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Objective: The aim of the study is to screen the phytochemicals present in the methanolic
extract of grape seed and to determine its antibacterial activity against both gram-positive
and gram-negative bacteria. Methodology: The present study involves extraction,
preliminary photochemical analysis and antibacterial activity of grape seeds belonging to the
family Vitaceae for its medicinal value. A qualitative photochemical analysis of methanol
extract of grape seeds was performed to identify the presence of alkaloids, carbohydrates,
cardiac glycosides, saponins, phenols, flavonoids, proteins, amino acids, tannins,
anthraquinones and steroids. Disc diffusion method was conducted to determine the
inhibitory effect of grape seed methanolic extract against four bacterial species such as gram
positive, Staphylococcus aureus; Streptococcus pyogenes and gram negative, Pseudomonas
aeruginosa; Klebsiella pneumoniae. Results: Preliminary phytochemical screening of
methanolic extract of grape seed showed the presence of alkaloids, carbohydrate, tannins,
flavonoids, proteins, terpenoids, anthraquinones and phenols. Whereas, cardiac glycoside,
saponins, amino acids and steroids were absent. Maximum zone of inhibition was observed
against Streptococcus pyogene(18mm), followed by Klebsiella pneumoniae (17mm) and
Pseudomonas aeruginosa (16mm). It was also observed that grape seed methanolic extract
showed only 14mm zone of inhibition against Staphylococcus aureus. Conclusion: As grape
seeds found to have tannins, phenols and flavonoids, it can be a potent bioactive agent. The
methanolic extract of grape seed was proven to be effective in inhibiting both Gram-positive
and Gram-negative bacteria hence it was suggested that it is used in treating the infections
as an antibiotics.

Key words: Grape seed, Vitis vinifera, methanolic extract, phytochemicals, antibacterial
activity.

1. INTRODUCTION

Grape (Vitis vinifera), the member of Vitaceae family, is one
of the widely cultivated and most important fruit crops in the
world *. This plant is native to most of Europe and northern
and central Asia, but has widely naturalized elsewhere in the
world. Grape cultivation is believed to be originated in
Armenia near the Caspian Sea in Russia, from where it
spreads westward to Europe and eastward to Iran and
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Moghul invaders from Iran and Afghanistan®. Grapes can be
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categorized into grapes with edible seeds, seedless, wine
grapes, table grapes, and raisin grapes. It is aso one of the
most commonly consumed fruits in the world both as fresh
fruit and processed fruit. Grape therapy, aso known as
ampelo therapy is a form of naturopathic medicine or
dternative medicine that involves heavy consumption of
grapes, including seeds, and parts of the vine, including
leave®. About 80% of the grape production is used in juice-
making, and aso in this process seeds remained as by-
product which was formulated for an animal feed. Grape
seed is a well-known dietary supplement and contains
vitamins, minerals, and polyphenols. They are aso rich in
sugars, flavonoids, anthocyanins and proanthocyanins,
organic acids, tannin, mineral salts and vitamins %, In recent
years, grape seed extract has become increasingly popular on
the market as a nutritional supplement especialy in the
Australia, Korea, Japan and the United States because of
their rich phenolic compounds and their beneficial effects on
human health®. The grape seed also shown to exhibit
bioactivities such as antioxidant, anti-inflammatory, anti-
bacterial, anti-cancer, antivira, cardio protective,
hepatoprotective, neuroprotective, antiaging and anti-
diabetic. The oil extracted from grape seeds is also used in
cosmetic, culinary, pharmaceutical and medical purposes ®”.
Seeds, skin, and stem from grape exhibit different phenolic
profiles. Seeds have the highest total phenolic content with
flavanol as the most abundant compound®. As grape seeds
are a natural source of flavanols, they can be added during
wine fermentation to improve the antioxidant activity of
wines. Catechin is usually the most important individual
flavonol that present in both grape skin and seeds. The
consumption of grape derived dietary flavonoids in the form
of grape extracts and grape seeds powder has been shown to
effectively suppress oxidative stress and prevent oxidative
damage °.

Rich phenolic compounds present in grape seeds have the
ability to damage microbial cells by exerting an influence on
the selective permeability of the plasma membrane, which
results in the leakage of vital intracellular substances. Grape
seed extract has exhibited as a promising source for the
manufacture of new generation of antibacterial agents for
dental use without exerting an influence on the biological
equilibrium in the oral cavity *°.

