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Summary

The purpose of this work comprises the assessment of free radical scavenging activity of
alcoholic extract of Polygala chinensis Linn. (Polygalaceae) by different analytical methods like
1, 1-diphenyl-2-picryl-hydrazyl (DPPH) free radical scavenging assay, nitric oxide scavenging
assay and hydrogen peroxide scavenging assay. The alcoholic extract of Polygala chinensis
showed concentration dependent free radical scavenging activity in all models. ICso was found to
be 56.09 pg/ml, 47.63 pg/ml and 41.003 pg/ml in DPPH assay, NO radical scavenging assay and
H,0, scavenging assay respectively. Total phenolic content and total flavonoids were evaluated
according to Folin—Ciocalteu reagent and colorimetric method respectively which revealed a
high amount of polyphenols (88.2+9.3 mg/100gm) as well as flavonoids 36.7+3.9 mg/100gm,
suggesting a possible role of these compounds in the antioxidant properties.
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Introduction

Polygala chinensis Linn. (Polygalaceae) is also known as Polygala arvensis (1). It is distributed
throughout India upto 5,000 ft. in tropical Asia and Australia. In Chota Nagpur, it is traditionally
used in the treatment of fever and dizziness (2). Aqueous extract is used as galactogogue (3). It
contains various useful phytoconstituents such as flavonoids, flavone glycosides, lactonic lignans
and saponins (4-8). It is also used in treatment of general debility, fever and liver dysfunctions.
Hepatoprotective activity of ethanolic extract of P. chinensis has proved in our lab by Deshkar
and et. al. (9).

Majority of the diseases/disorders are mainly linked to oxidative stress due to free radicals (10).
Free radicals are fundamental to any biochemical process and represent an essential part of
aerobic life and metabolism (11). The most common reactive oxygen species (ROS) include
superoxide (0,") anion, hydrogen peroxide (H,0:), peroxyl (ROO") radicals, and reactive
hydroxyl (OH') radicals. The nitrogen derived free radicals are nitric oxide (NO’) and
peroxynitrite anion (ONOQO"). ROS have been implicated in over a hundreds of disease states
which range from arthritis and connective tissue disorders to carcinogenesis, aging, physical
injury, infection and acquired immunodeficiency syndrome (12). In treatment of these diseases,
antioxidant therapy has gained an immense importance.

Antioxidants are able to give an electron to the free radicals and thus eliminating the adverse
effects by stabilizing them. Naturally occurring antioxidants in leafy vegetables and seeds, such
as ascorbic acid, vitamin E and phenolic compounds possess the ability to reduce the oxidative
damage associated with many diseases including cancer, cardiovascular disease, cataract,
atherosclerosis, diabetes, arthritis, immune deficiency diseases and ageing (13). In addition to
this, free radical scavengers such as vitamin E, B-carotene and ascorbic acid acts as secondary
defense against reactive oxygen species (14). As in the plant kingdom numerous crude extracts
and pure natural compounds were previously reported to have antioxidant properties; so many
researchers have focused on natural antioxidants. Plants containing flavonoids and phenolics
have been reported to possess strong antioxidant properties (15-18). Hence, in the present study,
the P. chinensis was screened for in-vitro antioxidant properties using standard procedures.

Methods

Plant material:

P. chinensis was collected from the local area in the month of September 2006 and authenticated
by a taxonomist, Department of Botany, Nagpur University, Nagpur. A voucher specimen
(voucher no. 5881/1) has been preserved and available with the Department of Botany, Nagpur
University, Nagpur.
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Preparation of extracts:

The whole plant was washed, shade dried and powdered. The weighed powder (150 g) was
defatted with petroleum ether (60-80°C) and then extracted with ethanol using soxhlet apparatus
(35 cycles each). The extract was concentrated for further studies at reduced pressure and
temperature in a rotary evaporator. The defatted alcoholic extract was 13.29% w/w of the starting
material. Alcoholic extract was tested for presence of secondary metabolites by different
phytochemical tests (19).

Drugs and Chemicals:

Ascorbic acid, DPPH, Gallic acid, Quercetin and Folin—Ciocalteu reagent were obtained from
the Sigma chemicals, USA. Ethanol was purchased from Ranbaxy laboratories Ltd. Punjab. All
other chemicals used were of analytical grade and obtained from common sources.

