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ABSTRACT

Potentilla polyphylla, Solanum kurzii and Paedaria foetida are used as remedies against various diseases. Free radicals are one of the
critical causative factors in the pathogenesis of many degenerative diseases. Phytochemical and biological studies have made it
evident that medicinal plants have potentials in the prevention and treatment of those diseases. This study aimed at screening of
major phytochemicals and assessing total phenolic content and antioxidant potential of P. polyphylla, S. kurzii and P. foetida to
provide a scientific basis of its ethno medical uses. Phytochemicals screening was done using standard procedures. Total phenolic
content was determined using Folin-Ciocalteu’s reagent. Free radical scavenging capacity was determined by DPPH and ABTS assays.
P. polyphylla, S. kurzii and P. foetida displayed strong DPPH and ABTS free radical scavenging activity. Among the extracts, P.
polyphylla possess the highest free radical scavenging activity with the corresponding ICsy value of 9 pg/ml (DPPH) and 48 pg/ml
(ABTS) comparable to ICsq values of reference standard ascorbic acid, 6 pg/ml (DPPH) and 16.5 pg/ml (ABTS). Total phenolic content
were 535, 21.33 and 25.16 mg GAE/ g extract, respectively, in P. polyphylla, S. kurzii and P. foetida. All the tested phytochemicals
were tested positive, except for alkaloids, tannins and saponin in P. polyphylla, S. kurzii and P. foetida, respectively. Our studies
suggest that the phenolic content may be the principal contributor of the free radical scavenging activity. It can be inferred from the
results that these medicinal plants are potential for medications.
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INTRODUCTION

lants consumed by humans either in the form of

vegetables or ethno medicines may contain

thousands of different phenolic compounds.
Phenolics have gained considerable importance due to
their potential health benefits such as antioxidative,
possible anticarcinogenic activity, etc.' The antioxidative
effect is mainly due to the phenolic components such as
phenolic acids, phenolic diterpenes’ and flavonoids.?
Antioxidant activity of phenolics compounds is mainly due
to their redox properties, which can play an important
role in absorbing and neutralizing free radicals, quenching
singlet and triplet oxygen, or decomposing peroxides.’
Antioxidant compounds that scavenge free radicals help
protect against degenerative diseases.” Antioxidants are
used in food industry also. Phenolic content of orange
peel has been reported to suppress lipid oxidation in oil.°
Synthetic antioxidant is wused to suppress the
development of rancidity in fat and oil, however, it is
known to have toxic and carcinogenic effect on human
health.’

S. kurzii Br. (Solanaceae) berries in various stages is
commonly taken as a vegetable by different ethnic groups
in the North East region of India. Various tribes use the
berries of S. kurzii as remedy against various ailments
such high blood pressure, cough, headache, etc., The Adi
tribe of Arunachal Pradesh uses S. kurzii berries as a
remedy against various ailments such as toothache, stone
problem, appetizer and cold and cough.8 Similarly,

another species of Solanum i.e, S. indicum L. is reported
with similar uses. Different parts of the plant are used by
traditional medicinal practitioners in the treatment of
various health problems such as loss of appetite and
anorexia, rhinitis, cough, asthma, sore throat, abdominal
pain, worm infestation, pain and fever, inflammation,
urinary complications, cardiac weakness, toothache,
ascites, oedema and wound infection, etc.”'® Various
pharmacological properties such as anti-hypersensitive
activity', anti-inflammatory, anticancer and wound-
healing potentials™, laxative, cardio tonic, analgesic,
antipyretic, anti-inflammatory and CNS depressant
activity™™ have been reported. The major health
benefits from S. indicum are attributed to phenolic
compounds.

P. foetida L. (Rubiaceae) is an aromatic climber that is
taken as a leafy vegetable either in raw or steamed.
Various ethnic tribes of North East region of India use this
plant for treatment of piles, stomachic, gout, diarrhea,
dysentery and bacterial /fungal infections. It has been
reported with antidiarrhoeal activity."® Various chemical
constituents are reported from the leaves of this plant.

