
Australian Journal of Basic and Applied Sciences, 5(9): 808-815, 2011
ISSN 1991-8178

Corresponding Author: Enas N. Danial, Department of Biochemistry, Faculty of Girls Science, King
Abdulaziz University, Jeddah, Saudi Arabia,

E-mail: Enas_mahdy@yahoo.com

808

Screening of some Medicinal Plants for Antioxidant and antimicrobial activity and
Their Phenolic Contents.

1Hanan S. Alnahdi, 1Najla O. Ayaz and 1,2Enas N. Danial

1Department of Biochemistry, Faculty of Girls Science, King Abdulaziz University,
Jeddah, Saudi Arabia,

2Department of Chemistry of Natural and Microbial Products, National Research Center, Dokki,
Cairo, Egypt

Abstract: Antioxidants are vital substances which possess the ability to protect the body from damage
caused by free radical induced oxidative stress. A variety of free radical scavenging antioxidants exist
within the body. Many of them are derived from dietary sources like fruits, vegetables and herbs. In
current study the antimicrobial activity, the antioxidant activity and radical scavenging activity of
water extracts of twelve selected plant materials, traditionally used by King Saudi Arabia  population
as folk remedies, were evaluated against linoleic acid peroxidation and 2,2diphenyl-1-picrylhydrazyl
radical. The water extracts of these plants were tested for their antimicrobial activity (against three
Gram-positive bacteria, three Gram-negative bacteria, yeast and fungi), their antioxidant activity
antimicrobial activity and total phenolic content. Then, a phytochemical screening was realized for the
extracts. Our results showed that Rosmary and Chamomile have the highest antimicrobial activity,
antioxidant activity and total phenolic content.
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INTRODUCTION

Aromatic, medicinal and spicy plants are immense and sustainable source of natural compounds with
various beneficial properties. Therefore, such materials have been used since ancient ages for  various
applications, particularly healing of diseases, flavoring of foods and formulation of fragrances (Kris et al.,
2002). Some of these plants nowadays are grown commercially and serve for the production of a variety of
ingredients. However, some of medicinal and aromatic herbs for some reasons have not found wider application
and sometimes are referred to as forgotten plants (Souza et al., 1995). It is reasonable to revise the forgotten
plants by assessing their applicability and benefits using modern scientific analysis methods. The first phase
in the assessment of these plants  includes analysis of their essential oils, antioxidative properties and
antimicrobial activity. Antioxidants are a group of compounds that facilitate survival in plants and may promote
the health of humans that consume a variety of plant foods (Silici et al., 2010; Harborne, 1998). In plants, the
term antioxidant often refers to a wide range of phenolic compounds that vary from simple phenolic acid to
highly polymerized compounds such as tannins. Phenolic compounds, or polyphenols, are categorized into 15
main classes with over 8,000 identified compounds. The largest category is the flavonoid group, comprising
13 classes with over 5,000 compounds (Harborne, 1998; Fine A.M. and Candidate, 2000; Kris et al., 2002).
The antioxidant activity of polyphenols is mainly due to their redox properties, which can play an important
role in adsorbing and neutralizing free radicals, quenching oxygen, or decomposing peroxides. Antioxidant
activities of polyphenols have been suggested to exert beneficial pharmacological effects on neurological
disorders on the basis of in vitro observations (Parr and Bolwell, 2000). Antioxidants that retard the oxidation
process may additionally exhibit antimicrobial activity (Hao et al., 1998; Cutter, 2000; Puupponen et al., 2001).
The antimicrobial compounds found in plants are of interest because antibiotic resistance is becoming a
worldwide public health concern especially in terms of food-born illness and nosocomial infections (Anderson
et al., 2001; Vattem et al., 2004; Hsueh et al., 2005;  Lin et al., 2005; Mora et al., 2005).

The evaluation of the antioxidant activities of polyphenols from ethnomedicinal plants may also be
necessary because they are among desired medicinal properties of plants due to their nutraceutical effects (Zhu
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et al., 2004). Polyphenolic compounds in plant, including the catechins, exert anticarcinogenic, antimutagenic
and cardioprotective effects linked to their free radical scavenging (Parr and Bolwell, 2000; Santos and
Scalbert, 2000). They are reported to be chemopreventive agents by lowering cholesterol and roughly limit cell
damage (Ferreira and Slade, 2002).

