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Abstract: Red grape seed extracts (RGSE) were found to have antimicrobial properties. This study was
conducted to determine the antibacterial potential of grape seed extracts on pathogenic bacteria and compare
their properties with the standard antibiotics. RGSEs exhibited variable degrees of antibacterial activities against
tested bacteria except for Enterococcus faecalis. Marked inhibition was observed with Pseudomonas aeruginosa
using the methanol extraction. The zones of inhibition using the different aqueous solvents were relatively
smaller compared to the zones of inhibition produced by the standard antibiotic discs. HPLC showed the
presence of gallic acid in RGSE peaking at 29.670 min. There is a strong potential for RGSE to be used as an
antimicrobial agent. It contains gallic acid and acts almost similar to standard antibiotics. However, the effects
of these agents need to be further investigated in vivo.
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Introduction
Pathogenic bacteria have always been consid-

ered as a major cause of morbidity and mortality
in humans. Pharmaceutical companies have pro-
duced a number of new antibacterial in the last
years; however, resistance to these drugs has in-
creased because of the emergence of bacterial
strains with multiple resistances to these antibiot-
ics, and has now become a global concern 1. Be-
cause of this, there has been an increase in de-
mand to develop new and effective antimicrobial
agents from other potential natural sources 2,3.

One of the highly potential natural sources of
antimicrobials against human pathogens is from
plants 4. Because of this, a multitude of researches
has been conducted worldwide searching for new
medicine sources, particularly from plants. Sev-
eral essential drugs are derived from plants such
as atropine, codeine, colchicine, digitoxin, morphine
and many more 5.

Grapes (Vitis vinifera L.) is one among the im-
portant fruit crops grown worldwide. Red grape
seed extract (RGSE) is well-known to contain
many bioactive compounds including catechins,
epicatechin, procyanidin, and some dimmers and
trimers. Catechins and pyocyanidins are biologi-
cally active constituents in green tea and red wine,
which are very strong antioxidants that inhibit low
density lipoprotein, lower plasma cholesterol and
prevent platelet aggregation 6. These phenolic
compounds are also found in cocoa, chocolate
products, apple 7,8. The polyphenols of grape seeds
have been recognized for their beneficial role in
human health. The grape seed is shown to dis-
play bioactivities apart from its antioxidant activ-
ity includes anti-inflammatory, anti-bacterial, anti-
cancer, antiviral, anti-aging and anti-diabetic 9-14.

The antibacterial activities of grape seed ex-
tracts were found to have inhibiting activities
against gram-positive bacteria including Bacillus
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cereus, B. coagulans, B. subtilis, Staphylococ-
cus aureus, Escherichia coli and Pseudomonas
aeruginosa at 850-1000 ppm., and also against
methicillin resistant S. aureus 15,16. The acetone :
water : acetic acid (90 : 9.5 : 0.5) extract was
found to be the effective antimicrobial concen-
tration that prevent food deterioration, and some
oral pathogens 17,18.

Since more researches based on grape seed ex-
tract can be beneficial, this research was con-
ducted to gain more knowledge towards its po-
tential use in medicinal science. The aim of study
focused on the determination of the antibacterial
potential of RGSE against some of pathogenic
bacteria and comparing their bacterial inhibiting
properties with the available antibiotics.

Material and Methods
Red grape seeds extract preparation

Red grapes were bought from a local market in
Riyadh, Saudi Arabia. The seeds were extracted,
collected, and washed with distilled water. The
dried red grapes seed were kept to dry at room
temperature. Dried seeds were then grounded
thoroughly to powder form. Ten grams were ex-
tracted and mixed with 100ml of each of the fol-
lowing solvents; ethanol, methanol and water sepa-
rately. Samples were shaken for three days in a
rotator shaker (120 rpm) at 27°C, then filtered
with Whatman No.1 filter paper. The resulting fil-
trate were kept to dry. Each dried crude extract
was dissolved in distilled water and sterilized
through filtration aseptically with 0.45 μm pore
size filter unit (Millipore, USA) and stored in ster-
ile Eppendorf tubes at -4°C for further use.

