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Abstract: The search for antioxidant compounds from natural sources is gaining
importance. The study aims to determine the total phenolic content and compare the in-
vitro anti-oxidant activity of the hydro-ethanolic and chloroform stem along with the
bark extracts of Phyllanthus polyphyllus, a plant having medicinal properties. The total
phenolic content was determined by using Folin-Ciocalteu’s reagent, while the
antioxidant potential was assayed by 1,1-diphenyl-2-picryl-hydrazyl (DPPH) free radical
scavenging method. The chloroform extract was found to have higher phenolic content
(47.778 mg/g GAE) than the hydro-ethanolic extract (28.333 mg/g GAE). The DPPH
free radical scavenging activity was higher for the chloroform extract with 1Cs, value of
174.38 pg/mL than the hydro-ethanolic extract with I1Csp value of 221.32 pg/mL. As the
literature had reported a positive co-relation of phenolic content with anti-oxidant
activity, the higher antioxidant activity of the chloroform extract might be due to higher
phenolic content.

Keywords: Phyllanthus polyphyllus, Stem, DPPH, TPC, GAE.

INTRODUCTION

Phyllanthus polyphyllus is a shrub to small deciduous tree reaching up to 3-6
m in height belonging to the family Phyllanthaceae. The bark is woody, smooth and
brownish grey in colour. It grows in India and Sri Lanka. In India, mainly found in
peninsular region. It is widely distributed in all districts of Tamil Nadu and Kollam
district of Kerala [1]. The genus Phyllanthus has been reported to have over 1,000
species distributed worldwide. Many of the species of this genus have been used
indigenously for the treatment of a variety of ailments for generations [2].

Many of the species are used as traditional
medicines. The extracts of the plants have been reported
to be used since ancient times, for treating hypertension,
diabetes, hepatic, urinary, and sexual disorders, and
other common ailments. The ethnic tribes of India and
other Asian countries have used the plants since ancient
times, as traditional home remedies. Many of the plants
of the genus Phyllanthus herbs form an integral part of
Ayurveda [3]. Scientific studies have reported the
medicinal importance of the plant [4-11].

Oxidative stress is related to the production of
reactive oxygen species and diminished levels of
antioxidant system that leads to the pathogenesis of a
many diseases [12]. Antioxidants are the compounds
that prevent free radical induced tissue damage. They
prevent the formation of radicals, scavenge them, or by

promote their decomposition [13]. Antioxidants from
natural origin have potential to provide lead molecules
for the development of novel drugs that may reduce the
risk of serious ailments caused by free radicals. This
study aims to determine the total phenolic content of the
chloroform and hydro-ethanolic extracts of the stem
including the bark of Phyllanthus polyphyllus and to
compare their anti-oxidant potential.

MATERIALS AND METHODS
Collection of plant

The stem along with bark of Phyllanthus
polyphyllus had been collected from Tirumala region of
Andhra Pradesh and had been authentified. The plant
part was dried under the shade and coarse powder was
made by grinding (Figure 1).
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Fig-1: Coarse powder of stem anngwith bark of Phyllanthus polyphyllus

Extraction

The coarse powder of the plant part was
defatted with petroleum ether. Then it was subjected to
extraction by using Soxhlet apparatus with chloroform
followed by hydro ethanolic (Water: Ethanol= 3: 2)
mixture. At once 150 g of the powdered material was

=

Preparation of the extracts solutions

For the determination of total phenolic content
and antioxidant activity, the stock solutions of the
extracts were prepared (Figure 3). For the hydro-
ethanolic extract, hydro-ethanolic mixture (water:

introduced into the Soxhlet apparatus and each solvent
was recycled for around 20 cycles. The extracts were air
dried. Namely two extracts Hydro ethanolic Extract
(HEPP) and Chloroform Extract of Phyllanthus
polyphyllus (CEPP) were obtained (Figure 2).

P~

Fig-2: Hydro alcoholic extract (A) and Chloroform extract (B)

ethanol=3:2) was used as the solvent, while for the
chloroform extract, ethanol was used as the solvent for
dissolution. Complete dissolution was achieved by
means of ultrasonication. After that dilutions were
carried out accordingly.

Fig-3: Preparation of the stock solutions of different extracts

Determination of total phenolic content

Total phenolic content was determined
spectro-photometrically by using Folin-Ciocalteu’s
reagent. The reagent is a mixture of phosphomolybdate
and phosphotungstate. It is used for the in-vitro
estimation of phenolic and polyphenolic compounds
[14]. It is a non-specific method that detects all phenolic
groups found in extracts.

