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Abstract

Aim: This study aims to investigate antimicrobial and antioxidant activity of leaf, stem, and inflorescence of
Pleocaulus sessilis (Nees) Bremek belonging to Acanthaceae. Materials and Methods: The leaves, inflorescences,
and stems were separated, dried under shade, powdered, and extracted using methanol by maceration process.
Preliminary phytochemical analysis was carried out by standard phytochemical tests. Antibacterial and antifungal
activity was carried out by agar well diffusion and poisoned food technique, respectively. Antioxidant activity was
evaluated by 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging, 2,2-azinobis 3-ethylbenzothiazoline
6-sulfonate (ABTS) radical scavenging and ferric reducing assays. Folin-Ciocalteu reagent method was employed
to estimate the total phenolic content of extracts. Results and Discussion: Flavonoids, saponins, steroids, and
phenols were present in all three extracts. Extracts were inhibitory to all test bacteria with maximum activity against
Klebsiella pneumoniae. Overall, inflorescence extract exhibited high inhibition of test bacteria when compared to
other extracts. Extracts were effective in reducing mycelial growth of test fungi. Leaf extract was more effective
against test fungi followed by inflorescence and stem extracts. All extracts exhibited dose-dependent radical
scavenging and ferric reducing activity. Leaf extract exhibited marked antioxidant activity when compared to
other two extracts. The leaf extract scavenged DPPH and ABTS radicals with an inhibitory concentration value
of 27.16 pg/ml and 9.16 pg/ml, respectively. Total phenolic content was high in leaf extract (112.13 mg gallic
acid equivalents [GAE]/g) followed by inflorescence (85.65 mg GAE/g) and stem (42.42 mg GAE/g) extracts.
Conclusion: The plant can be used to treat diseases caused by pathogenic bacteria, prevention, and control of
phytopathogens and oxidative damage caused by free radicals. Further studies are to be carried out to isolate and
characterize active principles from the plant and to determine their biological activities.
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INTRODUCTION for treatment of several diseases and disorders. Traditional

medicine is commonly practiced in various countries such
lants are an integral part of daily life as
Phumans depend on many plants for food,

shelter, cloth, timber, dyes, and medicine.
The use of herbal medicine for therapy is as
old as humanity itself, and it is estimated that
80% of world’s population depend on plant
based formulations for healthcare needs. The
traditional medicine that involves the utilization
of plants plays a significant protective role in
humans and animals particularly in developing
and under-developing countries. Worldwide, the
traditional medicinal practitioners use the plants
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as China, India, Japan, Pakistan, Sri Lanka, and Thailand.
Knowledge of medicinal plants and their use by indigenous
culture are useful for conservation of cultural traditions and
biodiversity and healthcare as well as drug development.
Plants represent an integral part of several systems of
medicine such as Ayurveda, Sidda, and Unani. Plants are
known to be the sources lead compounds for the development
of modern drugs. Several drugs such as aspirin, digoxin,
quinine, vincristine, vinblastine, reserpine, and morphine
have been derived from plants. Nowadays, immense interest
on medicinal plants and exploration of medicinal values of
plants is increased because of several complications such as
the development of resistance and side effects associated with
the use of modern drugs such as antibiotics and anticancer
agents.!'"”!

The genus Strobilanthes belongs to the family Acanthaceae.
The genus includes perennial flowering herbs and shrubs
with about 350 species out of which at least 46 are native
to India. Strobilanthes is the second largest genus in the
family Acanthaceae. The name Strobilanthes is derived
from the Latin words “strobilus” meaning cone and
“anthos” meaning flower or shoot.l""!" Pleocaulus sessilis
(Nees) Bremek (synonym Strobilanthes sessilis Nees
var. sessilioides) is a small perennial shrub with hardy
tetragonous stem (30-45 cm) covered with brownish hairs.
Leaves are up to 4-5 cm long, as broad as long, ovate,
acute, coriaceous and bullate-hairy on both surfaces;
crenate-serrate, rounded, or narrowed at base. Flowers
blue, in terminal pedunculate, densely hairy bracteates
spikes 4-6 cm long. It is distributed in peninsular India and
is commonly found on rocky slopes among grasses in Baba
Budangiri.["! In the previous study, Patil et al.l'¥! screened
solvent extracts of P. sessilis leaves for phytoconstituents,
antioxidant and antimicrobial activities. Phytochemical
analysis revealed constituents such as phenols, flavonoids,
saponins, and tannins. Antioxidant activities and
antimicrobial activities of extracts were found to be good.
The present study was carried to evaluate antimicrobial
and antioxidant activity of leaf, stem, and inflorescence of
P sessilis [Figure 1].

