastes “green,” or “sour.” So, the control of
the amount of malic acid present in wine is crucial for the
winemaker.” One of malic acids’ defining characteristics
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is the intensity of its taste, that someone describe as harsh.
Because of this, malic acid is replaced with lactic acid
through malo-lactic fermentation by some winemakers.
Lactic acid is much “softer” than malic acid.”

The effects of malic acid present in wine on health is
not described in the literature and therefore its concentra-
tion does not affect the salubrity index.

Copper

The presence in wine of some potential harmful compounds
such as trace metal compounds, sulfites, phytosanitary pro-
ducts, and some toxics of microbial origin, such as ethyl
carbamate, ochratoxin A, and biogenic amines, compro-
mises irreversibly its potential beneficial effect.®” Wines
contains several metals including aluminum, arsenic, cad-
mium, chromium, copper, iron, lead, manganese, nickel,
and zinc. Most of them can have a negative or positive
effect on health, depending on the dosage and source.’!
Application of fungicides, pesticides, and fertilizers con-
taining cadmium, copper, lead, manganese, and zinc com-
pounds increases the amounts of these metals in wine and
strongly affects its healthiness. Arsenic is used as pesticide
giving health concerns for producers and drinkers.®> The
major sources of wine contamination with copper are pes-
ticides as well.”! Namely, copper sulfate is used for killing
downy mildew. Furthermore, copper is often added to wine
as it cuts smelly characteristics associated with organic
sulfur compounds that can form during fermentation and
bottle aging. The concentration of copper in wine may be
lower compared with that in the grape, due to the removal of
copper during fermentation. Reduced copper forms insolu-
ble sulfides, which are eliminated through sedimentation
together with lees and yeasts.”!

Human health can be affected by moderate consumption
of wines containing high levels of metals, too. Specifically,
although metals may be complexed to phenol compounds in
wine, at the low gastric pH, free ions of metals can be
adsorbed and may cause toxic effects. Their toxicity has
been related mainly to interference with other, mostly
essential metals and to oxidative stress generation.”>*
Some metals such as copper, iron and zinc have nutritional
benefits and are needed for a wide range of physiological
processes. Despite this, their excessive intake may cause
both acute and chronic toxicity. For example, intake of
elevated copper in wine can induce nausea, diarrhea, vomit-
ing, and muscle and abdominal pain. Prolonged assumption
of elevated copper can harm kidneys and the liver.”’

The maximum acceptable concentration of copper can
vary between 1 and 10 mg/L.°' Thus, copper concentra-
tion, even below this lower limit, has been considered as
having some impact in WISH calculation, while any con-
centration linked with pesticide use let the WISH index
drop to 0.

Total polyphenols, anthocyanins,

flavonoids

Wine can be considered an hydro-alcoholic extract rich of
PPs. Different from beer and spirits, wine contains several
antioxidant polyphenols extracted from the grapes during
wine-making which are mainly Fvs and stilbenes belong-
ing to grape tannins and pigments.”® A glass of red wine
contains 100-200 mg of PPs compared with the 25-50 mg
of a white one. Red wine has to be considered a concen-
trated source of dietary phenolic acids and PPs.”’

Fvs, including catechins, epi-catechins and pro-ciani-
dyns, anthocyanins (Acs) and flavonols (Fos) as quercetin,
and non-flavonoids including benzoic acids, hidroxicin-
namics and stilbenes as resveratrol (RST) are the PPs
available in wines. Flavan-3-ols, Fos, Acs, and non-flavo-
noid stilbenes present in red wine are indeed absorbed.”’
Average concentration of PPs in red and white wines are
summarized in Table 1.

