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Abstract

Plants show medicinal properties due the presence of
variety of chemical compounds in them. These are safe
and affordable sources of medicines. In this study a
wild herb was selected to study its biological potential.
Methanol extract, ethyl acetate extract and petroleum
ether extract of the seeds of plant Cassia tora were
prepared using Soxhlet extraction method. Extractive
yield of the methanol extract was found to be highest.
These extracts were screened for the presence of
phytochemical constituents in them and were then
evaluated for their antioxidant activity via DPPH
assay.

Using the agar well diffusion method, its antibacterial
potential was assessed against both Gram positive and
Gram negative bacteria. It was concluded that the all
the seed extracts of this plant showed excellent
antioxidant and antibacterial activity.

Cassia tora, Antioxidant,

Keywords:  Extracts,

Antibacterial.

Introduction

Antioxidants are essential for shielding the body from
oxidative stress brought on by free radicals, which are
unstable molecules rich in electrons that can harm cells and
cause chronic illnesses including cancer, heart disease,
neurological disorders etc.*#? In order to prevent oxidation,
to extend shelf life and to boost the nutritional content of
food, synthetic antioxidants like butylated hydroxyanisole
(BHA) and butylated hydroxytoluene (BHT) have been
widely utilised in the food and pharmaceutical industries.
But excessive and incorrect use of these synthetic
antioxidants is linked to health risks®.

Studies have shown that these compounds can have
carcinogenic effects and may disrupt endocrine function,
leading to potential long-term health problems33. An
increasing amount of research indicates that natural
antioxidants are safer and more beneficial for human
health?”. Therefore, it becomes essential to explore the
natural antioxidants that can be used over synthetic ones.

Plants produce wide variety of secondary metabolites that

have numerous pharmacological activities and are used in
traditional and modern medicine. Some secondary
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metabolites, like vitamins and antioxidants, are important for
human nutrition and health. These are naturally occurring
compounds that the human body is accustomed to
processing. They often work synergistically, meaning they
enhance each other's effectiveness when consumed together.
For instance, the combination of vitamin C and E can
provide greater protection against oxidative damage than
either antioxidant alone®.

Herbal plants have been used for centuries for their
medicinal properties including their role as antioxidants and
antibacterial agents as well. These natural compounds can be
effective against a range of bacteria. The complex mixture
of bioactive compounds in plants can reduce the likelihood
of bacteria developing resistance. In contrast, bacteria can
quickly develop resistance to synthetic antibiotics, which
usually have a single mode of action?6%2, Therefore, the
development of affordable, safe and natural medications is
also desperately needed. The use of herbal plants as
antibacterial agents has gained considerable interest,
particularly due to the rise of antibiotic-resistant bacteria.
Herbal plants contain a wide variety of bioactive compounds
that can exert antibacterial effects and they often come with
fewer side effects compared to synthetic antibiotics®.

In this study, one such herbal plant, Cassia tora from the
genus Cassia was explored for its biological potential.
Cassia tora is a kind of plant in the Fabaceae family that
grows easily in desert places during the rainy season. This
species is wild. In the arid soil of the western tropics, this
plant grows well. This is an annual herbaceous plant that
resembles a little shrub and can grow up to a height of one
metre. Yellow blooms with five petals are paired and placed
on the leaf axils. Pods are sickle-shaped, 8-12 cm long and
slightly flattened. Each rhombohedral pod contains 30 to 50
seeds. Ethnobotanical study of the herb suggests that C. tora
preparations have been used as laxatives, as well as a
treatment for rheumatic disease and other skin conditions?.

It has been discovered that the C. tora leaf extract exhibits
strong hepatoprotective and inflammatory properties?.
Roasted Cassia tora seeds can be used in place of coffee
seeds and have also been used as a colouring agent and
diuretic. Seeds have high protein content and are therefore
used to feed dehydrated birds and animals. The primary
phytochemical compounds found in this plant include
Qurcetin, Emodin, Physcion, Rhien, Alaternin and
Chrysoobtusin etc. Table 1 details their various actions
which include hepatoprotective, anthelmintic, fugicidal and
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neuroprotective and many other
properties’1014.18.1524,2529.3437 - Cyrrent study reveals the
type of phytochemicals present in the seed part of plant and
evaluating its petroleum ether extract, ethylacetate extract
and methanol extract for their antioxidant and antibacterial
potential.

Material and Methods

Soxhlet apparatus was used for preparation of different seed
extracts. DPPH was purchased from Sigma Aldrich, India
and was used without further purification. From the
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Department of Biosciences, Microbial Biotechnology
Laboratory, H. P. University Shimla, two pure cultures of
two different kinds of bacteria were obtained. The
antibacterial activity of different plant extracts was
investigated using these two bacterial strains: Gram negative
strain, Escherichia coli and Gram positive strain
Staphylococcus aureus. The plant under examination is a
wild species that can be easily found in the Himachal
Pradesh, India, near the Shivalik foothills at latitude 30.92
and longitude 76.83. Dr. Suman Rawat from the Department
of Botany, H.P. University Shimla, identified the plant.