More than three hundred species of the genus Potentilla
are used in traditional systems of medicine. Extracts
prepared with water, milk, honey and alcohol solutions
were applied for the treatment of toothache,
inflammations of the throat, for wound healing, jaundice,
ulcers of the mouth, dysentery and as a homeostatic."’
Pharmacological studies report that P. fulgens possesses
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anti-hyperglycemic,  anti-hyperlipidemic,  antitumor,
antioxidant, anti-inflammatory and antiulcerogenic
properties. Active principle with anti-hyperglycemic, anti-
hyperlipidemic and antioxidant effects have been
identified as trans-tiliroside from one of the Potentilla
species i.e., P. chinesis."® Ethnic tribes of North East
region of India such as Poumai, Mao and Kuki use P.
polyphylla Wall.ex Lehm. (Rosaceae) as a remedy against
burns and/or cuts and wounds, toothache, diabetes, etc.

The present study aimed to evaluate the phytochemical
constituents, total phenolic content and free radical
scavenging capacities of P. polyphylla, S. kurzii and P.
foetida extracts so as to explore the potential of these
herbs as new source of natural antioxidants for
pharmaceutical and/or neutraceutical applications.

MATERIALS AND METHODS
Chemicals

2, 2-Diphenyl-1-picrylhydrazyl (DPPH), 2, 2'-Azino-bis (3-
ethylbenzothiazoline 6-sulfonic acid (ABTS), Ascorbic acid,
Gallic acid were from Sigma-Aldrich (St. Louis, USA). All
other chemicals or reagents were of analytical grade from
Himedia, Merck — Mumbai, India.

Plant material

Fresh plants of P. polyphylla Wall. ex Lehm. were
obtained from lewduh (Bara Bazar), Shillong, Meghalaya,
India. S. kurzii Br. and P. foetida L. collected from home
garden and herbal garden, respectively, at Defence
Research Laboratory, Tezpur (91° 48'E and 26° 38'N),
Assam, India. Voucher specimens were identified with the
help of Botanical Survey of India, Shillong
(No.BSI/ERC/2010/Plant identification/477) and
Department of Botany, North Eastern Hill University,
Shillong.*

Extraction

Aqueous methanol (1:4) was used as the extraction
solvent for shade-dried, powdered samples of P.
polyphylla roots, berries of S. kurzii and twigs and leaves
of P. foetida.” Extracts were stored at -20°C till further
analyses.

Phytochemical screening

Phytochemicals were screened following commonly used
standard procedures.

Total phenol content determination

The total phenol content of the extract was determined
by using Folin-ciocalteu reagent according to the
procedure described.” Briefly, 0.5 ml of plant extract was
added to 0.1 ml of Folin-Ciocalteu’s reagent (0.5 N) and
mixed thoroughly and incubated at room temperature.
2.5 ml of sodium carbonate solution (2 M) was added
after 10-12 min and further incubated for another 30 min.
The absorbance was measured spectrophotometrically at
760 nm (Thermo UV 1), against a blank. Gallic acid was
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used as reference standard. Total phenol content is
expressed in term of Gallic acid equivalent (mg/g dry
weight of the extract). The test was performed in
triplicates.

Free radical scavenging activity

Radical scavenging capacity was assessed by DPPH and
ABTS radical scavenging assays.

DPPH radical scavenging assay

DPPH radical is measured by a UV spectrophotometer at
517 nm using the method described by Brand-Williams et
al.” Briefly, 2 ml of sample and standard at different
concentrations (5-50 pg/ml) was added to 1ml of 0.002%
of DPPH in ethanol. The mixture was shaken vigorously
and incubated in the dark for 30 min at room
temperature. Absorbance (Abs sample) was read at 517
nm (Thermo UV 1) against blank solution (Abs blank)
which contained 3 ml of ethanol. A solution containing 2
ml of DPPH and 1 ml of ethanol was used as a control
(Abs control). Ascorbic acid was used as reference
standard. Lower absorbance indicated higher radical
scavenging activity. The radical scavenging potential is
expressed as ICs. ICsovalues were the effective
concentrations at which DPPH radicals were scavenged by
50%. DPPH radical scavenging activity was calculated as:

DPPH radical scavenged (%) = [(Abs control - Abs sample)
/Abs control] x 100

The test was carried out in triplicates.
ABTS radical scavenging assay

ABTS (2 mM) and potassium persulphate (970 mM) were
prepared in distilled water. 200 pl of potassium persulfate
and 50 pl of ABTS were mixed and used after 2 h. This
preformed ABTS radical cation in the solution was
assayed according to Shirwaikar et al.® To 500 pl of
various concentrations (5-50 pg/ml) of plant extract and
reference standard, 300 pl of ABTS radical cation and 1.7
ml phosphate buffer 7.4 were added. For the control
methanol was used, instead of extract. The absorbance
was measured at 743 nm. Ascorbic acid was used as
reference standard. The experiment was performed in
triplicates. Radical scavenging activity was calculated as:

ABTS radical scavenged (%) = [(Abs control - Abs sample)
/ Abs control] x 100

RESULTS

Qualitative screening of the plant extracts is summarized
in Table 1 and their total phenolic contents are
represented in Figure 1 which is expressed in mg GAE/g
dry weight of extract.

Radical scavenging activities of the extracts and reference
standard ascorbic acid in term of ICso are given in Table 2.

Figure 2 & 3 represent percentage inhibition of DPPH and
ABTS radicals by extracts and ascorbic acid at 50 pg mi™
each.
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Table 1: Phytochemical screening in aqueous methanolic extracts P. polyphylla, P. foetida and S. kurzii

Phytochemicals P. polyphylla
Flavonoids +
Tannins +
Terpenoids +
Alkaloids -
Steroids +
Saponins +

Cardiac glycosides +

Key: +: present; -: absent
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Figure 1. Total phenolic content of the extracts of P.
polyphylla (Pp), S. kurzii (Sk) and P. foetida (Pf). Values are
represented as an average of triplicate £SD in mg Gallic
acid equivalent g dry weight of extract.

Table 2: In vitro antioxidant activity of ascorbic acid, P.
polyphylla, S. kurzii and P. foetida

IC5o values ml
Plants/Reference standard % (ug/mi)

DPPH ABTS
P. polyphylla 9 48
S. kurzii 271 315
P.foetida 260 180
Ascorbic acid 6.5 16.5
Values are expressed as an average of triplicate.
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Figure 2: DPPH radical scavenging activity of extracts and
ascobic acid (50 ug/ml). Values are represented as an
average of triplicate £ S.D. AA: Ascorbic acid, PP: P.
polyphylla, SK: S kurzii and PF: P.foetida.
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Figure 3: ABTS radical scavenging activity of extracts and
ascorbic acid (50 pg/ml). Values are represented as an
average of triplicate £S D. AA: Ascorbic acid, PP: P.
polyphylla, SK: S. kurzii and PF: P. foetida.

