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COMPARISON OF THREE HERBAL PLANTS FOR BEST FREE RADICAL SCAVENGING ACTIVITY
RADHA PALANISWAMY1, PALGHAT RAGHUNATHAN PADMA2
1Dept.

of Biotechnology, Dr. NGP Arts and Science College, Coimbatore 641048, India, 2Dept. of Biochemistry, Biotechnology and
Bioinformatics, Avinashilingam University for Women, Coimbatore 641043, India
Email: palaniswamyradha@gmail.com
Received: 27 Dec 2016, Revised and Accepted: 20 Mar 2017

BSTRACT
Objective: Excessive production of reactive oxygen species leads to oxidative stress. Antioxidants can prevent or retard the oxidation caused by free
radicals and sufficient intake of antioxidants is supposed to protect against diseases. Candidate play
Methods: The leaf extracts of these plants were exposed to a battery of free radical scavenging assays like DPPH, ABTS, hydrogen peroxide,
superoxide and nitric oxide to determine the free radical scavenging activity.
Results: It was observed that the Majoranahortensis leaves in methanolic extract showed maximum scavenging activity.
Conclusion: Several plants with free radical scavenging activity have been identified, where Majoranahortensis is one such leave.
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INTRODUCTION

MATERIALS AND METHODS

Herbal medicines have contributed immensely to the world of
medicine in various forms. Due to the lack of documentation,
today herbal medicine is unable to outgrow the various other
forms of medicines [1].

All the three leaf samples were obtained from pots grown in the
campus which were tender in nature. Organic solvent extracts of
alcohol, methanol and chloroform were used for the evaporation.

However, current research in pharmacology and herbal medicine
has paved way for considering the traditional plants for its
medicinal value. Medicinalplants are an important alternative to
extract natural antioxidant compounds todelay or prevent the
oxidative damage caused by ROS [2]. Artemisia pallens (A.
pallens). Majoranahortensis (M. hortensis), Cymbopoganflexuosus
(C. flexuosus) are three aromatic herbal plants grown perennially
in India and are considered for the present study.
A. pallens commonly called davana, native to India, belongs to
the family of Asteraceae. Several previous studies have reported
that it is used as antifungal, antiviral, and antimalarial agent. It is
used to treat diabetes mellitus, rheumatoid arthritis and lupus
nephritis [3]. The second plant, M. hortensis belongs to family
Lamiaceae, finds its place in religious ceremonies and has
several uses in therapeutic remedies, insecticidal effect due to
terpenes, and carries several traditional uses [4].
The third herb is C. flexuosus, belongs to family Poaceae, rich in
essential oils, which enables it to find a place in perfumery,
cosmetics and pharmaceuticals. It is known to cure headache,
anxiety, and gives soothing effects [5]. In the present study, the
free radical scavenging activity of the three aromatic herbs has
been studied and compared.
Free radicals are small, diffusible molecules which contain an
unpaired electron. It damages the multiple molecules due to its
nature of single free radical initiation chain [6]. Free radicals can
be scavenged and protect the cells against oxidative stress which
can inhibit the cells from various devastating effects in its life
cycle [7]. The objective of the study: A set of three aromatic
plants (Artemisia pallens, Majoranahortensis, Cymbopoganflexuosus) were chosen to elucidate the best free radical
scavenging property from the three different extracts (alcohol,
methanol and chloroform).

