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ABSTRACT 

Plants are an essential and integral part of complementary and alternative medicine due to their ability to generate secondary 
metabolites that are used to restore health and treat many diseases. The aim of the present study was to determine the antioxidant 
and antimicrobial activities of methanolic and aqueous extract of stems and leaves of Mentha rotundifolia L. from Algeria. The 
amounts of total phenolics solvent extracts (methanol and water extract) for the two parts of plant were determined 
spectrometrically. From the analyses, leaves aqueous extract had the highest total phenolic content (20.75±0.643 mg GAE/g). The 
highest total flavonoids content was measured in methanolic leaves extract 1.97±0.035 mg CAE/g). However the methanolic leaves 
extract had the highest DPPH scavenging ability with the lowest IC50 value (0.7 ± 0.028 mg/ml), the same tendency was observed 
with ferric reducing power. Concerning β-carotene bleaching assays results showed that the stems aqueous extract exhibited the 
highest antioxidant ability with an IC50 near than standards (0.52 ± 0.024 mg/ml). The antimicrobial activity was studied; all extracts 
were tested against five bacteria and three fungal species. 

Keywords: Aqueous extract, Antioxidant activity, Antimicrobial activity, Mentha rotundifolia L., Methanolic extract. 

 
INTRODUCTION

he medicinal plants have been main source for 
drugs over many centuries in many countries, in 
both developed and developing world. Traditional 

medicines products are not officially recognized in many 
countries, and the European Union presently developing 
regulatory laws for quality traditional medicines. It is 
estimated that at least 25% of all modern medicines are 
derived either directly or indirectly from medicinal plants. 
Traditional medicines play important role in world health 
treating millions of people.1 The medicinal property of 
herbs is due to the presence of different complex 
chemical substance as secondary metabolites, which are 
exclusively accumulated in different parts of the plants.2  

Medicinal plants are rich sources of antimicrobial agents. 
Many infectious diseases have been known to be treated 
with herbal extracts which are known to have a vast 
potentiality. The clinical efficacy of many antibiotics is 
being threatened by the emergence of multidrug-
resistant pathogens.3 As an alternate source to the 
existing antibiotics; there is an urgent need to discover 
new antimicrobial compounds from various medicinal 
plants which can be used to treat many infectious 
diseases.  

Several reports indicate that the antioxidant potential of 
medicinal plants may be related to the concentration of 
their phenolic compounds which including flavonoids 
which are important in plant defense mechanisms against 
invading bacteria and other types of environmental 
stress.4-7 Flavonoids have long been recognized to possess 
anti-inflammatory, anti-allergic, antiviral and anti-
proliferative activities.4,8 These compounds are of great 

value in preventing the onset and / or progression of 
many human diseases.9 The health-promoting effect of 
antioxidants from plants is thought to arise from their 
protective effects by counteracting reactive oxygen 
species.6 Antioxidants are compounds that help delay and 
inhibit lipid oxidation and when added to foods tend to 
minimize rancidity, retard the formation of toxic oxidation 
products, help maintain the nutritional quality and 
increase their shelf life.10 

Lamiaceae species are considered of high importance 
because of their use in folk medicine, culinary, cosmetics, 
flavoring and production of essential oils throughout the 
world. The genus Mentha which comprises 20 species 
distributed all over the world is among the major genera 
belonging to Lamiaceae family.11 It comprises herbaceous, 
perennial plants, common in temperate climates in 
Mediterranean region, Australia and South Africa.12 Aerial 
parts from Mentha species have been widely used for the 
treatment of cold, cholera, bronchitis, tuberculosis, 
sinusitis and for their diuretic, carminative, anti flatulent, 
expectorant, anti tussive and antioxidant properties.11,13 

Antioxidant capacity is widely used as a parameter to 
characterize nutritional health food or plants and their 
bioactive components.14 The Mentha species are cited as 
favorable free radical scavengers as well as primary 
antioxidants that may react with free radicals and limit 
ROS attack on biological and food systems.15 In Algeria the 
genus is represented by five species namely: M. 
rotundifolia, M. longifolia, M. spicata, M. aquatica and M. 
pulegium.16 

