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ABSTRACT

Introduction: Many diseases are associated with oxidative stress caused by free
radicals. Current research is directed towards finding naturally occurring antioxidants of
plant origin. Xanthium strumarium L. a cocklebur or bur weed is a reputed medicine in
Europe, China, Indo-china, Malaysia and America. It is used in treatment of common
disease such as hemicrania, leucoderma, biliousness, poisonous bites of insects,
epilepsy, long standing malaria, relieving constipation, diarrhoea, vomiting etc. The
present research deals with phytochemical screening and in-vitro evaluation of antioxidant
activities of the various extracts of leaves, stems and roots of X. strumarium L.
Method: Successive extracts of leaves, stems and roots was subjected for phytochemical
screening. Various extracts of leaves, stems and roots were screened in-vitro for total
antioxidant potential. Inhibition of oxygen derived free radicals, viz., assay for free radical
scavenging of nitric oxide, hydrogen peroxide, the antioxidant capacity by
phosphomolybdenum, reducing power ability and determination of phenolic and
flavonoids content in the extracts of leaves, stems and roots were performed. DPPH
scavenging activity or the Hydrogen donating capacity was quantified in presence of

Research Article



British Journal of Pharmaceutical Research, 4(1): 1-22, 2014

2

stable DPPH radical on the basis of Blois method. NO scavenging activity was performed
in the presence of nitric oxide generated from sodium nitroprusside using ascorbic acid as
standard in both methods. The phenolic content was determined by using Folin-Ciocalteu
reagent and flavonoid content was determined by aluminium chloride.
Result: The preliminary phytochemical screening revealed the presence of saponins,
sterols, flavonoids, alkaloids and phenolic compounds in the extracts. The scavenging
activity was found to be dose dependent. The reducing capacity serves as significant
indicator of antioxidant activity. The reducing power increased with the increasing
concentration of sample. The 100mg powder of leaves yielded 0.069, 0.523, 1.620 mg/g
phenolic content and 0.17, 0.45, 0.95 mg/g flavonoid content with solvents such as
petroleum ether (60º-80ºc), chloroform, and ethanol respectively. Similarly, in case of
stems and roots the phenolic content yielded 0.063, 0.324, 1.324 mg/g and 0.040, 0.159,
0.41 mg/g and flavonoids content 0.00, 0.11, 0.23 mg/g and 0.00, 0.05, 0.18 mg/g
respectively, using quercetin as standard.
Conclusion: The present study provides evidence that X. strumarium L., is a potential
source of antioxidants and the extracts have constituents which were capable of showing
antioxidant activity and the said in-vitro antioxidant activity may also be due to the
presence of antioxidant principles present in the extracts like flavonoid and phenolic
compounds. So the folklore use of X. strumarium L. has been proved in present research
work. These findings confirm the great interest of the herb whose phytochemistry and
phytopharmacology should be investigated further in order to detect possible
phytotherapeutic uses in the prevention of ageing related diseases, cardiovascular
disorders and Alzheimer disease.

Keywords: Xanthium strumarium L.; DPPH scavenging activity; NO scavenging activity;
phytochemical screening.

1. INTRODUCTION

Free radicals (FR) are molecules containing an unpaired electron; they are unstable and
highly reactive. They are products of cellular metabolism. Our body cells replenish
themselves and produce energy to run the processes of the body. During this biochemical
processes certain molecules are left behind with missing electron called free radicals which
seek stability through electron pairing with biological macromolecules such as protein and
DNA along with lipid peroxidation. Free radicals are not only by-products of cellular
metabolism but in recent era they introduced in to our bodies from other sources like
cigarette or cigar smoke, radiation, alcohol, air and water pollution ingesting artificial
products can lead to higher levels of free radical in the body. Certain gases and even
sunlight can affect the FR level in our body. This is the main reason of ageing which appears
like a disease; over degenerative diseases are now known to be linked to FR induced
oxidative stress [1-2].