The reaction mixture was prepared by mixing
ImL (Img/mL) of extract, 2.5 ml of 10% Folin-
Ciocalteu’s reagent (in water) and 2.5 ml 7.5%
NaHCO; solution (in water). After incubating at 45°C
for 45 min, the absorbance was determined using
spectrophotometer at A max = 760 nm [14]. Blank
determinations were made and necessary corrections
were made. Average absorbance of triplicate readings
was considered.
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To quantify the phenolic compounds, a
calibration curve of standard anti-oxidant with
increasing concentration proportional to the absorbance
has to be constructed. A linear correlation equation is
obtained from the curve of the type y = ax + b, where, y
is absorbance and x is concentration. The correlation
coefficient (R?) is calculated, which represents the
ability of the method to provide directly proportional
results between the analyte concentration and the device
response. The correlation coefficient must be equal to
or greater than 0.98.

Gallic acid was used as the standard for
constructing a  calibration  curve. Different
concentrations of the gallic acid (10, 25, 50, 75, 100
png/mL) were used. The concentration of phenolics was
read from the calibration line and was expressed in
terms of Gallic Acid Equivalent (mg of GAE/g of
extract) [15].

C (GAE) =cx V/IM

Where, ¢ = concentration determined from standard
curve (mg/ml), V = volume used during the assay (ml),
and M = mass of the extract used during the assay (Q)
and will give GAE in mg/g extract [16].

DPPH Free Radical Scavenging Activity

This assay procedure is the one of the most
accepted models for evaluating the in-vitro free radical
scavenging activity of a sample.

The test was performed according to the
method reported by K AsokKumar et al. [17] with
minor modification.

2.5 mL of the extract solution in ethanol (95
%) at different concentrations was added to 2.5 mL of
0.3 mM stock solution of DPPH in ethanol (95 %). 2.5

mL DPPH solution (0.3 mM) with 2.5 mL ethanol
served as negative control. 2.5 mL of a solution of each
concentration with 2.5 mL of ethanol served as blank.
Ascorbic acid was used as standard. The samples were
shaken well and kept in dark for 30 minutes at room
temperature.  Then, the scavenging activity on the
DPPH radical was determined by measuring the
absorbance at 517 nm. Correction was made for each
measurement with respect to the blank reading. The
DPPH radical scavenging activity (S%) was calculated
using the following equation:

S% = [(Acontrol — Asample) /Acontrol] x 100

Where, Ao = absorbance of the blank control
(containing all reagents except the extract solution)
and Agampie = absorbance of the test sample.

The IC 50 values of the extracts and standard
that is the concentrations of extracts and standard
required to inhibit 50% of the DPPH free radicals were
calculated from the graph.

RESULTS AND DISCUSSION
Total Phenolic content

The total phenolic content of the extracts was
estimated in terms of gallic acid equivalent in mg/g of
the extracts. The absorbance obtained for different
concentrations of gallic acid (10-100 pg/ml) was plotted
and calibration curve was constructed (Figure 4) using
Microsoft Office Excel. R? was found to be 0.999. The
total phenolic content for extracts were obtained for 1
mL (1mg/mL) of extract from calibration curve of gallic
acid and the results obtained are given in Table 1. The
total phenolic content of extracts were calculated using
standard calibration curve (y = 0.009x - 0.018).
Chloroform extract was found to have higher phenolic
content (47.778 mg/g GAE) than hydro-ethanolic
extract (28.333 mg/g GAE).

Gallic acid Standard Curve
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Fig-4: Gallic acid standard curve
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Table 1: Total Phenolic content

Extract Conc. Absorbance Conc. calculated from TPC

1 2 3 Avg. std. curve (pg/mL) (mg/g GAE)
HEPP 1mg/mL 0.229 0.252 0.231 0.237 28.333 28.333
CEPP 1mg/mL 0.381 0.454 0.403 0.412 47.778 47.778

DPPH scavenging activity

The DPPH assay method is based on the
reduction of DPPH to diphenylpicrylhydrazine (DPPH-
H). The 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay
evaluates free radical scavenging activity by measuring
the colour change that occurs when a DPPH radical is
quenched by a free radical scavenger that donates a
hydrogen atom or an electron. When DPPH radical
accepts hydrogen atom, it gets reduced to DPPH-H and
the colour of the solution converts from violet to
yellow. More the decolourization of DPPH solution
more is the anti-oxidant potential of the free radical
scavenger [18, 19]. The DPPH free radical has
maximum wavelength at 517 nm. Percentage inhibition
of DPPH is calculated from the observed absorbance at
this wave length after the incubation period.