Bacterial strains
Pure cultures of standard bacterial strains tested

in this study included Staphylococcus aureus
(ATCC 25923), Methicillin Resistant S. aureus
(MRSA) (ATCC 12498), Enterococcus faecalis
(ATCC 29212), Bacillus subtilis (ATCC 6633),
Pseudomonas aeruginosa (ATCC 27853), Es-
cherichia coli ATCC (25966) and Salmonella
typhymirium (ATCC 19585). All bacterial strains
were obtained from the Microbiology laboratory
of King Khaled University Hospital in Riyadh,
Saudi Arabia. The cultures were grown on nutri-

ent agar plates at 37Cº for 18 hours and the colo-
nies were suspended in saline (0.85 % NaCl). Its
turbidity was adjusted to 0.5 MacFarland stan-
dards (108 CFU/mL). This suspension prepara-
tion was used to inoculate the plates.

Determination of antimicrobial activity
Agar well diffusion assay was performed to ex-

amine antibacterial activity of RGSE against patho-
genic bacteria. The inoculum of each prepared
bacterial suspension were swabbed on Muller
Hinton agar (MHA) plates. Wells of 5 mm were
cut with a sterile cork borer, and 100 μl of each
extract (ethanol, methanol and water) were
loaded separately in the wells. Plates were incu-
bated at 37°C for 18-24 hours. Antimicrobial ac-
tivity was determined by measuring the inhibition
zone. Standard antibiotic discs such as ampicillin
(AMP 10 μg), Vacomycin (VA 30 μg), Trimetho-
prim-sulphamethoxazole (SXT 25 μg) and Tetra-
cycline (TE 30 μg) were used as positive controls
and for comparison of the size of inhibition zones
with the RGSE activities.

High Performance Liquid Chromatography
(HPLC) analysis

Chromatographic analysis was carried out on
(HPLC, Shimadzu SPD-20A, Japan) to reveal the
chemical constituents of RGSE. Gallic acid was
separated and collected from the extract using
the analytical HPLC. Further to collection, gallic
acid was tested in vitro for its individual antibac-
terial activity again using the agar well diffusion
technique, on Muller Hinton plates, where 70 μl
of the collected gallic acid were loaded into the
well against the tested organisms. Plates were
incubated at 37 ÚC for 18-24 hrs. Analysis was
compared to a standard gallic acid (GA) using
C18 column that was set thermostatically at 25
ÚC. 300 μl of each GA and RGSE were first fil-
tered through 0.45μm syringe filters (Millipore,
USA), then the filtrate was inserted and run for
45 minutes. Ultraviolet detection was done at 254
nm. The mobile phase was water : methanol :
tetrachloroacetic acid (90 : 1 : 1).

All data results were analyzed statistically us-
ing the Predictive Analysis Software (PASW) ver-
sion 20 (SPSS Inc., IBM, Chicago, Illinois, USA).
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Results
The antibacterial activity of the RGSE are shown

in Table 1. The results indicated that RGSEs ex-
hibited antibacterial activities at variable degrees
against test bacteria. Marked inhibition was ob-
served with P. aeruginosa using the methanol
extraction of RGSE (21 mm), followed by S.
aureus with methanol extract (20 mm). The
methanol extraction showed zones of inhibition of
bacteria between 15 and 21 mm, compared to
ethanol extraction (9 - 20 mm) and water extrac-
tion (9.5 - 15.5 mm). E. faecalis growth was not
affected by RGSE using different aqueous sol-
vents. The zones of inhibition using the different
solvents (methanol, ethanol and water), were rela-
tively smaller compared to the zones of inhibition
produced by the standard antibiotic discs except
for the activity against S. typhimurium LT2, which
has a 2 mm larger zone of inhibition with the
methanol extraction than the standard SXT disc.
(Table 1 and Fig. 1).

In the HPLC analysis, it was noted that the ef-
fect of Gallic acid was slightly negligible or even
no effect compared to the crude extract were all
phenolic contents are combined. Fig. 2 shows the
HPLC profile of the methanol extract of RGSE

exhibiting the presence of Gallic acid peaking at
29.670 min.

Discussion
RGSE are known to have antioxidant and anti-

microbial activities. This has been reported in sev-
eral previous studies that investigated on the po-
tential antibacterial activities of the RSGE on
some of human pathogenic species (15 - 18). The
antibacterial activity of the RGSE is due to the
biologically active phenolic flavonoid compounds
that act by suppressing bacterial virulence fac-
tors including inhibition of biofilm formation, re-
duction of host ligands adhesion, and neutraliza-
tion of bacterial toxins 19. Non-flavonoid com-
pounds particularly Gallic acid have been reported
to have antibacterial activity against Gram-posi-
tive and Gram-negative bacteria, even better an-
tibacterial activity than gentamicin and strepto-
mycin 20.