Oxidative stress is among the major causative factors in the induction of many chronic and
degenerative diseases including atherosclerosis, ischemic heart disease, ageing, diabetes
mellitus, cancer, immune suppression, neurodegenerative disease and others. Reactive
oxygen Species (ROS) or FR play an important role in oxidative stress related to the
pathogenesis of various important diseases. Antioxidants are micronutrients that have
gained importance in recent years due to their ability to neutralize free radicals or their
actions [3-9].
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Antioxidants are the compounds that are inhibitor of oxidation process and are found to
inhibit the chain reactions at small concentrations and thereby eliminate the threat of
pathological process. The plants carotenoids, flavonoids, phenolic and polyphenols etc are
the secondary metabolites present in most edible fruits, vegetables and are therefore are
common in everyday diet of many people. Synthetic antioxidants such as butylated hydroxy
anisole (BHA) and butylated hydroxy toluene (BHT) are commercially available but are quite
unstable and toxic. Hence strong restrictions have been placed on their use and hence trend
to substitute them with naturally occurring antioxidants. Plant and plant products are being
used as a source of medicine since long. The medicinal properties of plants have been
investigated in the recent developments due to their potent antioxidant activities, no side
effects and economic viability [10-12].

Xanthium strumarium L. (Family: compositae) a medicinal plant commonly found as a weed,
is widely distributed in North America, Brazil, China, Malaysia and hotter parts of India.
Extract of the whole plant, especially leaves, stems, roots, fruits and seeds have been
applied traditional medicine for treatment of leucoderma, poisonous bites of insects,
epilepsy, salivation, long-standing cases of malaria, rheumatism, tuberculosis, allergic
rhinitis, sinitis, urticaria, constipation, diarrhoea, leprosy, lumbago, bacterial and fungal
infection. Most of the pharmacological effects can be explained by the constituents like
sesquiterpene lactones, glycoside, phenols, polysterols present in all plant parts. The
constituents which are responsible for antioxidant activity are phenol and the phenols
isolated are caffeic acid, potassium3-O-caffeoylquinate, 1-O-caffeoylquinic acid, chlorogenic
acid, 4-O-caffeoylquinicacid, 1,4-di-O-caffeoylquinic acid, 1,5-di-O-caffeoylquinic acid, 3,5-di-
O-caffeoylquinicacid, 4,5-di-O-caffeoylquinic acid, 1, 3, 5-tri-O-caffeoylquinic acid, 3, 4, 5-tri-
O-caffeoylquinic acid and cynarin [13].

The present study was thought to carry out antioxidant and free radical scavenging activity of
various extracts of leaves, stems and roots of X. strumarium L. by in-vitro studies by multi-
mechanistic assays and determination of the total phenolic and flavonoids content.

2. MATERIALS AND METHODS

2.1 Chemicals and Instruments

1, 1-diphenyl-2-picrylhydrazyl (DPPH), trichloroacetic acid (TCA), potassium ferricyanide
was purchased from sigma chemicals. Gallic acid, quercetin, ascorbic acid, folin-ciocalteu
reagent and ferric chloride were purchased from Merck. All other reagents were of analytical
grade. UV-spectra were recorded in Shimadzu 1800 UV-Visible spectrophotometer.

2.2 Plant Material

Fresh plant X. strumarium L. was collected from Landran, Mohali (Punjab) in month of
October. The plant was originally authenticated by Dr. H. B. Singh, Chief Scientist and Head,
Raw Materials Herbarium and Museum (RHMF), NISCAIR, New Delhi. A herbarium sample
of this plant is preserved in the department. The plant parts were separated and dried under
shade until a constant weight was obtained and then coarsely powdered and passed through
No. 40 sieve and was used for the extraction.
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2.3 Experimental

2.3.1 Preparation of Extracts

The powdered plant materials (Leaves, stems & roots) were extracted successively in
soxhlet apparatus with various solvents like petroleum ether, benzene, chloroform, acetone,
ethanol and water. All the extracts were subjected to preliminary phytochemical screening
for the identification of various phyto-constituents by using standard procedures.

