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Abstract: The main objective of this study was to evaluate the hydroethanolic extract of Senna alata for the possible free
radical scavenging and cytotoxic properties. Using such hydroethanolic extract, various in vitro antioxidant assays at
different concentrations were performed and analyzed. In all the assays, plant extract has good inhibitory effect.
Ethanolic extract of Senna alata was further subjected into cytotoxicity against HepG2 cell line. Accordingly, it was also
found that the plant extract has appreciable potency against cancer cell lines.
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INTRODUCTION

The vast section of traditional and folklore medicine is
herbal sources. Its core use for both communicable and
non-communicable conditions needs to be tested in a
scientific manner. For this medicinal plants constitute an
option for acute conditions. This will definitely help to
develop new drugs. Medicinal plants can meet the need of
drug and nutrition which are famous for decades.

A huge range of therapeutics can be generated from the
medicinal plants. The folklore therapeutics are
inexpensive as they are collected from inexpensive rural
sources. The bioactive compounds obtained from the
plant kingdom are having significant role in clinical and
agricultural research activities. Plant products are the
prime and safe choices in folklore treatment practices
(Mohanasundaram et al., 2011). Senna alata (L) of
Fabaceae is a shrub which is traditionally used to treat
parasitic ringworms, skin diseases and infections. The
morphological studies of this plant reveals that it grows
around 2-5m in height and possess horizontally spread
branches with 10-20 pair of leaflets. Flowers are axillary
racemes with short pedicles and green sepals. It has bright
yellow coloured petals, short calved with stamens and
fruit is thick with quadrangular seeds (Farnsworth and
Bunyapraphatsara, 1992). The plant is an alternative form
of medication and is free of side effects.

The main aim of this study was to analyze hydroethanolic
extract of Senna alata leaves for its bioactive compounds
with pharmacologically important therapeutic values like

*Corresponding author: e-mail: sbmohan2007@gmail.com

antioxidant, free radical scavenging and anticancer
properties.

MATERIALS AND METHODS

Collection & authentication of Plant

Senna alata L leaves were collected in and around the
areas of Thirukkalukundram Taluk, Kanchipuram
District, Tamil Nadu with the help of local community
people. The plant sample was further identified and
certified by the experts of BSI, India (Plant Identification
No.BSI/SRC/5/23/2013-14/Tech.1513).

Preparation of the plant extract

The fresh leaves of Senna alata (L) were shade dried and
grounded into coarse powder. This coarse powder was
kept in air tight container and the extract was prepared
using 50% (v/v) hydroethanol. The extract was then
condensed to dryness (at 35°C) using rotary evaporator
and then used for further studies.

Qualitative analysis of phytochemicals
Qualitative phytochemical analysis was
following standard method (Harbone, 1998).

carried by

Antioxidant and cytotoxic activity assays

The major assays include DPPH free radical scavenging
assay (Blois, 1958), hydrogen Peroxide scavenging assay
(Ruch et al., 1989), nitric oxide radical inhibition assay
(Garratt, 1964), super oxide scavenging activity (Liu et
al., 1997), hydroxyl radical scavenging activity assay
(Elizabeth and Rao 1990) and in vitro cytotoxicity by
MTT assay (Mossman, 1983) were performed.
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RESULTS

Qualitative analysis of 50% hydroethanolic extract of this
plant revealed the presence of major phytoconstituents
including glycosides, tannins, alkaloids, flavonoids,
quinones, volatile oils, terpenoids, phytosteroids, phenols
and other secondary metabolites (Victor et al., 2016).

DPPH free radical scavenging assay

This is one of the best assays for determining the
antioxidant effect in a time dependent manner (Abeer and
Walid, 2008). Extracts of Senna alata L leaves showed
scavenging activity of DPPH radical (fig. 1), which may
be a characteristic feature for its hydrogen bonding
ability. Phenolic compounds perform a good antioxidant
process (Yen et al., 1993).
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Fig. 1: DPPH Radical scavenging activity of Senna alata
L extract.
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Fig. 2: Hydrogen Peroxide scavenging of Senna alata L
extract.
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Fig. 3: Nitric oxide radical inhibition assay of Senna alata
L extract.