The test had revealed that the both the
chloroform and hydro-ethanolic extract of Phyllanthus

polyphyllus possess DPPH free radical scavenging
property. It was observed that DPPH free radical
scavenging ability of both extracts increases in
concentration dependent manner which was indicated
by more yellow colour of the solution with higher
concentration of the extracts. Therefore, after
incubation the absorbance of the solutions with higher
concentration of the extracts had shown lower
absorbance value (Figure 5, 6).

The DPPH free radical scavenging ability of
the chloroform extract was found to be higher than the
hydro-ethanolic extract but compared to the standard
ascorbic acid it was less. The ICs, value of the
chloroform extract and hydro-ethanolic extract were
174.38 pg/ml and 221.32 pg/ml respectively, while it
was found to be 17.10 pg/ml for the standard ascorbic
acid in our experimental conditions (Table 2, Figure 7).

ontrol  Extract—Extract .

Figure 5: After incubation of DPPH with extracts and sample

Table 2: Results of DPPH scavenging activity

SI. No. Concentration | % Inhibition 1Csg
(Hg/ml) (ng/ml)
Ascorbic acid
1 5 12.7
2 10 25.5 17.10
3 15 46.0
4 20 58.1
HEPP
1 25 08.41
2 50 13.30 221.32
3 75 19.70
4 100 23.96
CEPP
1 25 10.02
2 50 17.84 174.38
3 75 21.76
4 100 31.00
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Fig-7: Concentration versus percentage inhibition

Phenolic compounds are the secondary
metabolites in plants that characterized by at least one
aromatic ring possessing one or more hydroxyl groups
[20].

It has been reported that phenolic compounds
possess antioxidant activity. Phenolic compounds
contain hydroxyl group, they can donate hydrogen as
proton and form stable phenoxyl radicals. Therefore,
determination of total phenolic content is essential to
determine the antioxidant capacity of herbal extracts
[21]. A positive relationship between high anti-oxidant
activity and phenolic content has been reported in
previous studies [20, 22, 23].

Thus, it has been observed that the chloroform
extract possess higher phenolic content (GAE 47.778
mg/g), which might have resulted in higher free radical
scavenging activity.

CONCLUSION

The study has suggested that both the
chloroform and hydro-ethanolic stem along with the
bark extracts of Phyllanthus polyphyllus possess
antioxidant property. The chloroform extract has higher
free radical scavenging ability with respect to DPPH
radical than the hydro-ethanolic extract that might be
due to the higher level of phenalic compounds.

Conflict of interest: None

Abbreviations:

DPPH: 1,1-diphenyl-2-picryl-hydrazyl, TPC:
Total Phenolic Content, GAE: Gallic Acid Equivalent,
HEPP: Hydro-ethanolic Extract of Phyllanthus
polyphyllus, CEPP: Chloroform Extract of Phyllanthus
polyphyllus, DPPH-H: Diphenylpicrylhydrazine

REFERENCES
1. India Biodiversity Portal; Phyllanthus polyphyllus
Willd. Available from

http://indiabiodiversity.org/species/show/17139

2. Kuttan R, Harikumar KB; Phyllanthus Species:
Scientific Evaluation and Medicinal Applications.
CRC Press, 2011: 8

3. Sarin B, Verma N, Martin JP, Mohanty A; an
overview of important ethnomedicinal herbs of
Phyllanthus species: Present status and future
prospects. The Scientific World Journal, 2014;
2014: Article ID 839172, 12 pages. Available
from
http://www.hindawi.com/journals/tswj/2014/8391
72/

4. R. U. Abhishek, D. C. Mohana, S. Thippeswamy
& K. Manjunath (2015) Evaluation of Phyllanthus
polyphyllus L. Extract and its Active Constituent
as a Source of Antifungal, Anti-Aflatoxigenic,

Available online at https://saspublishers.com/journal/sajb/home

759



Bhargab Jyoti Sahariah et al., Sch. Acad. J. Biosci., Dec, 2018; 6(12): 755-760

10.

11.

12.

13.

14.

and Antioxidant Activities, International Journal
of Food Properties, 18:3, 585-596, DOI:
10.1080/10942912.2013.853187

Rao YK, Fang SH, Tzeng YM. Anti-
inflammatory activities of constituents isolated
from Phyllanthus polyphyllus. Journal of
Ethnopharmacology. 2006; 103: 181-186.
Maideen NMP, Velayutham R, Manavalan G.
Protective role of Methanol extract of Phyllanthus
Polyphyllus  against N-nitrosodiethylamine
induced liver tumor in rat. Bangladesh J
Pharmacol. 2010; 5: 85-88.

