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The Antioxidant Effect of Wine and Grapes 
 

Papuna Chikovani, 

PHD, doctor of food science, Akaki Tsereteli State University, Kutaisi, Georgia 

Manana Karchava 

SD doctor of technical sciences, professor, Akaki Tsereteli State University, Kutaisi, Georgia 

 

Grapes and wine are rich in natural antioxidants, including polyphenols, flavonoids, anthocyanins, and re-

sveratrol, which help neutralize free radicals and reduce oxidative stress. This paper explores the antioxidant 

mechanisms of grape components and summarizes experimental data on phenolic concentrates derived from 

Georgian grape varieties. Rational technologies for obtaining phenolic concentrates with strong antioxidant acti-

vity from the raw material of colored grape varieties cultivated in the Imereti viticulture-winemaking zone have 

been developed. 

To produce phenolic concentrates, we selected a non-industrial colored grape variety, "Zeibel 5455," and an 

industrial variety, "Otskhanuri Sapere," both cultivated in the Imereti viticulture-winemaking zones. The bi-

ochemical characteristics of the products (total content of phenolic compounds, including flavonoids, flavan-3-ols, 

leucoanthocyanin projects, and anthocyanin mono- and diglycosides) and their antioxidant activity were studied. 

 

Keywords: wine, grapes, antioxidants, polyphenols, resveratrol, anthocyanins, flavonoids 

Our bodies are constantly exposed to internal and external factors that contribute to the development of 

oxidative stress, leading to the accumulation of so-called free radicals. 

Free radicals are unstable molecules with an unpaired electron, making them highly reactive. They 

try to gain a missing electron from other molecules (e.g., DNA, proteins, lipids), thereby damaging 

them [^1]. This process, called oxidation, starts a chain reaction that causes significant cellular damage. 

[^3]. 

Natural, plant-based antioxidants are known to be superior to synthetic chemical preparations with 

similar effects, especially during long-term use. In modern conditions, where enhanced oxidation is an 

almost constant companion of life, the use of natural antioxidants is particularly important due to their 

"soft" effect on the body without side effects. 

The ability of plant-based phenolic compounds (phenolic acids, flavonoids, stilbenes) to inhibit 

oxidative reactions is now universally recognized. They can neutralize free radicals, chelate metals that 

catalyze oxidative processes, activate endogenous antioxidant enzymes, and inhibit peroxidative enzy-

mes. They also possess anti-inflammatory, cardioprotective, and neuroprotective properties. 

Antioxidants are vitally important for our bodies for several reasons: 

 

Cell Protection: They protect cells from oxidative damage, which can be a contributing factor to 

various chronic diseases, including cardiovascular diseases, cancer, neurodegenerative diseases (e.g., 

Alzheimer's, Parkinson's), and the aging process [^2]. 

Inflammation Reduction: They help reduce inflammation, which is crucial for the prevention and 

management of many inflammatory conditions. 

Immune System Support: They support proper immune system function by protecting immune 

cells from damage and strengthening the body's resistance to infections. 

Longevity and Anti-Aging: By neutralizing free radicals, antioxidants help prolong cell life and 

slow down the aging process. 

Cholesterol Management: They prevent the oxidation of "bad" cholesterol (LDL), a primary cause 

of atherosclerosis. 

These processes occur continuously in our bodies, and an imbalance can lead to serious conse-

quences. Free radicals are generated as a result of natural metabolic processes (e.g., respiration, energy 

production) and through exposure to external factors such as: Polluted air (cigarette smoke, exhaust fu-



 

 

mes) Ultraviolet radiation (sun) Ionizing radiation (X-rays, radioactivity) Certain medications Pesticides 

and other chemicals Stress Chronic inflammation 

Oxidative stress occurs when the body's antioxidant system has reduced activity, and free radical 

production in the body exceeds the antioxidant defense's ability to neutralize them. This imbalance 

leads to oxidative damage to cellular components, which at a molecular level results in impaired cell fu-

nction and, ultimately, tissue and organ damage [^4]. 

Considering all this, it becomes clear why an antioxidant-rich diet, including products like grapes 

and wine (in moderation), is so important for maintaining our health. They help the body "fight" oxi-

dative stress and protect it from harmful effects. 

From this perspective, the raw materials of colored grape varieties and the wines produced from 

them are outstanding, serving as natural sources of antioxidants for the body. 

The skin, seeds, and stems (pomace) of grapes are a true treasure trove of biologically active com-

pounds, including potent antioxidants. It is precisely these components that transfer into wine, giving it 

its beneficial properties. 