Table 1

Showing Phytoconstituents of seed extracts of Cassia tora

S.N.

Secondary metabolite

Extract

Pharmacological
activity

Obtusifolin-2-glucoside,
and  norrubrofusarin-6-glucoside
glycosides)?*

chryso-obtusin-6-glucoside
(Anthraquinone

Ethylacetate

Antitumour promoting
activity

questin and chryso-obtusin (Anthraquinones)?*

Chloroform
fraction

Questin and 2-Hydroxyemodin
ether(Anthraquinones)*®

-1-methyl

Methanol

Inhibitory property
against angiotensin
converting enzyme.

Two phenolic triglucosides, torachrysone 8-O-[b-D-
glucopyranosyl(1—3)-0-b-D-glucopyranosyl(1—6)-
O-b-D-glucopyranoside] (1) and toralactone 9-O-[b-D-
glucopyranosyl-(1—3)-O-b-D-glucopyranosyl-(1—6)-
O-b-Dglucopyranoside] (2)°

Ethanol

Estrogenic activity

chrysophanol, isochrysophanol and aloe-emodin

(anthraquinones)’

Ethyacetate

Immunostimlating
activity

Emodin, Physcion and Rhein(Anthraquinones)*8

Chloroform
fraction

Fungicidal activity

Alaternin (Anthraquinone)?*

Methanol

Strongest peroxynitrite
scavenging activity

Phenolicglycosides (rubrofusarin triglucoside, nor-
rubrofusarin  gentiobioside, demethylflavasperone
gentiobioside,torachrysone gentiobioside,
torachrysonetetraglucoside,torachrysone apiglucoside,
torachrysone, toralactone, aloe-emodin, rhien and
emodin4,

Methanol

Antibacterial

1,3,8-Trihydroxy-6-methyl-9,10-anthracenedione
(Emodin)3®

Methanol

Antioxidant

10.

Anthraquinone glycosides: 1-[(B-d-glucopyranosyl-(1
—  3)-O-p-d-glucopyranosyl-(1  —  6)-O-B-d-
glucopyranosyl)oxy]-8-hydroxy-3-methyl-9,10-
anthraquinone, 1-[(B-d-glucopyranosyl-(1 — 6)-O-B-d-
glucopyranosyl-(1 — 3)-O-B-d-glucopyranosyl-(1 —
6)-0-B-d-glucopyranosyl)oxy]-8-hydroxy-3-methyl-
9,10-anthraquinone and 2-(B-d-glucopyranosyloxy)-8-
hydroxy-3-methyl-1-methoxy-9,10-anthraquinone?

Methanol

Hepatoprotective

11.

Naphtho-pyrone glycosides: 9-[(B-D-glucopyranosyl-
(1—6)-O-B-D-glucopyranosyl)oxy]-10-hydroxy-7-
methoxy-3-methyl-1H-naphtho[2,3-c]pyran-1 -one (5)
and  6-[(a-apiofuranosyl-(1—6)-O-p-D-glucopyrano-
syl)oxy]-rubrofusarin (6), together with cassiaside (3)
and rubrofusarin-6-B-gentiobioside®*

Methanol and
chloroform

Hepatoprotective
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Collection of the herb: Herb is in the full bloom in the
month of September and October. It reaches maturity in the
month of October and is ready for harvest (Fig. 1). The seed
pods were manually opened, gathered, cleaned to remove
any remaining dust and then allowed to air dry for 15 days
in the shade at room temperature. Seeds were protected from
the sun’'s rays to maintain the purity of their chemical
composition.

Preparation of different seed extracts of the plant: Shade
dried seeds (500g) were made in to a coarse powder with the
help of pestle and mortar and subjected to extraction using
Soxhlet extractor. The coarse powder of seeds was packed
in Soxhlet apparatus. This device is made up of a bulb
condenser at the top and a round-bottom flask at the bottom
that is fitted with a glass extractor. Seed powder is placed
within the thimble in between two plugs of cotton. The round
bottom flask contains an extracting solvent, 2-3 boiling chips
were added to this and heated on a water bath. Extraction
process was run for three days for 6 hrs each day with
different solvents like petroleum ether, ethylacetate and
methanol successively to get the extracts. The solvent
vapour condenses and gathers inside the extractor as it
ascends to the condenser.

Mass transfer occurs as the solvent comes into touch with
the powdered seeds, also allowing phytoconstituents to be
leached out of the seeds as the condensate passes through
them. Collected extracts were concentrated and dried under
reduced pressure using rotator evaporator, labeled and stored
at 4°C until used. These three extracts, petroleum ether,
ethylacetate and methanol were subjected to phytochemical
screening using standard procedures and all the extracts were
tested for their antimicrobial and antioxidant potential. This
technique separates the phytoconstituents based on their
respective solubilities in different polarity solvents as in fig.
2.

