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Abstract

ackground: Grape (Vitis spp.) is one of the most widely grown fruit crops in the world. It contains

large amounts of phenolic compounds which have antimicrobial properties. Many efforts have

been done to discover new antimicrobial compounds from various kinds of natural sources to

benefit mankind. The current study is aimed to evaluate the antimicrobial properties of the
methanolic extract of different cultivars of grapes against six bacterial strains.

Methods: In the present study, the antibacterial activity of different concentrations (25, 50 and
100mg/mL) of methanolic leaf extracts of seven cultivars of grape (Red Globe, Autumn Royal, Crimson,
Thompson, Sundarkhani, Perlette and King’s Ruby) was tested against six strains of bacteria (Proteus sp.,
Streptococcus viridans, Escherichia coli, Pseudomonas sp., Staphylococcus aureus and Clostridium
septicum) using agar well diffusion method.

Results: The methanolic leaf extract of all the cultivars showed significant antibacterial activity,
suppressing the growth of all the six bacterial strains tested. The inhibition zones against the different
bacteria ranged from 12.6 mm to 29.6 mm. The highest zones of inhibition were produced by Proteus sp.
(29.6 mm), Pseudomonas sp. (27 mm), Staphylococcus aureus (27 mm), E. coli (26 mm), Streptococcus
viridans (23.3 mm) and Clostridium septicum (21.0mm) at 100 mg/mL concentrations of different

cultivars.

Conclusion: This study confirms that Vitis vinifera methanolic leaf extracts have inhibitory activity

against all the tested microorganisms and is worthy of further investigation.
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Introduction

Grape is one of the most, economically important fruit
crop and grown widely in the world [1, 2]. Hymas traced
the usage of grapes to 7000BC and states that they were
cultivated even afore the cereal [3]. De Candolle
reported that the grapes were cultivated in Egypt around
4000BC [4].

Plants and their products are gaining interest for
treating bacterial infections and also as food preservative
and dietary supplements. Consumers are becoming
more reluctant to use antibiotics and are interested in
adopting plant derived medicines due to their lesser side
effects. About 25-50% of current pharmaceutical drugs
are derived from plants and plant products [5]. Several
studied for their
antimicrobial activities against different pathogenic

medicinal plants have been

bacterial species and many of them have also been found
to be efficient against resistant microbial strains [6.7,8].
Plants are a rich source of secondary metabolites, like
alkaloids, glycosides, terpenoids, saponins, steroids,
flavonoids, tannins, quinones and coumarins and are a
source of plant-derived antimicrobial substances [9].
These biomolecules produce antimicrobial activity
through different mechanism. The saponins cause
leakage of certain enzymes and proteins from the cell
[10]. Terpenoids have the ability to dissolve cell wall of
the microorganism by weakening the membranes [11].
Flavonoids are known to be synthesized in response to
microbial infection by plants and have the ability to
complex with bacterial cell walls [12]. Tannins form
complexes with proline rich proteins and cause
inhibition in the cell wall synthesis [13].

Although an average of 2-3 antibiotics derived from
microorganisms are launched every year but their life
span is very limited [14], and new alternative sources
like plants must also be investigated. There are almost
390,000 species of plants on earth, and most remain to
be assessed for their medicinal properties. In this work
the antimicrobial activity of seven grape cultivars were
screened against six bacterial strains.

Methods

Preparation of Plant leaves extract

Seven grape cultivars (Red Globe, Autumn Royal,
Crimson, Thompson, Sundarkhani, Perlette and King’s
Ruby) were grown in the Botanical Garden, University
of the Punjab. Among them, Red Globe, Crimson and

King’s Ruby were red grapes; Autumn Royal was purple
while Thompson, Sundarkhani and Perlette were white
table grape cultivars. Fully grown mature leaves from
healthy one-year-old plants were taken during spring
season for sample preparation. The extraction method
was based on that described by Khamsah et al. [15].
From each cultivar, 100 gms of leaves were collected,
thoroughly washed with dH,O, spread on paper sheets
and allowed to dry for 3-4 days in shade. The dried
samples were crushed into a fine powder and mixed into
100 mL of extracting solvent (methanol) and allowed to
stand at room temperature
for 24 hours. Samples were then filtered using
Whattman filter paper I. The Soxhlet method was
performed for extraction [16]. The filtrate was then
poured in a round bottom flask, placed on a rotary
evaporator and left for 12 hours at 60°C. The remaining
methanol was removed by freeze drying and the samples

were kept at 4°C until use.

Cultures of bacterial strains

Six strains of bacteria, including three gram negative
(Proteus sp., Escherichia coli, Pseudomonas sp.) and
three gram positive (Streptococcus viridian, Methicillin-
resistant Staphylococcus aureus (MRSA), Clostridium
septicum) were provided by the Department of Zoology,
These
microorganisms were inoculated on nutrient agar

University of the Punjab, Lahore.

(Merck) slants and preserved at 4°C for further use.