The aim of this present study is to screen the phytochemicals
present in the methanolic extract of grape seed and to
determine its antibacterial activity against both gram-
positive and gram-negative bacteria.

2. MATERIALSAND METHODS
Collection of plant material: The Grape (Vitisvinifera) was
procured from local fruit market. Seeds were separated from
grape fruits and dried in shadow. The dried seeds were
ground to powder.

Preparation of methanolic extract: 5g of grape seed
powder was dissolved in 100ml of methanol and kept in
orbital shaker overnight at 120rpm. Then the mixture was
filtered using whatmann No.1 filter paper and the filtrate was
evaporated at room temperature to get dried powder. The
yield of dried extract was calculated using the formula,

Yield (%) = (W1 X 100)/W2

Where, W1 was the weight of extract after evaporation and
W2 was the dry weight of the sample.

Preliminary phytochemical Screening:

Phytochemical examinations were carried out for the
methanolic extract as per the standard methods***23,
Detection of Carbohydrates:

Fehling’s Test:

Iml of crude extract was hydrolysed with dil. HCI,
neutralized with alkali and heated with Fehling’s A and B
solutions. Formation of red precipitate indicates the presence
of reducing sugars.

Benedict'stest:

1ml of crude extract was mixed with few drops of Benedict’s
reagent (alkaline solution containing cupric citrate complex)
and boiled in water bath, observed for the formation of
reddish brown precipitate to show a positive result for the
presence of carbohydrate.

Detection of Proteins (Xanthoprotein Test):

Iml of crude extract was treated with few drops of conc.
Nitric acid. Formation of yellow colour indicates the
presence of proteins.

Detection of Amino acids (Ninhydrin Test):

Iml of crude extract when boiled with 0.2% solution of
Ninhydrin, would result in the formation of purple colour
suggesting the presence of free amino acids.

Detection of Alkaloids (Wagner’s Test):

Iml of crude extract was dissolved in dilute HCl. and
filtered. Filtrates were treated with Wagner’s reagent (iodine
in potassium iodide). Formation of brownish/ reddish
precipitate indicates the presence of alkaloids.

Detection of Cardiac glycosides (Keller-Killani test):

Iml of crude extract was treated with 2ml of glacial acetic
acid containing one drop of ferric chloride solution. Thiswas
underlayed with 1 ml of concentrated sulphuric acid. A
brown ring on the interface indicates a deoxysugar
characteristic of cardenolides. A violet ring may appear
below the brown ring, while in the acetic acid layer, a
greenish ring may form just gradually throughout thin layer.
Detection of Saponins (Froth Test):

Iml of crude extract was diluted with distilled water to 2ml
and this was shaken vigorously for 15 minutes. Formation of
1 cm layer of foam indicates the presence of saponins.
Detection of Flavonoids (Lead Acetate test):

Iml of crude extract was treated with few drops of lead
acetate solution. Formation of yellow colour precipitate
indicates the presence of flavonoids.
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Test for Tannins (Ferric chloride test):

Iml of crude extract when mixed with ferric chloride
solution would give blackish red colour which indicates the
presence of tannins.

Test for Terpenoids (Salkowshi test):

1ml of crude extract was dissolved in 2 ml of chloroform
and evaporated to dryness. 2 ml of concentrated sulphuric
acid was then added and heated for about 2 minutes.
Development of a greyish colour indicates the presence of
terpenoids.

Detection of steroids (Liebermann Burchard test)

Iml of crude extract was treated with few drops of acetic
anhydride, boiled and cooled. To this conc. H,SO, was
added from the sides of the test tube. A brown ring at the
junction of two layers and the upper layer turns green colour
showed the presence of steroids.

Detection of Anthraquinones (Ammonium hydroxide
test):

One drop of concentrated ammonium hydroxide was added
to Iml of crude extract. After two minutes, formation of red
colour indicated the presence of anthraguinone

Detection of phenols:

1ml of crude extract was dissolved in 5ml of distilled water.
To this, few drops of neutral 5% ferric chloride solution was
added. A dark green colour indicated the presence of
phenolic compounds.

Anti-bacterial activity

The agar disc diffusion method was employed for the
determination of antibacterial activities of the methanolic
extract of grape seed powder . The test organisms,
Saphylococcus  aureus, Sreptococcus pyogenes,
Pseudomonas aeruginosa and Klebsiella pneumoniaewas
spread on Mueller Hinton Agar plates. Filter paper discs (6
mm in diameter) were impregnated with 20 pl of 5mg/ml
methanolic extract and placed on the inoculated plates. The
plates were incubated at 37°C for 24h. The diameter of the
inhibition zones were measured in millimeters. Streptomycin
antibiotic discs were used as positive control and were
evaluated for their antibacterial activities and their results
were compared with grape seeds methanolic extract.
Methanol was served as negative control.

