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 Annotation: The following data are the results of a comparative study of the content of 

the functional directivity substances affecting the chemical composition and antioxidant 
activity of the grape varieties: Adele, Pamyati Khirurga, Kuban, Russian Concord, 

Millennium of Moldova, Charlie. The study involved the analysis of the content of the 

total amount of phenolic compounds, the content of the total amount of tannins, 
flavonoids, the total amount of anthocyanins, the antioxidant capacity using ABTS 

reagent, measuring the level of free DPPH radical scavenging. This study was 

financially supported by the Ministry of Education and Science of the Russian 
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INTRODUCTION 

 

 Grapes are among the oldest plants cultivated by the humanity, and rank first among all fruit crops. Grape 

varieties that are now grown in the vineyards around the world – are the result of wine-growing that began 60 

million years ago. Numerous ice ages and climate changes led to the disappearance of some varieties and the 

appearance of some new ones.  The grapevine is a wood creeping plant - a liana. In the wild, it rises to a height 

of 20 meters or more, as it tends to be higher than the trees that shade it. This suggests that the grapevine is a 

photophilous plant. In the shade, it grows poorly and gives low yields: the vines gradually get thinner, ripen 

poorly, are more damaged by frost and eventually die [1]. 

 Grapes are rich in amino acids, flavonoids, they contain ascorbic acid, provitamin A (carotene), a large 

amount of minerals and vitamins. It has been found out that a glass of grape juice contains a daily rate of B 

vitamins. Red grapes are especially widely used as a therapeutic agent, due to their useful characteristics 

determined by the content of a large number of antioxidants and flavonoids. Drinking red grape juice and red 

grape wine normalizes intestines and liver, increases the level of hemoglobin in the blood, increases the overall 

tone of the body, and strengthens the immune system. Red grapes are useful for anemia, help at the early stages 

of tuberculosis. Grapes are a great general health-improving and tonic remedy [2]. 

 Wine-growing is a large sector of agriculture and is aimed at cultivating high yields of table and wine 

grapes [3]. It is the Samara region that has unique climatic characteristics. Samara conditions require grape 

varieties that are highly adapted to the local conditions. Every year grapes and vines belonging to the very early 

and early ripening varieties are harvested here [4].Over the recent years, the geographical conditions in the 

Samara Region have determined relatively successful wine-growing, due to the fact that selectionists have bred 

hybrids with increased frost resistance and rather resistant to fungous diseases. The plant is attractive for its 

simplicity and plasticity of the bush formation, it can be used both for landscaping, and for the most efficient use 

of homestead land or holiday cottage land with an aim to produce a crop [5]. 

 The aim of our research was to study the chemical composition and antioxidant power of six table grape 

varieties grown in the Samara Region: Adele, Pamyati Khirurga (In Memory of the Surgeon), Kuban, Russian 

Concord, Millennium of Moldova, Charlie [6]. 
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 Adele is a table grape variety, of middle early ripening. The leaves are big, rounded, slightly curved. The 

upper surface of the leaf is large-vesicular, dark green. The petiolar cut is closed, with a diamond-shaped 

opening. Leaf pubescence is slight, setaceous. The blossoms are monoecious. The bunches are large, cylindrical, 

sometimes with alae. The grapes are round, small, black. 

 Charlie is a table grape hybrid variety, of very early ripening. It ripens in the first half of August. The 

blossoms are monoecious. The bush is of medium height. The bunches are large, weighing 600-800grams. The 

grapes are large, weighing 6-7 grams, oval, black. The pulp is dense. The taste is pleasant and harmonious. The 

sprouts ripen early throughout. The cutting rootage is good. Resistance to fungous diseases and frost is being 

studied [7]. 

 Pamyati Khirurga is a table grape variety, of early ripening. It ripens in the middle of August. The bushes 

are of great growth strength. The ripening of sprouts is 70-89 %. The grapes are yellow-pink, with the average 

weight of 7.4 grams, oval; the average weight of the bunch is 400 grams. The resistance of the variety to 

mildew, oidium and frost is still being studied. 

 Kuban is a table grape variety, of early ripening (the ripening period is 120-125 days). 55-60% of sprouts 

are fruit-bearing. Kuban grape variety is distinguished by very large (700-900 g) bunches, of cylinder-conical 

shape and medium density. Individual bunches can reach 1.5 kg. The grapes are very large, black, oval-ovate, 

with a harmonious taste, with sappy-juicy pulp and thin eatable skin. Kuban grape variety is characterized by 

high yields, storageability, lovely commercial qualities that are preserved even when stored in the bushes, high 

portability. The grapes are virtually not damaged by wasps and are worthy of high degustation evaluation. 