Wine Fvs have antioxidant,”® atheroprotective’ and

anti-inflammatory>*'%°

properties both scavenging free
radicals and interacting with genes involved in inflamma-
tory processes.”” Fvs are present in all wines, but red
wines have more than roses or whites. Furthermore, Fvs
content may vary between grape varieties and geographi-
cal regions. Given the varying PPs content of different
wines, we can expect red wines being more beneficial in
reducing the risk of stroke. There are even tips that some
of the useful effects of wine, including decreased vascular

endothelin-1 synthesis'®!

and higher endothelial nitric
oxide synthase,'”” are specific to red wine. Red wine
may have specific anti-proliferative and anti-inflammatory
effects which are advantageous in preventing atherosclero-
sis; geographical origin and grape variety may play impor-
tant roles.*” A study from the University of California
measured the antioxidants levels of several red wines.
Generally speaking, the results of the study highlight that
the sweeter the wine, the fewer the Fvs. Petit Syrah,
Cabernet Sauvignon, and Pinot Noir seem to have the
higher antioxidant effect. Merlots and Red Zinfandels
still have some benefits, resulting less potent than the
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Table | Phenolic acid and polyphenol components of red and white wines concentration (mg/L)?

Component Red wine White wine
Nonflavonoids 240-500 160260
Hydroxybenzoic acids 0-260 0-100
P-Hydroxybenzoic acid 20 -

Gallic acid 116 (26-320) 1.4

Total gallates 40 (30-59) 7 (6.8,7.0)
Salicylic acid - -

Syningic acid 5 (4.2-5.9) -
Protocatechuric acid 88 -
Hydroxycinnamic acids 162 (62-334) 130-154
CIS/Trans-coutaric 20 (16-24) 1.8
CIS/Trans-caftaric 25 (11-47) 5@3,7)
Caffeic acid® 8.5 (3-18) 2.8

Coumaric acid® 12.6 (7.5-22) 1.5 (1-2)
Ferulic acid® 19 -

Stilbenes 12.3 (4-19) 1.8 (0.04-3.5)
Trans-resveratrol 1.0 (0.1-2.3) 0.22 (0.003-2.0)
Flavonoids 750-1060 25-30
Flavonols 98 (10-203) Trace
Quercetin 18.8 (5-53) 0

Myricetin 16.2 (245) 0
Kamempferol 18 0

Rutin 6.8 (0.5-10.8) 0
Flavanoids 168 (48—440) 15-30
Catechin 89 (27-191) 17.3 (3-35)
Epicatechin 57.3 (21.4-128) 13.6 (2, 189, 21)
Procyanidins 171 (29-333) 7.1 (5-10)
Anthocyanins 281 (20-500) 0

Delphinidin 3-monoglucoside®® 22 0

Cyanidin 3-monoglucoside®® 20 (2.8, 38) 0

Petunidin 3-monoglucoside®? 18 0

Peonidin 3-monoglucoside®® 32 0

Malvidin 3-monoglucoside®® 93 (24-170) |

Total phenolic acids and polyphenols 1200 (900-2500) 200 (190-290)

Notes: *Tabular values are reported as milligrams per liter. The range of contributing values is shown in parentheses, whereas range values separated by a comma are the
individual literature values contributing to an average. Values without a range are the sole value found. In some instances, only ranges were reported and are shown without
a mean value. Dashes indicate no value found in literature. ®Also present as tartrate esters. “Also present as a diester with acetate. “Also present as a diester with p-
coumarate. Republished with permission of Annual Reviews, Inc, from German |B, Walzem RL. The health benefits of wine. Annual Reviews. 2000;20:561-593. Copyright

2000; permission conveyed through Copyright Clearance Center, Inc.

other three,'® but only a limited number of grapes widely
cultivated in California were considered in this study.

The grapes are pressed, and the juice sits for a while with
the grape skins and stems still present when producing red
wines. Because of this, the grape juice has a possibility to
extract more of the Fvs and RST from the grape skins.
Therefore, red wines have a higher concentration of anti-
oxidants than whites. The antioxidant activity in 1 glass of
red wine is equivalent to that found in 12 glasses of white
wine, 500 mL of beer, 2 cups of tea, 7 glasses of orange juice,
20 glasses of apple juice, 3.5 glasses of black currant juice, 5
apples, 5 (100 g) portions of onion, or 5.5 portions of