MATERIALS AND METHODS
Collection and Identification of Plant
The plant materials were collected at Baba Budangiri,

Chikkamagalure district, Karnataka during February 2016.
The plant was authenticated by referring standard flora.['?

Extraction

The plants were washed to remove dirt and other extraneous
matter. Different parts, namely, leaves, stem, and inflorescence
were separated, dried under shade and were powdered
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Figure 1: Pleocaulus sessilis

separately. For extraction, we employed maceration process
in which 20 g of each powder was transferred into separate
conical flasks containing 100 ml of methanol. The flasks
were left for 48 h (during which the flasks were stirred
occasionally) followed by filtering the contents of flasks
through 4-fold muslin cloth followed by Whatman No. 1
filter paper. The filtrates were evaporated to dryness at 40°C
and the extracts obtained were stored in refrigerator until
use. &4

Phytochemical Screening of Extracts

The leaf, stem, and inflorescence extracts were subjected to
preliminary phytochemical analysis. The presence of various
phytoconstituents namely alkaloids, flavonoids, tannins,
steroids, saponins, glycosides, terpenoids, and phenols were
detected by standard phytochemical tests.>¢15]

Antibacterial Activity of Extracts

The potential of different extracts of P. sessilis to inhibit
Gram-positive bacteria (Bacillus subtilis and Staphylococcus
aureus) and Gram-negative bacteria (Pseudomonas
aeruginosa and Klebsiella pneumoniae) was determined by
Agar well diffusion method as described in our previous
study.® In this method, the test bacteria were aseptically
inoculated into sterile nutrient broth tubes and incubated at
37°C for 24 h. The broth cultures were swab inoculated on
sterile nutrient agar plates. With the help of a sterile gel borer,
wells of 6 mm diameter were punched in the inoculated
plates. Extracts (20 mg/ml of dimethyl sulfoxide [DMSO]),
reference antibiotic (chloramphenicol, 1 mg/ml of sterile
distilled water), and DMSO were transferred aseptically in
labeled wells. The plates were left undisturbed for 30 min and
then incubated in upright position for 24 h at 37°C. Using a
ruler, zones of inhibition formed around wells was measured.
The presence of zone of inhibition around the wells is the
indication of antibacterial activity of extracts.




Antifungal Activity of Extracts

Poisoned food technique employed in our previous
studies™!® was used to assess the antifungal effect of extracts
of P sessilis against test fungi, namely, Colletotrichum
capsici, Fusarium oxysporum f.sp. Zingiberi, and Alternaria
alternata. In brief, control (without extract) and poisoned
(0.5 mg extract/ml of medium) potato dextrose agar plates
were aseptically inoculated with the test fungi followed by
incubating the plates at 28°C for 96 h in upright position.
Later, the colony diameter of test fungi was measured using
a ruler in mutual perpendicular directions. Antifungal effect
(in terms of reduction in mycelial growth of test fungi) of
extracts was determined using the formula:

Inhibition of mycelial growth (%) = (A-B/A) %100, where
“A” and “B” refers to colony diameter of test fungi in control
and poisoned plates, respectively. Reduction in mycelial
growth of test fungi in poisoned plates is indication of
antifungal potential of extracts.