Uncovered bushes can withstand low temperatures to minus 22 °C, but it is still recommended to cultivate this 

variety as a covered culture. The variety is resistant to mildew and botrytis cinerea. 

 Russian Concord is a universal grape variety with increased resistance to disease and frost. Russian 

Concord leaves are large, rounded, with three blades, rarely almost unbroken, slightly wavy, green. The petiolar 

cut is open, lyrate, with a sharp bottom. The blossom of this grape variety is functionally female. The bunches 

are medium-sized, cylindrical, branched, of medium density. The grapes are large, round, dark red, with a purple 

tint. The skin is medium thick. The pulp is sappy-juicy, mucilaginous. The resistance to mildew is average. The 

frost resistance is high. This is a transportable variety [8]. 

 The pulp [9], the skin and the grape seeds [10] were taken as objects for the analysis. For the analysis of the 

chemical composition and antioxidant activity determination, the following methods of analysis were used: 

measurement of total phenolics content [11], the total flavonoid content, the total content of tannins, the total 

content of anthocyanins [12], measuring of the level of free DPPH radical scavenging (2,2' - diphenyl 

picrylhydrazyl 1), the ability to scavenge ABTS radicals (2,2 '- azino -bis (3- ethylbenzthiazoline -6- sulfonic 

acid)), the total antioxidant power by the FRAP method (ferric reducing antioxidant power with the reagent 

2,4,6- tripyridyl -s- triazine), antioxidant activity in a linoleic acid syste. 

 

MATRERIALS AND METODS 

2.1. Chemicals and reagents: 

 Folin-Ciocalteu reagent in sodium carbonate, gallic acid, catechin, ABTS (2,2 '-azino-bis (3-

ethylbenzthiazoline-6-sulfonic acid) were purchased from Fluka (Germany). DPPH (2,2-diphenyl- 1-

picrylhydrazyl), Tween 40, hydrogen peroxide, sodium nitrite, aluminum chloride, thiobarbituric acid, 

trichloroacetic acid were purchased from Sigma-Aldrich Chem. mp. (USA). 

 

2.2. Fruit collection: 

 The grapes collected on the territory of Samara region in kinelskiy and bolsheglushitsky areas in the period 

of early maturing in 2013. 

 

2.3. Determination of total phenols: 

 Total phenolic content of methanolic fruit extracts was assessed using a modified version of the Folin–

Ciocalteu assay [13]. Gallic acid was used as a standard and the aqueous gallic acid solution (200 mg l 1) was 

di-luted with distilled water to give appropriate concentrations for a standard curve. For the analysis, 100 ll of 

methanolic fruit extract or gallic acid standard, 100 ll of methanol, 100 ll of Folin–Ciocal-teu reagent and 700 ll 

of Na2CO3 were added into 1.5 ml micro-centrifuge tube. The samples were vortexed immediately and the 

tubes were incubated in the dark for 20 min at room temperature. After incubation all samples were centrifuged 

at 13,000 rpm for 3 min. The absorbance of the supernatant was then measured at 735 nm in 1 ml plastic 

cuvettes using evolution 200 Series spectrophotometer. The results were expressed in mg gallic acid 

equivalent/100 g dry weight. 

 

2.4. Determination of total flavonoids: 

 The flavonoid content of the methanolic extracts were measured using a assay [14]. A known volume (0.5 

ml) of the extract or standard solution of quercetin was added to a 10 ml vol-umetric flask. Distilled water was 
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added to make a volume of 5 ml. At zero time, 0.3 ml of 5% w/v NaNO2 was added to the flask. After 5 min, 

0.6 ml of 10% w/v AlCl3 was added and after 6 min, 2 ml of 1 M NaOH was added to the mixture followed by 

the addition of 2.1 ml distilled water. Absorbance was read at 350 nm against the blank (water) and flavonoid 

content was expressed as mg querce-tin equivalents in 100 g of fresh material. 

 

2.5 Determination of the anthocyanin profile: 

 The concept of determining the amount of anthocyanin present in a material by measuring the change in 

absorbance at 2 different pH values (3.4 and 2.0) [15]. Researchers have proposed using the pH values of 1.0 

and 4.5 (2–5). Monomeric anthocyanins undergo a reversible structural transformation as a function of pH 

(colored oxonium form at pH 1.0 and colorless hemiketal form at pH 4.5. Thus, the difference in absorbance at 

the vis-max (520 nm) of the pigment is proportional to the concentration of pigment. Degraded anthocyanins in 

the polymeric form are resistant to color change with change in pH. Therefore, polymerized anthocyanin 

pigments are not measured by this method because they absorb both at pH 4.5 and 1.0  [16]. 

