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ABSTRACT

Grape seeds (Vitis-Vinifera L.) are good sources of phyto-chemicals and are suitable raw materials for the
production of antioxidant rich dietary supplements. Grape seeds are rich in pro-anthocyanidins which possess
potent free radical scavenging activity. The proximate composition of grape seed and micro nutrients were
38.2% fiber, 15.8% total lipids, 10.7% proteins, 2.58% ash, 22.37% carbohydrates and 10.4% moisture,
micronutrients and phytochemical analysis of grape seed extract revealed the presence of steroids, terpenoids,
anthocyanins, emodins, glycosides, flavonoids and phenols in acetone (70%), ethanol (70%) and methanol
respectively Both steroids and terpenoids were absent in water extract. Saponins were absent in methanol and
water extracts. DPPH assay was used to estimate the antioxidant activity and the results revealed that acetone
(70 %) is the most efficient solvent to extract the total phenolic compounds and flavonoids from grape seed
when compared to the other selected solvents for the study.
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INTRODUCTION

Grape (Vitis spp.) is one of the most economically important plant species due to its diverse uses in production
of wine, juice, resins and other food products. Grapes are one of the most widely grown fruits and the total
production of grapes is approximately 60 million tons worldwide. Grape seeds are complex matrix containing
approximately 40% fiber, 10 to 20% oil 11% proteins, 26.43% of total carbohydrates and 7% complex phenols
including tannins, in addition to minerals. Grape seeds are rich in antioxidants, including phenolic acids,
anthocyanin, flavonoids and oligo-mericproanthocyanidin complexes (OPCs) (Yavor Ivanov, 2024, Lenka
Sochorova et al., 2025).

A real inhibitory assessment of the extracts was made by implementing an in vitro digestion simulation
method. It was found that the percentage of inhibition of the enzymes with the digested extract was higher
compared to those with the undigested extract in buffer and salt solution. Our study proves that the high
content of flavonoids and procyanidins in the two extracts determines their high inhibitory capacity against the
three enzymes and their potential for managing diabetes and obesity. Grape seed extract (GSE) has different
medicinal properties including anti-inflammatory anti-carcinogenic, platelet aggregation inhibiting, and metal
chelating properties etc., Grape Seed Extract (GSE) is one of the best-known sources of pro-anthocyanidins
(ZvonkoAntunovi‘c.2024).Due to its high antioxidant content, GSE can help protect against oxidative stress,
tissue damage and inflammation and prevent disease. Grape seed oil contains nutritionally essential fatty acids
and tocopherols (OvidiuTit, 2021).Grape seed extracts are also included in the formulations of cosmetic
products for anti-aging reasons. This is because grape seed extracts are rich in pro-anthocyanin’s which have
strong free radical scavenging properties.

Grape seed powder extracts were tested for antibacterial activity by pour plate method against Bacillus
cereus,Bacillus coagulants, Bacillus subtitles, Staphylococcus aureus, Escherichia coli and Pseudomonas
aeruginosa. It was found that, Gram-positive bacteria were completely inhibited at 850—1000 ppm, while
Gram-negative bacteria were inhibited at 1250—1500 ppm concentration (Dimitrina Krasteva 2023).

MATERIALS AND METHODS

Grape seeds were purchased from Pune Grape processing industry (Maharashtra). These seeds were ground
into fine powder using an electric grinding machine. The chemical composition (moisture, proteins, lipids, ash
and fibre) of sample was determined according as per the standard methods of AOAC (1990). The protein
content was calculated by using conversation factor 6.25. The minerals were analysed by using wet ash.
Preparation of seeds extract

The extraction was carried out using four different solvents, separately i.e. ethanol: water (70:30 v/v), acetone:
water (70:30 v/v), methanol absolute and water. The seed powder (0.4 g) was mixed with 20 mL of solvent and
stirred for 2 hrs. at 45°C. The extract was centrifuged at 4000 rpm for 10 min and subsequently decanted. The
residue was re extracted for 2 hrs and supernatants were combined and sample extract evaporated to drOyness
(modified of Huali et al., 2008)
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Quantitative analysis of phytochemicals