The residue was dissolved in DMSO (dimethyl sulphoxide) at 20
mg/5 µl. The scavenging effect of all the three leaf samples in 3
different solvent extracts were subjected to a battery of assay
like DPPH (1,1’ diphenyl 1-2-picryl hydrazil), ABTS (2,2’ azinobis-3-ethyl benzthiazoline-6-sulphonic acid), hydrogen peroxide,
superoxide and nitric oxide radicals.
DPPH Spectrophotometric Assay: The scavenging ability towards
the stable free radical DPPH was measured by the method
proposed by Mensor et al. [8]. ABTS scavenging effects: The ABTS
radical cation decolorizing assay was done according to the
Shirwaiker et al. [9].
Protocol. Hydrogen peroxide scavenging effect: The ability of the leaf
extracts to scavenge hydrogen peroxide was assessed by the method
of Ruch et al. [10].
Superoxide Scavenging Activity: Superoxide scavenging ability was
determined by the Winterbourn et al. [11] assay. Nitric oxide
scavenging activity: The extent of inhibition of nitric oxide radical
generation in vitro was followed as per the method reported by
Green et al. [12].
RESULTS
In DPPH, ABTS and hydrogen peroxide assay, the percentage of
scavenging was calculated. In DPPH assay, M. hortensis showed the
maximum scavenging activity compared to other two. Among the
different organic solvent extracts, methanol showed better activity
than alcohol or chloroform. Similar trend was observed in ABTS
and hydrogen peroxide assay and the values were plotted at
wavelength 517 nm.
The percent inhibition of free radical formation was maximum in
methanolic extract of M. hortensis sample compared to the others
in both superoxide and nitric oxide assays.
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Fig. 1: Free radical scavenging activities of DPPH, ABT, H2O2

Fig. 2: Percent inhibition by SO. and NO.

DISCUSSION

CONCLUSION

Our results were supported by other researches where a methanol
extract of Conyzacanadensis exhibited good DPPH radical scavenging
effect than its petroleum ether and ethyl acetate extracts [13]. It was
reported that Lippiagraveolens, and Phoenix theophrasti [14] also
exhibited strong DPPH scavenging activities. Bacosides from
Bacopamonnieri also showed excellent free radical scavenging
activity by ABTS assay [15]. The ABTS assayis based on the
antioxidant capacity of the samples to prevent the oxidation of ABTS
to ABTS++ radicalcation [16]. Our results are similar with the
methanolic extract of both leaves and rhizome of Curcuma amada,
which exhibited the maximum scavenging activity of DPPH and
ABTS [17].

The above results indicated that the M. hortensis leaf extract showed
the maximum scavenging activity compared to the others and
among the three extracts, the methanolic extract proved to be better
than the others. Hence, further study can be carried out with the
methanolic extract of the M. hortensis leaf extracts which is an
aromatic, perennial herb. The constituents or the secondary
metabolites present in the extract can be evaluated to understand
the cause of its augmented scavenging activity compared with the
other herbal aromatic extracts of A. pallens and C. flexuosus.

Hydrogen peroxide is an important reactive oxygen species due to
its ability to penetrate into the biological membrane [18].
Methanolic and ethyl acetate extracts of the medicinally valuable
Chionanthusvirginicus scavenged H2O2 to a significant extent [19].
The ethanol extract of the leaves of Solanumsurattense was capable
of scavenging H2O2 inadose-dependent manner [20], which
correlates with our results.
The hexane, chloroform, ethyl acetate, methanol and water extracts
of bark and leaves of Cassia siamea and Cassia javanica [21] showed
significant inhibition of superoxide radical formation. Lopez et al.
[22] have demonstrated that the aqueous and methanol extracts
from Melissa officinalis were active in inhibiting SO• production in a
xanthine-xanthine oxidase system.
Nitric oxide is an inorganic reactive nitrogen species synthesized in
organisms by different NO synthase isoforms. Nitric oxide is an
unstable free radical involved in many biological processes which is
associated with several diseases. It reacts with oxygen to produce
stable product nitrate and nitrite through intermediates and high
concentration of nitric oxide can be toxic and inhibition of over
production is an important goal [Wang]. In another study conducted
on the methanolic extracts of four different varieties of rice bran,
namely Vasumathi, Yamini, Jyothi and Njavara, the highest nitric
oxide scavenging activity was observed in Njavara [23]. From these
results there is adequate evidence to support the current study on
the free radical scavenging profile of the 3 aromatic herbs.
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