The present work demonstrates the antimicro-
bial value of RGSE by using various solvents
against different species of gram positive and
gram negative bacteria. The well diffusion test
revealed that RGSEs showed best activity against
P. aeroginosa, S. aureus and S. typhimutrium,

Table 1. Average inhibition zones (in mm.) of solvent and aqueous extraction
of RGSE using Agar well diffusion method against test organisms

Test organisms Average inhibition zones (in mm.) Zone of inhibition
Methanol Ethanol Water (antibiotic discs)

extract extract extract

S. aureus 20.5 20.0 9.5 Amp (10) = 29 mm
MRSA 16.5 19.0 15.5 Va (30) = 25 mm
E. faecalis - - - SXT(25) = 27 mm
B. subtilis 15.0 9.0 11.0 TE (30) = 25 mm
P. aeruginosa 21.0 14.5 - TE(30) = 27 mm
E. coli - - 12.0 SXT(25) = 27mm
S. typhymirium LT2 20.0 10.0 13.0 SXT(25) = 18 mm

Diameter of zone of inhibition in mm Data represented as mean of three reading
Disc diameter = 6mm
Hole diameter = 6mm
Amp = ampicillin 10 mg/ug/disc
SXT = trimethoprim-sulphamethoxazole 25 mg/ug/disc
Va = vancomicin 30 mg/ug/disc
Te = tetracyclin 30 mg/ug/disc
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Fig. 1. Photographs showing zone of Antibacterial Inhibition of RGSEs (in mm) by Solvent
and Aqueous Extracts against S. aureus (A), MRSA (B), B. subtilis (C),

E. coli (D), S. typhimurium (E) and P. aeruginosa (F)

Fig. 2. HPLC profile of the RGSE methanol extract
showing the peaking of Gallic acid at 29.670 min

A B C

D E F
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followed by MRSA and B. subtilis. However, the
extracts showed minimal or no activity against E.
coli and E. faecalis. Table 1 and Fig. 1 clearly
shows the antibacterial activity of RGSE against
the test organisms. Despite the smaller zones of
inhibition displayed RSGE on the test organisms
as compared to the standard antibiotic discs, the
potential use of RGSE for antibacterial use is
clearly manifested. One probable reason why
these RGSE did not produced marked inhibition is
that most plant extracts generally contain fla-
vonoids in the glycosidic form 21.

Our results also suggests that alcohol is the best
solvent for the extraction of active compounds as
compared to distilled water in most of the test
bacteria except for E. coli, where water extract
showed a wider zone of inhibition compared to
methanolic and ethanolic extracts. It is known that
the yields of polyphenols decreases with water
extraction compared to methanol and ethanol ex-
traction in which the yield of extracts is increased
with the time of extraction 22.

The HPLC analysis confirmed the presence of
Gallic acid which peaked at 29.670 minutes (Fig.
2). Gallic acid is known to exhibit a wide range of
antibacterial effects which are able to change the
membranes of some pathogenic bacteria irrevers-
ibly 23,24. Fruits are well known to have high phe-
nolic content; however, each compound has a dif-
ferent antioxidant capacity, depending on its struc-
ture, number of aromatic and hydroxyl groups and
their distribution in the structure 25,26. The com-
position of bioactive phenolic is complex and it is

assumed that all account to the overall antioxi-
dant capacity, where their interactions could be
additive, synergistic or even antagonistic 27. In
order to gain more insights about the antibacterial
activity of grape seeds methanol extract mainly
attributed to the phenolic compound, particularly
related to the presence of Gallic acid. It was noted
that the effect of Gallic acid was slightly negli-
gible or even no effect compared to the crude
extract were all phenolic contents are combined.
Hence we can assume that the potent antibacte-
rial activity of grape seed extract is mainly due to
the synergistic interaction between the second-
ary metabolites mainly phenolic compound rather
due to the individual effect of one phenolic acid
namely Gallic acid.

Conclusion
RGSE contain Gallic acid and has the potential

to be used as an antimicrobial agent. These re-
sults are encouraging and provided a scientific
insight to further determine the antimicrobial prop-
erties of RGSE. Development of more extraction
methods to enhance the yield of RGSE and Gallic
acid from red grapes are potential areas for fur-
ther research. However, the effects of these
agents need to be further investigated in vivo.
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