Determination of Total polyphenols and total flavonoids content: Total polyphenols (TP) was determined using
the Folin-Ciocalteu reagent, according to Maurya and Singh, 2020. The calibration curve was made with
standard of solution of Gallic acid in the range of 0.01- 0.05 mg ml-1 and measures were carried out at 760 nm
using a UV-V is spectrophotometer. All analysis was performed in triplicate. Gallic acid was employed as a
calibration standard and results were expressed as milligrams of equivalent Gallic acid per gram of sample.
The flavonoid content of each extract was measured based on methods described by Ebrahimzadeh et al.
(2018). Briefly, 0.5ml of sample (5g/L) was mixed with 1.5ml of methanol and then 0.1 ml of 10% potassium
acetate and 2.8 ml of distilled water. The mixture was incubated at room temperature for 30 min. The
absorbance was measured by a spectrophotometer at 415 nm. The results were expressed as milligrams
quercetin equivalents (QE) per gram of extract (mg QE/g extract). The standard curve was prepared by
quercetin in different concentrations (5-50 mg/L).

Determination of total antioxidant activity

The antioxidant activities of the acetone (70%), methanol absolute, ethanol (70%) and water extracts were
assessed by measuring free radical scavenging activity via the discoloration of these solvents of the free radical
1,1 diphenyl-2- picrylhydrazyl (DPPH) as described by Brand — Williams et al. (2019) as follows: Two ml of
acetone (70%), methanol, ethanol (70%) and water solution of either test material at various concentrations (1-
64 pg/ml) and methanol solution used as control were added to 2 ml solution of DPPH (25mg/L) in methanol,
and the reaction mixture was shaken vigorously and left in darkness for 30 min. Finally, the absorbance of the
mixture was measured against pure methanol (blank) at 517 nm T80 UV/Vis sample that is required to
scavenge 50% of the DPPH free radicals.

Total polyphenols (TP) were determined using the Folin-Ciocalteu reagent, according to Maurya and Singh,
2020. The calibration curve was made with standard of solution of Gallic acid in the range of 0.01- 0.05 mg
ml-1 and measures were carried out at 760nm using a UV-V is spectrophotometer. All analysis was performed
in triplicate. Gallic acid was employed as a calibration standard and results were expressed as milligrams of
equivalent Gallic acid per gram of sample.

The flavonoid content of each extract was measured based on methods described by Ebrahimzadeh et al.
(2018). Briefly, 0.5ml of sample (5g/L) was mixed with 1.5ml of methanol and then 0.1 ml of 10%potassium
acetate and 2.8 ml of distilled water. The mixture was incubated at room temperature for 30 min. The
absorbance was measured by a spectrophotometer at 415 nm. The results were expressed as milligrams
quercetin equivalents (QE) per gram of extract (mg QE/g extract). The standard curve was prepared by
quercetin in different concentrations (5-50 mg/L).

Preliminary Phytochemical screening: Qualitative phytochemical analysis

Steroids:

An aliquot of the seed extract (1ml) was dissolved in 10 ml of chloroform and equal volume of concentrated
sulphuric acid was added by sides of the test tube. The upper layer turns red and sulphuric acid layer showed
yellow with green fluorescence. This indicated the presence of steroids (Gibbs, 2015).

Terpenoids:

An aliquot of the seed extract (2ml) was added to 2ml of acetic anhydride and concentrated

H2S04. The formations of blue green ring indicate the presence of terpenoids (Ayoola et al., 2018).

Tannins:

An aliquot of the seed extract (2ml) was added to few drops of 1% lead acetate, and the yellowish precipitate
indicated the presence of tannins (Treare and Evans, 2024).

Saponins:

An aliquot of the seed extract (Sml) was mixed with 20 ml of distilled water and then agitated in a graduated
cylinder for 15 minutes. Formation of foam indicates the presence of Saponins (Kumar et al., 2019).
Anthocyanins:

An aliquot of the seed extract (2ml) was added to 2ml of 2 NHCI and ammonia. The appearance of pink-red
which turns to blue-violet indicates the presence of anthocyanins (Farnsworth, 2015).