In addition to their individual effects, antioxidants interact in synergistic ways and have sparing effect in
which one may protect another against oxidative destruction. These justify the overwhelming interest in finding
naturally occurring antioxidants for use in foods or medicinal materials to replace synthetic antioxidants.
Therefore, in recent years, considerable attention has been directed towards the identification of plant materials,
with antioxidant ability (Parr and Bolwell, 2000).

On continuation of our screening project for the search of the antimicrobial and antioxidant activity of
popular medicinal plants in King Saudi Arabia, we studied 12 plant extracts. The antimicrobial activity, the
antioxidant activity of these plant extracts against linoleic acid peroxidation and radical scavenging activity
against 2, 2-diphenyl1-picrylhdydrazyl (DPPH)  and total phenolic content were studied in this report. 

MATERIAL AND METHOD

Plant material:
Twelve medicinal plant materials were purchased from the local herbal market of Kingdom Saudi Arabia.

Voucher specimens from all plant materials were deposited at the Herbal Museum, Department of
Pharmacology, Faculty of science, King Abdulazziz University of Medical Sciences, for identification. The
plant materials were cleaned, dried and powdered. The botanical name, family name, English name, part used,
and traditional use are presented in table (1)

Extraction:
A quantity (10 g) of each powdered plant material was soaked in 100 ml of water, after 1h stirring, at

room temperature overnight. The supernatant was decanted and the residue was macerated two more days with
dist water. The pooled supernatants were combined and filtered. The filtrates were concentrated under reduced
pressure and their extract yields were calculated.

Linoleic acid assay:
The sample preparation was carried out as described (Kikuzaki and Nakatani, 1993). A mixture of 1 mL

plant extract, 4 mL 99.5% ethanol, 4.1 mL 2.5% linoleic acid in 99.5% ethanol, 8.0 mL 0.02 M phosphate
buffer (pH 7.0) and 3.9 mL distilled water was placed in an oven at 40°C in the dark for 1 h. Linoleic acid
assay was conducted according to a pilot method (thiobarbituric acid TBA) described by (Kikuzaki and
Nakatani, 1993; Ottolenghi, 1959). Two mL of prepared sample was added to 1.0 mL 20%. trichloroacetic acid
(TCA) and 2.0 ml of 0.2% thiobarbituric acid (TBA), then the mixture was placed in a boiling water bath for
10 min. After cooling, the mixture was centrifuged at 3000 g for 20 min. The resultant supernatant was
incubated up to 7 days at room temperature. The same procedure was repeated with a blank. Along this period
absorbance of the mixtures was measured at 532 nm using a spectrophotometer (UV-Vis model SP – 2000 UV
Spectrum), every day and the absorbance value taken one day after the blank reached maximum was
considered. Antioxidant activity is described by percent inhibition as in Eq (1):

I% = (Ablank ! Asample/Ablank) ×100   (1)

where Ablank is the absorbance of the blank (containing all reagents except the tesed compound), and Asample is
the absorbance of the test sample.

DPPH Free Radical and Scavenging Activity:
The hydrogen atom or electron donation ability of the corresponding extracts was measured from the

bleaching of purple colored methanol solution of DPPH (Cuendet et al., 1997; Burits and Bucar, 2000). Fifty
μL of water plant extract were added to 5 mL of 0.004% ethanolic solution of DPPH. After a 50 min of
incubation at dark, the absorbance was read against a blank at 517 nm using a spectrophotometer (UV-Vis
model SP – 2000 UV Spectrum). Inhibition free radical DPPH in percent (I %) was calculated as in Eq (2):

I% = (Ablank ! Asample/Ablank) ×100   (2)
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where Ablank is the absorbance of the blank (containing all reagents except the tesed compound), and Asample is
the absorbance of the test sample.