 

2.6 Determination of condensed tannins: 

 In presence of concentrated H2 SO4 , condensed tanins were transformed by the reaction with vanillin to 

anthocyanidols [16]. 50 l of the methanolic seed extract appropriately dilute was mixed with 3 ml of 4% 

methanol vanillin solution and 1.5 ml of H2 SO4 . After 15 min, the absorbance was measured at 500 nm. Con-

densed tannin contents of seeds (three replicates per treatment) were expressed as mg catechin equivalents (CE) 

per gram of dry weight through the calibration curve with catechin. The calibration curve range was 50–600 mg 

ml−1. 

 

2.7. DPPH radical scavenging activity: 

 The scavenging activity of samples was measured in accordance with the method  [17]. The method was 

based on the reduction of methanolic DPPH in the presence of a hydrogen-donating antioxidant. DPPH solution 

was an intense violet colour and showed an absorption band at 515 nm. Adsorption and colour lowered when 

DPPH was reduced by an antioxidant compound. The remaining DPPH corresponded inversely to the radical-

scavenging activity of the antioxidant. DPPH (2 mg) was dissolved in 54 ml of MeOH. Aliquots of investigated 

extract (50, 100, 200, 300, 500 and 1000 lg) were dissolved in 2 ml of MeOH. Then 1.0 ml of each solution was 

added to 2.0 ml of DPPH solution at room temperature. The absorbance at 515 nm was measured against a blank 

(2 ml MeOH in 2.0 ml of DPPH solution) using evolution 200 Series spectrophotometer. The results were 

expressed as percent-age of reduction of the initial DPPH adsorption by test samples: 

% of reduction of the initial DPPH  adsorption = 

ADPPH(t)_Asample (t)/ADPPH (t) _ 100, 

ADPPH(t) is absorbance of DPPH at time t and Asample (t) is absorbance of sample at t the same time. 

 

2.8. FRAP assay: 

 The FRAP assay was carried  [18]. The FRAP solution was freshly prepared on the day of use, by mixing 

acetate buffer (pH 3.6), ferric chloride solution (20 mM) and TPTZ solution (10 mM TPTZ in 40 mM HCl) in a 

proportion of 10:1:1, respectively. Following this the FRAP solution was heated, while protected from light, 

until it had reached a temperature of 37 LC. Appropriate dilutions of methano-lic fruit extracts were prepared. 

One hundred microlitres of the di-luted sample extract (or for blank 100 ll methanol and for Trolox standard 

curves 100 ll Trolox of appropriate concentration) and 900 ll of FRAP solution were added into a micro-

centrifuge tubes. The tubes were vortexed and left at 37 LC for exactly 40 min, and the absorbance was 

measured at 593 nm. The Trolox standard curves were used to calculate the antioxidant activity of the sam-ples 

in relation to Trolox and were expressed as mg Trolox equiv-alent/100 g dry weight sample (mg TE 100 g 1 

DW). 

 

2.9. ABTS  free radical decolorization assay: 

 The total antioxidant capacity assay conducted using evolution 200 Series spectrophotometer. The 

procedure was based on a method [19] with some modification. ABTS_ + was generated by reacting ABTS (7.4 

mM) with potassium persulphate (2.6 mM). The solution was diluted to obtain an absorbance of 1.4 units at 414 

nm  with 50 mM glycine-HCl buffer (pH 4.5) before use. Three millilitres of the solution were added to 20–80 

ml of AA, trolox, hydroquinone, pyrogallol and fruit extracts separately. The changes in absorbance at 414 nm 

were recorded at 1, 3, 6, 10, 20, 30, 40, 60 and 90 min after mixing and until the absorbance reached a plateau. 

The antioxidant capacities, obtained by comparing the absorbance change at 414 nm in a test reaction mixture 

containing extract of fruit with that containing AA, were expressed as mg of AA equivalents per 100 g of 

homogenate (AEAC). 

 

2.8. Determination of Antioxidant Activity in a Linoleic Acid System: 
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 The total antioxidant activity of FEHP was carried out by use of a linoleic acid system [20]. The linoleic 

acid emulsion was prepared by mixing 0.2804 g of linoleic acid, 0.2804 g of Tween 20 as emulsifier, and 50 mL 

of phosphate buffer (0.2 M, pH 7.0), and then the mixture was homogenized. A 0.5-mL ethanol solution of 

different concentration of FEHP (50-500 íg/mL) was mixed with linoleic acid emulsion (2.5 mL, 0.2 M, pH 7.0) 

and phosphate buffer (2 mL, 0.2 M, pH 7.0). The reaction mixture was incubated at 37 °C in the dark to 

accelerate the peroxidation process. The levels of peroxidation were determined according to the thiocyanate 

method by sequentially adding ethanol (5 mL, 75%), ammonium thiocyanate (0.1 mL, 30%), sample solution 

(0.1 mL), and ferrous chloride (0.1 mL, 20 mM in 3.5% HCl). After the mixture was left for 3 min, the peroxide 

value was determined by reading the absorbance at 500 nm on a spectrophotometer [21]. 