The scavenging activity was analyzed by DPPH reducing
activity. The % of inhibition by standard Ascorbic acid
was 84.38% and Senna alata L showed 61.69% of
inhibition at 1000pug/ml concentration.
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Fig. 4: Super oxide scavenging activity of Senna alata L
extract.
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Fig. 6: In vitro cytotoxicity assay of Senna alata L.

DISCUSSIONS

Hydrogen peroxide scavenging assay

Accordingly, Senna alata L showed 40.81% inhibition
whereas standard ascorbic acid showed 55.75% inhibition
at 1000ug/ml. This dose dependent potency is clearly
depicted in the fig. 2.
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Nitric oxide radical inhibition assay

The scavenging activity of 50% hydroethanolic extract of
Senna alata L leaves is shown in fig. 3 whereby it was
found effective in dose dependent manner.

S. alata leaf extract is potent scavenger of nitric oxide as
observed in this assay. In general, antioxidants inhibit
radicals formation by competing with O, to react with
nitric oxide and also inhibit the generation or leading to
least nitric oxide generation (Marcocci et al., 1994).

Super oxide scavenging activity

Superoxide radical (O%) is a reduced form of molecular
oxygen and are highly reactive species. They are
generated by several biological and photochemical redox
reactions. These super oxides radical could be converted
into H,O, and other reactive oxygen species in the
presence of Super oxide dismutase (Govindarajan et al.,
2003). Peroxides, hydrogen radicals and nascent oxygen
favors oxidative stress in all the major biomolecules
(Aruoma, 1998).

Fig. 4 shows superoxide scavenging activity of Senna
alata L leaves extract. The results indicate that Senna
alata L has the capability of super oxide radical
scavenging activity in a dose dependent manner.

Hydroxyl radical scavenging activity assay

This potency found in the extracts of Senna alata L leaves
is shown in fig. 5. Hydroxyl radicals induce the
peroxidation of unsaturated fatty acids, proteins and DNA
(Spencer et al., 1996). The plant extracts reduce hydroxyl
ions and prevent lipid peroxidation, which might be the
cause of antioxidant activities of Senna alata L leaf
extracts.

Many plants, for example mulberry (fruit extract) are
known for their effect to scavenge hydroxyl radicals
(Song-Hwan and Hyung-Joo, 2007).

Cytotoxicity assessment by MTT assay

The MTT assay showed significant cell cytotoxicity by
the leaf extract after 24hrs, 48hrs and 72hrs along with
marked difference in the cell viability. Varied
concentration resulted in 57 % of cytotoxicity observed at
100pg/ml concentration after 72hrs of incubation. The
other concentrations of the extract ranged between 42-50
% of activity over 72hr duration and significant difference
after 24 and 48hr duration period.

From the above results, it is very clear that Senna alata L
plant is a rich source of bioactive compounds with
antioxidant property and cytotoxic activity. Earlier studies
(Khare, 2007; Liu et al., 2009), had well proved that
Senna alata contains major pharmacologically important
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glycosides), fatty acids (palmitic, oleic, linoleic acids),
terpenoids (B-sitosterol, stigmasterol, campesterol) and
anthraquinones (e.g. alatonal, alatinone).

CONCLUSION

The development of phytocompounds in the therapeutic
medications by replacing the synthetic compounds. The
research carried out herein shows the potentials of Senna
alata leaves hydroethanolic extract whereby its valiant
properties were assayed. Using such hydroethanolic
extract, in vitro antioxidant studies were performed. In all
the assays, plant extract was found to have good potency
close to the standard. Ethanolic extract of Senna alata was
also found to possess good cytotoxicity against HepG2
cell line. Further research on its valuable compounds
responsible for the above observed biological activity of
Senna alata (L) and its potential can be studied by in vivo
models in future.
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