Antioxidant and Antimicrobial Activity of Aqueous and Methanolic Extracts of Mentha 
rotundifolia L. from Algeria
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Mentha rotundifolia L. is a long-lived plant, with a strong 
apple odor, drawn up stems, small or average (80 cm 
maximum), always covered with a thick sleeping bag with 
a ramified rhizome.17 Mentha rotundifolia (L.) Huds. is a 
hybrid between M. longifolia (L.) and M. suaveolens 
Ehrh.,18 but, some authors considered M. rotundifolia (L.) 
Huds. as a synonym of M. suaveolens Ehrh.,19 which is 
always used as condiment. It has been applied in the 
traditional medicine for a wide range of actions: tonic, 
stomachic, carminative, analgesic, antispasmodic, anti-
inflammatory, sedative, hypotensive and insecticidal.20 

However many studies have been carried on the chemical 
composition and biological activities of essential oils of M. 
rotundifolia.14,21-23 Until the investigations of M. 
rotundifolia extracts are still limited to an extract on the 
corrosion of steel.24 

To the best of our knowledge, there are no previous 
reports concerning in vitro antioxidant and antimicrobial 
activities of these plant parts extracts. The purpose of this 
study was to determine the total phenolic and the total 
flavonoid contents of methanol and aqueous extract of 
stems and leaves of Mentha rotundifolia L. from Algeria, 
to evaluate their antioxidant activities and to study the 
antimicrobial activities of those extracts on various 
bacterial and fungal species.  

MATERIALS AND METHODS 

Plant material 

Plant materials were collected in April 2013 at Tlemcen, 
Algeria. Botanical identification of the plant was 
conducted by Professor Noury Benabadji, “Laboratoire 
d’Ecologie et Gestion des Ecosystèmes”, Abou Bekr 
Belkaid University, Tlemcen (Algeria). A Voucher 
specimen of the plant was deposited in the Herbarium of 
this laboratory. Plant samples were dried in the share and 
conserved for future use. 

Preparation of extracts 

Aqueous extract 

10g of powder dissolved in 150 ml of water leaves 
distilled water were heated to reflux for 2 hours, after 
cold filtration, the filtrate was then evaporated to dryness 
under 65°C at reduced pressure using a rotary evaporator 
(Büchi Rotavapor R-200). The residues were then 
dissolved in 3 ml of methanol.25 

Methanolic extract 

A sample of 2.5 g of powder sheets was macerated in 25 
ml of absolute methanol in magnetic stirring for 30 min. 
The extract then was stored at 4 °C for 24 h, filtered and 
the solvent evaporated. Dry under reduced pressure at 
50°C at pressure using an evaporator rotary (Büchi 
Rotavapor R- 200). The resulting solutions were 
evaporated under vacuum at 50°C. The residues were 
then dissolved in 3 ml of methanol.26 

 

Determination of total phenolic content 

The total phenolic in leaves and stems aqueous and 
methanolic extracts content was determined by 
spectrometry using ‘‘Folin-Ciocalteu’’ reagent assay.27 A 
volume of 200 ml of the extract was mixed with 1 ml of 
Folin- Ciocalteu reagent diluted 10 times with water and 
0.8 ml of a 7.5% sodium carbonate solution in a test tube. 
After stirring and 30 min later, the absorbance was 
measured at 765 nm by using a Jenway 6405 UV-vis 
spectrophotometer. Gallic acid was used as a standard for 
the calibration curve. The total phenolic content was 
expressed as milligrams of gallic acid equivalents per 
gram of dry weight (mg GAE/g DW). 

Determination of total flavonoid  

The total flavonoid content in leaves and stems of 
methanolic and aqueous extracts was determined by a 
colorimetric assay.28 500 µL of catechin standard solution 
with different concentrations or methanolic extracts was 
mixed with 1500 µL of distilled water in a test tube, 
followed by addition of 150 µL of a 5% (w/v) NaNO2 

solution, at time t 0. After 5 min, 150 µL of AlCl3 at 10% 
(m/v) was added. After 6 minutes of incubation, at room 
temperature, 500 µL of NaOH (1 M) were added. The 
mixture was homogenized immediately after the end of 
the addition. The absorbance of the solution was 
measured at 510 nm against the blank. Results were 
expressed as milligram catechin equivalents of dry weight 
(mg CE/ g DW). 