The powdered plant materials (100g) (Leaves, stems & roots) extracted in soxhlet apparatus
with petroleum ether (60º-80ºc), chloroform & ethanol solvent (95 %v/v). The extracts were
concentrated to dryness in rotary evaporator under controlled temperature (40º-50ºC). The
extracts were preserved in vacuum desiccators for subsequent use in the evaluation of total
phenolic, total flavonoid content and in-vitro antioxidant evaluation.

23.2 Determination of total phenolic content

Total phenolic compounds were determined using Folin-Ciocalteu method and the results
were expressed as gallic acid equivalents. In brief, 0.005 g of dried ethanol extract was
dissolved in 10ml of methanol-water mixture (4:6 v/v ratios). 0.2 ml of such solution was
pipette in to a glass tube and 1ml of Folin-ciocalteu reagent, 0.8 ml of sodium carbonate
(7.5%) were added to it. The mixture was stored at room temperature for 30 min and then
absorbance was read at 765 nm with Shimadzu UV-visible spectrophotometer. Total
phenolic content was calculated using a standard curve prepared with dilutions of gallic acid.
[14].

2.3.3 Determination of total flavonoid content

The total flavonoid content was determined using the Dowd method. 5 mL of 2% aluminium
trichloride (AlCl3) in methanol was mixed with the same volume of the ethanol extract
solution (0.5 mg/mL). Absorption readings at 415 nm using Shimazdu UV-visible
spectrophotometer were taken after 10 minutes against a blank sample solution consisting of
a 5 mL extract solution with 5 mL methanol without AlCl3. The total flavonoid content was
determined using a standard curve with quercetin (0-100 mg/L) as the standard [15-17].

2.4 Evaluation of Antioxidant and Free Radical Scavenging Activity

2.4.1 Scavenging of DPPH radical

DPPH scavenging activity or the hydrogen donating capacity was quantified in presence of
stable DPPH radical on the basis of blois method [18]. Briefly, to a methanol solution of
DPPH (100 mM, 2.95 ml), 0.05 ml of test extracts dissolved in methanol was added at
different concentrations (20-100 μg/ml). Reaction mixture was shaken and absorbance was
measured at 517 nm using ascorbic acid as standard. The degree of discoloration indicates
the scavenging efficacy of the extracts. The experiment was performed in triplicate and
percentage of scavenging activity was calculated using the following equation 1.
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Where Ac= Absorbance of standard, At = Absorbance of test sample

2.4.2 Scavenging of nitric oxide

Nitric oxide was generated from sodium nitroprusside and measured by the Greiss reaction
according to the method of Marcocci. The chemical source of NO was sodium nitroprusside
(5 mM) in 0.5 M phosphate buffer, PH 7.4, spontaneously generates nitric oxide in aqueous
solution. Nitric oxide interacts with oxygen to produce stable products, leading to the
production of nitrites [19].

About 1 ml sodium nitroprusside (5 mM) in 0.5 M phosphate buffer was mixed with 3.0 ml of
different concentrations (20-100μg/ml) of the extracts and incubated at 25 °C for 150 min.
From the incubated mixture 0.5 ml was taken out and added into 1.0 ml sulfanilic acid
reagent (33% in 20% glacial acetic acid) and incubated at room temperature for 5 min.
Finally, 1.0 ml naphthylethylenediamine dihydrochloride (0.1% w/v) was mixed and
incubated at room temperature for 30 min. The absorbance at 546 nm was measured
against blank with spectrophotometer. Ascorbic acid was used as standard antioxidant. The
experiment was performed in triplicate and the nitric oxide radicals scavenging activity was
calculated according to the equation 2.

Where Ac = Absorbance of the control, At =Absorbance in the presence of the extract.

2.4.3 Scavenging of hydrogen peroxide

The ability of the extracts to scavenge hydrogen peroxide was determined. A solution of
hydrogen peroxide (40 mM) was prepared in phosphate buffer (pH 7.4). The concentration of
hydrogen peroxide was determined by absorption at 230 nm using a spectrophotometer.
Extracts (20-100μg/ml) in methanol were added to a hydrogen peroxide solution (0.6 ml, 40
mM). The absorbance of hydrogen peroxide at 230 nm was determined after ten minutes
against a blank solution containing phosphate buffer without hydrogen peroxide [20]. The
percentage of hydrogen peroxide scavenging by the extracts and standard compounds were
calculated using equation 3.

