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ABSTRACT

In the present investigation, preliminary phytochemical screening and antibacterial activity of diethyl ether, methanol and aqueous
Grape seed extracts were examined. The phytochemical analysis revealed the presence of active ingredients such as flavonoids,
phenols, terpenoids, saponins in Grape seed extracts. The antibacterial activity was performed by agar-well diffusion method using
different solvent extracts. Three bacterial pathogens such as gram positive- Streptococcus pyogenes and gram negative-
Pectobacterium carotovorum, Pseudomonas putida were used as test organisms. Among the three solvents used methanolic extract
was found to be more active against tested pathogenic bacteria, as they showed potential phytochemical constituents. Among all the
tested organisms Streptococcus pyogenes was found to be more sensitive by all the extracts. The results of present study supports
the usage of Grape seeds and also suggests that methanolic grape seed extract possess compounds with antimicrobial property that

can be used as antimicrobial agent for the therapy of infectious diseases caused by pathogens.
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INTRODUCTION

lants play a major role in traditional medicine

system for health care. The abundance of plants on

the earth's surfaces has led to the growing interest
in correlating phytochemical constituents of a plant with
its pharmacological activity.! Plants have been considered
as rich sources of natural phytochemicals which are having
more biological activities. Grapes, one of the most popular
fruits and the most widely cultivated crop throughout the
world, contain large amounts of phytochemicals including
anthocyanins and resveratrol, which offer health benefits.?
Grapes are one of the major dietary sources of
anthocyanins, which are responsible for the colouring of
black, red and purple grapes; however, they are lacking in
white grapes.

The bioactive compounds present in plants like alkaloids,
flavonoids, tannins and phenolic compounds are the
reason for their medicinal value that produce a definite
physiological action on the body.® Now a day’s people are
using natural phytochemicals instead of synthetic drugs.
Herbal medicines have received much attention as sources
of lead compounds since they are considered as time
tested and relatively safe for both human use and

environment friendly .*® They are cheap, easily available
and also affordable. Antibiotics shows some side effects
like allergic reactions, disturbances of normal flora of
intestine. Therefore, there is a need to develop alternative
antimicrobial drugs for the treatment of infectious
diseases.

Plant diseases are controlled by different fungicides and
bactericides, which have vast utilization in the field of
agriculture. It has been a subject of public concern due to
the harmful effects on the ecosystem and their
carcinogenic quality. Hence bioactive compounds from
plant extracts can be an alternative against pathogens. The
beneficial health-related effects of phenolics in grapes are
of important to consumers, breeders and the grape
industry. Keeping this in view, an attempt was made to
explore its phytoconstituents and to determine the
potential antibacterial activity of Grape Seed Extracts.

MATERIALS AND METHODS
Preparation of Grape Seed Extract (GSE)

Fully ripened black grapes were purchased from a local
shop in market of Guntur city. The seeds were separated
from the grapes by crushing. The separated seeds were
washed with distilled water and dried in an oven at 60°C.
Dried seeds were powdered using a blender. 25g of
accurately weighed grape seed powder was treated with
100 ml of diethylether, methanol and aqueous solvents in
a conical flask and stirred well. The flasks were left aside
for 48 hours and occasionally stirred. Filter the contents of
flask through Whatman No. 1 and evaporated to dryness
at 50°C in an oven. ©
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Phytochemical Screening ’

Diethyl ether, Methanol and aqueous Grape seed extract
(GSE) extracts were subjected to qualitative chemical tests
to identify the nature of the phytoconstituents i.e.
flavonoids, alkaloids, glycosides, steroids, saponins,
terpenoids and tannins.

Test for alkaloids (Mayer’s test)

A small amount of all Grape seed extract (GSE) extracts
were neutralized by adding 1 or 2 drops of dilute H2SOa.
The resulting solution was treated with a small amount of
Mayer’s reagent. Appearance of white precipitate
confirms the presence of alkaloids.

Test for flavonoids (Shinoda test)

A few drops of concentrated Hydrochloric acid and 1 or 2
magnesium turnings were added to 1 ml of extracts. The
presence of flavonoids was indicated by the development
of pink or magenta red colour.

Test for anthocyanins (Sodium hydroxide test)

1 ml of 2N NaOH was added to 2ml of extract and heated
for 5 minutes at 100°C. Bluish green colour formation
indicates the presence of anthocyanin.

Test for anthraquinones (Borntrager’s test)

2-3 drops of dilute HCl was added to the extract and the
mixture was boiled for 2 minutes (hydrolysis of glycosides).
Then the mixture was filtered and cooled. The filtrate was
separated and shaken vigorously with 10% ammonium
hydroxide. Immediate appearance of rose pink or cherry
red color in aqueous layer confirms the presence of
anthraquinones.

Test for saponins

5ml of distilled water was added to 5ml of extract and
shaken for the formation of froth which indicates the
presence of saponins.

Test for steroids and terpenoids

A small portion of extract was dissolved in 1 ml of
chloroform and filtered. Kept the filtrate on ice, 1 ml of
acetic acid was added to the filtrate and then a few drops
of concentrated H2SO4 were run down the side of the test
tube. Appearance of blue, bluish-green or a rapid change
from pink to blue colours indicates the presence of
steroids, the appearance of pink or pinkish-brown
ring/color indicates the presence of terpenoids and a
combination of both colours indicates the presence of both
steroids and terpenoids.