DPPH Free-Radical-Scavenging Assay 

The hydrogen atom or electron donation abilities of some 
pure compounds were measured by the bleaching of a 
purple colored methanol solution of the stable 2,2-
diphenyl-2 picrylhydrazyl (DPPH) radical.29 Fifty microliter 
of various concentrations of the extracts in methanol 
were added to 1950 ml of a 0.025 g/l methanol solution 
DPPH. After a 30 min incubation period at room 
temperature, the absorbance was read against a blank at 
515 nm. DPPH free radical scavenging activity in 
percentage (%) was calculated using the following 
formula:  

DPPH scavenging activity (%) = (Ablank –Asample / Ablank) ×100 

Where a blank is the absorbance of the control reaction 
(containing all reagents except the test compound), a 
sample is the absorbance of the test compound. 

Extract concentration providing 50% inhibition (IC50) was 
calculated from the graph plotted of inhibition 
percentage against extract concentrations. The ascorbic 
acid (AA) methanol solution and tert-butyl-4-
hydroxyanisole (BHA) methanol solution were used as 
positive control. 

Reducing power assay 

Reducing power of all the extracts of M. rotundifolia was 
determined as described by Oyaizu.30 Different 
concentrations of plant extract solutions were mixed with 
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phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and 2.5ml of 1% 
potassium ferricyanide. The mixture was incubated at 
50°C for 20min. After incubation, 2.5ml of 10% 
trichloroacetic acid was added and the mixture was then 
centrifuged at 3000 rpm for 10mn. The upper layer of 
solution (2.5ml) was mixed with distilled water (2.5ml) 
and 0.1% ferric chloride (0.5ml). The absorbance of the 
mixture was measured at 700 nm. A higher absorbance 
indicates a higher reducing power. The assays were 
carried out in triplicate and the results are expressed as 
mean ± standard deviation. The extract concentration 
providing absorbance of 0.5 (IC50) was calculated from the 
graph of absorbance at 700 nm against extract 
concentration, 6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid (TROLOX) and tert-butyl-4-hydroxyanisole 
(BHA) were used as standards. 

β Carotene bleaching inhibition capacity 

Antioxidant activity based on the β-carotene/ linoleic acid 
method was evaluated by measuring the inhibition of the 
bleaching of β-carotene by the peroxides generated 
during the oxidation of linoleic acid.31 Two mg of β -
carotene were dissolved in 20 ml chloroform, and 4 ml of 
this solution were added to linoleic acid (40 mg) and 
Tween 40 (400 mg). Chloroform was evaporated under 
vacuum at 40 °C and 100 ml of oxygenated water were 
added. An emulsion was obtained by vigorously shaken, 
an aliquot (150 ml) of which was distributed in 96 well 
microtitre plate and methanolic solutions of the test 
samples (10 ml) were added. Twice replicates were 
prepared for each extract concentration. The microplate 
was incubated at 50 °C for 120 min, and the absorbance 
was measured at 470 nm using a EAR 400 microtitre 
reader (Multiskan MS, Labsystems). Readings were 
performed both immediately (t 0 min) and after 120 min 
of incubation. The antioxidant activity of the extracts was 
evaluated in terms of bleaching inhibition of the β 
carotene using the following formula: 

β carotene bleaching inhibition (%) = [(S – A120 )/(A0- A120) 
×100] 

Where A0 and A120 are the absorbances of the control at 0 
and 120 min, respectively, and S the sample absorbance 
at 120 min. The results were expressed as IC50 value 
(mg/ml). 

Antimicrobial activity 

Microbial strains 

The extracts were individually tested against a panel of 8 
microorganisms including six bacteria species, two Gram-
positive (Staphylococcus aureus ATCC 25923 and Bacillus 
cereus ATCC 10876), three Gram-negative (Escherichia 
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 
and Klebsiella pneumoniae ATCC 700603), yeast (Candida 
albicans ATCC 10231) and two filamentous fungi 
(Aspergillus flavus MNHN 994294 and Aspergillus 
fumigatus MNHN 566).  