Rao YK, Fang SH, Tzeng YM. Anti-
inflammatory activities of constituents isolated
from Phyllanthus polyphyllus. Journal of
Ethnopharmacology. 2006; 103(2): 181-186.
Rajkapoor B, Venugopal Y, Anbu J, Harikrishnan
N, Gobinath M, Ravichandran V. Protective effect
of Phyllanthus polyphyllus on acetaminophen
induced hepatotoxicity in rats. Pak J Pharm Sci.
2008; 21(1): 57-62.

Rajkapoor B, Sankari M, Sumithra M, Anbu J,
Harikrishnan N, Gobinath M, Suba V, Balaji R.
Antitumour and cytotoxic effect of Phyllanthus
polyphyllus on Ehrlich ascites carcinoma and
human  cancer cell lines.  Bioscience,
Biotechnology, and Biochemistry. 2007; 71(9):
2177-2183.

Maideen P, Mohamed N, Ravichandiran V,
Gobinath M. Effect of Phyllanthus polyphyllus on
tumor incidence, marker enzymes and membrane
bound enzymes against n-nitrosodiethylamine
induced liver tumor in rats. Continental Journal of
Pharmacology & Toxicology Research. 2012;
5(1): 24.

Narendrakumar, Priyank B. Antitumour activity
of Phyllanthus polyphyllus Linn. on dalton’s
ascitic lymphoma in mice. M. Pharmacy
Dissertation, Submitted to RGUHS University,
2010.

Birben E, Sahiner UM, Sackesen C, Erzurum S,
Kalayci O; Oxidative Stress and Antioxidant
Defense. World Allergy Organ J. 2012 Jan; 5(1):
9-19.

Lobo V, Patil A, Phatak A, Chandra N; Free
radicals, antioxidants and functional foods:
Impact on human health. Pharmacogn Rev. 2010
Jul-Dec; 4(8): 118-126.

Singleton Vernon L, Orthofer R, Lamuela-
Raventos RM; Analysis of total phenols and other

15.

16.

17.

18.

19.

20.

21.

22.

23.

oxidation substrates and antioxidants by means of
folin—ciocalteu reagent. Methods in Enzymology,
1999; 299: 152.

Stankovi¢ MS; total phenolic content, flavonoid
concentration and antioxidant activity of
Marrubium peregrinum L. extracts. Kragujevac J
Sci., 2011; 33: 63-72.

Genwali GR, Acharya PP, Rajbhandari M;
Isolation of gallic acid and estimation of total
phenolic content in some medicinal plants and
their antioxidant activity. Nepal Journal of
Science and Technology, 2013; 14(1): 95-102.
AsokKumar K, UmaMaheswari M,
Sivashanmugam AT, SubhadraDevi V,
Subhashini N, Ravi TK; Free radical scavenging
and antioxidant activities of Glinus oppositifolius
(carpet weed) using different invitro assay
systems. Pharmaceutical Biology, 2009; 47(6):
474-482.

Pavithra K, Vadivukkarasi S; Evaluation of free
radical scavenging activity of various extracts of
leaves from Kedrostis foetidissima (Jacq.) Cogn.
Food Science and Human Wellness, 2015; 4(1):
42-46.

Shekhar TC, Anju G; Antioxidant activity by
DPPH radical scavenging method of Ageratum
conyzoides Linn. Leaves. American Journal of
Ethnomedicine, 2014; 1(4): 244-249.

Sadeghi Z, Valizadeh J, Shermeh OA, Akaberi M;
Antioxidant activity and total phenolic content of
Boerhavia elegans (choisy) grown in Baluchestan,
Iran. Avicenna J Phytomed., 2015; 5(1): 1-9.
Aksoy L, Kolay E, Agilnu Y, Aslan Z, Kargioglu
M; Free radical scavenging activity, total phenolic
content, total antioxidant status, and total oxidant
status of endemic Thermopsis turcica. Saudi
Journal of Biological Sciences, 2013; 20: 235-
239.

Noreen H, Semmar N, Farman M, McCullagh
JSO; Measurement of total phenolic content and
antioxidant activity of aerial parts of medicinal
plant Coronopus didymus. Asian Pacific Journal
of Tropical Medicine, 2017; 10(8): 792-801.
Sepulveda-Jimenez G, Reyna-Aquino C, Chaires-
Martinez L, Bermudez-Torres K, Rodriguez-
Monroy M; Antioxidant activity and content of
phenolic compounds and flavonoids from Justicia
spicigera. Journal of Biological Sciences, 2009;
9(6): 629-632.

Available online at https://saspublishers.com/journal/sajb/home

760



