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Abstract—Although red wine has long been prized for
its deep flavor and cultural importance, new research
indicates that moderate intake may provide a number
of health advantages. Polyphenols, potent antioxidants
with a reputation for improving general health and
averting illness, are present in it. Among these,
anthocyanins, catechins, and resveratrol all have a
major impact on cardiovascular health, inflammation
reduction, and cognitive function. The ability of
resveratrol, a major polyphenol found in red wine, to
protect heart health by reducing LDL (bad cholesterol),
preventing blood clots, and enhancing blood vessel
function has been the subject of much research.
Additionally, it possesses anti-aging and anti-
inflammatory properties that may help skin by lowering
oxidative stress and encouraging cell repair. Grapes'
deep red and purple hues are caused by natural
pigments called anthocyanins, which offer more than
simply color.

These compounds act as neuroprotectors, protecting
brain cells from oxidative damage and potentially
reducing the risk of neurodegenerative diseases
including Parkinson's and Alzheimer's. Additionally,
they have anti-cancer qualities that may prevent the
formation of cancer cells. Red wine's catechins also help
maintain metabolic and immunological health.
Increased cognitive function, a decreased incidence of
type 2-diabetes, and healthier gut flora has all been
associated with moderate intake. Although there is
increasing evidence that red wine has health benefits,
further research is required to establish safe and ideal
consumption levels. Dietary recommendations that
support longevity and a higher quality of life can be
developed with an understanding of its effects on
human health.

Index Terms—Red wine, antioxidants, health benefits,
health, resveratrol, alcohol.
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I. INTRODUCTION

Winemaking has been practiced worldwide from
between 5400 and 5000 BC. Wine is a well-liked
alcoholic beverage with pleasant sensory attributes
that is frequently made from the American grape
species Vitis labrusca and the European grape species
Vitis  vinifera. Throughout the process of
manufacturing red wine, the grape juice (must) and
other grape components, like the peel, ferment
concurrently. Other processes include filtration,
bottling, and fining. Too far, over 500 components
have been found in wine, including sugars, organic
acids, alcohols, minerals, pigments, polyphenols,
nitrogenous substances, gums, pectins, mucilages,
volatile compounds, salts, vitamins, and sulfur
dioxide. Wine was introduced to the world by the
Romans and to every nation under British dominion.
For a variety of reasons, including its Christian
significance, its use as a celebration beverage, its
capacity to maintain healthy, glowing skin, and more,
red wine is enjoyed worldwide. Water,
carbohydrates, organic acids, minerals, antioxidants,
aromatics, polyphenols, and alcohol are the primary
components of wines. Numerous antioxidants,
particularly resveratrol, anthocyanins, and catechins,
have a major effect on health since they shield the
body from a number of cardiovascular diseases and,
most importantly, preserve healthy skin. The two
main bioactive substances found in wine are
polyphenols and ethanol. Polyphenols are secondary
metabolites found in many fruits, vegetables, and
products made from them. Scientists love them, and
they've been called "nutraceuticals of modern life."
Foods high in polyphenols include citrus, green tea,
whole grains, berries, and red wine. Because
polyphenols provide so many health benefits, a diet
heavy in them is strongly advised. Foods' flavor,
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palatability, and nutritional value are all impacted by

the presence of polyphenols. They affect the quality Polyphenol Content Comparison

and qualities of red wines as well. Polyphenols have 250
an effect on the color and flavor of wine, but they 206
also operate as organic wine preservatives. A glass of B
red wine has roughly 210 mg of total polyphenols, 2 150
while a glass of white wine only contains about 35 (,;;
mg. Antioxidants are essential for heart health. Fruits E 100
(and their derivative products, including jams, juices, & so
wine, etc.) and vegetables are among the many plants é
that contain them. Their inclusion in meals and =
beverages lowers the risk of diabetes, heart disease, o
and certain types of cancer. Red Wine  White Wine  Berries ~ Green Tea
~210 mg ~35mg
Fig.1
Here is a table summarizing the given data:
Category Details
Foods Rich in Green tea, Berries, Citrus red wine, whole grains.
Polyphenols