Where Ac = Absorbance of the control, At =Absorbance in the presence of the sample of
extract and standard.

2.4.4 Reducing power determination

The Reducing power of extracts was determined according to the method of Yen and Chen
(1995). The extracts (20-100 μg/ml) in methanol were mixed with phosphate buffer (2.5 ml,
0.2 M, pH 6.6), potassium ferricyanide (2.5 ml, 1%). Then the mixture was incubated at 50ºC
for 20 minutes. A portion (2.5 ml) of trichloroacetic acid (10%) was added to the mixture, to
stop the reaction and then centrifuge at 1000 rpm for 10 min. The upper layer of solution (2.5
ml) was mixed with distilled water (2.5 ml) & ferric chloride (0.5 ml, 0.1%) & then absorbance
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was measured at 700 nm. Ascorbic acid was taken as standard, phosphate buffer used as
blank solution [21].

2.4.5 Phosphomolybdenum method

The assay is based on the reduction of Mo (VI) - Mo (V) by the extract and subsequent
formation of green phosphate/MO (V) complex at acidic pH. 0.3ml extract was mixed with
3ml of reagent solution (0.6M sulphuric acid, 28 mM sodium phosphate & 4 mM ammonium
molybdate). Then the tubes containing the reaction solution was incubated at 95ºc for 90min.
Then, the absorbance of solution measured at 695nm using a spectrophotometer against
blank cooling to room temperature. Use methanol (0.3 ml) in the place of extract as the
blank. The antioxidant activity is express as the number of equivalent of ascorbic acid [22-
23].

2.4.6 Statistical analysis

All results are expressed as mean ± S.E.M. Linear regression analysis was used to calculate
the IC50 values.

3. RESULTS AND DISCUSSION

3.1 Phytochemical Screening

The following active constituents have been identified from the tests in the various
successive extracts are alkaloids, flavonoids, carbohydrates, sterols, phenols and
glycosides. The phytochemical constituents present in successive extracts of leaves, stems
and roots are presented in Tables 1-3.

Table 1. Phytochemical Screening of various extracts of Leaves of X. strumarium

S.
No.

Type of
constituents

Pet.
ether

Benzene Chloroform Acetone Ethanol Water

1 Alkaloid - - - + + +
2 Flavonoid - - - + + +
3 Saponin - - - - + +
4 Carbohydrate - + + + + +
5 Phytosterol + + - - - -
6 Tannin - - - + + -
7 Phenolic - - + + + -
8 Coumarin - - - - + -
9 Cardiac

glycoside
- - - + + +

10 Anthraquinone - - - - - -
11 Essential oil + - - - - -

+ present, - lower than the limit of detection of the method.
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Table 2. Phytochemical Screening of various extracts of Stems of X. strumarium

S.
No.

Type of
constituents

Pet.
ether

Benzene Chloroform Acetone Ethanol Water

1 Alkaloid - - + + + +
2 Flavonoid - - - + + -
3 Saponin - + - + + +
4 Carbohydrate - + + + + +
5 Phytosterol + + - - - -
6 Tannin - - - + + -
7 Phenolic - + + + +
8 Coumarin - - - - - -
9 Cardiac

glycoside
- - + + -

10 Anthraquinone - - - + - -
11 Essential oil - - - - - -

+ present, - lower than the limit of detection of the method

Table 3. Phytochemical Screening of various extracts of Roots of X. strumarium

S.
No.

Type of
constituents

Pet.
ether

Benzene Chloroform Acetone Ethanol Water

1 Alkaloid - - - + + +
2 Flavonoid - - - + + -
3 Saponin - - - + + +
4 Carbohydrate - + + + + +
5 Phytosterol + - - - - -
6 Tannin - - - + + -
7 Phenolic - - + + + -
8 Coumarin - - - - - -
9 Cardiac