 

Inhibition zone determination by disc diffusion assay 

Antimicrobial activity of extracts was screened for their 
inhibitory zone by the agar disc-diffusion method. The 
inoculums for the assays were prepared by diluting cell 
mass in 0.9% NaCl solution, adjusted to 0.5 McFarland 
scale, confirmed by spectrophotometrical reading on 
Specord 200 Analytikjena (Germany) at 625nm (λ = 0.08 - 
0.1, corresponding to 108 CFU/ml) for bacteria and 530nm 
(λ = 0.12 - 0.15, corresponding to 1-5 x 106 CFU/ml) for 
yeasts. For filamentous fungi, spore suspensions were 
prepared from 1 week old cultures on PDA plates at 25°C 
and standardized by adjusting the transmittance to 68 to 
82% at 530nm.32 One milliliter of standardized suspension 
of the tested microorganisms (106 CFU/ml for yeasts and 
bacteria except, S. aureus at 107 CFU/ml and filamentous 
fungi at 104 spores/ml) was spread on the solid media 
plates, using Mueller–Hinton agar (Sigma, India) for 
Bacteria, Sabouraud Dextrose Agar (Sigma, India) for 
yeasts and PDA (Sigma, Spain) for filamentous fungi. They 
were “flood-inoculated” onto the surface of the solid 
media plates. After drying, a sterile paper discs (6mm in 
diameter) impregnated with 10 µl of the plant extracts 
dissolved in pure dimethyl sulfoxide (DMSO) at a final 
concentration of 30 mg/ml (300µg/disc) were applied in 
the Petri dish. A disc prepared in the same condition with 
only the corresponding volume of DMSO (Sigma, France) 
was used as a negative control. The activity was 
determined by measuring the inhibitory zone diameter in 
mm after incubation at 37°C/24h for bacteria, at 
30°C/48h for yeasts and at 25°C/72h for filamentous 
fungi. Nystatin (30µg/disc) was used as reference 
antifungal against yeasts and filamentous fungi and 
Cephalexin (30µg/disc), Amoxicillin (25µg/disc) and 
Vancomycin (30µg/disc) were used as positive controls 
against bacteria. The data used was the mean of two 
replicates.  

Statistical analysis 

All experiments were performed at least in triplicate and 
the results are presented as mean ± standard deviation 
(SD).  

RESULTS AND DISCUSSION 

Total phenolic and total flavonoid content 

The total phenol and total flavonoid contents of extracts 
are shown in Table 1. The results obtained for our 
extracts show that the total phenolics ranged from 
3.96±0.35 mg GAE/g to 20.75±0.64 mg GAE/g (Table 1). 
The extracts having extracted the highest total phenolics 
are: aqueous extract leaves (20.75±0.64 mg GAE/g) and 
methanolic extract leaves (13.46± 0.97 mg GAE/g). The 
lowest contents of total phenolics were obtained with the 
methanolic extract stems (3.96±0.35 mg GAE/g), followed 
by aqueous extract stems (10.40±0.61 mg GAE/g). For the 
total flavonoid the leaves extracts were higher than stems 
content with 2.19±0.08 mg CAE/g for methanolic extract 
and 1.97±0.03 mg CAE/g for aqueous extract.  
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However the flavonoid content of stems methanolic and 
aqueous extracts were 1.6±0.01 mg CAE/g and 0.59±0.03 
mg CAE/g respectively. As can be seen, hight phenol 
content was not always accompanied by hight flavonoid 
content concentration, but the percentage contribution 

of flavonoid to total phenol varied between aqueous 
leaves extracts (9.4 %) and the others which are similar 
for aqueous, methanol stems and leaves methanol 
extracts. 

Table 1: Total phenolic and flavonoid contents of Mentha rotundifolia methanolic and aqueous extracts of leaves and 
stems 

Parameter 
Leaves Stems 

Aqueous Methanol Aqueous Methanol 

Phenol content* 20.75±0.64 13.46± 0.97 10.40±0.61 3.96±0.35 

Total flavonoid ** 1.97±0.035 2.19±0.08 1.6±0.01 0.59±0.03 

Flavonoid/Phenol (%) 9.4 16 15 14.8 

*Expressed as mg GAE/g of dry plant material; ** Expressed as mg CE/g of dry plant material; The data are displayed with mean ± standard deviation of 
twice replications; Mean values followed by different superscript in a column are significantly different (p<0.05). 

Antioxidant activity 

In the present study, three commonly used antioxidant 
evaluation methods such as DPPH radical scavenging 
activity, reducing power assay and β-Carotene bleaching 
inhibition capacity were chosen to determine the 
antioxidant potential of the methanolic and aqueous 
extracts of leaves and stems of Mentha rotundifolia. All 
the extracts tested showed an antioxidant activity. 