Benefits of Polyphenols Improve nutritional value, flavor, and palatability of foods

Role in Red Wine Affect characteristics and quality, act as organic
preservatives
Polyphenol Content Red Wine: ~210 mg per glass

White Wine: ~35 mg per glass

Health Benefits Reduce risk of cardiovascular diseases, diabetes, and
certain cancers

Sources of Antioxidants Fruits (and products like jams, juices, wine), vegetables

It has been demonstrated that red wine drinking old red wine's polyphenol composition is composed
lowers blood pressure in hypertensive individuals. of approximately 5-8%  catechins, 5-10%
Resveratrol, anthocyanins, catechins, and tannins procyanidins, 15-20%  anthocyanidins, 3—6%
(proanthocyanidins and ellagitannins) are the most phenolic acids, <1% flavonols, <0.3% resveratrol,
significant polyphenols found in red wine. Red wine and 65-85% polymeric polyphenols. The amount of
and wine grapes are among the foods that contain polyphenols in red wine is influenced both
resveratrol, a substance with biological activity that qualitatively and quantitatively by the grapes' variety
has been connected to cardiovascular illnesses. Its and maturity, the pre-fermentative processes (adding
cardio-protective  actions  include  lowering sulfur dioxide and ascorbic acid before crushing), the
inflammation, controlling blood lipids, and enhancing conditions during fermentation and aging, and
endothelial function and glucose metabolism. additional technological processes (ionic exchange,
Additional wine polyphenols enhance the health filtration, centrifugation, and cold stabilization).

benefits of wine and aid in these processes. A year-
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Polyphenol Composition in Year-Old Red Wine
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Wine with a delayed harvest date has higher levels of blueberries, walnuts, oranges, cinnamon, and
extractable tannins and anthocyanins. The breakdown broccoli—were less likely to suffer from heart
of crushed grape solids facilitates the release of arrhythmia, diabetes, hypertension, and

polyphenols. The crushing stage of winemaking is
where the enzymatic and non-enzymatic processes
start, and they continue during fermentation and
aging. The condensation of anthocyanins,
proanthocyanidins, and catechins transforms wine's
polyphenols into complex molecules as it ages.
Summarizing the many components of wine, their
antioxidant qualities, important polyphenols and their
health advantages for the cardiovascular system, and
the impact on certain organs is the goal of this
analysis.

II. CRUCIAL ANTIOXIDANTS OF RED WINES

Individual polyphenols are antioxidants present in red
and purple berry fruits, such as red wine grapes and
Aronia. Kim et al. have investigated the potential of
polyphenols found in berry fruit to lower the risk of
cardiovascular illnesses. According to the findings,
polyphenols improved heart health by lowering the
risk of heart attacks, arteriosclerosis, cardiovascular
disorders, diabetes, and high blood pressure. Women
who consumed more antioxidants—of which the
sources coffee, tea, red wine,

primary were
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cardiovascular illnesses. The least vulnerable were
those who frequently drank red wine.

Prostate cancer is the fourth most common cancer
worldwide, affecting 1.28 million people each year.
A number of factors, including age, genetics, radical
and ethnic heritage, lifestyle choices, and the
environment, contribute to this illness. Moderate red
wine drinking provides a protective effect against
prostate but
consumption increases the risk of prostate cancer.
This could be as a result of the high concentration of
polyphenols, which have anticancerogenic qualities,
in red wine. Dietary polyphenols have been shown to
have antibacterial properties against pathogenic
bacteria and to boost the quantity of good bacteria.
Red wine consumption in moderation can directly
affect the microbiota, and polyphenols can enhance

cancer, moderate  white  wine

the number of species linked to health. Red wine
anthocyanins, contrast to other flavonoid
components, do not inherently give the mouthfeel
astringency or bitterness. Although anthocyanins are
nearly odorless and flavorless, they can interact with
specific aroma components to change the wine's
flavor. Numerous studies have also looked into the

in
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potential pharmacological effects of anthocyanins
and the compounds they are derived from in red
wines on human health.