Glycosides:

2ml glacial acetic acid, one drop of 5% FeCl3 and conc. H2SO4 were added into Sml extract, the appearance of
brown ring indicates the presence of glycosides (Khandewal, 2018).

Emodins:

Two ml of NH40H and 3 ml of Benzene were added to the extract. Appearance of red colour indicates the
presence of emodins (Rizk, 2022).

Alkaloids:

A Mayer's test: To the acidic solution, Mayer’s regent (Potassium mercuric iodide solution) was added. Cream
colored precipitate indicates the presence of alkaloids (Gibbs, 2014).

Phenol:

Half ml of FeCl3 solution was added into 2 ml of test solution, formation of an intense color indicates the
presence of phenols (Gibbs, 1974).
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Flavonoids:

An aliquot of the seed extract (2-3ml) and few drops of sodium hydroxide solution were added into a test tube.
Formation of intense yellow colour that became colourless on addition of few drops of dilute HCI indicates the
presence of flavonoids (Khandewal, 2018).

Resveratrol:

Aliquots of the extracts (10 mg/mL) were filtered through a nylon filter (45 um) prior to HPLC-DAD analysis.
Quantification of -resveratrol (in pg/mL) was performed by plotting the results into a calibration curve
constructed with a reference pure standard in five different concentrations (1.0; 2.5; 5.0; 10.0; and 20.0 mg/L).
The identification and quantification of -resveratrol were carried out by comparison of the retention times and
peak areas, with those of -resveratrol standard or by conjunction with the sample (spike test), respectively.

RESULTS AND DISCUSSION:
Table 1: Chemical composition of grape seed

Components Values (%)
Moisture 10.5+0.16

Fiber 34+£0.13

Fat 11 +£1.18

Protein 10.7+1.16
Carbohydrates 26£2.22

Ash 2.58+£0.14

Phenols 8 mg GAE/100gram

Values are expressed as mean + SD (n=3)

The grape seed contained 34% fiber, 11% fat, 10.7% protein, 2.58% ash, 10.5% moisture phenols 8mg
GAE/100g and 26% carbohydrate. The results in the present study are consistent with the previous
observations of Owon (2019) who reported that grape seeds contain 2.86% of ash and 12.69% of oil. Baydar
and Akkurt (2021)

Table 2: Data on the mineral content of grape seed

Minerals Values (mg/100 g) Minerals Values (mg/100 g)
Ca 212.77 £0.01 Phosphorous 1.7 £0.01

Mg 169.43 +0.02 Cl 0.61+0.02

Na 68.93 £ 0.04 Copper 1.60 + 0.04

K 224.00 + 0.08 Iron 0.83 +0.03

Mn 4.57 £0.06 Selenium 0.41+0.04

Zn 32.83 £0.04 Cobalt 0.73 +£0.08

Values are expressed as mean + SD (n= 3)

Exhibits the values of the composition of minerals found in grape seed. it was observed that the calcium
content in grape seed was 212.77/100g, magnesium 169.43/100g, sodium 68.93/100g, potassium 224.00/100g,
monobidinum 4.57/100g, zinc32.83/100g, phosphorous 1.7/100g, chlorine 0.61/100g, copper 1.60/100g, iron
0.83/100g, selenium 0.41/100g, and cobalt 0.73/100g.Have determined the profile of macro- and micro
minerals mean value of 0.20% sodium, 0.18% phosphorus, 0.46% potassium, 0.63% calcium and0.09%
magnesium, for macro minerals. For micro minerals, they found the mean values of 37.77 mg/kg iron, 383.27
mg/kg zinc, 57.03 manganese and 11.9 mg/kg copper. In comparison with the present investigation the results
were lower shown by Akin and Citil (2011),

Table 3: Total Phenolic and total flavonoids in grape seed powder (mg/g)