1,1-Diphenyl-2-Picrylhydrazyl (DPPH) Radical
Scavenging Activity of Extracts

In this assay, 1ml of different concentrations (6.25-200 pg/ml
of methanol) of extracts and ascorbic acid (reference standard)
was mixed with 3 ml of DPPH radical solution (0.004% in
methanol) in labeled test tubes. The tubes were then incubated
indark for 30 min at room temperature followed by measuring
the absorbance of reaction mixture in spectrophotometer at
517 nm. Methanol replacing the extract/ascorbic acid served
as control (i.e., 1 ml methanol + 3 ml DPPH radical solution).
Inhibition of DPPH radicals (%) was calculated using the
formula:

Inhibition of DPPH radicals (%) = (A-B/A) %100, where
“A” and “B” refers to the absorbance of DPPH control and
absorbance of DPPH in the presence of extract/ascorbic acid.
The inhibitory concentration (IC, ) value was calculated. IC,
value denotes the concentration of extract/standard required
to scavenge 50% of free radicals.['%!7

2,2-Azinobis 3-Ethylbenzothiazoline 6-Sulfonate
(ABTS) Scavenging Activity of Extracts

Unlike DPPH assay, the assay that involves scavenging
of ABTS radicals requires generation of the radicals. The
ABTS radical was generated by mixing ABTS stock solution
(7 mM) with potassium persulfate (2.45 mM). The reaction
mixture was left in the dark for 16 h at room temperature and
the resulting dark colored solution was diluted using distilled
water to an absorbance of 0.7 at 730 nm. 1 ml of different
concentrations (6.25-200 ug/ml of methanol) of extracts and
ascorbic acid (reference standard) was mixed with 3 ml of
ABTS radical solution in clean and labeled test tubes. The
tubes were incubated in dark for 30 min at room temperature
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followed by measuring the absorbance of reaction mixture
in spectrophotometer at 730 nm. Methanol replacing the
extract/ascorbic acid served as control (i.e., 1 ml methanol +
3 ml ABTS radical solution). The ABTS radical scavenging
activity of extracts was calculated using the formula:

Scavenging activity (%) = (A-B/A) %100, where “A” is
the absorbance of the ABTS solution without extract/
ascorbic acid and “B” is the absorbance of ABTS solution
in the presence of extract/ascorbic acid. The IC,  value was
calculated. IC, denotes the concentration of extract required
to scavenge 50% of the radicals.['®

Ferric Reducing Activity of Extracts

The reducing potential of extracts from different parts of
P, sessilis was determined by ferric reducing assay.['!8] The
initial reaction mixture consisted of different concentrations
(6.25-200 pg/ml) of extracts and ascorbic acid (reference
standard) in 1 ml of methanol, 2.5 ml of phosphate buffer
(pH 6.6), and 2.5 ml of potassium ferricyanide (1%). The
tubes were incubated at 50°C for 20 min in a water bath.
After cooling, 2.5 ml of trichloroacetic acid (10%) followed
by 0.5 ml of ferric chloride (0.1%) was added to each of the
tubes and the tubes were left for 10 min at room temperature.
The absorbance of reaction mixture of each tube was
measured at 700 nm spectrophotometrically. An increase in
the absorbance with increase in concentration of extracts/
standard indicated increasing reducing power.

Total Phenolic Content of Extracts

Folin-Ciocalteu reagent (FCR) method is employed to
determine the content of phenolics in extracts and this method
is widely used method for estimating the content of total
phenolics in various samples including plant extracts. In this
method, a dilute concentration of each extract (0.5 ml) was
mixed with 0.5 ml of FC reagent (1:10) and 2 ml of sodium
carbonate (2%) in separate tubes. The tubes were incubated
at room temperature for 30 min. The absorbance of reaction
mixtures of each tube was determined spectrophotometrically
at 765 nm. Gallic acid was used as standard and a standard
curve was plotted using different concentrations of gallic
acid (0-1000 pg/ml). The total phenolic content in different
extracts was estimated as mg GAE from the graph.®!]