DPPH Free-Radical-Scavenging Assay 

The identification of antioxidants from medicinal plants is 
a fast-growing field of research, and many antioxidants 
have been investigated by several methods. The DPPH 
assay is a quick, reliable, and low-cost method that has 
frequently been used to evaluate the antioxidative 
potential of various natural compounds.33 

IC50 value was determined from plotted graph of 
scavenging activity against the different concentrations of 
M. rotundifolia extracts, ascorbic acid, and BHA. The 
scavenging activity was expressed by the percentage of 
DPPH reduction after 30 min of reaction. The 
measurements were duplicate and their scavenging 
effects were calculated based on the percentage of DPPH 
scavenged.34,35 

The obtained results are summarized in table 2 and the 
methanolic extract leaves (0.7 ± 0.03 mg/ml) exhibited 
scavenging activity against DPPH radicals in vitro of all 
studied extracts of M. rotundifolia. For methanolic extract 
stems (1.38±0.02 mg/ml), aqueous extract leaves 
(1.01±0.01 mg/ml) and aqueous extract stems (1.07±0.01 
mg/ml). These capacities of all extracts were less than the 
synthetic antioxidant ascorbic acid (0.12±0.08 mg/ml) and 
BHA (0.09±0.03 mg/ml), also determined in parallel 
experiments.  

Reducing antioxidant power assay (FRAP) 

The antioxidant capacity of leaf extracts was evaluated by 
FRAP assay because it also showed high reproducibility.36 

Reducing power is to measure the reductive ability of 
antioxidant and it is evaluated by the transformation of 

Fe3+ to Fe2+ by donating an electron, Therefore, the Fe2+ 
can be monitored by measuring the formation of Perl’s 
Prussian blue at 700 nm. However, the activity of 
antioxidants has been assigned to various mechanisms 
such as prevention of chain initiation, binding of 
transition-metal ion catalysts, decomposition of 
peroxides, and prevention of continued hydrogen 
abstraction, reductive capacity and radical scavenging.37,38 

Reducing power of methanolic and aqueous extracts of 
Mentha rotundifolia and standards (BHA and TROLOX) 
using the potassium ferricyanide reduction method were 
described in Figure 1.  

Table 2: IC50 (mg/ml) values of different methanolic and 
aqueous extracts of M. rotundifolia. 

Extracts DPPH IC 50 (mg/ml) 

Methanol leaves 0.7 ± 0.03 

Aqueous leaves 1.01±0.01 

Methanol stems 1.38±0.02 

Aqueous stems 1.07±0.01 

Ascorbic acid 0.12±0.08 

BHA 0.09±0.03 

The data are displayed with mean ± standard deviation of twice 
replications; Mean values followed by different superscript in a column 
are significantly different (p<0.05). 

 
Figure 1: Total reducing power of methanolic and 
aqueous extracts of M. rotundifolia. 
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Methanolic leaves extracts of M. rotundifolia showed 
strong ferrous iron chelating activity in a dose dependent 
manner with an IC50 value of 0.6 mg/ml. However, 
methanol stems extract displayed little reducing power 
under the experimental concentrations. 

β-Carotene-linoleic acid assay 

In this model system, β-Carotene undergoes rapid 
discoloration in the absence of an antioxidant, which 
results in a reduction in absorbance of the test solution 
with reaction time. This is due to the oxidation of linoleic 
acid that generates free radicals that attacks the highly 
unsaturated β-Carotene molecules in an effort to 
reacquire a hydrogen atom. When this reaction occurs 
the β-carotene molecule loses its conjugation and, as a 
consequence, the characteristic orange color disappears. 
The presence of antioxidant avoids the destruction of the 
β -carotene conjugate system and the orange color is 
maintained. The obtained results are summarized in table 
3.  

Table 3: IC50 (mg/ml) values of β-carotene-linoleic acid 
assay of methanolic and aqueous extracts of M. 
rotundifolia. 

Extracts β-carotene IC50(mg/ml) 

Methanol leaves 1.72± 0.03 

Aqueous leaves 0.97 ±0.03 

Methanol stems 0.62 ± 0.02 

Aqueous stems 0.52± 0.02 

Gallic acid 0.435 ± 0.003 

Trolox 0.242 ± 0.003 
The data are displayed with mean ± standard deviation of twice 
replications; Mean values followed by different superscript in a column 
are significantly different (p<0.05). 

Oxidation of the linoleic acid was effectively inhibited by 
the parts extracts of M. rotundifolia. 