Grape Skin is one of the most important sources of antioxidants, especially in red and dark-colored 

varieties. The skin concentrates: 

Anthocyanins: These are pigments that give red and blue grapes their color. Anthocyanins are 

powerful antioxidants that protect cells from oxidative damage and have anti-inflammatory effects [^5]. 

Resveratrol: This is a phenolic compound from the stilbenoid group, also abundantly found in the 

skin. Resveratrol is known for its antioxidant, anti-inflammatory, cardioprotective, and potential anti-

cancer properties [^6]. 

Flavonoids: The skin contains various flavonoids such as quercetin and catechins, which also 

possess powerful antioxidant and anti-inflammatory actions. 

Grape Seeds, often considered a processing byproduct, are actually a rich source of tannins and 

proanthocyanidins. 

Proanthocyanidins: These are condensed tannins abundantly present in the seeds. They possess 

extremely strong antioxidant activity, even higher than Vitamin C or E. They effectively neutralize free 

radicals and protect cell membranes [^7]. 

Catechins: Seeds also contain catechins, which belong to the flavonoid group and exhibit signifi-

cant antioxidant properties. 

Although the stems (pomace) are less studied than the skin and seeds, they also contain phenolic 

compounds and tannins with antioxidant potential. In some winemaking practices, especially traditional 

methods, partial use of stems occurs, which adds additional astringency and bioactive compounds to the 

wine. 

During the red wine production process, grape juice remains in prolonged contact with the skins, 

seeds, and sometimes stems (especially in Qvevri wines). During this contact (maceration), water-so-

luble and alcohol-soluble antioxidant compounds transfer into the juice and ultimately into the wine. 

The longer the maceration and the more intensive the extraction, the richer the wine is in these bene-

ficial components. This is why red wine typically has a much higher antioxidant potential than white 

wine, which has minimal contact with the skins and seeds. 

These often-overlooked parts of the grape are, in reality, concentrated sources of health-benefiting 

compounds, further highlighting the uniqueness of grapes and wine. 

The molecule that brought the health benefits of wine to global attention is Resveratrol. This non-

flavonoid polyphenol from the stilbenoid group has been the subject of extensive scientific research in 

recent decades due to its diverse biological activity. 

Resveratrol is naturally produced in some plants, including grape skin (especially in dark-colored 

varieties), blueberries, peanuts, and some other plants. Plants produce it as a defense mechanism against 

stress, such as fungal infections, ultraviolet radiation, or mechanical damage [^8]. Therefore, its concen-



 

 

tration is generally higher in red grapes than in white. 

It's important to note that the resveratrol content in wine is relatively low, and achieving the-

rapeutic doses would require consuming large amounts of wine, which is unhealthy due to the harmful 

effects of alcohol. Therefore, to reap the benefits of resveratrol, it's recommended to take it as a dietary 

supplement or consume a diet rich in it (grapes, blueberries). Nevertheless, resveratrol remains one of 

the most interesting components of wine, holding great potential for health improvement. 

The main determinant of red wine's color is Anthocyanins – water-soluble pigments belonging to 

the flavonoid class, abundantly found in the skin of red and blue grapes. Anthocyanins not only define 

the aesthetic appeal of wine but also exhibit powerful antioxidant properties, contributing to wine's he-

alth-benefiting effects. 

Color Spectrum: Anthocyanins are responsible for the entire spectrum of red, purple, and blue 

colors found in fruits, vegetables, and flowers, including red grapes. The color of wine depends on the 

concentration of anthocyanins, their chemical structure (e.g., groups linked to sugar and other mole-

cules), and the wine's pH (acidity). At a low pH (more acidic environment), they appear redder, while at 

a higher pH (more alkaline environment), they appear bluish-purple [^9]. 

Aging Process: As wine ages, anthocyanins react with tannins and other phenolic compounds, 

forming more stable pigment polymers. This process leads to changes in wine color – the bright ruby 

hues of young wine gradually transition to reddish-brown over time, characteristic of aged wine. 

Anthocyanins are potent antioxidants that have various positive effects on the human body: 

Free Radical Neutralization [^10]. 

Anti-inflammatory Action. 

Cardioprotective properties [^11]. 

Neuroprotective Potential. 

Anticancer Potential. 

Anthocyanins are found in particularly high concentrations in red wines, as their extraction from 

grape skins occurs during the fermentation process. The presence of these pigments further emphasizes 

the superiority of red wine in terms of antioxidant properties, although white wine also has its own anti-

oxidant profile. 

Flavonoids represent a large and diverse group of polyphenols, among which quercetin and catec-

hins deserve special attention due to their high content in wine and powerful antioxidant action. These 

compounds are abundantly found in grape skins, seeds, and consequently, in wine. 

Quercetin: Quercetin is a flavonoid of the flavonol class found in many fruits, vegetables, tea, and 

wine (especially red). 