The ability to scavenge free radicals and antioxidants,
anticancer and antimutagenic properties,
cardiovascular health, and UV protection are the
main advantages. These positive health consequences
of anthocyanins are still up for discussion, though.
The bulk of relevant research to far has only been
conducted in vitro, and the findings are not
sufficiently trustworthy. The need for better-designed
clinical research to build on current understanding
and clarify their true effects on human health is
actually one of the most pressing challenges of our

time.
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III. RED WINE'S EFFECTS ON THE HUMAN

BODY'S BIOLOGICAL MECHANISMS

Undoubtedly, people have been curious about wine
and alcohol for both personal and recreational
purposes. Since then, the drinking culture has only
gotten stronger, and alcoholic beverages have been
made from fermented foods like fruits and grains.
Since the 20th century, epidemiological evidence of a
negative association between moderate alcohol usage
and ischemic heart disease (IHD) has grown
significantly, leading to large prospective, cross-

IJIRT 186934

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

=
(=}
=]

It is thought that apples, peanuts, soy, wine, and
grapes are the main sources of resveratrol. In China
and Japan, itadori tea is another abundant source of
resveratrol. Knotweed is used to make this traditional
herbal remedy for heart problems and stroke.
Because the concentrations of resveratrol in each of
these food sources vary so much, it is difficult to
estimate the average daily consumption. A study
involving 40,685 participants (aged 35-64 years)
from northern and southern Spain found that the
estimated median and mean dietary intake of total
resveratrol and its glucoside trans-polydatin piceid is
100 and 933 pg/d, respectively. In everyday life,
wines (98.4%) and grape juices (1.6%) are the
primary sources of resveratrol.
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cultural research. Individual reports of this
relationship for red wine have also surfaced.
Although the evidence for these benefits is
conflicting and hotly contested by academics and
medical experts, epidemiological research has

provided strong support for the notion that wine,
particularly red wine, has cardiovascular benefits.

The relationship between red wine consumption and
health is not entirely established. Even though
alcohol usage is discouraged by guidelines for the
prevention of cardiovascular and neoplastic diseases,
certain people may benefit from low-to-moderate

2807



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002

wine consumption in terms of their risk of CVD.
Prospective cohort studies have shown that drinking
alcohol of any kind increases the risk of developing
Actually, the International Agency for
Research on Cancer has categorized alcohol intake as
carcinogenic to humans (Group 1) in a dose-response
manner, and the European Code Against Cancer
recommends reducing or avoiding alcohol

cancer.

consumption.

High alcohol consumption has been associated with
an increased risk of cancers of the mouth, pharynx
and larynx, oesophagus (squamous cell carcinoma),

liver, colorectum, breast (before and after
menopause), and stomach, among many other
diseases, such as cirrhosis, infectious diseases,

cardiovascular disease, diabetes, neuropsychiatric
conditions, and early dementia. It is desirable to

provide a comprehensive account of wine's

architecture, mechanisms of action, potential risks,
and benefits from a cardiovascular perspective, given
the scientific interest in this well-known beverage.
Since most reviews and meta-analyses to date have
focused on the unique characteristics of wine, a much
more thorough assessment of the research on wine
and its comparisons with other alcoholic beverages is
needed.

This review's objectives are to examine wine and its
potential for cardioprotection, highlight the
significance of each component and how they interact
with the cardiovascular system overall, and present
the most recent experimental and epidemiological
data on wine's effects on chronic cardiovascular
diseases. We also go over the latest standards for

consumption, the debate surrounding light-to-
moderate drinking, and several definitions of
drinking.

