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ABSTRACT

Antioxidant and antibacterial activities of methanolic extract of Capparis spinosa buds were investigated
in this study. The antioxidant properties were evaluated in vitro by using 1,1-diphenyl-2-picrylhydrazyl (DPPH)
free radical assay and the measurement of the metal-chelating activity. The antibacterial activity was tested
against a pathogenic bacteria using agar disc-diffusion and micro broth dilution methods. Results showed that
Capparis spinosa bud extract exerted a strong scavenging activity against DPPH radical with IC50 values of
53.53 ug/ml, and exerted a  metal chelating activity toward ferrous ions with IC50 values of 190.84 µg/ml.
Furthermore, the extract showed appreciable antibacterial properties. These findings suggest that the Capparis
spinosa bud extract may be considered as an interesting source of antioxidants and antibiotics for therapeutic
or nutraceutical industries.
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Introduction

Oxidative damage to cellular components such as
cell membrane by free radicals is believed to be
associated with the development of degenerative
diseases including cardiovascular disorders, cancer,
inflammation, arthritis, immune system decline, brain,
dysfunction, and cataract [4,14]. Antioxidants play an
important role to protect the human body against
damage by reactive oxygen species. Mechanism of
antioxidant action include suppressing of ROS
formation, either by inhibition of enzymes or by
chelating trace elements involved in free-radical
production, scavenging reactive species and
upregulating or protecting antioxidant defenses
[18,25]. Compounds that can scavenge free radicals

have great potential in ameliorating several disease
processes related to reactive oxygen species (ROS)
generation [26]. Recently, interest has increased
considerably in finding naturally occurring
antioxidants for use in foods or medicinal materials
to replace synthetic ones, which are being restricted
due to their side effects [28]. 

Medicinal plants are considered to be an
important source of therapeutic compounds and the
therapeutic benefit of many medicinal plants is often
attributed to their antioxidant and antibacterial
properties [11,19]. Moreover, the screening of
medicinal plants for active compounds has become
very important because these may serve as promising
sources of novel antibiotic prototypes [12].
Antimicrobials of plant origin have enormous



282Adv. Environ. Biol., 5(2): 281-287, 2011

therapeutic potential. They are effective in the
treatment of infectious diseases while simultaneously
mitigating many of the side effects that are often
associated with synthetic antimicrobials. The
beneficial medicinal effects of plant materials
typically result from the combinations of secondary
products present in the plant. In plants, these
compounds are mostly secondary metabolites such as
alkaloids, steroids, tannins, and phenol compounds,
flavonoids, steroids, resins fatty acids gums which
are capable of producing definite physiological action
on body.

Capparis Spinosa L. (Capparaceae) is a common
aromatic plants growing wild in the dry regions
around the Mediterranean basin. From ancient times,
the floral buttons of Capparis Spinosa were
employed as a flavoring in cooking and are also used
in traditional medicine for their diuretic,
antihypertensive, and tonic properties [29]. Floral
buds contain lipids, alkaloids, glucocapperin as major
glucosinolate, and a number of antioxidant
phytochemicals such as flavonoids and other
polyphenols [10,5]. The antioxidative effect of plant
extracts is mainly due to phenolic components, such
as flavonoids [21], phenolic acids, and phenolic
diterpenes [22].

It has been shown that in vitro screening
methods could provide the needed preliminary
observations necessary to select crude plant extracts
with potentially useful properties for further chemical
and pharmacological investigations. In the present
study, the methanol extract of the buds of Capparis
spinosa was screened for antioxidant and antibacterial
properties using standard methods. The findings from
this work may add to the overall value of the
medicinal potential of the herbs.

Materials and Methods

Chemicals

Ferrozine [3-(2-pyridyl)-5, 6-bis (4-phenyl-
sulfonicacid)-1,2,4-triazine)], Iron(II) chloride (Fecl2),
butylated hydroxytoluene (BHT), were purchased
from Sigma (Germany). 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) was purchased from Fluka
(Germany). All other reagents were from Sigma
(Germany), and were of analytical grade.

Plant material and preparation of the extract:

Capparis spinosa buds were collected in May
2008 from Bejaia, Algeria. The buds were cleaned,
shadow-dried and pulverized to dry powder.
Methanolic extract was prepared by maceration of
100 g of powdered plant material with 80% methanol
at room temperature for 48 h with frequent agitation.
After filtration, the filtrate was concentrated under

reduced pressure at 40 °C. The residue was
lyophilized and stored until use.