Test for carbohydrates (Fehling’s test)

Equal quantities of Fehling’s solution A and B were added
to the extracts and upon heating; formation of a brick red
precipitate indicates the presence of carbohydrates.
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Test for glycosides (Borntrager’s test)

2-3 drops of concentrated HCl was added to the extract.
Then the mixture was boiled for 2 minutes (hydrolysis of
glycosides). Then the mixture was filtered and cooled. The
filtrate was extracted with chloroform. The chloroform
layer was separated and shaken vigorously with 10%
ammonium hydroxide. Appearance of pink color in
aqueous layer confirms the presence of glycosides.

Test for phenol compound (Lead acetate test)

The extract was dissolved in 5ml of distilled water. To this,
3ml of 10% lead acetate was added. Appearance of white
precipitate indicates the presence of phenols.

Test for protein and amino acids (Biuret test)

The extract (100mg) was dissolved in 10ml of distilled
water and filtered though whatmann no.1 filter paper and
further an aliquot of filtrate was treated with one drop of
2% CuSOa4 solution. To this solution, 1 ml of ethanol (95%)
and excess of sodium hydroxide pellets were added. Pink
color in the ethanolic layer indicates the presence of
proteins and amino acids.

Antibacterial activity of GSE °

Agar well diffusion method was used to investigate
antibacterial activity of Grape seed extracts against three
pathogenic bacteria viz., Pectobacterium carotovorum
(MTCC 1428), Streptococcus pyogenes (MTCC 1924) and
Pesudomonas putida (MTCC 2467). 24 hours old Nutrient
broth (Hi Media)) cultures of test bacteria were swabbed
uniformly on sterile Nutrient agar (Hi Media) plates. Using
sterile cork borer, wells of 8mm diameter were prepared
in the inoculated plates. 30ul of Img/ml of GSE in dimethyl
sulfoxide, standard antibiotic (Streptomycin, 10 pg/ml),
were added to labeled wells and the plates were incubated
for 24 hours at 37°C. The zones of inhibition around the
wells were measured in millimeters using antibiotic zone
reader. Each assay in this experiment was repeated for
three times.

RESULTS
Phytochemical screening

In the present study, the phytochemical screening was
studied with diethyl ether, Methanol and aqueous Grape
seed extracts (GSE). The results revealed that diethyl ether,
Methanol and aqueous Grape seed extracts (GSE) were
rich in saponins, flavonoids, phenols, terpenoids. Steroids
and Glycosides are absent in diethyl ether and Methanolic
extracts. Results of the phytochemical screening studies
for diethyl ether, methanolic and aqueous Grape seed
extracts (GSE) were presented in table 1.
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Table. 1: Preliminary Phytochemical screening of Grape
seeds Extract (GSE)

Grape seed Extract

S. .
No. LR Bty Methanolic Aqueous
ether
1. Alkaloids + + +
2. Flavonoids + + +
3. Anthocyanins + + +
4.  Anthraquinones + + +
5. Saponins + + +
6. Steroids - - -
7. Terpenoids + + +
8. Carbohydrates + + +
9. Glycosides - - +
10. Phenols + + +
11. Proteins + + +

+ Indicates the present, - Indicates the absent
Antibacterial activity

The antibacterial activity of different concentrations of
diethyl ether, Methanol and aqueous extracts of the Grape
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seed extracts against pathogenic bacteria were presented
in Table 2. The mean zone of inhibition for diethyl ether
Grape seed extract ranging from 6.2 to 9.1 mm. The mean
zone of inhibition for Methanolic Grape seed extract
ranging from 12.2 to 18.3 mm. The mean zone of inhibition
for aqueous Grape seed extract ranging from 9.5 to 11.6
mm.

DISCUSSION
Photochemical screening

Phytochemical constituents such as Phenols, flavonoids
and several other aromatic compounds or secondary
metabolites of plants serve as defense mechanism against
many microorganisms.

The curative properties of medicinal plants are perhaps
due to the presence of various secondary metabolites such
as flavonoids, phenols, saponins etc. The presence of
saponins, flavonoids, phenols and terpenoids in the seed
extract are very important and are used in analgesic, anti-
inflammatory and bactericidal activities. Thus the
preliminary screening test may be useful for the detection
of the bioactive principles and may lead to the drug
discovery and development.

Table 2: Antibacterial activity of Grape Seed extracts against test bacteria

Mean Zone of inhibition (mm) 2

Test Bacteria i Standard antibiotic Diethyl ether Methanolic Aqueous
(Streptomycin) GSE GSE GSE

Pectobacterium carotovorum 0.0+0.0 19.2 +0.53 10.1 +0.34 14.2 + 0.35 8.5+ 0.45

Streptococcus pyogenes 0.0+0.0 22.4 + 0.58 11.6 + 0.62 18.3+0.23 9.1+ 0.54

Pseudomonas putida 0.0+0.0 17.6 +0.65 9.5+ 0.61 12.2 +0.38 6.2+0.71

a- mean of three assays;
Antibacterial activity

The evaluation of antibacterial activity by agar-well
diffusion method indicated that all the tested organisms
showed growth inhibition towards the Grape seed extract,
with differing sensitivity. Among the bacterial pathogens,
Streptococcus pyogenes is more sensitive when compared
to other bacteria. Gram-positive bacteria were exhibited
more sensitiveness to Grape seed extracts when compared
to Gram-negative bacteria.

The different solvents viz, diethyl ether, methanol and
aqueous of Grape seed extracts were tested for
antibacterial activity. All the test pathogens were highly
sensitive to methanolic extract followed by diethyl ether
and aqueous extracts.

CONCLUSION

As the search for new antimicrobial agents is in demand,
plant extracts may provide attractive alternate sources of
antimicrobial drug against various microbial diseases. The
utilization of grape seeds is advantageous in terms of waste
reduction and production of added value products. In the

+ standard deviation

present study, the methanolic Grape seed extract was
found to exhibit marked antibacterial activity.
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