Inocula preparation

The inocula of bacterial strains were prepared following
the growth method of Weigand et al, [17]. The test
organisms were prepared by taking a loop full of culture
and transferring them into nutrient agar medium to get
a pure colony at 37 °C for 24 hours. Then 3-5 pure
colonies were selected and transferred to 10mL nutrient
broth and mixed well using a vortex mixer. The cultures
were grown at 37°C for 8-12 hours until it reached a final
concentration of 10 7- 10 ® CFU/mL.

Agar well dilution method

Each bacterial culture was taken and 0.5mL (1 to 2 x 10*
CFU) of each was spread on nutrient agar plates. Wells
of 6mm diameter were made by using sterile cork borer.
Then 50 pl leaf extracts (25, 50 and 100 mg/mL) of each
cultivar of grapes was poured into separate wells. These
plates were then incubated at 37°C. After 4-5 days the
diameter of inhibition zones was measured with a ruler
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and compared with the control well containing nutrient
broth only.

Statistical Analysis

Each experiment was repeated three times. The results
(zones of inhibition) were analyzed by analysis of
variance (ANOVA) and the difference between means
were scored using Duncan’s Multiple Range Test P <
0.05 on the statistical package of SPSS (Version 12).

Results

In the agar diffusion assay, the selected grape cultivars
showed a broad-spectrum antibacterial activity against
both gram positive and gram negative bacteria with
zones of inhibition ranging from 12 mm to 29 mm.
Among the three concentrations (25, 50 and 100
mg/mL) of the leaf extracts used, zone of inhibition
shown by all the tested organisms increased with an
increase in the concentration of leaf extracts and
maximum inhibition was recorded at 100mg/L (Table
1). The methanol extract of Autumn Royal and Crimson
cultivars showed the maximum zone of inhibition
against Proteus sp. ranging from 21 mm to 29 mm
followed by Staphylococcus aureus (MRSA) and
Pseudomonas sp. while in others it ranged from 12 mm
to 23 mm. E. coli was the most resistant strain of bacteria
exhibiting 22 mm, 24.6 mm and 26 mm zone of
inhibition followed by Pseudomonas sp. showing 19.2,
21.6 and 24mm inhibition zone at 25, 50 and 100 mg/mL
concentrations of the leaf extract of Red Globe cultivar,
respectively.

Antibacterial activity of the cultivar Thompson
showed that Pseudomonas sp. was the most resistant
strain at all the concentrations (25, 50 and 100 mg/mL)
of the leaf extract exhibiting 21.3 mm, 24.3 mm and 26.0
mm zones of inhibition as compared to other bacterial
strains tested. In Sundarkhani cultivar, maximum zone
of inhibition ranging from 21 mm to 26.6 mm was
recorded for Pseudomonas sp., Proteus sp. and E. Coli
followed by other bacterial strains (Table 1).

Results of antibacterial activity suggested that E. coli
was the most resistant strain to all the concentrations
(25,50 and 100 mg/mL) of the leaf extract of Perlette cv.
exhibiting 21.3, 22.3 and 25.6 mm zones of inhibition,
respectively. Pseudomonas sp. and Proteus sp., showed
zones of inhibition ranging from 19.6 to 23.3 mm in all
the concentrations tried.

The most resistant bacterial strain to all the
concentrations (25,50 and 100 mg/mL) of leaf extract of
cultivar King’s Ruby was Staphylococcus aureus resulted
in 22, 24.7 and 27 mm zones of inhibition, followed by
E.  coli, Streptococcus
Pseudomonas sp. and Clostridium septicum.

Proteus  sp., viridans,

Among all the concentrations tried, maximum zone
of inhibition of 29.6 mm at 100 mg/mL leaf extract of
Autumn Royal was exhibited by Proteus sp. and least (15
mm) was showed by E. coli. Among others, minimum
zone of inhibition (17 mm) was shown by Streptococcus
viridinsand Clostridium septicum from 100 mg/mL leaf
extracts in Autumn Royal and in Crimson cultivar
respectively (Table 1).

Discussion

In the present work, the methanolic leaf extracts
obtained from different cultivars of grapesshowed
strong activity against most of the tested bacterial
strains. Among the different microorganisms tested,
Proteus sp. proved to be the most resistant bacterial
strain, followed E. coli, Staphylococcus aureus, and
Pseudomonas sp., while Streptomyces viridans and
Clostridium septicum showed smaller zones of
inhibition as compared to others in all the cultivars.
Similar work was reported by Ahmad et al. working on
the antimicrobial activity of Vitis vinifera hot water leaf
extract reported that the highest zone of inhibition was
produced by S. aureus (30 mm), followed by E. faecalis
(28.9mm), E. coli (28 mm) and P. aeruginosa (23.7mm)
that S.
aureus was most sensitive against antibacterial action of
wine extracts [19]. While, Yadav et al. and Kabir et
that S.  typhimurium and E.
resistant against antimicrobial action of grape extracts

[18]. Papadopoulouet al demonstrated

al. reported coli were
[5, 20]. In general, the present study showed that gram
negative bacteria exhibited maximum zone of inhibition
as compared to gram positive bacteria except
Staphylococcus aureus (MRSA) in all the concentrations
of methanolic leaf extracts from all the cultivars tried.
Nirmala and Narendhirakannan reported maximum
inhibition in methanolic extracts of Muscat variety of
grapes as compared to all others extracts (ethanolic,
water and acetone) tried [21]. Similar results were also
observed by other workers [22 - 24].
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Bacterial

strains
Grape
varieties

Conc.**
(mg/ml)
25

50

Red Globe

100

25

50

Autumn
Royal

100

25

50

Crimson

100

25

50

Thompson

100

25

50

100

Sundarkhani

25

50

Perlette

100

25

50

King’s Ruby

100

Proteus sp.