Microorganisms:

Bacterial species, Gram-positive  (Staphylococcus
aureus ST01, Staphylococcus aureus ST01,
Enterococcus faecalis, Bacillus subtilis and Bacillus
megaterium) and Gram-negative (Escherichia coli,
Enterobacter cloacea, Klebsiella pneumoniea,
Citobacter SP., Serratia marcessans, Pseudomonas
aeruginosa ST01, Pseudomonas aeruginosa ST02,
Pseudomonas aeruginosa ST03, Salmonella typhi,
and Stenotrophomonas maltophilia) were used for the
antimicrobial tests. The strains were supplied by the
laboratory of Applied Microbiology, Faculty of
Microbiology, Sétif University, Algeria.

They were maintained on agar slant at 4 °C in
the laboratory where the antimicrobial tests were
performed. The strains were activated at 37 °C for
24 h on nutrient agar prior to any screening. Mueller
Hinton (MH) agar and Nutrient broth were used for
the antimicrobial assays.

DPPH radical-scavenging assay:

The effect of the extract on DPPH radical was
estimated using the method of Liyana-Pathirana and
Shahidi [17]. A solution of 0.135 mM DPPH in
methanol was prepared and 1.0 ml of this solution
was mixed with 1.0 ml of methanol containing
different concentrations of Capparis spinosa bud
extract. The reaction mixture was vortexed
thoroughly and left in the dark at room temperature
for 30 min. The absorbance of the mixture was
measured spectrophotometrically at 517 nm.
Butylated hydroxytoluene (BHT) was used as
reference. The ability to scavenge DPPH radical was
calculated by the following equation:

Scavenging activity (%) = (Abscontrol –
Abssample/Abscontrol) X 100

where Abscontrol is the absorbance of the control
reaction mixture excluding the test compounds, and
Abssample is the absorbance of the test compounds.

Ferrous ion chelating activity:

Ion chelating activity was evaluated according to
the method described by Le et al [15] with slight
modifications. Briefly, 1200 µl of solution containing
different  volumes with different concentrations of
Capparis spinosa bud extract or the standard chelator
EDTA, 50µl of FeCl2 (0.6 mM) and methanol. The
mixture was shaken well and allowed to react at
room temperature for 5 min. One hundred microliters
of ferrozine (5 mM) was then added, the mixture



283Adv. Environ. Biol., 5(2): 281-287, 2011

shaken again, followed by further reaction at room
temperature for 10 min to complex the residual Fe2+

ion. The absorbance was measured at 562 nm and
the chelating effect was calculated as a percentage,
using the equation below: 

% Chelating = [(Abs562 control – Abs562 test) /
Abs562 control] x 100

Screening for antibacterial activity:
Disc diffusion method:

The antibacterial effect of methanolic Capparis
spinosa buds extract was tested against Gram-positive
(Staphylococcus aureus ST01, Staphylococcus aureus
ST01, Enterococcus faecalis, Bacillus subtilis and
Bacillus megaterium) and Gram-negative (Escherichia
coli, Enterobacter cloacea, Klebsiella pneumoniea,
Citobacter SP., Serratia marcessans, Pseudomonas
aeruginosa ST01, Pseudomonas aeruginosa ST02,
Pseudomonas aeruginosa ST03, Salmonella typhi,
and Stenotrophomonas maltophilia), using disc
diffusion assay described by Genç et al. [8]. Briefly,
20 ml of Muller-Hinton (MH) agar were poured in
sterile Petri plates and allowed to solidify. Then, 100
µl of overnight test bacterial cultures were spread on
the surface of dried MH agar. Sterile antibiotic discs
(6 mm diameter) were placed on the surface of the
inoculated plates and filled with 50 µl of the crud
extract (170 mg/ml). Cefoxitin (30 µg/disc) was used
as a reference antibiotic control, whereas, sterile
distilled water was the negative control. The plates
were kept at 4°C for 2 hours. After incubation at
37°C for 24 hours the growth of inhibition zones
were recorded. Antibacterial activity was expressed
as a ratio of the inhibition zones caused by the plant
extract and cefoxitin. The solvent used was tested
and did not show any inhibition on bacterial growth.
The results are averages of triplicate tests.