RESULTS AND DISCUSSION
Phytoconstituents Detected in Extracts of P. sessilis

The medicinal and pharmacological properties exhibited
by plants are due to the presence of secondary metabolites
such as alkaloids, flavonoids, tannins, saponins, and
terpenoids that are distributed in the various parts of the
plants. These chemicals are studied under the concept called
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phytochemistry. Most of these phytochemicals have profound
physiological effects on the health. Hence, it is important to
detect these phytoconstituents in medicinal plants so as to
correlate the possible therapeutic role played by them.:6:15:19-221
There are several protocols to extract phytochemicals from
plants, such as maceration, Soxhlet extraction, supercritical
fluid extraction, and microwave-assisted extraction.!'” In
the present study, we followed maceration process to get
an extract from various parts of P. sessilis using methanol
as the extraction solvent. It has been shown that methanol
can dissolve many phytochemicals including polyphenolic
compounds present in the plants.t!’2023-23]

The yield and color of extracts of P. sessilis is shown in
Table 1. The yield was high in case of stem followed by
leaf and inflorescence. The color of inflorescence and stem
extracts was light green whereas leaf extract was dark
green. In the present study, we screened the presence of
various phytochemicals in leaf, stem, and inflorescence
extract of P sessilis by standard tests. Table 2 shows the

Table 1: Yield and color of extracts of P. sessilis

Extract Yield (%) Color

Leaf 4.33 Dark green
Inflorescence 410 Light green
Stem 6.41 Light green

P. sessilis: Pleocaulus sessilis

Table 2: Phytoconstituents detected in extracts of
P. sessilis

Constituents Leaf Inflorescence Stem
Alkaloids - - -
Flavonoids + + +
Saponins + + +
Terpesnoids - + -
Glycosides - - -
Tannins + - -
Steroids + + +
Phenols + + +

P. sessilis: Pleocaulus sessilis

phytochemicals which were detected in extracts of P, sessilis.
Flavonoids, saponins, steroids, and phenols were present in
all three extracts. Phytoconstituents, namely, alkaloids and
glycosides were not detected in all three extracts. Terpenoids
and tannins were detected only in inflorescence and leaf
extract, respectively. The study of Shende et al.l'"! revealed
the presence of glycosides, steroids, and flavonoids in the
leaf of S. sessilis. The study of Patil et al.'"¥! showed the
presence of phenols, flavonoids, saponins, and tannins in leaf
extract of P, sessilis.

Antibacterial Activity of Extracts of P. sessilis

One of the major milestones in the field of medicine is the
discovery of antibiotics. The use of these wonder drugs
resulted in prevention and control of huge number of deaths.
However, indiscriminate use of these antibiotics resulted
in the emergence of resistant pathogens. Antibiotic therapy
not only affects the target pathogen but also commensal
inhabitants of the human host. Moreover, the ability of
these pathogens to transmit the resistance to susceptible
ones created major problem in the treatment of diseases.
These antibiotic-resistant pathogens are of serious concern
in the community as well as hospital settings. High cost,
side effects, and the resistance problems associated with
these antibiotics triggered immense interest in scientific
community to search alternatives for disease control. Plants,
their extracts, and the purified compounds from them are
shown to be effective in inhibiting pathogenic bacteria
including resistant strains.[2-2226-3]

In this study, we screened the efficacy of extracts of P. sessilis
by agar well diffusion assay. The result of the inhibitory
activity of extracts against Gram positive and Gram negative
bacteria is shown in Table 3. The presence of inhibition zone
around the wells was considered positive for antibacterial
activity. Extracts were shown to inhibit all test bacteria.
Leaf and inflorescence extracts inhibited K. pneumoniae
to high extent while stem extract caused high inhibition
of B. subtilis and S. aureus. B. subtilis and K. pneumoniae
were inhibited to high extent among Gram-positive and
Gram-negative bacteria, respectively. Overall, stem extract
displayed least inhibitory activity. Inhibitory activity of
reference antibiotic was higher than that of extracts. No

Table 3: Antibacterial activity of extracts of P. sessilis

Treatment Zone of inhibition in cm

B. subtilis S. aureus P. aeruginosa K. pneumoniae
Leaf extract 1.6 1.5 1.5 1.8
Inflorescence extract 1.7 15 1.6 1.9
Stem extract 14 1.4 1.2 1.4
Antibiotic 2.8 29 2.6 24
DMSO 0.0 0.0 0.0 0.0