Fig. 1: Plant Ca53|a tora and its seeds
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Qualitative phytochemical investigations: Following
established methods!, qualitative phytochemical studies
were performed on petroleum ether extract, ethylacetate
extract and methanol extracts. All the extracts around 5ml
were completely dissolved in 50ml of their parent solvents
and are labeled as stock solution for the phytochemical
screening.

Antioxidant study (DPPH assay): The DPPH method was
used to examine the free radical scavenging activity of the
seed extracts, namely the methanol, ethyacetate and
petroleum ether extracts. A minor change was made to the
previously published protocol*'. A DPPH solution at 0.3 mM
was made in methanol. The three extracts were
simultaneously produced as a stock solution in methanol at
concentrations ranging from 50 ug to 250 ug. 3 mL of the
plant extract was combined with 1 mL of this DPPH
solution, mixed well and left in the dark for half an hour. At
517 nm, the absorbance was measured using a
spectrophotometer. The following formula was used to
determine the DPPH radical's capacity: Percentage of DPPH
scavenged = absorbance control-absorbance test/absorbance
control X100.

Antibacterial study: All three of the plant's seed extracts
were tested for antibacterial activity using the agar well
diffusion method®. Escherichia coli and Staphylococcus
aureus, two types of bacteria that are both Gram positive and
Gram negative, were procured from the Microbial
Biotechnology Laboratory of the Department of Biosciences
at H. P. University, Shimla. These bacterial strains were
exposed to ampicillin and gentamycin as positive controls
respectively. The bacterial cultures were prepared on agar
medium. They were then put inside the Petri dishes that had
been cleaned and allowed to dry. Following drying, 6 mm
wells were created, with plant extracts serving as the
negative control and antibiotics serving as the positive
control.

Crude extract,
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Fig. 2: Biological applications of the plant Cassia tora reported in literature.
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Results and Discussion

Extractive yield: Seeds of C. tora were harvested during the
month of October, cleaned, dried and crushed coarsely.
Three plant extracts were prepared using seeds of the plant.
Concentrated petroleum ether extract, ethylacetate extract
and methanol extract weighed 8.04g, 6.14g, 28.58g
respectively (Fig.3). It was observed that proportion of the
compounds in methanol extract was higher than other
extracts (Table 2). High yield of methanol extract indicates
that it is rich in polar compounds which leached into
methanol.

Phytochemical investigation: These seed extracts viz.
petroleum ether extract; ethylacetate extract and methanol
extract were subjected to phytochemical screening i.e.
qualitative analysis of the plant. Qualitative investigation of
Cassia tora seed extracts was found to be rich in alkaloids,
flavonoids, phenols, tannins, saponins and pholobotannins
and anthraquinones in methanol extract?® whereas above
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mentioned phytochemicals were absent in petroleum ether
extract (Table 3.) Ethylacetate extract of the plant shows the
presence of alkaloids, flavonoids, phenols and terpenoids
only (Fig. 4).

Antioxidant activity: Antioxidant activity of prepared
extracts was evaluated using DPPH essay. A reference
sample of ascorbic acid was utilized to compare the
antioxidant potential of prepared seed extracts of the plant
(Fig. 5) (Table 4). Studies report that DPPH ° (2, 2-Diphenyl-
1-picrylhydrazyl radical) due to the presence of three
aromatic rings is relatively stable free radical. It can easily
accept an electron or H radical to become stable diamagnetic
molecule®. Bioactive molecules present in plant extracts are
capable of donating hydrogen atoms which changes DPPH
(purple) to their non radical form (yellow) which can be
measured spectrometrically.

DPPH® + AH -----> DPPHH + A°

Mechanical

8!

=l R

ing

Soxhlet extlon method

Petroleum
ether Extract

Ethylacetate
Extract

Methanol
Extract

Fig. 3: Graphical representation of the extraction process

%age Extractive yield

M Petroleum ether

H Ethylacetate

Methanol

Fig. 4: Extractive yield of various extracts of seeds of Cassia tora
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Fig. 5: Phytochemical investigations of the Methanol extract, Ethylacetate extract and Petroleum ether extract.
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Fig. 6: Radical scavenging activity of different seed extracts of the plant Cassia tora.

It was observed that all the three plant extracts show good
antioxidant activity. Ethylacetate extract showed maximum
percentage of radical scavenging activity. Dose affects
radical scavenging activity.

As the concentration of plant extract is raised, the percentage
of increased radical scavenging activity also rises?®. When
an antioxidant donates an electron to a free radical, it forms
a more stable, less reactive product?®.