Determination of Total Phenolics Content:
The total phenolic content in the plant water extracts was determined by using Folin–Ciocalteu reagent

(Gulluce et al., 2005). One ml extract was added to 10 ml deionized water and 2.0 ml Folin–Ciocalteu reagent.
The mixture was then allowed to stand at room temperature for 5 min and 1.5 ml sodium carbonate (2%, w/v)
was added. Reaction mixture was further left at room temperature for 2 h with intermittent shaking, then the
absorbance was measured at 765 nm using a spectrophotometer (UV-Vis model SP – 2000 UV Spectrum). The
concentration of total phenolic compounds in all plant extracts was expressed as milligram of gallic acid
equivalents per gram wet weights of plant, using the linear Eq. (4) derived from Eq. (3), which was determined
from known concentration of gallic acid standard similarity. Data were reported as a mean ± standard deviation
for three replicates.

Absorbance (at 765 nm) constant × gallic acid concentration   (3)
Gallic acid equivalents = (Absorbance at 765 nm) / 0.0508   (4)

Antimicrobial activity:
The experiment was carried out in triplicate and the average zone of inhibition was calculated, plant

extracts were individually tested against a panel of gram positive, gram negative bacteria  and fungi pathogens
(Table 2). Antimicrobial tests were then carried out by the agar well diffusion method (Perez et al., 1990)
using 100 μl of suspension containing 108 CFU/ml of pathological tested bacteria spread on nutrient agar. After
the media had cooled and solidified, wells (10 mm in diameter) were made in the agar and 100 μl of plant
extract were loaded. The inculcated plates were then incubated for 24 h at 37°C. Negative controls were
prepared using the same solvents employed to dissolve the plant extracts. After incubation time, antimicrobial
activity was evaluated by measuring the zone of inhibition against the test organisms. The distinct zone of
inhibition surrounding the disc was measured. Antimicrobial activities were expressed as inhibition diameter
zones in millimeters (mm) and N.A. mane (no activity) # 4 mm;

RESULTS AND DISCUSSION

Linoleic Acid Assay:
In the linoleic acid assay, antioxidant capacity was determined by measuring the inhibition of the volatile

organic compounds and the conjugated diene hydroperoxides arising from linoleic acid oxidation. A lot of
reports concerning the antioxidative nature of  medicinal plant are available. Water extracts of all plant tested
exhibit notable free radical scavenging activity and were effective in the inhibition of linoleic acid oxidation
(Fig 1). The percent inhibition of  linoliec acid peroxidation (I%) of plant extracts tested ranged from 12 to
85%. The most effective plant was Rosmary (85%) followed by Thornapple (81%), Star anise and Chamomile
(78%),  lady's-mantle (76%) and Melissa (73%). These results were in agreement with the findings of Dorman
who  investigated  that, Rosemary has long been recognized as having antioxidant molecules and these have
been identified as carnosic acid, carnasol, carsolic acid, rosmari diphenol and rosmarinic acid, found in ethanol-
soluble fraction (Dorman et al., 1995). On the other hand, Ramy found that Chamomile exerts antioxidant
effects through inhibition of lipid peroxidation (Ramy, 2009). Chamomile also blocks chemical peroxidation
of arachidonic acid for antioxidant effect stability. The considerable linoliec acid peroxidation activities of most
of the tested plants indicate that they contain antioxidant constituents such as anthraqunones and coumarins
as well as arbutin or phenolic compounds (Permana et al., 1999)

DPPH Free Radical Scavenging Activity:
Since the main mechanism of antioxidant action in foods is radical scavenging, many methods have been

developed in which the antioxidant activity is evaluated by the scavenging of synthetic radicals in polar organic
solvents such as ethanol at room temperature. In this study, the DPPH method was selected to evaluate the
antioxidant activity of plants because it is one of the most effective methods for evaluating the concentration
of radical-scavenging materials active by a chain-breaking mechanism (Gordon, 2001). The DPPH radical is
a stable free radical and the DPPH radical-scavenging activity was determined by the decrease in absorbance
at 517 nm, due to reduction by the antioxidant or reaction with a radical species, as shown in the Eqs. (5) and
(6).
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DPPH˙ + AH 6 DPPH ! H + A˙   (5)
DPPH˙ + R˙ 6 DPPH ! R   (6)

Fig. 1: Antioxidant activity of plant extracts as measured by the TBA method.