glycoside
- - - - - -

10 Anthraquinone - - - - - -
11 Essential oil - - - - - -

+ present, - lower than the limit of detection of the method

3.2 Total Phenolic and Flavonoid Contents

Total phenolic compounds, as determined by Folin-ciocalteu method, are reported as gallic
acid equivalents by reference to standard curve (y=0.008x-0.002, r2=0.997). The total
flavonoid contents are reported as mg quercetin equivalent/g of extract powder by reference
(y=0.007x+0.028, r2=0.995). It was noted that leaves of X. strumarium had significant higher
total phenolic and flavonoid content than stems and roots. Phenols and polyphenolic
compounds, such as flavonoid are widely found in plant products, and they have been
shown to possess significant antioxidant activities. The high amount of phenols and
flavonoids in extract may explain their high antioxidative activities.

The standard curve of gallic acid and quercetin has shown in Fig. 1 and Table 4 indicates
the total phenolic and flavonoid contents in the ethanol extracts of leaves, stems and roots of
X. Strumarium L.
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Fig. 1. Standard curve of gallic acid and quercetin

Table 4. Total phenolic and flavonoids contents of leaves, stems and roots of
Xanthium strumarium

Extract Total phenolic content (%w/w) Total Flavonoid content (%w/w)
Leaves Stems Roots Leaves Stems Roots

Petroleum
ether

0.069±0.001 0.063±0.001 0.040±0.002 0.17±0.18 – –

Chloroform 0.523±0.23 0.324±0.19 0.159±0.29 0.45±0.43 0.11±0.22 0.05±0.001
Ethanol 1.620±0.59 1.324±0.52 0.41±0.49 0.95±0.59 0.23±0.31 0.18±0.12

All values are expressed as mean ± SEM (n=3)

3.3 DPPH Scavenging Activity

The model of scavenging the stable DPPH radical is a widely used method to evaluate the
free radical scavenging ability of various samples. DPPH is a stable nitrogen-centered free
radical the color of which changes from violet to yellow upon reduction by either the process
of hydrogen abstraction or electron donation. Substances which are able to perform this
reaction can be considered as antioxidants and therefore radical scavengers. It was found
that the radical scavenging activities of all the extracts increased with increasing
concentration. Usually, higher total phenol and flavonoids contents lead to better DPPH-
scavenging activity [15-16]. Leaves with high level of phenolic contents and highest amount
of flavonoids showed the best activity. The antioxidant activity of ethanol extracts of various
parts of X. strumarium increases with concentration from 13.5% to 62.1% in leaves and from
8% to 44.06% in stem and 8.38 to 37.8% in roots. The antioxidant activity of petroleum ether
and chloroform extracts also increase with increase in concentration. (Table 5, Fig. 2a-c).
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Fig. 1. Standard curve of gallic acid and quercetin
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Ethanol 1.620±0.59 1.324±0.52 0.41±0.49 0.95±0.59 0.23±0.31 0.18±0.12

All values are expressed as mean ± SEM (n=3)
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3.4 Nitric Oxide-Scavenging Activity

The extracts showed good nitric oxide-scavenging activity and percentage inhibition was
found to increases with increasing concentration of the extract. The ethanol extracts of
leaves, stems and roots were found to have significant free radical scavenging activity
against nitric oxide (NO) induced release of free radicals. The ethanol extracts of leaves and
stems had shown better reducing power than other. (Table 6, Fig. 3a-c).

3.5 Hydrogen Peroxide Method

Scavenging of H2O2 by extracts may be attributed to their phenolic, which can donate
electrons to H2O2, thus neutralizing it to water. The ability of the extracts to effectively
scavenge hydrogen peroxide, determined according to the method of Ruch, where they are
compared with that of ascorbic acid as standard [20]. The extracts were capable of
scavenging hydrogen peroxide in a concentration-dependent manner. Scavenging capacity
is increase with increase in concentration and leaves shows maximum scavenging effects
then stems and roots. Although hydrogen peroxide itself is not very reactive, it can
sometimes cause cytotoxicity by giving rise to hydroxyl radicals in the cell. Thus, removing
H2O2 is very important throughout food systems. (Table 7, Fig. 4a-c).