Table 4: Antimicrobial activity of different extracts of M. rotundifolia using disc diffusion method (inhibition zones, mm) 

Microorganism 
 

Leaves Stems Controls  

Extracts Positive Controls Negative 
Control 

Aqueous Methanol Aqueous Methanol AMX VA CN NY DMSO 

Staphylococcus 
aureus 6.5±0.7 

 
9.5±0.7 

 
6.3±0.4 6.1±0.2 26.0±0.0 16.0±0 28.0±0.0 nt na 

Bacillus cereus na 07.0±0.0 6.11±0.17 na 25.0±0.0 15±0.4 na nt na 

Escherichia coli 9.9±0.1 10.4±0.8 6.12±0.2 7.5±0.7 12.0±0.2 8.0±0.0 18.0±0.1 nt na 

Pseudomonas 
aeruginosa 6.1±0.1 9.0±0.0 na 6.5±0.7 na na na nt na 

Klebsiella 
pneumoniae na 6.1±0.2 6.12±0.2 7.0±0.0 na na 10.0±0.7 nt na 

Candida albicans 8.2±0.3 10.0±0.0 na 6.5±0.7 na nt nt 19.0±0.8 na 

Aspergillus flavus na na na na na nt nt 22.0±0.2 na 

Aspergillus 
fumigatus na na na na na nt nt 34.0±0.7 na 

Nystatin (Ny. 30µg/disc), Cephalexin (CN. 30µg/disc), Amoxicillin (AMX. 25µg/disc) and Vancomycin (VA. 30µg/disc); Mean values of the growth 
inhibition zones, in mm, including the disc diameter of 6 mm; Antimicrobial activity = Average zone of inhibition ± SD Na, no antimicrobial activity; Nt, 
not tested 

The results show that methanolic extract stems (0.62 ± 
0.02 mg/ml), aqueous extract stems (0.52± 0.02 mg/ml), 
were the most potent of all studied extracts of M. 
rotundifolia and are most similar to Gallic acid 
(0.43±0.003 mg/ml). Aqueous extract leaves (0.97 ±0.03 
mg/ml) and methanol extract leaves (1.72± 0.03 mg/ml) 
are lower than the activity of standards. 

Antimicrobial activity 

Plants are important source of potentially useful 
structures for the development of new chemotherapeutic 
agents. The first step towards this goal is the in vitro 
antimicrobial activity assay.39 The antimicrobial potential 
of both the experimental plant was evaluated according 

to their zone of inhibition against various microorganisms 
and the results (Zone of inhibition) were compared with 
the activity of the controls (Table 4). 

The antimicrobial activity of M. rotundifolia extracts was 
determined against five bacteria, one yeast and two 
filamentous fungi and their potency was qualitatively 
assessed by the presence or absence of inhibition zones, 
zone diameters. Diameters of inhibition zone less than 7 
mm were recorded as non-active, between 7 and 10 mm 
were recorded as weakly active, more than 10 mm and 
less than 15 mm were recorded as moderately active and 
significantly active when diameters of growth inhibition 
were more than 16 mm.40 
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There is no previous report on evaluation of this plant 
extracts against these set of microorganisms. The results 
showed a little or no antimicrobial activity against all 
strains tested, with inhibition zones between 6.1 and 10.4 
mm. However, the methanol and aqueous extracts of M. 
rotundifolia leaves were found to be most effective 
against E. coli and C. albicans. In contrast, the most 
resistant microbial strains were the filamentous fungi. 
Otherwise, these results showed low antimicrobial 
activity in comparison with the diameter inhibition of 
positive controls.  

CONCLUSION  

In this work, the phenol and flavonoid contents of 
Algerian M. rotundifolia leaves and stems extracts and 
their related antioxidant activity with three different in 
vitro testing systems, and antimicrobial activity are 
demonstrated for the first time. Among various extracts 
tested, the methanolic leaves extract showed the best 
antioxidant activity. Further, although its antioxidant 
activity may be due to the presence of high flavonoid 
content. Although antimicrobial activity of the mentioned 
extracts were lower than standard reference, this need to 
be fully clarified by further assay methods. Further 
studies are also warranted to isolate and characterize 
active ingredients of this plant extracts that are 
responsible for the antioxidant activity, and to explore the 
existence of synergism, if any, among the compounds. 
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