Total phenolic content:

Total phenolic content was determined according to a protocol similar to that of Kahkonen MP
and et.al. (17). P. chinensis alcoholic extract (10mg) was mixed with 1 ml of 95% ethanol, 5 ml
of distilled water and 0.5 ml of 50% Folin—Ciocalteu reagent. The mixture was allowed to react
for 5 min and 1 ml of 5% Na,CO; was added. Thereafter, it was thoroughly mixed and placed in
the dark for 1 h and the absorbance was measured at 725 nm using UV/Visible
spectrophotometer. The amount of total polyphenols was calculated as a gallic acid equivalent
from standard curve of gallic acid solutions (covering the concentration range between 10- 1000
pg/ml), and expressed as mg/100g of extract.

Determination of Total flavonoids:

Aluminum chloride colorimetric method was used for flavonoids determination (20). 10mg of
test extract was mixed with 3 ml of methanol, 0.2 ml of 10% aluminum chloride, 0.2ml of 1 M
potassium acetate and 5.6 ml of distilled water. It remained at room temperature for 30 min; the
absorbance of the reaction mixture was measured at 415 nm with UV/Visible spectrophotometer.
The calibration curve was prepared by preparing quercetin solutions at various concentrations in
methanol. The concentration of flavonoids was expressed in terms of mg/100g of extract.

Free radical scavenging activity:

DPPH radical scavenging assay

The free radical scavenging activity of alcoholic extract of P. chinensis was measured in terms of
hydrogen donating or radical-scavenging ability using the stable radical DPPH (21). 0.1mM
solution of DPPH (1, 1-diphenyl-2-picryl-hydrazyl) in ethanol was prepared and 1.0 ml of this
solution was added to 3.0 ml of extract solution of P. chinensis in double distilled water at
different concentrations (10-100 pg/ml). Thirty minutes later, the absorbance was measured at
517 nm. Lower absorbance of the reaction mixture indicates higher free radical scavenging
activity. The antioxidant activity of the extract was expressed as ICso. The ICsg value was defined
as the concentration (in pg/ml) of extracts that inhibits the formation of DPPH radicals by 50%.
Ascorbic acid was used as reference standard.
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Nitric oxide radical scavenging assay

The interaction of alcoholic extract of P. chinensis with nitric oxide was assessed by the nitrite
detection method (22-24). Nitric oxide was generated from sodium nitroprusside and measured
by the Greiss reaction. Sodium nitroprusside (5 mM) in phosphate-buffered saline (PBS) was
mixed with 3.0ml of different concentrations (10 — 320 pug/ml) of extracts dissolved in the
suitable solvent system and incubated at 25°C for 150 min. The samples from the above were
reacted with Greiss reagent (1% sulphanilamide, 2% H3;PO4 and 0.1% napthylethylenediamine
dihydrochloride). The absorbance of the chromophore formed during the diazotization of nitrite
with sulphanilamide and subsequent coupling with napthylethylenediamine was read at 546 nm.
The same reaction mixture without the extract but with equivalent quantity of distilled water
served as control. Ascorbic acid was used as reference standard.

Hydrogen peroxide scavenging assay

Hydrogen peroxide scavenging activity of the extract was estimated by replacement titration
(25). Aliquot of 1.0 ml of 0.1 mM H,0, and 1.0 ml of various concentrations of extracts were
mixed, followed by 2 drops of 3% ammonium molybdate, 10 ml of 2 M H,SO,4 and 7.0 ml of 1.8
M KI. The mixed solution was titrated with 5.09 mM NaS,0Os until yellow color disappeared.
Percentage of scavenging of hydrogen peroxide was calculated as:

% Inhibition = (Vo- V1) / Vo X 100

Where V( was volume of NaS,0s solution used to titrate the control sample in the presence of
hydrogen peroxide (without extract), V| was the volume of NaS,03 solution used in the presence
of the extract.

Statistical analysis:

Tests were carried out in triplicate for all experiments. The amount of extract needed to inhibit
free radicals concentration by 50% i.e. ICsy was graphically determined by a linear regression
method using MS - Windows based GRAPHPAD INSTAT (version 3) software. Results were
expressed as mean+ standard deviation.