B. subtilis: Bacillus subtilis, S. aureus: Staphylococcus aureus, P. aeruginosa: Pseudomonas aeruginosa, K. pneumonia: Klebsiella

pneumonia, P. sessilis: Pleocaulus sessilis
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inhibition of test bacteria was observed in case of DMSO.
Extracts and purified compounds from Strobilanthes species
have shown to possess antibacterial activity. Taraxerol,
isolated from Strobilanthes callosus exhibited high reduction
of edema but the lower antimicrobial effect at doses
employed.B"" A compound 4-acetyl-2,7-dihydroxy-1,4,8-
triphenyloctane-3,5-dione isolated from dichloromethane
extract of Strobilanthes crispus was shown to possess
marked inhibitory activity against Gram-positive and Gram-
negative bacteria.[®! Methanol extract of leaf of Strobilanthes
cusia exhibited marked activity against S. aureus followed
by B. subtilis, Enterobacter aerogenes, Escherichia coli,
and K. pneumoniae.’® Venkatachalapathi and Ravi®*
evaluated the antibacterial activity of the petroleum ether
and methanolic extracts from the Strobilanthes ciliatus. Both
extracts exhibited inhibitory activity against Gram-positive
and Gram-negative bacteria. The leaf extract of S. crispus
was shown to exhibit inhibitory activity against S. aureus and
Streptococcus pneumoniae whereas no visible inhibition was
observed against K. pneumoniae and P. aeruginosa.>

Antifungal Activity of Extracts of P. sessilis

Several biological agents such as insects, bacteria, viruses,
and fungi attack plants at various stages of growth and
development resulting in a reduction of productivity and
economic loss to farmers. As compared to other agents,
the impact of fungi on crop production losses is highest.
Agrochemicals such as pesticides and fungicides have
been routinely used to prevent and control plant diseases
and crop loss. However, many fungicides are toxic and
have undesirable effects on non-target organisms present
in the environment. Some synthetic fungicides are non-
biodegradable and accumulate in the soil, plants, and water
and consequently affect humans through the food chain.
Besides, the development of resistance that has been noticed
in phytopathogenic fungi toward the synthetic fungicides
is another great challenge. Hence, it is desirable to use
alternative approaches that are eco-friendly for controlling of
plant diseases. Plants appear to be promising alternatives for
plant disease management. It is known that the use of natural
products can reduce the population of pathogens and control
the development of diseases. Plants have been considered as
potential agents in integrated pest management programs.
The use of plant-based formulations is cheap, eco-friendly,
and free of toxic effect on humans. A number of plants have
been reported to cause inhibition of several phytopathogenic
fungi.[23,36—4l]

Table 4 and Figure 2 depict the antifungal effect of extracts
against test fungi. Poisoning of medium with the leaf,
inflorescence, and stem extracts revealed a considerable
reduction in the size of colonies of test fungi. Extracts
exhibited varied inhibitory activity against test fungi
(inhibitory activity ranged between 20% and 60%). Leaf
extract inhibited C. capsici (60.52%) to higher extent
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Table 4: Colony diameter of test fungi on control and

poisoned plates

Treatment Colony diameter in cm

C. capsici F. oxysporum A. alternata
Control 3.8 4.0 3.3
Leaf extract 1.5 24 1.8
Inflorescence 24 3.2 1.8
extract
Stem extract 3.0 3.2 2.1

C. capsici: Colletotrichum capsici, F. oxysporum: Fusarium
oxysporum, A. alternate: Alternaria alternata

® Leaf extract W Inflorescence extract ™ Stem extract
70
60
@
< 50 -
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©
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C. capsici F. oxysporum A. alternata
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Figure 2: Inhibition of test fungi (%) by extracts of Pleocaulus
sessilis

followed by 4. alternata (45.45%) and F. oxysporum (40%).
Both inflorescence and stem extracts inhibited A. alternata to
a maximum extent followed by C. capsici and F. oxysporum.
Earlier studies have shown the efficacy of extracts of
Strobilanthes species against fungi. Inhibitory effect of
petroleum ether and methanol extract of S. ciliatus was tested
against fungi, namely, Trichophyton rubrum, Microsporum
gypseum, Monascus purpureus by Venkatachalapathi and
Ravi.*¥ The petroleum ether extract exhibited significant
antifungal activity against the test fungi. The leaf extract
of S. crispus did not show any visible inhibition against
Aspergillus brasiliensis and Candida albicans.™