3.6 Reducing Power determination

Fe (III) reduction is often used as an indicator of electron donating activity, which is an
important mechanism of phenolic antioxidant action [20]. In the reducing power assay, the
presence of antioxidants in the samples would result in the reducing of Fe3+ to Fe2+ by
donating an electron. Amount of Fe2+ complex can be then be monitored by measuring the
formation of Perl's Prussian blue at 700 nm. Increasing absorbance indicates an increase in
reductive power. Figure shows dose-response curves for the reducing powers of the extract.
It was found that the reducing powers of all the extracts also increased with the increase of
their concentrations. All extracts had shown good reducing power that was comparable with
ascorbic acid but ethanol extracts showed more reducing power ability than the other
extracts. (Table 8, Fig. 5a-c).

3.7 Phosphomolybdenum Reducing Capacity

Total antioxidant capacity by Phosphomolybdenum method assay is based on the reduction
of Mo (VI) to Mo (V) by the sample analyte and the subsequent formation of green
phosphate/Mo (V) complex at acidic pH [18]. The phosphomolybdenum method is
quantitative since the total antioxidant activity is expressed as the number of equivalents of
ascorbic acid. The reducing capacity increases with increase in concentration of extracts
(Table 9, Fig. 6a-c).
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Table 5. In-Vitro Free radical scavenging activity of petroleum ether, chloroform & ethanolic extracts of leaves, stems &
roots of X. strumarium, by DPPH method

Conc. (µg/ml) % Scavenging activity of Different Extracts
Leaves Stem Root
PE CE EE PE CE EE PE CE EE

20 - 6±0.12 13.5±0.14 - 9.7±0.16 8±0.19 - 5.5±0.18 8.38±0.21
40 - 15.2±0.23 25.4±0.21 - 18±0.25 18.6±0.28 - 9.7±0.23 11.8±0.23
60 11±0.19 26.3±0.31 35.4±0.18 - 33.3±0.31 32±0.31 - 13.4±0.25 22±0.16
80 15.2±0.29 37.5±0.29 45.7±0.26 - 37.5±0.16 35±0.23 - 24.8±0.31 23.7±0.18
100 20.8±0.34 48.6±0.19 62.1±0.17 18±0.23 43.5±0.34 44.0±0.26 - 27.4±0.28 37.8±0.26
IC50 162 102 82 172 122 110 - 220 117

PE- Petroleum ether extract, CE- Chloroform extract, EE- Ethanol extract; All values are expressed as mean ± SEM (n=3).

Table 6. In- Vitro Free radical scavenging activity of petroleum ether, chloroform & ethanol extracts of leaves, stems & roots
of X. strumarium by Nitric oxide scavenging method

Conc. (µg/ml) % Scavenging activity of different Extracts
Leaves Stem Root
PE CE EE PE CE EE PE CE EE

20 - 8± 0.19 12.6± 0.23 - 5± 0.18 9.7± 0.21 - 8± 0.16 7.4±0.18
40 - 14.3± 0.23 26.1± 0.29 - 19.8± 0.26 19± 0.29 - 11.4±0.23 18.2±0.23
60 - 27.2± 0.26 35.1± 0.31 - 28.6± 0.29 28.3± 0.31 - 27.9±0.29 26.1±0.25
80 12±0.23 36± 0.29 57.8± 0.34 - 36.7± 0.36 45.8± 0.39 - 30.5±0.32 33.5±0.32
100 26± 0.29 45.9± 0.24 70.2± 0.21 23± 0.29 46.6± 0.42 57.8± 0.26 - 32.7±0.28 45.1±0.30
IC50 148 112 72 144 112 88 - 191 112

PE- Petroleum ether extract, CE- Chloroform extract, EE- Ethanol extract; All values are expressed as mean ± SEM (n=3).
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Table 7. In-Vitro Free radical scavenging activity of petroleum ether, chloroform & ethanol extracts of leaves, stems & roots
of X. strumarium by Hydrogen peroxide method

Conc. (µg/ml) % Scavenging activity of different Extracts
Leaves Stem Root
PE CE EE PE CE EE PE CE EE