Catechins: Catechins (specifically, (+)-catechin and (-)-epigallocatechin gallate) are flavonoids of 

the flavan-3-ol class, abundantly found in grape seeds and skins, as well as green tea. 

Both quercetin and catechins significantly contribute to the antioxidant potential of wine, parti-

cularly red wine. They act synergistically with other polyphenols, creating a complex protective me-

chanism for the body. 

When discussing antioxidant properties, it's often stated that red wine significantly surpasses white 

wine. This is indeed true and is primarily due to their production methods and chemical composition. 

Red Wine Production and Polyphenol Content: 

During red wine production, grape juice undergoes prolonged contact with grape skins, seeds, and 

sometimes even stems during fermentation. This process, called maceration, ensures the intensive 

extraction of polyphenols (including anthocyanins, tannins, resveratrol, quercetin, and catechins) from 

the solid parts of the grape into the wine. It is these compounds that give red wine its rich color and 

strong antioxidant potential [^12]. 

Red wine contains significantly higher concentrations of polyphenols (approximately 2000-6000 

mg/L) compared to white wine (around 200-300 mg/L). This accounts for red wine's superior antioxi-



 

 

dant activity. 

In white wine production, the grape juice is separated from the skins and seeds before fermenta-

tion. This means that polyphenol extraction is minimal, as most of them are concentrated in the solid 

parts of the grape. 

White wine generally contains fewer polyphenols, especially anthocyanins, which are responsible 

for the red color. However, white wine still contains certain antioxidants, such as tyrosol, hydroxyty-

rosol, and some phenolic acids, which exhibit antioxidant activity [^13]. 

Rational technologies for obtaining phenolic concentrates with strong antioxidant activity from the 

raw material of colored grape varieties cultivated in the Imereti viticulture-winemaking zone have been 

developed. 

To produce phenolic concentrates, we selected a non-industrial colored grape variety, "Zeibel 

5455," and an industrial variety, "Otskhanuri Sapere," both cultivated in the Imereti viticulture-

winemaking zones. 

Harvesting was carried out during the technical ripeness phase of the grapes, when the raw grape 

material showed high glucoacidometric (sugar-acid) indices and a high phenolic maturity index. This 

guaranteed a high content of phenolic compounds in the research material. (For "Zeibel 5455," har-

vesting was from September 24 to September 27; for "Otskhanuri Sapere," it was from October 13 to 

October 17, during 2015-2017). 

We obtained a complex phenolic concentrate from the used raw material. The optimal extraction 

temperature for both skin and seeds was 54-57 °C. The hydromodule (powder/extractant) for the first 

extraction stage was 1:3, and for the second stage, it was 1:2. The extraction duration for both skin and 

seeds was 180 minutes. The citric acid content in the extractant (for seeds only) was 2%. 

We studied the biochemical characteristics of the obtained products (total phenolic compound 

content, including flavonoids, flavan-3-ols, leucoanthocyanins, and mono- and diglycosides of 

anthocyanidins) and their antioxidant activity. 

Tables 1, 2, 3, and 4 present the phenolic compound content in the liquid concentrates of the grape 

skin and seeds from the studied raw materials. 

Table 1 

 
Table 2 

 



 

 

 

Table 3 

 
Table 4 

 

 
The data presented in Tables 1-4 indicates that both liquid and dry concentrates from both grape 

varieties are rich in phenolic compounds [^14]. 

Table 5 

 
As research has shown, the diglucoside forms of anthocyanins predominate in the skin extracts of “Ze-

ibel 5455” variety.  
Diagram 2 shows the design of "Zebel 5455" and "Otskhanuri Sapere" made on the basis of Table 13 



 

 

and Diagram 1. The presence of mono- and di-glucose forms of phenolic compounds in its liquid lyo-

philic extract Comparative analysis. 

 

 

 

 

 

 Diagram 1 

 
 

As can be seen from Diagram 1, "Zebel 5455" contains phenolic compounds in the diglycosy form. Bi, 

which is the proof and guarantee of his artistic activity. 

 

Conclusion: 

This study highlights the antioxidant potential of grapes and wine, particularly from colored grape 

varieties. Anthocyanins, flavonoids, and resveratrol have significant effects on the human body, 

reducing oxidative stress, prolonging cell life, and helping to prevent chronic diseases. The research 

also revealed the promising use of grape by-products—such as skins and seeds—for the production of 

phenolic concentrates. The findings confirm that Georgian grape varieties, including those from the 

Imereti region, represent a valuable resource for the development of natural antioxidant preparations 

and functional food products, contributing to improved health and advancing modern nutritional 

practices. 
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