We found that most plant extracts showed considerable free radical scavenging activities (Fig 2).
Chamomile  and Thornapple were the strongest radical scavenger among plant extract with 84% and 83%
DPPH inhibition respectively, followed by Lady's-mantle (87%), Basil  and Rosemary (76%), and finally seeds
of parsley (71%). However, Goji berries, Origanum, Star anise and Neem were moderate radical scavengers
with DPPH inhibition of 71, 71, 61, and 59%. Earlier studies of (26 and 29) showed that Origanum has
antioxidant compounds in its extract. On the other hand, Buckwheat and Melissa shoed poor radical
scavengering with DPPH (55 and 54 % respectively) These results did not agree with Heidar (2010) who
recommended that Melissa has good potential for antioxidant activity and can be used in lipid containing foods
Heidar (2010).

Fig. 2: Anti oxidant activity of plant extracts.

Total Phenolic Content:
Phenolic compounds exhibit antioxidant activity by inactivating lipid free radicals or preventing

decomposition of hydro peroxides into free radicals. The Folin-Ciocalteu method is a rapid and widely-used
assay, to investigate the total phenolic content but it is known that different phenolic compounds have different
responses in the Folin-Ciocalteu method (Kähkonen et al., 1999). Therefore, in this work, we calculated the
total phenolic contents in plant extract in units of mg gallic acid equivalent of phenolic compounds as shown
in Fig 2. The total phenolic content differed among the different species of plant extract and ranged from 7
to 71 mg gallic acid/g wet weight. The total phenolic content of Origanum,  Basil and Rosemary were very
high (71, 57 and 55 mg gallic acid/g) compared to that obtained from Star anise and Thornapple (9 and 7 mg
gallic acid/g).

We could observe that plant extracts with higher phenolic content had higher antioxidative capacities. As
reported elsewhere, this activity increases with the presence of polyphenols in particular (Enas et al., 2011).
The antioxidant activity of phenolics was mainly due to their redox properties, hydrogen donators and single
oxygen quenchers (Rice-Evans et al., 1995). Jayaprakasha emphasized the correlation between antioxidative
capacity and phenolic constituents, particularly methyl orsenillate, orsenillic acid, atranorin and lecanoric acid
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(Jayaprakash and Rao, 2000). In our study, regression analysis between antioxidant power of plant extracts
tested and total phenolic content showed a high linear correlation (P < 0.01). The high correlation coefficient
(r = 0.993) indicates that phenolic compounds are the main components responsible for the antiradical activity
of plant extracts. This statistically significant correlation was in agreement with the findings of Turkmen who
also confirmed a strong relationship between antiradical capacity and total phenolic content (Turkmen et al.,
2006; Baltrusaityte et al., 2007; Buratti et al., 2007; Silici et al., 2010).

Antibacterial activitys:
The antimicrobial activities of plant extracts against target pathogens were examined qualitatively and

quantitatively by the presence or absence of inhibition zones and zone diameter. Results given in Table 2
showed that most plant have antibacterial activity against the tested pathogenic bacteria. Extracts with the
strongest antibacterial activity were obtained from Rosemary, Chamomile, Origanum, Star anise, Melissa, Seeds
of parsley,  Basil, lady's-mantleand and Goji berries exhibited weak antibacterial activities. Finally, the extracts
of Neem, Buckwheat and  Thornapple  did not exhibit good antibacterial activity. Tanja stated that Rosemary
have a strong antimicrobial activity (Aggag and Yousef, 1972). while Aggag showed that Chamomile produces
an antifungal protein against candida (Tanja and Barbara, 2009).

Table 1: Characteristics of the used medicinal plants
English name traditional indications Part used Family name Scientific name
Neem antidiabetic and anthelmintic Leaves Meliaceae Azadirachta indica
Melissa weakness and nervous tension leaves Lamiaceae Melissa officinalis
Goji berries improves blood circulation Fruit Solanaceae Lycium barbarum
Buckwheat reducing high blood pressure Seeds Polygonacea Fagopyrum esculentum

and antispasmodic
Origanum Remover of pain and ntispasmodic Leaves Lamiaceae Origanum majorana

and hypotensive, hypnotic
Star anise Rheumatism  pain increase Dried Schisandraceae Illicium verum