20 - 9.2±0.21 13±0.18 - 5±0.15 10.4±0.22 - 6.5±0.15 9.8± 0.12
40 - 18.4±0.29 29.6±0.23 6±0.16 13.3±0.21 22.2±0.28 - 13.3±0.17 18.4±0.28
60 - 30.8±0.13 46.5±0.29 11±0.29 22.6±0.26 30.8±0.19 - 22.6±0.24 27.7±0.33
80 9±0.19 39±0.49 54.1±0.31 17±0.23 32.2±0.33 36.4±0.24 - 28.1±0.23 34.6±0.29
100 14±0.23 47.6±0.39 66.4±0.29 19±0.16 35.5±0.31 47.6±0.24 12± 0.01 32.3±0.29 42.4±0.33
IC50 220 110 62 214 167 110 222 146 128

PE- Petroleum ether extract, CE- Chloroform extract, EE- Ethanol extract; All values are expressed as mean ± SEM (n=3).

Table 8. In-Vitro Reducing Capacity of petroleum ether, chloroform & ethanol extracts of leaves, stems & roots of X.
strumarium

Concentration (µg/ml) Absorbance of different Extracts
Leaves Stem Root
PE CE EE PE CE EE PE CE EE

20 0.011 0.043 0.032 0.012 0.018 0.022 0.009 0.017 0.020
40 0.017 0.064 0.052 0.017 0.032 0.047 0.012 0.029 0.041
60 0.018 0.107 0.094 0.018 0.048 0.077 0.017 0.042 0.068
80 0.023 0.133 0.151 0.021 0.098 0.107 0.021 0.084 0.096
100 0.058 0.147 0.168 0.033 0.123 0.143 0.029 0.099 0.126

PE- Petroleum ether extract, CE- Chloroform extract, EE- Ethanol extract; All values are expressed as mean ± SEM (n=3).
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Table 9. In-vitro Antioxidant Capacity of petroleum ether, chloroform & ethanol
extracts of leaves, stems & roots of X. strumarium by Phosphomolybdenum method

Concentration
(µg/ml)

Absorbance of different Extracts (n=3)
Leaves Stem Root
PE CE EE PE CE EE PE CE EE

20 0.022 0.047 0.064 0.007 0.041 0.052 0.00 0.027 0.048
40 0.029 0.059 0.087 0.023 0.054 0.072 0.013 0.034 0.068
60 0.043 0.078 0.123 0.29 0.067 0.103 0.018 0.047 0.107
80 0.067 0.104 0.154 0.041 0.085 0.132 0.034 0.072 0.127
100 0.071 0.136 0.168 0.057 0.106 0.148 0.039 0.093 0.131

Fig. 2a. DPPH radical scavenging activity of petroleum ether, chloroform & ethanol
extracts of leaves of X. strumarium

Fig. 2b. DPPH radical scavenging activity of petroleum ether, chloroform & ethanol
extracts of stems of X. strumarium
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Fig. 2c. DPPH radical scavenging activity of petroleum ether, chloroform & ethanol
extracts of roots of X. strumarium

Fig. 3a. Nitric oxide scavenging activity of petroleum ether, chloroform & ethanol
extracts of leaves of X. strumarium
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Fig. 3b. Nitric oxide scavenging activity of petroleum ether, chloroform & ethanol
extracts of stems of X. strumarium

Fig. 3c. Nitric oxide scavenging activity of petroleum ether, chloroform & ethanol
extracts of roots of X. strumarium
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Fig. 4a. Hydrogen peroxide scavenging activity of petroleum ether, chloroform &
ethanol extracts of leaves of X. strumarium.