3. RESULTSAND DISCUSSION
Preparation of crude extract:
The yield of grape seed methanolic extract was calculated
and found to be 19.3%.
The influence of different plant residues on extraction yield
were evaluated and observed that the type of residue was
more influential than the solvent system on extraction
yield"®.The yield of ethanolic extract of lyophilized grape
seed powder showed only 7.929%.
Phytochemical screening:
Preliminary phytochemical screening of methanolic extract
of grape seed showed the presence of akaloids,
carbohydrate, tannins, flavonoids, proteins, terpenoids,

anthraquinones and phenols.Whereas, cardiac glycoside,
saponins, amino acids and steroids were absent (Table-1).

Table 1: Phytochemical screening of grape seed methanolic extract

Phytochemical tests Grape seed (Methanol
extract)

Alkaloids +

Carbohydrate +

Cardiac glycoside

[Tannins +

Flavonoids +

Proteins +

Amino acids

Terpenoids +

Saponins

Steroids

/Anthraguinones +

Phenols +

The ethanolic grape seed extract showed the presence of
akaloids, flavonoids, glycosides, polyphenol and flavonoids,
tannins, and sterols ™. The phytochemicals such as alkal oids,
flavonoids, saponins and tannins are implicated as important
bi oactive agents and might be involved in the therapeutic use
of grapes. Flavonoids are known to be synthesized by plants
in response to microbial attack. Hence, it should not be
surprising that they have been found to be effective
antimicrobial substances against a wide array of
microorganisms, when tested in-vitro®®. The biological
activities of the grape seed such as hypoglycemic,
antidiabetic, antioxidant, antimicrobial, anti-inflammatory,
anticarcinogenic, antimalarial, anticholinergic activities etc.,
are mainly due to the significant contribution of these
secondary metabolites®. Tannins are also reported to have
various physiological effects like anti-irritant, anti-
secretolytic, antiphlogistic, antimicrobial and anti-parasitic
effects. Phytotherapeutically, tannin containing plants are
used to treat nonspecific diarrhoea, inflammations of mouth
and throat and slightly injured skins®. Plant phenols are vital
compounds used in eliminating the causes and effects of skin
aging, skin diseases, and skin damage, including wounds and
burns #. Phenols and flavonoids becomes very important
plant constitutes because of their antimicrobial activity . As
grape seeds found to have tannins, phenols and flavonoids, it
can be a potent bioactive agent.

Antibacterial activity:

In the present investigation, the antibacterial activity of
methanolic extracts of grape seed was performed against
four bacterial species, Saphylococcus aureus, Streptococcus
pyogenes, Pseudomonas aeruginosa, Klebsiella pneumoniae.
Maximum zone of inhibition was observed against
Sreptococcus pyogene(18mm), followed by Klebsiella
pneumoniae (17mm) and Pseudomonas aeruginosa (16mm).
It was also observed that grape seed methanolic extract
showed only 14mm zone of inhibition against
Saphylococcus aureus(Table-2)(Fig-1)
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Table 2: Antibacterial activity of methanolic extract of grape seed

Zone of inhibition
Bacterial species Streptomycin Grape seed
extract
Staphylococcus aureus 23mm 14mm
Streptococcus pyogenes 16mm 18mm
Pseudomonas aeruginosa 21mm 16mm
Klebsiella pneumoniae 20mm 17mm

Gram negative bacteria c)Pseudomonas aeruginosa d) Klebsiella
pneumonia

Fig 1: Antibacterial activity of methanolic extract of grape seeds

GS - Methanolic extract of grape seed

+ve C - Streptomycin (standard)

-ve C - Methanol (control)