Results and Discussion

Synthetic antioxidants, such as butylated hydroxyl toluene (BHT) and butylated hydroxyl anisole
(BHA), have restricted use in foods as they are suspected to be carcinogenic. Therefore, the
importance of search for natural antioxidants has greatly increased in the recent years (26).

Phytochemical screening of extract showed presence of saponin, coumarin, flavonoid and lignan.
Phytochemical analysis of alcoholic extract of P. chinensis contain rich source of flavonoids
36.7£3.9 mg/100gm and polyphenol 88.2+9.3 mg/100gm. Flavonoids and polyphenols have
been proved to possess antioxidant activities (27, 28, 18) and have been used for the prevention
and cure of various diseases which is mainly associated with free radicals (29, 30).
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Inhibition of DPPH radical

DPPH is a stable free radical at room temperature and often used to evaluate the antioxidant
activity of several natural compounds. It accepts an electron or hydrogen radical to become a
stable diamagnetic molecule (21). The reduction capability of DPPH radicals was determined by
the decrease in its absorbance at 517nm, which is induced by antioxidant. Antioxidant on
interaction with DPPH, either transfer electron or hydrogen atom to DPPH or thus neutralize its
free radical character. As this electron becomes paired in the presence of a free radical
scavenger, the absorption vanishes and the resulting decolourisation is stoichiometric with
respect to the number of electrons taken up. As shown in Table 1 P. chinensis exhibited
concentration dependent scavenging activity by inhibiting DPPH radicals generated. The 1Csy of
alcoholic extract of P. chinensis was 56.09 pug/ml.

Inhibition of nitric oxide radical

Nitric oxide is a diffusible free radical which plays many roles as an effector molecule in diverse
biological systems including neuronal messenger, vasodilation and antimicrobial and antitumor
activities (27). Nitric oxide (NO) exhibits numerous physiological properties and it is also
implicated in several pathological states (31). Sodium nitroprusside in aqueous solution at
physiological pH spontaneously generates nitric oxide, which interacts with oxygen to produce
nitrite ions that can be estimated by use of Greiss reagent. Scavengers of nitric oxide compete
with oxygen leading to reduced production of nitrites (22-24). Alcoholic extract of P. chinensis
moderately inhibited nitric oxide in dose dependent manner (Table 1) with the ICsy 47.63 pg/ml.
Ascorbic acid was used as standard.

Hydrogen peroxide scavenging activity

Hydrogen peroxide is a weak oxidizing agent and can inactivate a few enzymes directly, usually
by oxidation of essential thiol (-SH) groups. Hydrogen peroxide can cross cell membranes
rapidly, once inside the cell, H,O, can probably react with Fe,+ and possibly Cuy+ ions to form
hydroxyl radical and this may be the origin of many of its toxic effects (32). It is therefore
biologically advantageous for cells to control the amount of hydrogen peroxide that is allowed to
accumulate. As shown in Table 1, P. chinensis extract demonstrated hydrogen peroxide
scavenging activity in a concentration dependent manner with the 1Csp of 41.03 pg/ml.

Conclusion

Phytochemical screening of extract showed presence of saponin, coumarin, flavonoid and lignan.
As results shows that it’s a rich source of flavonoids and polyphenols which leads to conclusion
that high soluble phenolics as well as flavonoids in the P. chinensis extract could be taken into
account for the strong free radical scavenging activity in all used assay. Therefore, it is suggested
that further work should be performed on the isolation and identification of the antioxidant
components in P. chinensis.
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Table 1- Radical Scavenging activity of alcoholic extract of Polygala chinensis at different

concentrations

Concentration (pg/ml)

DPPH radical

scavenging %

NO radical

scavenging %

H,0, scavenging

10 12.20+1.164 12.384+0.198 25.4543.15
20 23.15+1.035 33.46£1.085 45.5612.86
50 43.11£2.142 64.67+1.313 58.184+2.69
80 75.12+1.092 74.72+1.692 69.0943.15
100 80.33£1.137 80.48+1.919 81.82+2.87
ICso (pg/ml) 56.09 (0.9909)* 47.63 (0.9479)* 41.00(0.9668) *
ICsp (ng/ml) of

Ascorbic acid

15.0 (0.963)*

22.20 (0.9450)*

18.03(0.9721) *

Here n=3 and values are expressed as Mean £ S.D., r*- regression coefficient
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