DISCUSSION

Percent inhibation of ABTS radical

Stress related diseases are increasing day by day and
therefore the need for antioxidants are ever increasing.
The present study was taken up to assess its major
phytoconstituents, total phenolic content and free radical
scavenging effect for sourcing potential source of natural
antioxidants. Present investigation revealed the presence
of terpenoids, steroids, tannins, flavonoids, saponins and
cardiac glycosides in table 1. Trans-tiliroside, triterpenes
and flavones have been reported in P. chinesis, one of the
Potentilla species. The presence of antioxidant
compounds epicatechin and a new bioflavonoid
(Potifulgene) are reported in P. fulgens species.24 The
presence  of  flavonoids,  steroids,  saponins,
anthraquinones, reducing sugars, tannins are reported
but not alkaloids from the berries of S. indicum.*
However, alkaloids were detected in another study.®
Presences of flavonoids, terpenoids, steroids, saponins,
alkaloids, cardiac glycosides were detected, except for
tannins, during our investigation in the berries of S. kurzii.
The qualitative tests confirmed the presence of alkaloids,
tannins, saponins, terpenoids, flavonoids and phenol and
absence of cardiac glycosides and steroids in agueous
extract of P. foetida.”> Saponins were tested negative in
our investigation, however cardiac glycosides and steroids
were detected in contrast with the report of Upadhyay.”
Phenolic compounds are widely distributed in plants
which have gained much attention due to their biological
activities such as antimutagenic, antitumor, antioxidant
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activity, free radical scavenging ability, etc, which have
beneficial implications for human health.? Total
polyphenol content was measured with the use of Folin-
Ciocalteu phenol reagent. Phenolic content ranged
between 21.33-535 mg GAE /g extract in Figure 1. P.
polyphylla showed the highest phenolic content followed
by P. foetida and S. kurzii. Phenolic content of P.
polyphylla we report here is comparable with the report
of Syiem et al in P. fulgens.27 S. indicum from Iran was
reported®® with the phenolic content of 7.02 mg GAE/g
dry material. A very high phenolic content of 28.33 mg
frulic acid equivalent/g dry sample (leaves and twigs) and
1460 mg GAE/g dry sample were reported from
Malaysia®® and Arunachal Pradesh® respectively, in
contrast to our report. The difference might be due to
difference in growing conditions. Polyphenols are
characterized by high antiradical potential. Phenolic
antioxidants are potent free radical terminator.®® Free
radical scavengers may directly react with and quench
peroxide radicals to terminate the peroxidation chain
reaction.* Assays based on the use of DPPH and ABTS
radicals are widely used for determination of antioxidant
capacity of food, beverages and vegetables extracts.
These assays are rapid, sensitive and reproducible.32'33
DPPH radical, after accepting electron or hydrogen, is
converted into stable DPPH-H form. When this conversion
occurs, deep violet colour of DPPH turns into light yellow
colour. Unconverted stable DPPH radical is measured by
UV spectrophotometer at 517 nm. DPPH and ABTS
radicals scavenging potentials of the extracts and ascorbic
acid are represented by their corresponding ICso values in
Table 2. Figure 1 & 2 represent percent inhibition of DPPH
and ABTS radicals by extracts and ascorbic acid at the
concentration of 50 ug ml™. Strong radical scavenging
activity was expected in P. polyphylla since antioxidant
activity increases proportionally with the phenolic
content.*** The phenolic compounds are the main agents
that can donate hydrogen to free radicals and thus break
the chain reaction of lipid oxidation at the first initiation
step. This high potential of phenolic compounds to
scavenge radicals may be explained by their phenolic
hydroxyl groups.®® ICs, value of P. polyphylla extract (9 pg
/ml) was comparable to ICsq value of reference standard
ascorbic acid (6 pg/ml) by DPPH assay. Similarly, ICsq value
of extract (46 pg/ml) was comparable to ICs, value of
reference standard ascorbic acid (16.5 pg/ml), by ABTS
assay. The DPPH radical scavenging activity of the extract
may be attributed due to the presence of
hydrogen-donating ability of OH and —CH3 group in the
crude extract.’**" Free radical scavenging capacity of S.
kurzii extract was low when compared to reference
standard with the corresponding ICsq values of 271 pg/ml
(DPPH) and 315 pg/ml (ABTS). Similarly, P. foetida
exhibited ICsy values of 260 pug/ml (DPPH) and 180 pg/ml
(ABTS). Thus P. polyphylla demonstrated better radical
scavenging ability than the other two samples. Therefore
the radical scavenging ability of the extracts could be
attributed to the higher phenolic compounds and to some
extend due to the presence of other phytoconstituents
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such as steroids, terpenoids, etc., detected in the plant
extracts.

CONCLUSION

Our studies suggest that phenolic content may be the
principal contributor of the free radical scavenging
activity. High phenolic content and free radical or
antioxidant capacity of P. polyphylla, P. foetida and S.
kurzii may imply the possible inhibition of cellular
oxidants that is linked to the pathological incidents of
various degenerative diseases. However, the components
responsible for the free radical scavenging or antioxidant
effect of the plant extracts are unclear. Therefore, it is
suggested that further work could be undertaken on the
isolation and identification of anti-oxidative components
from the extracts to explore the possible source of
natural antioxidant for pharmaceutical, neutraceutical or
even food preservative applications. Further, this study
proved useful for selecting the better source of natural
antioxidants among these three plants which can be
extended for comparison with other species or same
species belonging to different regions with different
climatic conditions.
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