 

3. Result: 

3.1 Determination of phenolic compounds: 

 Based on Table 1, we can say that by the total content of phenols the undisputed leaders are the seeds of 

Kuban variety and Charlie variety grown in Kinel Area. By the total content of phenols in the skin, the first 

place belongs to Kuban, the second place belongs to Charlie (Kinel). The lowest rates by the content of phenols 

in the skin belong to Pamyati Khirurga variety. Among the pulp the first place belongs to Adele variety. 

 

3.2 Flavonoids content: 

 Adele seeds contain the greatest amount of flavonoids. Among the skin, the first place by the content of 

flavonoids belongs to Kuban variety. The pulp of all the considered grape varieties has the least amounts of 

phenolic compounds compared to the skin and seeds. 

 

3.3 Determination of condensed tannins: 

 By the total content of tannins in the seeds, the leading variety is Kuban. The pulp of all the studied grape 

varieties differs slightly from one another and has low levels of the total content of tannins. 

 

3.4 Determination of the anthocyanin profile: 

 By the total content of anthocyanins in the skin, the first place belongs to Charlie variety grown in Bolshaya 

Glushitsa Area, with Pamyati Khirurga following. The final place belongs to Kuban variety which has the 

lowest rates. 

 

3.5 Total DPPH radical scavenging activity: 

 Analyzing the experimental data in Table 2, we can see that the undisputed leaders in the ability to 

scavenge free DPPH radicals are the seeds of Pamyati Khirurga variety, the second place belongs to Kuban 

seeds. Among the grape skin, by the ability to scavenge free DPPH radicals, the first place belongs to Kuban 

skin.  

 

3.6 Total antioxidant capacity of fruits by ABTS: 

 By the ability to scavenge ABTS radicals, the first place belongs to Russian Concord seeds, with  Pamyati 

Khirurga and Kuban seeds differing slightly from them. Among the grape skin, by the ability to scavenge ABTS 

radicals, the first place belongs to Adele skin and the last place belongs to Millennium of Moldova variety. The 

ability of the pulp to scavenge ABTS radicals is approximately the same for all the varieties. 

 

3.7. FRAP assay: 

 In terms of FRAP, Charlie (grown in Kinel Area) seeds can be singled out. Among the skin, the first place 

in terms of FRAP belongs to Pamyati Khirurga variety, the last place belongs to Millennium of Moldova. 

 

3.8. Determination of Antioxidant Activity in a Linoleic Acid System: 

 By the antioxidant activity in a linoleic acid system, the best results belong to the skin of Millennium of 

Moldova variety, the seeds and pulp of Charlie (Kinel) variety. 

 

4. Discussion: 

 The book “Grapes” by Gluschenko, Berezovsky (Gluschenko V.T., Berezovsky Y.S. Grapes. - Moscow: 

AST, 2008) describes the chemical composition and useful properties of grapes. The table grape varieties 

contain from 12 to 30% of very useful grape sugar (glucose and fructose), which blends in well with mineral 

salts and acids containing such necessary elements for our body, as potassium, magnesium, calcium, iron, 

aluminum, phosphorus, sulfur, zinc, iodine, copper, as well as vitamins and volatile substances. Grapes and 

grape juice are recommended as treatment for gastrointestinal diseases, accompanied by reduced secretion of 

gastric juice. Grapes are very useful against acute inflammatory processes of the respiratory tract, bronchial 



157                                                                 Batkova Irina Andreevna et al, 2014 

Advances in Environmental Biology, 8(22) November 2014, Pages: 153-157 

asthma and pleurisy. Grapes or grape juice are effective remedies for many diseases of the cardiovascular 

system. 

 

5. Conclusions: 

 Based on these results, we can say that all grape seeds contain the maximum values of the antioxidant 

activity and the chemical composition; and the grape pulp contains the minimum values. 

 Among the studied grape varieties, we can distinguish Kuban grape variety as a variety with a maximum 

content of tannins, phenols, as well as with a high antioxidant activity. 

 Thus, it can be concluded that by the chemical composition the grape seeds and skin contain the highest 

number of phenols, tannins, anthocyanins, they also have the highest antioxidant effect and are excellent 

materials for the production of semi-finished products with antioxidant activity. 
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