Fig. 4b. Hydrogen peroxide scavenging activity of petroleum ether, chloroform &
ethanol extracts of stems of X. strumarium.
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Fig. 4c. Hydrogen peroxide scavenging activity of petroleum ether, chloroform &
ethanol extracts of roots of X. strumarium

Fig. 5a. Reducing Capacity Determination of petroleum ether, chloroform & ethanol
extracts of leaves of X. strumarium
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Fig. 5b. Reducing Capacity Determination of petroleum ether, chloroform & ethanol
extracts of stems of X. strumarium

Fig. 5c. Reducing Capacity Determination of petroleum ether, chloroform & ethanol
extracts of roots of X. strumarium
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Fig. 6a. Antioxidant Capacity by Phosphomolybdenum method of petroleum ether,
chloroform & ethanol extracts of leaves of X. strumarium

Fig. 6b. Antioxidant Capacity by Phosphomolybdenum method of petroleum ether,
chloroform & ethanol extracts of stems of X. strumarium
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Fig. 6c. Antioxidant Capacity by Phosphomolybdenum method of petroleum ether,
chloroform & ethanol extracts of roots of X. strumarium

4. DISCUSSION

In Indian system of medicine, certain herbs are claimed to cure various pathological
conditions. Reactive oxygen species (ROS) generated endogenously or exogenously are
associated with pathogenesis of various diseases. Thus antioxidants which can scavenge
ROS are expected to improve these disorders.

The present study demonstrates the free radical scavenging activity of various extract of XS
which confirms that extracts from plant possesses antioxidants. The phytochemistry of plant
revealed the presence of steroids, alkaloids, flavonoids and phenolic compounds. These
constituents have been found to possess antioxidant properties. Thus the potent antioxidant
properties of XS may be related to presence of these constituents.

Polyphenols (electron rich compounds) have the ability to go into electron donation reactions
with oxidizing agents to form stable species and thus inhibit or delay the oxidation of different
biomolecules. Hence various plant phenols such as vitamin E exhibit antioxidant properties.
Phenolic antioxidants are potent free radical terminators and this is thought to be due to
ability to donate hydrogen to free radicals and their presence is a good marker of potential
antioxidant activity. The high potential of phenolic compounds to scavenge free radicals may
be explained by their phenolic hydroxyl groups. Detection of phenols and flavonoids in XS
extracts was a preliminary evidence of its possible antioxidant activity. Also a high
correlation between antioxidant capacity and the total phenol content suggesting that the
phenols detected may be responsible for antioxidant effect found in XS extracts [24-26].

The DPPH is used as a reagent to evaluate free radical scavenging activity of antioxidants. It
is a stable free radical and accepts an electron or hydrogen radical to become a stable
diamagnetic molecule. The reduction capability of DPPH is determined by the decrease in
the absorbance at 517 nm induced by antioxidants. The extracts ability to concentration
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dependently reduce DPPH forming yellowish-colored diphenylpicrylhydrazine suggest that
XS extracts are free radical scavenger and acts so by donating electron or hydrogen radical
[27-28].

The extracts showed a concentration dependent increase in its reducing power. This
measurement describes the Fe3+ to Fe2+ and Mo6+ to Mo5+ transformation in the presence of
extract. A direct correlation between antioxidant activity and reducing power of plant extract
may be due to presence of reductones. Reductones are also reported to react with certain
precursors of peroxide, thus preventing peroxide formation. Increase in the absorbance of
the extracts indicated the antioxidant activity. However activity of antioxidants are attributed
by various mechanisms, among which some of them are prevention of chain initiation,
binding of transition metal ion catalysts, decomposition of peroxides, prevention of continued
hydrogen abstraction, reductive capacity, and radical scavenging [29-30].

It can be concluded that the extracts have constituents which were capable of showing
antioxidant activity and the said in-vitro antioxidant activity may also be due to the presence
of antioxidant principles present in the extracts like flavonoids and phenolic compounds.
Suggests XS is an antioxidant that can be classified as preventive, scavenging or chain
breaking.

5. CONCLUSION

The result of the present study clearly demonstrates significant antioxidant effects of X.
strumarium L extract which may play a role of traditional uses of the plant. Extracts contains
the significant amount of phenolic and flavonoids and exhibits the significant antioxidant
activity through the scavenging of free radicals which participate in various pathophysiology
of diseases including ageing. Further research to isolate individual compounds, their in-vivo
antioxidant activities with different mechanism is needed.
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