eggplant.'® Available studies show that red wine leads to
healthier effects than white wine, and PPs are accountable
for red wine properties.*’” In controlled clinical trials, wine
exhibited significantly higher anti-inflammatory and antiox-
idant effects than gin (ethanol without PPs).'® The antiox-
idant activity of red wine was found to correlate strongly with
the total PPs content.'® Dealcoholized red wine decreased
blood pressure more than gin but not more that red wine.**
The white sparkling wine (cava) have superior anti—inflam-
matory effects to the one of gin.'’ Similarly, a randomized
study showed that daily moderate consumption of
Champagne wine may be linked with improved vascular
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performance.'”” In another controlled study, red wine
decreased plasma factor VIIc and fibrinogen, and in
increased PAI-1 and t-PA.'% These properties of red wine,
together with the Mediterranean diet, have beneficial effects
on hemostatic CV risk factors.'”® A systematic review high-
lighted that wine seems to provide higher cardiovascular
protection than spirits because of their PPs content.'®
Another study showed that lipoprotein(a) decreased after
10 days of red- but not white-wine intervention.''’
Moderate red wine consumption is more protective on oxi-
dative stress, inflammation, HDL cholesterol, Apo-Al, insu-
lin sensitivity, cardiovascular and all-cause mortality than
beer and liquors.>

Procyanidins have been identified as the main vasoactive
PPs in red wine.!'! Furthermore, the antithrombotic effect of
wine has been demonstrated in vivo''*!'"® and the higher intake
of antioxidant-rich foods in general, and of PPs is linked with
better cognitive performances in elderly subjects at high cardi-
ovascular risk."'"* Wine PPs decrease insulin resistance,>
decrease oxidative stress''” and increase antioxidant capacity-
16,117 that have been linked with decreased risk of diabetes,
better glycemic control and reduced diabetes complications.'
These properties explain the protective effects of PPs on the
colon and cardiovascular system,”” as well as in the prevention
of neurodegenerative diseases such as cerebral ischemia, AD,
Huntington’s disease, Parkinson’s disease, and may be poten-
tial therapeutic agents for inflammation, pain, tissue injury,
diabetes, some types of cancer''® and oral hygiene.'"” Effects
of PPs, which may protect against stroke and coronary heart
disease, include reduced LDL peroxidation, preserved HDL-
associated paraoxonase, reduced macrophage atherogenicity,
inhibition of formation of macrophage foam cells,'*° reduced
vasculature endothelin-1 synthesis,'"" the stimulation of sirtuin
activity and increased levels of endothelial nitric oxide
synthase.'""'*?  Proanthocyanidins, deriving from grape
seeds, have significant protective properties against heart and
vascular diseases."

The actual beneficial effect of red wine has been popu-
larly suggested to involve RST, but the statement that this
polyphenol is the only one involved is not supported by
scientific evidence."! RST has anti-oxidizing, anti-aggregant
and anti-inflammatory properties, blocks the proliferation of
tumoral cells, triggers a process of self-destruction of tumoral
and pre-tumoral cells'® and also has anti-viral properties
inhibiting the rhinovirus, respiratory syncytial virus and flu-
virus replication and reduces the synthesis of pro-inflamma-
tory molecules like interleukin-6 and 8'%**'** It also has anti-

HIV activity,'?* inhibits Epstein-Barr virus replication and its
oncogenic pathway and lowers herpes simplex replication
and other animal viruses.'*° Clinical studies have shown that
RST per-se does not substantially influence longevity,
inflammation, cancer or cardiovascular disease in older
adults.'?’

Another study investigating the relationship between
the concentration of RST metabolites and mortality con-
cluded that RST does not explain the “French Paradox™."*®
This is sustained by the fact that RST content in the red
wine is almost negligible. In addition, RST metabolism is
very fast, and a few hours are enough to detect RST
metabolites in urine.