Health Effects and Scientific Emphasis on Alcohol/Wine Consumption

Cardiovascular Benefit (Low-Moderate Use)

Cancer Risk (All Alcohol Use)

Neuropsychiatric Risk (High Use)

Infectious Disease Risk (High Use)

Guidelines Against Use

Carcinogenic Classification

Scientific Debate

IV. STUDY AREA

With a global perspective, this conceptual and
literature-based study examines how red wine intake
affects a number of human health factors, such as gut
microbiota, cancer prevention, metabolic function,
cardiovascular wellness, and cognitive integrity. The
review focuses on nations where red wine is not only
traditionally produced but also widely consumed and
the subject of scientific research, as it is an essential
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Fig.4

component of cultural and culinary patterns in many
areas.

The primary geographical regions considered for this
study include:

1. France:
French populations have been the focus of
epidemiological studies evaluating the

cardioprotective effects of red wine polyphenols,
particularly resveratrol and flavonoids, and numerous
studies have explored the "French Paradox," which is
the low incidence of coronary heart disease despite a
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diet high in saturated fats, and the role that moderate
red wine drinking may play. France is often regarded
as the center of wine culture and is home to some of
the oldest and most famous wine-producing regions,
such as Bordeaux, Burgundy, and Champagne.

2. Italy:

Another Mediterranean country with a long history of
winemaking is Italy, whose food is rich in vegetables,
moderate red wine, and olive oil. Our knowledge of
how wine interacts with a Mediterranean diet has
been improved thanks to studies from Italian
universities, which has further bolstered evidence of
wine's health benefits. Particularly well-known from
the Piedmont and Tuscany regions are red wine
varieties such as Chianti and Barolo, which are often
the focus of dietary and therapeutic research.

3. Spain:

Spain is a major producer and consumer of red wine
worldwide. The groundbreaking randomized clinical
experiment PREDIMED (Preventioncion with Dieta
Mediterranea) extensively examined the health
benefits of Mediterranean diets supplemented with
wine. In Spain, research has also been done on the
microbial conversion of red wine polyphenols and
their impact on intestine health and metabolism.

4. United States:

The United States has seen a surge in red wine
research, particularly in Sonoma and Napa Valley,
California, which focuses on health trends in North
American populations. American researchers have
been at the forefront of evaluating the impact of red
wine components on oxidative stress, lipid profiles,
aging, and inflammatory markers in human trials and

V. GLOBAL RELEVANCE

Because of their wine traditions and research output,
the aforementioned countries are the primary focus of
this study; however, global aggregated data is also
included. The inclusion of meta-analyses, World
Health Organization (WHO) reports, and European
Food Safety Authority (EFSA) evaluations ensures
that the results are applicable across different ethnic
groups, lifestyles, and health profiles. Furthermore,
research including people in China, India, and Japan
that consume wine or polyphenols derived from wine
in  medicinal contexts contributes to our
understanding of the biological effects of red wine
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animal studies. Because it serves as a bridge between
modern scientific research and Western eating habits,
the United States is a significant region in wine-
health correlation studies.

5. Australia:

In addition to the global wine market, Australia's
wine regions, such as the Hunter Valley and the
Barossa Valley, have impacted scholarly research on
the chemistry of wine and its effects on health. In
population-based studies conducted by Australian
universities and health institutions, moderate red
wine drinking has been associated with improved
cardiovascular and cognitive outcomes in older
persons.

Geographic Focus — Study Area

g W

¢ Ny

N

r

France - Italy Spain
USA - Australia

i Study Area

Fig.5

across a variety of genetic and nutritional
backgrounds.

This analysis applies not only to countries that
produce wine but also to regions where red wine is
increasingly being consumed for purported health
reasons. This is due to the fact that various wine
consumption patterns, regulatory perspectives, and
healthcare outcomes are also represented in the
worldwide study region.