production of milk new mother
Seeds of parsley Diuretic,gout and arthritis Seeds Umbelli ferae Petroslinum  ispum
Thornapple hypotensive, cardiotoni diuretic and sedative Leaves Rosaceae Crataegus
Rosemary Improving memory and neurodegenerative Leaves Lamiaceae Rosmarinus  officinalisL
Basil Antispasmodic, carminative, treatment Leaves Lamiaceae Ocimum basilicum

of digestive disorders,
lady's-mantle obesity, gastrointestinal pain, and inflammation Leaves Rosaceae Alchemilla vulgaris
Chamomile sore stomach, irritable bowel syndrome and Leaves Compositeae Matricaria  Chamomilla

anti-inflammatory

Table 2: Antimicrobial activity of plants extract against the pathological strains determined by the over zone of inhibition (mm).
Fungi Yeast Gram negative bacteria Gram positive bacteria

-------------------------------------- ------------------------------------------------
A.n C. P. E. coli B. subtilis S.  typhi

Neem N.A 12 16 16 N.A N.A
Melissa 15 14 12 N.A N.A N.A
Goji berries 14 18 13 14 N.A N.A
Buckwheat 18 20 12 16 12 14
Origanum 12 16 14 14 14 17
Star anise 14 16 12 12 13 16
Seeds of parsley 12 14 12 13 12 13
Thornapple N.A 13 N.A 12 N.A N.A
Rosemary 18 36 37 34 16 36
Basil 14 14 17 12 12 13
lady's-mantle 12 12 13 19 12 12
Chamomile 14 18 14 17 14 20
aAntimicrobial activities were expressed as inhibition diameter zones in millimeters (mm) as follows: N.A. (no activity) # 4 mm;. B. subtilis
Bacillus subtilis ATCC6633, P. Pseudomonas aeroginosa ATCC27953, Staph. Staphylococcus Aureus ATCC29213, E. coli Esherchia coli
ATCC25922, C. Candida albicans NRRL Y-477 and A.n. Aspergillus niger NRRL-3.

Antimicrobial activity may involve complex mechanisms, like the inhibition of the synthesis of cell walls
and cell membranes, nucleic acids and proteins, as well as the inhibition of the metabolism of nuclide acids
(Oyaizu et al., 2003). Polyphenols are a group of highly hydroxylated phenolic compounds present in the
extractive fraction of several plant materials. Polyphenols in plants include hydroxycoumarins,
hydroxycinnamate derivatives, flavanols, flavonols, flavanones, flavones, anthocyanins, proanthocyanidins
(tannins), hydroxystilbenes, aurones, etc.  Polyphones are well documented to have microbicide activities
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against a huge number of pathogenic bacteria (Scalbert, 1991: Cowan, 1999). Oxidized polyphenols also have
inhibitory activity against bacterial growth (Cowan, 1999; Field and Lettinga, 1992). The mechanism of
polyphenols toxicity against microbes may be related to inhibition of hydrolytic enzymes (proteases and
carbohydrolases) or other interactions to inactivate microbial adhesins, cell envelope transport proteins, non
specific interactions with carbohydrates, etc (Cowan, 1999).

Conclusion:
According to the evaluation of phenolic constitunnts and free radical-scanvenging capacity from water

extracts of 12 plant extracts, Rosemary Chamomile and Thornapple were found to have a higher radical
scavenging and in vitro antioxidant activity than other plants. Various factors such as genus, species, cultivation
conditions, extraction methods, among others, might be responsible for the observed differences. Our work has
also shown that Rosemary, Chamomile, Origanum and Star anise exhibited strong antimicrobial activities
against the tested pathogenic bacteria. The present study suggests that extracts of these plants are a potential
source of natural antioxidants. However, the toxicity of the plant extracts with high antioxidant activity should
be tested, to confirm their safety for use as food additives. In addition, the characteristics of the phytochemicals
and the antioxidant mechanisms of the extracts should be further studied, to gain more understanding of their
antioxidant activity.

Recommendation, we recommended to use Rosemary Chamomile as prophylactic to increase immunity,
specially that they are available and method of preparation, just boiling with water is so easy.
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