DPPH Radical Scavenging Activity of Extracts
of P. sessilis

The method of DPPH radical scavenging was first developed
by Blois*?! to determine the antioxidant activity using a stable
DPPH-free radical. The assay is based on the measurement of
the scavenging capacity of substances termed as antioxidants.
In DPPH, the odd electron of nitrogen atom is reduced when
it receives a hydrogen atom from antioxidants resulting in
the formation of corresponding hydrazine (DPPH). DPPH
radical is a stable, organic and nitrogen-centered free radical
having a strong absorption at 517 nm (in alcoholic solution).
The absorption decreases as the electron pairs off. The
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decolorization is stoichiometric with respect to the number
of electrons taken up. The method involving scavenging of
DPPH radicals is simple, rapid, inexpensive, and widely used
method to measure the capacity of compounds to behave
as free radical scavengers or hydrogen donors. This assay
has been widely employed for investigating antioxidant
properties of various kinds of samples including plant
extracts. One more advantage is that the radical is stable and
need not be generated as in case of ABTS radicals.**7)

In the present study, we evaluated the effect of extracts of
P, sessilis to scavenge-free radicals by DPPH assay. Bleaching
of color of DPPH radical solution in the presence of varying
concentrations of extracts and standard was monitored at
517 nm. Extracts and ascorbic acid scavenged DPPH radicals
in a dose-dependent manner [Figure 3]. Among extracts,
leaf extract exhibited stronger scavenging potential with
IC,, value 27.16 pg/ml followed by inflorescence extract
(IC,, value of 37.15 ug/ml) and stem extract (IC, value of
58.56 pg/ml). Ascorbic acid exhibited stronger scavenging
effect (IC,; value of 6.17 pg/ml) when compared to extracts.
Although scavenging effect caused by extracts was low when
compared to ascorbic acid, it is evident from the study that
the extracts possess hydrogen donating efficacy; and hence,
the extracts can act as potent-free radical scavengers. It has
been shown that Strobilanthes species exhibit antioxidant
activity. The water soluble vitamins and catechins of
S. crispus contributed to high antioxidant activity of leaves
of S. crispus.*® Solvent extracts of Strobilanthes kunthiana
have been shown to possess scavenging effect against DPPH
radicals.*”) In another study, Ghasemzadeh et al.”! observed
DPPH radical scavenging potential of aqueous and ethanol
extract of S. crispus.

ABTS Radical Scavenging Activity of Extracts
of P. sessilis

Similar to DPPH assay, the ABTS assay is another widely
used in vitro radical scavenging assay. However, this method
needs the generation of ABTS radicals which can be easily
done by reacting ABTS salt with potassium persulfate. The
ABTS radical cation is reactive towards most antioxidant
compounds. ABTS radical is soluble in aqueous as well
as organic solvents. The method is a useful in determining
the antioxidant potential of both lipophilic and hydrophilic
antioxidants in a variety of samples including plant extracts.
A compound having electron donating property will reduce the
blue-green ABTS radical solution to colorless neutral form.
This reduction is indicated by suppression of its characteristic
long wavelength absorption spectrum.[443:45:46:50-53]

In the present study, we evaluated the effect of extracts of
P, sessilis to scavenge ABTS radicals and the result is shown
in Figure 4. The extracts scavenged ABTS radicals in a dose-
dependent manner. Among extracts, leaf extract displayed
marked scavenging activity (IC, value 9.16 pg/ml) followed
by inflorescence extract (IC,, value 15.11 pg/ml) and stem
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Figure 4: 2,2-azinobis  3-ethylbenzothiazoline 6-sulfonate
radical scavenging activity of extracts and reference standard

extract (IC,, value 39.30 pg/ml). At extract concentration
100 pg/ml and higher, a scavenging activity of >90% was
observed in case of all extracts. Reference compound ascorbic
acid scavenged ABTS radicals more efficiently (IC,, value of
5.69 pg/ml) than extracts of P. sessilis. Extracts scavenged
ABTS radicals more effectively than DPPH radicals.
Although the extracts have displayed low radical scavenging
effect when compared to ascorbic acid, it is evident that the
extracts possess the electron donating property due to which
the extracts could serve as potent scavengers of free radicals.