The specific antioxidant properties of wine PPs may be
particularly relevant in preventing dementia,'* and protect-
ing from AD."*® Moderate wine intake reduces the risk of
dementia and stroke through 15 years while beer consump-
tion has a negative effect.'*""'*? Furthermore, Klatsky et al
showed that overall mortality was higher in those who
imbibe beer or spirits than in wine drinkers.*’ These findings
suggest that there is something different explaining alcohol
and wine effects; wine contains alcohol but has also some-
thing else inside that provides an additional benefit.
Protection against AD might be due to PPs’ anti-oxidative
effect'
absorbed by the intestine and transferred to the brain,'* and to

the stimulation of sirtuins activity by RST, linked with the
1133

on Acs present in the grape skin and immediately

regulation of the lifespan by extending cell surviva

Red wine is a natural source of hydroxytyrosol and its
hydroxytyrosol
generation.'** Similarly, as moderate wine drinking does not

assumption can promote endogenous
elevate serum uric acid levels while liquor and, mainly, beer
have a direct correlation with uricemia,” PPs could have a role
on this effect, too. The health effects related to grape and wine
consumption may be linked with poorly understood phenolic
acid metabolites.'> There is evidence that certain PPs, such as
Acs, RST, catechins and Fos in wine provide several health
benefits. Moreover, their metabolites, rather than PPs them-
selves, might be the real key players in cancer and cardiovas-
cular protection. The health benefits associated with the
Mediterranean diet, which combines a diet rich in fruits,
vegetables and whole grains, with moderate wine consump-
tion, suggests that PPs have synergistic effects with com-
pounds available in other groups of foods.'** The precise
nature and extent of the role played by PPs in human health
is yet to be elucidated*” but the results of clinical trials clearly
show PPs are behind beneficial effects of wine on health.
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Other substances

Extensive searches on medical databases do not report any
evidence supporting that reducing sugars, net dry extract,
total dry extract, non-reducing extract, relative density,
color intensity and tone can influence wine healthiness in
any manner.

Quality of wine in general

Wine quality is mainly determined by the grape and the
winemaker. A study performed in Hungary highlighted that
the toxic effects of alcohol can be reduced with an increased
intake of quality wine and with decreased consumption
linked with higher cost. Grapes characteristics are governed
principally by the combination between climate and soil,
affecting grape chemistry and subsequent wine quality.'*®
Even though some chemical tests can provide an indication

139-142
39 several attempts to

on the quality of wine’s aromas,
model quality evaluation have been proposed.'**'** To date,
wine quality is mainly assessed by physicochemical and
sensory (eg human expert evaluation) tests,'**!4¢~15!

Sensory preference is also very important to evaluate
wine quality. Putting together this data in a model predicting
perceived quality from chemical wine composition, higher
alcohol concentration tends to result in a better wine (this
seems true between 9-13%). In addition, wine’s volatile
acidity has a negative influence since acetic acid is the key
ingredient in vinegar. Furthermore, residual sugar concentra-
tions are important in sweet wine where the equilibrium
between the sweet taste and freshness is more appreciated.
The most fascinating result is the elevated importance of
sulphates, ranked second.'*'*? Higher retro-nasal aroma
release has been observed in wines having higher concentra-
tions of PPs.'>® These parameters are evaluated by several
producers and governmental control bodies, thus routinely
performed in good quality wines.

Several attempts to evaluate objectively the sensory qual-
ity of wines have been performed by different groups of wine
testers and experts. Some wine tester organizations have
developed various instruments to calculate a “quality score”
to evaluate and, possibly, compare different wines.'>*!>* The
same wine tastes differently when produced in different years
as it belongs to the same grape(s) exposed to different envir-
onmental conditions through the production year. Comparing
a sparkling wine with an old red one clearly makes no sense.
Thus, each wine tastes better than another when considering
the same genre (meaning one sparkling wine tastes better
than another) but individual preference always predominates.