Determination of the minimum inhibition
concentration by Broth Micro dilution method:

The minimum inhibitory concentration (MIC),
considered as the lowest concentration of the sample,
which inhibits the visible growth of a microbe, was
determined by the micro broth dilution method as
described by Al-Hiari et al. [3], screening different
concentrations in the range 0.085 to 0.00269 mg/ml.
The MIC test was performed in 96-well flat-bottom
microtiter plates. Briefly, 100 µl of previously
prepared and sterilized Mueller Hinton broth  (MHB)
broth was added in each well, with an exception to
the first column wells where 100 µl of double
strength, sterilized (MHB) was added in order to
maintain the consistency of the broth along the plate
after the addition of the tested compound. An
equivalent volume of each extract mother solution

was added to the first well, mixed with the broth,
followed by two fold serial dilution onto successive
wells across the plate to end up with 11 successive
two fold dilutions for each of the tested extracts.
Then microliters of bacterial suspension, prepared in
(MHB) was used to inoculate each well. Control tests
for each experiment were performed. Positive growth
control was performed by adding 10 µl of each
microorganism suspension to four wells in each
plates of the culture medium without the extract.
Negative growth control was also performed using
four un-inoculated wells of medium without the
extract. Plates were incubated at 37°C for 24 hours,
and were checked for turbidity visually.

Statistical analysis:

Results are expressed as means ± SD.
Differences were considered to be statistically
significant when P < 0.05.

Results and Discussion

Methanolic extract of Capparis spinosa buds
exhibited a strong scavenging activity against DPPH
radical in a concentration-dependent manner. This
activity was higher than that obtained with the
standard antioxidant BHT and approached the
saturation at 100 µg/ml (Figure 1, A and B). IC50

values were 53.53µg/ml. Moreover, the extract was
able to chelate ferrous ions in a concentration-
dependent manner with IC50 value of 190.84 µg/ml,
but this activity was less important than that obtained
with the standard chelator, EDTA (Figure 2, A and
B).

In the disc diffusion method, methanolic extract
of Capparis spinosa buds showed antimicrobial
activities against Escherichia coli, Citrobacter Sp.,
Serratia marcessans, Pseudomonas aeroginosa ST01,
Pseudomonas aeroginosa ST02, Stenotrophomonas
maltophilia, Staphylococcus aureus ST01,
Enterococcus feacalis, Staphylococcus aureus ST02
and Bacillus subtilis but not against Enterobacter
cloacea, Klebsiella pneumoniea, Salmonella typhi,
Pseudomonas aeroginosa ST03 and Bacillus
megaterium (Table 1). The zone of inhibition
between the edge of the filter paper and the edge of
the inhibition area is ranging from 7mm for
P s e u d o m o n a s  a e r u g i n o s a  S T 0 2  a n d
Stenotrophomonas maltophilia to 15mm for
Pseudomonas aeruginosa ST01. These inhibition
values are, however, lower than that of the reference
drug, Cefoxitin (30µg/disc). The values of the
Minimum Inhibitory Concentration (MIC) are
presented in table 1.
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Fig. 1: DPPH radical-scavenging activity of methanolic extract of Capparis spinosa buds (A) and the standard
antioxidant, BHT (B). Values are expressed as means ± SD (n = 3).

Fig. 2: Ferrous ion chelating activity of methanolic extract of Capparis spinosa buds (A) and the standard
chelator EDTA (B). Values are expressed as means ± SD (n = 3).

Table 1:  Zone of inhibition of Gram positive and Gram negative bacteria and minimum inhibitory concentration (MIC) of methanolic
extract (Met. E) of Capparis spinosa buds expressed as µg/ml.

Microorganisms Zone of inhibition (mm)  MIC (µg/ml)
-----------------------------------------------
Met. E Cefoxitin

Control negative Escherichia coli 14.5 35 5.31
Enterobacter cloacea - 29 /
Klebsiella pneumoniea - 34 /
Citrobacter sp. 14 32 5.31
Serratia marcessans 13 30 5.31
Pseudomonas aeruginosa ST01 15 20 2.69
Pseudomonas aeruginosa ST02 7 22 > 85.00
Salmonella typhi - 14 /
Stenotrophomonas maltophilia 7 25 > 85.00
Pseudomonas aeruginosa ST03 - 20 /

Control positive Staphylococcus aureus ST01 - 28 /
Enterococcus feacalis 13 18 10.6
Staphylococcus aureus ST02 12 27 10.6
Bacillus megaterium 12 18 /
Bacillus subtilis 11 18 10.6

(-), no inhibition
(/), not determined

Discussion:

The antioxidant effects of methanolic extract of
Capparis spinosa buds were tested by measuring free
radical-scavenging capacity and metal-chelating
activity. While the in vitro antioxidant assays are
chemical-based, and the behavior in this system

might not reflect its in vivo behavior, these assays
may serve as a reasonable preliminary indicator of
antioxidant potential. The comparisons made against
BHT which is a natural antioxidant gave a good
indication on the strength of the antioxidant activity
and the presence of potential natural antioxidants.
The present study showed that the extract has the
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proton-donating ability and could serve as free
radical scavenger or ion chelator, acting possibly as
primary antioxidants. Thus, the antioxidant assays
suggest that Capparis spinosa buds contain
constituents that are good radical scavengers and ion
chelators. It is interesting to note that the methanolic
extract of Capparis spinosa buds, rich in flavonoids,
including quercetin and kaempferol glycosides, was
demonstrated to possess strong antioxidant/free
radical scavenging effectiveness in different in vitro
tests [6]. Floral buds contain lipids, alkaloids,
glucocapperin as major glucosinolate, and a number
of antioxidant phytochemicals such as flavonoids and
other polyphenols [10,5]. The measurement of the
metal-chelating activity of Capparis spinosa bud
extracts was based on the absorbance measurement
of iron (II)–ferrozine complex after prior treatment of
an iron (II) solution with test material. Methanolic
extract was active to chelate free Fe2+, which
indicates that the compounds responsible of this
activity are likely methanol soluble. Indeed, Yoshino
and Murakami [27] reported that both rutin and its
aglycon quercetin inhibited microsome peroxidation
induced by Fe2+. Formation of inactive iron-rutin
complex, which is unable to generate the reactive
hydroxyl radical, plays a principal role in the
antioxidant action of flavonoids [1]. Besides,
concerning the role of rutin in the different assays, it
is evident that other phenolic compounds may be
involved in the antioxidant properties of the
methanolic extract. The antioxidant activity of
phenolic compounds is mainly due to their redox
properties, which can play an important role in
absorbing and neutralizing free radicals. Previous
studies have reported the presence of other flavonoid
compounds such as kaempferol and quercetin
glycosides in addition to rutin [23].

Plant extracts are potential sources of novel
antimicrobial compounds especially against bacterial
pathogens [24]. In vitro studies in this work showed
that Capparis spinosa bud extract inhibited bacterial
growth but their effectiveness varied. The
antimicrobial activity of many plant extracts has been
previously reviewed and classified as strong, medium
or weak. An important characteristic of plant extracts
and their components is their hydrophobicity, which
enable them to partition the lipids of the bacterial
cell membrane and mitochondria, disturbing the cell
structures and rendering them more permeable.
Extensive leakage from bacterial cells or the exit of
critical molecules and ions will lead to death [20].
According to the antibacterial assay done for
screening purpose, all the gram negative
microorganisms (Pseudomonas aeroginosa ST01,
Escherichia coli, Citrobacter Sp., Serratia
marcessans) were the most susceptible bacteria to the
extract, whereas the gram negative microorganisms
(Enterobacter cloacea, Klebsiella pneumoniea,

Salmonella Typhi and Pseudomonas aeroginosa ST0)
were the most resistant to the plant extract. On the
contrary, only one gram positive microorganism;
Bacillus megaterium was resistant to the extract.
These observations are likely to be the result of the
differences in cell wall structure between Gram-
positive and Gram-negative bacteria, with Gram-
negative outer membrane acting as a barrier to many
environmental substances including antibiotics [7]. It
is known that, in general, the Gram-negative bacteria
are more resistant than the Gram-positive ones [2].
Gram negative and Gram-positive bacteria cause
different types of infections; their inhibition by the
extract might suggest their possible use in the
treatment of infections. Furthermore, Escherichia coli,
which is a Gram-negative bacterium, was inhibited
strongly by the methanolic bud extract. Although it
belongs to the normal flora of humans, an
enterohaemorrhagic strain of E. coli has caused
serious food poisoning, and preservatives to eliminate
its growth are needed [9]; the extract of Capparis
spinosa buds might therefore be of use. This
antibacterial effect may be due to the presence of
antibacterial compounds in the extract such as lipids.
Indeed, fruits of Capparis Spinosa contain several
fatty acids [13], which may be serving as
antibacterial drugs. Lipophilic compounds are likely
to induce efficient disruption of membrane structure
in eukaryotic cells [6,16]. Sterol containing
compounds can also develop good antimicrobial
properties due to their ability to interfere with
membrane structure in bacteria cells as well as in
yeasts like Candida albicans [6].

Conclusion:

This study indicates that the bud extract of
Capparis spinosa could serve as free radical
scavenger and as a good ion chelator or, acting
possibly as primary and secondary antioxidants. The
antibacterial properties of Capparis spinosa buds are
effective. The data obtained in this study might
suggest a possible use of Capparis spinosa as a
source of natural antioxidant and antimicrobial
agents. The significant antibacterial and antioxidant
effect of this plant, usually administered orally, is in
accordance with their use in traditional medicine.
However, further currently going on pharmacological
and toxicity studies are necessary.
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