Plant polyphenols have been demonstrated as a potent
antibacterial agent. The effect of grape seed extract has been
evaluated against two most important bacterial strains in
dental pathologies. A. action mycetemcomitans was first
identified as a possible periodontal pathogen in 1975 in
Localized Aggressive Periodontitis (LAP) and it’s highly
association with periodontal disease in adolescents has been
established %. Various bacterial species exhibit different
sensitivities towards phenolic compounds. The antibacterial
activity of grape seed extract against Sreptococcus mutans
and Aggregatibacter actinomycetemcomitans, the two most
important bacteria strain in pathologies. MIC and MBC for
Aggregatibacter actinomycetemcomitans was 3.84 mg/mL
and 7.68 mg/mL respectively % When testing the different
efficacy of grape seeds, gram positive bacteria were more
susceptible to grape seed extract than gram negative bacteria
% The inhibition of bacterial growth by grape seed extracts
could be due to the presence of some active compounds
which may act alone or in combination to inhibit bacterial
growth ?°. Grape seed extract was effective in inhibiting H.
pyloriin vitro, with highest efficacy and it was believed that
asynergistic mode of action is more likely responsible for the
extract’s antimicrobial activity?’. A study on antibacterial
effect of grape seed extracts in common clinical and drug
resistant isolates produced moderate zone of inhibition
ranging between 11-15 mm among the 35 test common

clinical isolates namely Saphylococcus aureus, Escherichia
coli, Klebsiella sp and Pseudomonas aeruginosa. E.coli
showed the highest susceptibility with zone ranging from 12-
14 mm %. The antibacterial activity of grape seed extract
against different Campylobacter strains were also observed®
and it showed that 3 mg/ml of proanthocyanidin grape seed
extract can be used for the inhibition of methicilin-resistant
Saphylococcus aureus. This proves the high utilisation of
grape seed extract in medicine *.

4. CONCLUSION

This study showed that the methanolic extract of grapeseed
possess various phytochemicas such as akaloids,
carbohydrate, tannins, flavonoids, proteins, terpenoids,
anthraquinones and phenols. Grape seed extract was said to
be natural antimicrobial compound. According to the results
obtained from this study, it was suggested that grape seed
must be used in treating the infections as an antibiotic for
both gram positive and gram negative bacteria. Further
research is needed to characterize isolated components and
search for bioactive constituents with antimicrobial,
antioxidant and other health- promoting activities.

5. REFERENCES

1. Satisha J, Doshi P, Adsule PG.Influence of rootstocks
on changing the pattern of phenolic compounds in
Thompson seedless grapes and its relationship to the
incidence of powdery mildew. Turkish J Agric
For.2008; 32(1):1-9.

2. Terra JF. Evolution and history of grapevine (Vitis
vinifera) under domestication: new morphometric
perspectives to understand seed domestication syndrome
and reveal origins of ancient European cultivars. Ann
Bot. 2010; 105(3):443-455.

3. Reddy, Chindala Laxman. A review on benefits and
uses of Vitis vinifera (Grapes). Resaerch and review in
bioscience. 2013;7(5):3-8.

4., Masoudi M, Saiedi M. Anti-cancer activity of Grape
seed.Scholars Research Library. 2017; 9(4):143-154.

5. Ma Z, Zhang H. Phytochemical Constituents, Health
Benefits, and Industrial Applications of Grape Seeds: A
Mini-Review. Antioxidants. 2017; 6(3):71.

6. Gokturk Baydar N, Ozkan G, Sema Cetin E.
Characterization of grape seed and pomace oil extracts.
Grasas y Aceites. 2007; 58(1):29-33.

7. Li Hua, Wang X, Li P, Li Y, Wang Hua. Comparative
Study of Antioxidant Activity of Grape ( Vitis vinifera)
Seed Powder Assessed by Different Methods.Journal of
Food and Drug Analysis. 2008; 16(6):1-7

8. Jara-Palacios MJ. Study of Zalema Grape Pomace:
Phenolic Composition and Biological Effects in
Caenorhabditis elegans. J Agric Food Chem. 2013;
61(21):5114-5121.

2500

IO International Journal of Pharma Research and Health Sciences. All rights reserved



Int J Pharma Res Health Sci. 2018; 6 (2): 2497-01

9.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rubio-Perez  IM, Morillas-Ruiz JM. A Review:
Inflammatory Process in Alzheimer’s Disease, Role of
Cytokines. Sci World J. 2012; 1-15.

Wu CD. Grape products and oral health. J Nutr. 2009;
139(9):1818s-23S.

Mishra R, Ahmed R. Phytochemical Anayais of Seeds
of Phonenix dactylifera. International Journal of
Theoretical & Applied Sciences. 2016;8(1):156-160.
Bhandary S, Kumari SN, Bhat VS, Prasad Beka M.
Preliminary Phytochemical Screening of Various
Extracts of Punica Granatum Peel, Whole Fruit and
Seeds. Nitte Univ J Heal Sci Prelim Phytochem -
NUJHS. 2012; 2(4):2249-7110.