VI. MATERIALS AND METHODS

This research follows a systematic review
methodology to examine the positive effects of red
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wine on human health. The process included the

following steps:

1. Data Sources:

Scientific articles and reviews were collected from

open-access databases such as:

e PubMed Central (PMC)

e ScienceDirect

e MDPI (Multidisciplinary Digital Publishing
Institute)

e  SpringerLink

e ResearchGate

e  Google Scholar

2. Search Terms Used:

To find pertinent research, keywords such as "Red

benefits," "Polyphenols,"

"Resveratrol," "cardiovascular disease," "Gut

wine," "Health

microbiota," and "Antioxidants" were used.

3. Inclusion Criteria:

e Studies published in English between 2010 and
2024.

e Research focused on moderate consumption of
red wine and its health effects.

e Human studies, meta-analyses, and major in-
vitro studies with implications for human health.

4. Exclusion Criteria:

e  Studies on excessive alcohol consumption.

e Research that did not specify red wine or its
polyphenolic content.

o Articles without peer review or scientific
backing.

5. Data Analysis:

Qualitative thematic analysis was used to group

findings under key health categories:

e Cardiovascular Health

e  Metabolic Function

e Cognitive Health and Aging

e  Gut Microbiota Impact

e  Cancer Prevention

1. Cardiovascular Benefits of Red Wine

One of red wine's most well-known health benefits is

its cardioprotective qualities. Red wine's flavonoids,

anthocyanins, and resveratrol have been shown to

improve a variety of cardiovascular markers. Sirtuin

1 (SIRTI), a gene linked to vascular health and

lifespan, is known to be activated by resveratrol. This

duplicates the effects of calorie restriction and

enhances mitochondrial activity in cardiac cells

(Takaoka et al., 2017). Vasodilation, improved
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endothelial ~ function, and  anti-inflammatory
responses are all supported by these mechanisms.
Additionally, red wine can improve lipid profiles by
increasing high-density lipoprotein (HDL) and
decreasing low-density lipoprotein (LDL) levels
when consumed in moderation. It also inhibits
platelet aggregation, reducing the risk of thrombosis
and stroke. The "French Paradox" states that people
who regularly drink wine and consume high levels of
saturated fat have relatively low incidence of heart
disease (de Lorgeril et al., 1992). However, the
advantages are dose-dependent and only occur in
moderate drinkers. Overindulgence negates these
advantages and raises the risk of cardiomyopathy and
hypertension.

Supporting  Research: The American Heart
Association and MDPI articles have consistently
linked moderate use of red wine to an elevated risk of
ischemic heart disease, especially in middle-aged
individuals (Takaoka et al., 2017).

2. Anti-Cancer Properties

The polyphenols in red wine contain pro-apoptotic,
anti-mutagenic, and anti-proliferative properties that
may reduce the risk of many cancers. Apart from
preventing oxidative DNA damage, anthocyanins
also modify cellular communication pathways
involved in cell cycle regulation and death. This
suppresses the initiation and progression of tumors.
Red wine polyphenols block enzymes such
cytochrome P450 that activate pro-carcinogens and
disrupt tumor angiogenesis, claim Gonzalez-Sarrias
etal. (2019).

Hence reducing the occurrence and advancement of
malignancies of the breast, colon, and prostate.
Crucially, these advantages are amplified when red
wine is paired with a Mediterranean diet, indicating
that the effects of other dietary antioxidants might
work in concert. Note of Caution: Although red wine
may offer some protection, ethanol has been
categorized as a Group 1 carcinogen by the
International Agency for Research on Cancer
(IARC). Red wine should therefore be considered a
potentially advantageous dietary matrix rather than a
replacement for cancer prevention measures.

3. Gut Microbiota and Metabolism

Recent studies have demonstrated that red wine has a
positive impact on the variety of intestinal flora. The
polyphenols in red wine are poorly absorbed in the
small intestine and end up in the colon, where they
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are transformed into bioactive metabolites by the gut
flora. The intestinal barrier is strengthened, metabolic
profiles are altered, and inflammatory markers are
impacted by these metabolites, which include short-
chain fatty acids (SCFAs).