16.3+0.8°
19.5+0.8°
22.3+1.24
21.3+0.8°
26.0£1.15%
29.6x+1.3°
22.3+0.33?
24.3+0.88%
27.0%1.1%
19.6+0.5°
21.0+0.5*
23.6+0.6%

22.0+0.5°
23.6+0.3*
25.0+0.8"
19.0+0.5°
20.3£0.3*
22.3+0.6¢
19.6+0.3°

21.3+0.33%

25.3+0.12¢

*Zone of inhibition of garlic extracts (mm)

Streptococcus

viridans

17.6+0.8°
18.0+0.8"
20.0+0.00¢
14.6+0.6°
15.0+0.5°
17.0+0.5¢
18.6+0.8°
21.6%0.3°
23.0+0.5%
14.6+0.8°
15.6%0.3*
18.5+0.2%

16.3+0.6°
19.740.6*

21.3+0.8%
13.0£0.5°
15.740.6*

18.6+0.8%
18.0+0.5°

20.3£0.3*

23.3+£0.6*

**Concentrations of leaf extracts of all the varieties (mg/ml)

E. coli

Zone of Inhibition(mm)

22.0£0.3°
24.6£0.3°
26.00.5°
12.6+0.6%
13.3+1.45°
15.0+0.8°
13.6+0.8"
16.3+0.8°
18.0+0.5"
15.5+0.3
17.6+0.3"
19.6+0.8°
22.0£0.5%
23.30.3°
25.620.3°
21.3£0.7%
22.320.8°
25.620.3°
20.0£0.5%

21.6%0.8

24.6+0.8°

Table 1: antibacterial activity of different grape cultivars against six bacterial strains.

Pseudomonas

sp.

19.240.5®
21.6£0.5%
24.0£0.5"
21.0£0.5°
24.3+0.6°
27.0£0.5
18.610.8"
20.0£0.3
24.310.6"
21.3+0.5"
24.3+0.8°
26.0£0.5%
21.0£0.57"
23.310.3
26.610.6°
19.60.3"
20.0£0.3
23.310.6°
16.60.3"

18.6+0.3*

19.3+0.6¢
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Staphylococcus
aureus
(MRSA)

18.60.8°
20.0+0.8°
22.0+0.8°
22.0+0.5
23.5+0.8°
25.3+0.6°
20.0+0.6%
22.3+0.8°
26.0+0.5°
20.0+0.5"
21.0+0.8°
22.3+0.7°

16.7+0.3°
18.6%0.3*
22.4+0.8°
14.6+0.82
15.7+0.8*
18.60.8°
22.0+0.5"

24.7+0.3*

27.0£0.5%

162

Clostridium

septicum

15.6+0.6"
18.6+0.6"
19.6+0.8%
17.3+0.8°
19.0+0.5"
20.0£0.5"
15.0+0.5°
16.7+0.3°
17.0+0.5¢
15.6+0.5"
17.0+0.3°
19.0+0.5%
16.7+0.8%
18.6+0.8"
21.00.5°
16.0+0.0°
17.6+0.3"
19.6+0.3%
15.0+0.5"

16.6+0.3*

18.0+0.5%
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The therapeutic value and bioactivity of medicinal
plants depends upon the phytochemical constituents
present in them. Grapes are among the fruits containing
the highest content of phenolic substances, which vary
from simple (monomers) to complex compounds
(oligomers and polymers). Grape polyphenols contain
from simple (monomers) to complex compounds
(oligomers and polymers). Polyphenols are the most
important phytochemicals in grape and are mostly
negatively charged. The phenolic compounds include
phenolic acids, flavonols, anthocyanins and stilbenes
[25, 26, 27]. The pigment anthocyanins are the main
polyphenolics in red grapes, while flavonols are mostly
present in white varieties [28, 29, 30]. Flavonoids are
widely distributed in grapes, especially in seeds and
stems. As an antimicrobial agent, these polyphenols has
the potential to penetrate the cell membrane and react
with the cytoplasm or cellular proteins. Therefore, these
highly negative charged antimicrobial polyphenolic
compounds can be used for controlling the growth of
pathogenic bacteria [31].

The antibacterial activity of the leaf extracts of grape
cultivars as recorded in present study may therefore be
attributed to the presence of flavonoids, tannins,
phenolic compounds and other constituents present in
the methanolic extract. Further studies are needed to
isolate and characterize the bioactive principles for the
development of new antibacterial drugs.
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