Gul R, Jan SU, Faridullah S, Sherani S, Jahan N.
Preliminary Phytochemical Screening, Quantitative
Analysis of Alkaoids, and Antioxidant Activity of
Crude Plant Extracts from Ephedra intermedia
Indigenous to Balochistan. Sci World J. 2017; 1-7.
Saddiq AA, Bawazir AE. Antimicrobial activity of date
palm (Phoenix dactylifera) pits extracts and its role in
reducing the side effect of methyl prednisolone on some
neurotransmitter content in the brain, hormone
testosterone in adulthood. Acta Hortic. 2010; 882:665-
690.

Babbar et a., Total phenolic content and antioxidant
capacity of extracts obtained from six important fruit
residues. Food Research International.2011; 44(1):391-
396.

Braga GC, Melo PS, Bergamaschi KB, Tiveron AP,
Massarioli AP, Alencar SM de. Extraction yield,
antioxidant activity andphenolics from grape, mango
and peanut agro-industrial by-products. Cienc Rural.
2016; 46(8):1498-1504.

Rekha SS, Bhaskar M. Screening and identification in
vitro antioxidant activities of phytochemical compounds
in ethanolic grape ( vitis vinifera ) seed extract.
International Journal of Pharma and Bio Sciences. 2013;
4(3):609-617.

Mierziak J, Kostyn K, Kulma A. Flavonoids as
important molecules of plant interactions with the
environment. Molecules.2014; 19(10):16240-16265.
Paul C. Chikezie, Chiedozie O. Ibegbulem and
Ferdinand N. Mbagwu. Bioactive Principles from
Medicinal Plants. Research Journal of
Phytochemistry.2015; 9(3): 88-115.

Kumar SB, Swamy Vrushabendra B, Swamy A, Murdi
A.Research Journal of Pharmaceutical , Biological and
Chemical Sciences. Reserch J Pharm Biol Chem Sci.
2010; 1(4):615-634.

Dziato M, Mierziak J, Korzun U, Preisner M, Szopa J,
Kulma A. The potential of plant phenolicsin prevention
and therapy of skin disorders. Int J Mol Sci. 2016;
17(2):1-41.

22.

23.

24.

25.

26.

27.

28.

29.

30.

O. Victor Njoku&Chidi  Obi. Phytochemical
congtituents of some selected medicina plants. African
J Pure Appl Chem. 2009; 3(11):228-233.

Fine DH, Markowitz K, Furgang D. Aggregatibacter
actinomycetemcomitans and its relationship to initiation
of localized aggressive periodontitis: Longitudinal
cohort study of initially healthy adolescents. J Clin
Microbiol. 2007; 45(12):3859-3869.

Mirkarimi M, Amin-marashi SM, Bargrizan M, et
a.,The Antimicrobial Activity of Grape Seed Extract
against Two Important Oral Pathogens. Zahedan J Res
Med Sci. 2013; 15(1):43-46.

Baydar NG, Ozkan G, Sagdic O. Tota phenolic
contents and antibacterial activities of grape (Vitis
vinifera L.) extracts. Food Control. 2004; 15(5):335-
339.

Ruban P, Gajalakshmi K. In vitro antibacterial activity
of Hibiscus rosa-sinensis flower extract against human
pathogens. Asian Pac J Trop Biomed. 2012; 2(5):399-
403.

Brown JC, Huang G, Haey-zitlin V, Jang X.
Antibacterial effects of grape extracts on helicobacter
pylori. Appl Environ Microbiol. 2009; 75(3):848-852.
Kandasamy M, Nasmuddin S, Maayan ],
Nithyalakshmi J, Gnanadesikan S, Chandrasekar M. A
study on antibacterial effect of grape seed extracts in
common clinical and drug resistant isolates. 2016;
3(3):165-168.

Manuel J, Mingo E, Hidalgo M, Pascual-teresa S De,
Carrascosa A V, Martinez-rodriguez AJ.Antibacterial
activity of a grape seed extract and its fractions against.
Food Control. 2013; 29(1):25-31.

Prusova B, Kahotka L, Burdova EVA. The Study of
Antimicrobial Effect of Grape Seed Extract.Mendel Net.
2016; 634-638.

Conflict of Interest: None

Sour ce of Funding: Nil

2501

[TIITIIIO© International Journal of Pharma Research and Health Sciences. All rights reserved