Sample Total Phenolic Total flavonoids
Acetone 463.25+14.77c 148.52 £0. 61c
Ethanol 581.65 £12.12b 152.64 +0.85b
Methanol 683.43 +£4.00a 187.25 £0.40a
Water 241.58 £ 6.478d 137.45 £0.50d

Values are expressed as mean + SD (n=3). Values in the same column with different superscript letters are
significantly different (p < 0.05) as per the Duncan’s multiple comparison test

In the present study, total phenol and flavonoid content of grape seeds were assessed and shown in Table 3.
This study has demonstrated that the total phenolic compounds in various extracts of grape seeds ranged
between 186 - 528 mg/ g, as GAE. In this table total phenolic contained of grape seed exactly acetone was
463.25mg/g, ethanol 581.658, methanol 683.432, water 241.589.Total flavonoids of grape seed acetone of
grape seed was148.521mg/g, following ethanol 152.645mg/g, methanol 187.256mg/g, water 137.456mg/g.In
our study, total flavonoids content (Table 3) decreases in the following order methanol (70%) > ethanol (70%)
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>acetic acid> water. Acetone extract exhibited the highest value of flavonoids (14 mg/g) while water extract
exhibited the lowest value (9.75 mg/g). loana et al. (2021) reported that polyphenols and total flavonoids
content in grape seeds extract were 506.25mg GAE/100g. Hassan and Nahla (2023) reported that grape seed
extract contains a logical amount of phenolic compounds ethanol grape seed extract contain high amount of
phenolic compounds and flavonoids (66.60 and 11.56mg/g) in comparison with water grape seed extract (31.20
and 6.85mg/g grape seed, respectively).

Table 4: Antioxidant activity of grape seed powder

Sample %inhibition IC50(ug/ml) IC 50 (ug/ml)
Acetone (Acetone 70%) 89.191 36.64
Ethanol ( Methanol ) 90.25 39.57
Methanol (Ethanol70%) 96.35 39.55
Water(water) 83.48 39.65

Table 4 shows that antioxidant activity in grape seed % inhibitionIC50 (ug/ml) method shows that extraction
was followed in methanol 96.35, followed by ethanol 90.25, acetone and water. In IC50 (ug/ml) high value of
antioxidant in grape seed water followed by ethanol and least one methanol and ethanol. The free radicals
(DPPH) used to find antioxidant (scavenging) activity of various extracts. DPPH is stable free radical at room
temperature and accepts an electron/hydrogen radical to become a stable diamagnetic molecule (David et al.,
2024). The reduction capability of DPPH radical is determined by the decrease in its absorbance at 517 nm,
induced by antioxidants. The decrease in absorbance DPPH radical is caused by antioxidants, because of the
reaction between antioxidant molecules and radicals, progresses, which results in the scavenging of the radical
by hydrogen donation. It is visually noticeable as a change in colour from purple to yellow. Hence, DPPH is
usually used as a substrate to evaluate the antioxidant activity (Edamatsu et al., 2023).

Table 5: Phytochemical screening tests for constituents of grape seed extract

Constituent Aceton70% Ethanol 70% Methanol 70% Water
Steroids + + + +
Terpenoids + + + +
Tannins + + + -
Saponins + + - +
Anthocyanins + + + +
Emodins + + + +
Alkaloids + + + +
Phenol + + + +
Resveratrol + + + +
Flavonoids: + + + +

+ indicate the presence of component - Indicate the absent of the component

In this table shows the screening of phytochemicals in different four methods like acetone, ethanol, methanol
and water. In acetone and all the ethanol phytochemicals were present like steroids, terponoids, tannins,
resveratrol, saponins, anthocyanin’s, emodins, alkaloids, phenol flavonoids and in methanol except saponins all
the phytochemicals are present. In water extraction except tannins all the phytochemicals are present.

CONCLUSION

Among the various solvents used in this study, the acetone extract of grape seed has been found to possess
good antioxidant activity, total phenolic compounds and flavonoids content. The extract is also rich in various
phytochemical components. It was conducted that the grape seed constitute a good source of healthy
compounds, could be useful in the prevention of diseases. Hence it can be utilized in different concentration in
food product preparation.
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