Studies on the structure-activity relationship demonstrate
that the presence of substituents like -OH inside these

https://doi.org/10.25303/295rjce1520159

biomolecules is what gives them their antioxidant action.
Increased hydrogen donor capacity will result in increased
antioxidant activity?’.

Phenols and flavonoids inactivate the free radical species
according to the hydrogen transfer mechanism and forms
products that are less reactive. During this process, there is
homolytic cleavage of O-H bond. Its polyphenols are more
effective reducing agents than monophenols. These
polyphenols have more electron-withdrawing groups which
boost their antiradical potency®!. Present study shows that
ethylacetate extract shows highest antioxidant activity
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suggesting that antioxidant activity is affected by the solvent
used®. Polar biomolecules are more active in polar media®’.

Antibacterial activity: The value of zone inhibition shown
in the table indicates that all Cassia tora plant’s seed extracts
have varying degrees of efficacy in suppressing the
development of harmful bacteria (Fig. 6 and table 5).

Zone of inbihition

m E.coli

Methanolic
extract

Ethylacetate
extract

W S.aureus

extract

Bacterial culture

Petroleum ether Positive control

Fig. 7: Antibacterial potential of different seed extracts of the plant Cassia tora.

Table 2
Showing %age vyield of the extracts

Vol. 29 (5) May (2025)
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Extracts Petroleum ether Ethylacetate Methanol
%age yield 1.60 1.22 5.71
Table 3
Showing Phytochemical screening of the seed extracts of plant Cassia tora.
Phytochemicals Petroleum Ether extract Ethylacetate extract Methanol extract
Alkaloids - + +
Flavonoids - - +
Phenols - + +
Tannins - - +
Saponins - - +
Terpenoids - + -
Pholobotannins - - +
Anthraquinones - - +
Table 4
Showing percentage Radical scavenging activity of the extracts
Extracts %age radical scavenging %age radical % age radical scavenging
activity (50ug/ml) scavenging activity(150ug/ml)
activity(100ug/ml)
Petroleum ether extract 29.23+0.34 34.1940.15 38.86+0.45
Ethylacetate extract 67.13+0.45 81.86+0.24 98.5610.32
Methanol extract 36.23+0.36 41.96+ 0.23 50.7740.05
Reference 35.56+0.23 39.34+0.04 47.764 0.25
Table 5
Showing antibacterial activity of different plant extracts of Cassia tora
S.N. Type of plant Zone of inhibition value in mm Zone of inhibition value in mm
extract E.coli S.aureus
1 Methanolic 19.12+40.62 23.7740.38
2 Ethyl acetate 15.4540.51 19.1140.42
3 Petroleum ether 16.12+0.68 22.2240.51
4 Positive control 35.23+0.37 36.114+0.35
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Certain phytochemicals found in plants such as tannins,
flavonoids and phenols, can stop a variety of microbes from
growing and functioning®2°. Polyphenols play an important
role in defensive system of plants. These polyphenols stop
the growth and activity of many type of microorganisms®.
Relative toxicity towards microorganisms is affected by the
position and number of hydroxyl groups on the phenol
group.

With increase in hydroxylation, toxicity increases®!. Here in
the current study, extracts of different polarity show
significant antibacterial potential. Plant extracts have a
major impact on the cell membranes of GPB and GNB. A
plausible process could involve modifications to the
bacterial membrane®3. An additional finding is that plant
extracts have a higher inhibitory effect on S. aureus (GPB)
compared to E. coli (GNB)®. The existence of an outer
membrane encircling the GNB cell membrane could be the
cause of this increased resistance'?.

Conclusion

The growing awareness of the potential health risks
associated with synthetic antioxidants, coupled with the
numerous benefits of natural antioxidants, underscores the
need to prioritize natural sources. By consuming a diet rich
in fruits, vegetables, nuts and seeds, individuals can enhance
their antioxidant intake in a safe and effective manner.
Additionally, the food and pharmaceutical industries should
focus on developing and utilizing natural antioxidants to
promote better health outcomes and sustainability. Plants
have potential to be used as medicines as they contain a
diverse spectrum of chemical components. They contain
secondary metabolites that have medicinal characteristics.

Plant, Cassia tora is a wild herb easily available in North
western parts of the country. Seed part of the herb was
explored for the presence of phytochemical constituents.
Different seed extracts prepared, were examined for the
presence of phytochemical constituents qualitatively and
quantitatively and hence were evaluated for their antioxidant
and antibacterial potential. 1t was observed that due to the
presence of significant amount of variety of phytochemical
constituents, the seed extracts showed excellent antioxidant
and antimicrobial potential. This herb has potential to cure
many diseases as reported in past. This is wild, edible and
easily available herb and can be explored more for its
pharmacological potential. Emphasizing natural
antioxidants over synthetic ones is a step towards a healthier
and more environmentally responsible future.
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