To appreciate the quality of a wine while testing it, some
aspects should be considered: aspect, flavor, taste, general
balance, elegance, age, and how to drink it with the right
food. The basic tastes of wine on the palate are complemen-
ted by its aromatic characteristics, sensed by the olfactory
system by way of the retro-nasal passage at the back of the
mouth. When the taster inhales through the mouth and
exhales through the nose, these aromas are conveyed to the
olfactory bulb. This effect is affected by several factors. One
is the light evaporation that happens when the wine is
warmed by the mouth. Furthermore, wine is compressed
and agitated by the chewing motion used by tasters, liberat-
ing smelling particles. Finally, saliva chemically modifies
some substances in wine letting them odorous. Several asso-
ciations perform professional courses to teach wine apprecia-
tion and evaluation.'>*'>® This is a very complex task that
needs years of genuine application allowing only the most
talented people to really distinguish a wine simply by tasting
it. World wine tasting championships take place each year,
where these capacities are highlighted and compared.
Generally speaking, good quality wines are more associated
with health. They are obtained by selected grapes from
selected vineyards, through production systems that,
although expensive and associated with a lower amount of
high quality product, consent to reduce chemical manipula-
tion of wine. In most countries worldwide, quality wines
have to undergo strict controls by competent authorities
before commercialization.

Furthermore, refined, ie good tasting wines are mostly
enjoyed for their sensorial experience, rather than an alcohol-
related neurotropic effect. Therefore, the consumer of quality
wines usually drinks slowly and moderately during meals and
is well distant from those behaviors typical of alcohol addic-
tion. The production of quality wine creates employment
opportunities, improves the use of land and increases the
incomes of producers and, indirectly, of local communities.
The supply of quality wine can also contribute to a healthy
lifestyle, promote social relations and reduce criminality
related to alcohol’s influence and adulteration. In general,
the production and supply of good wine can have an overall
beneficial impact on health'*® and influences wine’s salubrity.

Discussion

There exists a wide consensus that a moderate daily con-
sumption of wine, especially while eating, has a good
impact on health. The positive advantage of drinking

159

wine has a “J” curve, > as not drinking appears more

risky than 1 (for women) or 2 (for men) glasses of wine
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per day, as well as higher daily consumption. Furthermore
wine, as with any alcoholic beverage, can have a toxic
effect when acute or chronic intake of high dosages is
consumed. Alcohol could cause dependence and uncon-
trolled intake is a social problem in some countries.'®

Among dietary components, wine is unmatched for
the strong emotional elements that surround its con-
sumption. In comparison with other alcoholic beverages,
wine consumption is associated with healthier behavior,
less risk factors for major illnesses and higher socio-
economic status. As epidemiological studies cannot ana-
lyze all possible confounding factors, the healthier status
of consumers might influence the observed unique
effects of wine.'®! Even if red wine contains more PPs
than white wine, there is no consensus on whether the
type of wine drunk influences the benefits to longevity;
some epidemiological studies highlighted an association
with red wine, while others did not find any differences
between red and white wine. Wine is a “living” product,
whose chemical properties may vary through time
according to place of production, grape varieties used,
climatic factors, production technique and the produ-
cer’s ability and storage. All these factors affect not
only the organoleptic properties of a given wine, its
tasting notes and its commercial success, but also its
potential impact on health.

W Very bad

W Bad

Conclusion

We have herein developed an algorithm taking into considera-
tion all the evidence available to date on the substances con-
tained in wine that might influence health (Figure 1). The Wine
Index of Salubrity and Health (WISH) index has been deter-
mined based upon the correct dose to be introduced for each
meal.

The debate as to whether the positive effect of red
wine on longevity and health is only due to its content in
ethanol or whether it has additional benefits linked with
its nonalcoholic content remains open and therefore the
algorithm might need to be modified according with the
outcomes of new studies. Any future clinical trial that can
provide clear evidence on the subject is anxiously
awaited. To date we can affirm that moderate wine drin-
kers should not be discouraged and physicians can pro-
pagate the statement that moderate wine consumption
may have beneficial effects.'?

Consumers welcome more health-related information on
alcoholic beverage packages.® Campaigns on conscious
drinking are already ongoing in several of the most advanced
countries. Our hope is that, by introducing an index of
salubrity on bottle labels and wine brochures, this scientific
evidence can support physicians, authorities and people to
make the right decisions for decreasing mortality and
improving quality of life.

Acceptable B Good

Biologic/organic

Alcohol Polyphenols  Low SO2

Figure | Factors influencing the Wine Index of Salubrity and Health (WISH).

Low copper

Anthocyanins Low volatile Organolectic
acidity rate
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