Ferric Reducing Activity of Extracts of P. sessilis

Several assays are designed and used to determine the overall
antioxidant activity as an indication of total capacity to
withstand adverse effect of stress induced by the formation
of free radicals. The reducing potential reflects the electron
donating capacity which is associated with antioxidant
activity. The presence of reductants (antioxidants) in samples
results in the reduction of ferric complex to ferrous form and
this reducing potential of sample can be determined by the
direct reduction of Fe[(CN) ], to Fe[(CN)],. The addition
of free Fe’* to the reduced product results in the formation
of the intense Perl’s Prussian blue complex, Fe [Fe(CN),],,
which possess a strong absorbance at 700 nm. An increase in
absorbance of the reaction mixture indicates an increase in




the reducing capacity of extract.l'*!7-3*-38 In the present study,
we screened the extracts of P sessilis for ferric reducing
activity. An increase in the absorbance of reaction mixtures
was observed on increasing the concentration [Figure 5].
This indicated reducing power of the extracts. Among
extracts, marked potential was observed in case of leaf
extract followed by inflorescence and stem extracts. Ascorbic
acid displayed higher reducing potential than that of extracts.
Although the reducing potential of extracts observed was
low when compared to reference standard, it is evident that
the extracts possess reductive ability which could serve as
electron donors, terminating the radical chain reactions.

Total Phenolic Content of Extracts of P. sessilis

Plants are known to produce a wide array of secondary
metabolites. Out of many phytochemicals, the phenolic
compounds are considered to be the most important plant
secondary metabolites as they are beneficial to the plants
and exhibit a range of bioactivities including antioxidant
activity. These compounds are shown to exhibit strong
antioxidant activity due to their ability to scavenge-free
radicals, break radical chain reactions, and to chelate metal
ions. Consumption of foods containing phenolic compounds
is proven to be associated with reduced risk of cardiovascular
diseases and certain types of cancer.’*5*%! FCR method is
widely used to estimate the content of total phenolics in
plants. The method is simple, oldest, and the results are
reproducible. The phenolic compounds react with FCR under
basic conditions and results in the formation of a blue colored
complex which exhibit absorption maxima near 750 nm.!"¢4
In this study, we estimated the content of total phenolics in
extracts of P. sessilis by FCR method. The phenolic content
was found to be high in leaf extract followed by inflorescence
extract and stem extract [Table 5]. A positive correlation
was observed between the phenolic content of extracts and
antioxidant activity observed, i.e., extracts containing high
phenolic content exhibited stronger antioxidant activity. Such
observations were made in earlier studies of Tilak et al.,>”
Vivek et al.,'** Coruh et al.!®! and Poornima et al.! where
extracts containing high phenolic content exhibited marked
antioxidant activity.

CONCLUSIONS

Plants have been used traditionally for the treatment of
various ailments throughout the world. Extracts and purified
metabolites from plants exhibit a range of bioactivities which
can be exploited for drug development. In the present study,
we observed antimicrobial and antioxidant activity in leaf,
inflorescence, and stem extracts of P. sessilis. Overall, leaf
extract exhibited stronger bioactivities when compared
to other two extracts. The observed bioactivities could be
ascribed to the presence of secondary metabolites detected in
the extracts. The plant can be used against microbial infections
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Figure 5: Ferric reducing activity of extracts and reference
standard

Table 5: Content of total phenolics (mg GAE/g) in
extracts

Extract Total phenolic content
Leaf 112.13
Inflorescence 85.65
Stem 42.42

GAE: Gallic acid equivalents

and oxidative damage. Further studies on isolation of active
principles from extracts and their bioactivity determinations
are to be carried out.
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