Queipo-Ortufio et al. (2012) found that moderate red
wine drinking increased populations of beneficial
bacteria, such as Firmicutes and Bacteroidetes, which
are linked to reduced insulin resistance, a lower body
mass index (BMI), and anti-obesity effects. These
changes in gut microbiota also impact lipid
metabolism and reduce the incidence of type 2
diabetes, metabolic syndrome, and non-alcoholic
fatty liver disease (NAFLD).

According to Queipo-Ortuiio et al. (2012), moderate
consumption of red wine boosted the populations of
beneficial bacteria, including Bacteroidetes and
Firmicutes, which are associated with lower body
mass index (BMI), decreased insulin resistance, and
anti-obesity benefits. These alterations in gut
microbiota also affect lipid metabolism and lower the
risk of metabolic syndrome, non-alcoholic fatty liver
disease (NAFLD), and type 2 diabetes.

Gut Microbiota Change
with Red Wine

100

Relative Abundance

Before After

@ Bacteroidetes

Firmicutes

Fig.6
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4. Cognitive Function and Aging

Age-related increases in oxidative stress and neuro-
inflammation can lead to neurodegenerative diseases
such as Alzheimer's and Parkinson's. Red wine
polyphenols, particularly anthocyanins and flavonols,
have been found to be able to permeate the blood-
brain barrier and act as neuroprotective agents there.
Drinking red wine and other polyphenol-rich
beverages improved executive function, improved
memory recall, and reduced anxiety and cognitive
decline (Wightman et al, 2015). Polyphenols
improve neuronal signaling, increase brain-derived
neurotrophic factor (BDNF), and slow the formation
of beta-amyloid plaques. According to research on
both people and animals, these drugs may delay the
onset of cognitive decline if given consistently and
moderately over a lengthy period of time.

5. Risk Factors and Limitations

e Red wine has many health benefits, but it's
important to understand its drawbacks and
possible hazards Alcohol Dependency: In
susceptible people, even moderate drinking can
result in addiction. ¢ Liver Damage: Long-term
use raises the risk of cirrhosis, fatty liver, and
hepato-cellular cancer.

e  Carcinogenic Risk: According to the IARC,
ethanol is a carcinogen that has been connected
to malignancies of the breast, liver, colon,
esophagus, and mouth. Pregnancy Risk: Because
of the possibility of fetal alcohol spectrum
disorders (FASD), no amount of alcohol is
considered safe to consume during pregnancy.
The European Society of Cardiology and the
World Health Organization (WHO) advise that
women should only drink one 150 ml glass of
alcohol per day. For males, two 150 ml glasses
every day. Red wine should never be marketed
as a preventative medication; it must be stressed.
Instead, it can be a component of a well-rounded
lifestyle that also includes regular exercise, a diet
high in nutrients, and routine health screenings.
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Health Area Benefit (Moderate) Risk (Excessive)
Cardiovascular Reduced risk of CHD Hypertension, arrhythmia
Cancer Anti-mutagenic action Increased cancer risk

Cognitive Health

Neuro-protection

Neuro-degeneration risk

Liver/Gut Function

Improved microbiota

Liver cirrhosis

VII. CONCLUSION

When paired with a balanced diet, moderate red wine
consumption has been shown to enhance gut flora,
reduce inflammation, improve cardiovascular health,
and perhaps prevent a number of cancers and
neurological disorders. The bioactive ingredients,
such as resveratrol, anthocyanins, and catechins, are
primarily responsible for these effects. However,
excessive intake negates these benefits and presents
serious health risks. Therefore, red wine should be
recommended carefully and in the right situation—as
a possible adult nutritional supplement rather than as
a substitute for medical treatment.
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