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ABSTRACT
Objective: The main objective of the present study was to undergo an investigation on free radical scavenging activity of the roots of Euphorbia hirta
Linn. and was compared with a standard antioxidant compound like ascorbic acid.
Methods: Euphorbia hirta roots extract was tested for total flavonoid content, total phenolic content, and in vitro antioxidant activity by 1, 1-diphenyl2-picrylhydrazyl (DPPH) free radical scavenging assay (DPPH) assay, superoxide anion radical scavenging assay, and nitric oxide scavenging assay.

Results: The alcoholic roots extract of E. hirta was screened for free radical scavenging and antioxidant activities using three different methods. It
was found that percentage inhibition of the extract was concentration-dependent. Total phenolic content and total flavonoid content were found to be
265.72±1.3 and 45.67±1.14, respectively. The alcoholic extract of E. hirta produced a dose-dependent inhibition of superoxide radicals ranging from
40.14±0.14 to 70.93±0.10. The mean IC50 values for DPPH radical by root extract of E. hirta and ascorbic acid were found to be 18.12 μg/ml and 13.17 μg/
ml, respectively. The alcoholic extract of E. hirta produced dose-dependent inhibition of nitric oxide radicals scavenging effect ranging from 17.05±0.18 to
51.08±0.30. The alcoholic extract of E. hirta and ascorbic acid shows mean IC50 values for superoxide radical as 23.64 μg/ml and 14.36 μg/ml, respectively.
Conclusions: The present study showed that E. hirta possesses a considerable amount of both phenolic and flavonoid content. The alcoholic
root extract also shows good antioxidant potential. The results of the present study also encourage for further in vivo studies and isolation and
characterization of active compounds.
Keywords: Antioxidant, Total phenolic content, Total flavonoid content, Alcoholic extract, In-vitro, Euphorbia hirta.
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INTRODUCTION

MATERIALS AND METHODS

Euphorbia hirta belongs to the family Euphorbiaceae also known as
Dudhi. It is commonly found in open grassland areas and along the
roadsides [1]. It grows up to 60 cm in length with a hairy stem which
produces white latex. The leaves are simple, elliptical, and hairy and
occur in opposite pairs on the stem. The roots are fibrous, rough, and
dark brown in color [2,3]. Conventionally, it is useful for the treatment
of bronchial and respiratory diseases, kidney stone, gastrointestinal
disorders, and diabetes [4]. It also shows analgesic, antipyretic,
antifertility, anxiolytic, and anti-inflammatory activities [5,6]. E. hirta
is reported to contain Quercitrin, Afzelin, Myricitrin, 1,3,4,6-tetraO-galloyl-β-D-glucose, shikimic acid, euphorbin-A, euphorbin-B,
euphorbin-C, euphorbin-D, choline, kaempferol, gallic acid, quercitol
derivatives, and proto-catechuic acid [7,8]. The present study has been
designed to investigate the free radical scavenging activity of roots
extract of E. hirta. Antioxidants are substances which can interfere with
the oxidation process by reacting with free radicals [9]. Many synthetic
antioxidant compounds such as butylated hydroxyl O-toluene and
butylated hydroxyl anisole show many side effects. Hence, these can be
substituted with herbal antioxidants. Herbal products contain a variety
of natural chemical constituents which are known as “phytochemicals”
such as flavonoids, phenolic compounds, and tannins which are
reported to act as radical scavengers [10]. Hence the interest in herbal
antioxidants has greatly increased in recent years [11,12]. Our literature
survey revealed that there is no evidence of the antioxidant effect of
the roots of this plant. Therefore, the present study was carried out to
investigate the in vitro antioxidant potential of roots extract of E. hirta.
The present study evaluates total phenolic content, total flavonoid
content, and antioxidant activity of alcoholic extract of roots of E. hirta.

Collection of plant material
The roots of E. hirta were collected in the month of August 2019 from
Hodal, India. A voucher specimen has been retained at the School of
Medical and Allied Sciences, K.R. Mangalam University, Sohna Road,
Gurgaon. The roots were cleaned thoroughly with distilled water to
remove any type of contamination. Then, washed roots were air-dried
in shade.

Extraction using Soxhlet apparatus
To prepare roots extract of E. hirta Linn, the dried roots were powdered
using dry grinder and passed through the sieve. Then, this powder was
packed into Soxhlet apparatus and extracted successively with alcohol.
The process was continued until the solvent in the thimble becomes
transparent. The extract was solidified under reduced pressure in a
rotary evaporator to produce a semisolid mass and stored in airtight
containers in a refrigerator below 10°C [13].
Determination of Total phenol content
The total phenolic content of the alcoholic extracts of E. hirta was
determined by the Folin-Ciocalteu method [14,15]. 0.2 ml of extract
(1.0 mg/l) in alcohol and 0.1 ml of Folin-Ciocalteu reagent were mixed
thoroughly and the mixture was allowed to stand for 15 min and
then 2.0 ml of 20% (w/v) sodium carbonate solution was added. The
mixture was further incubated for 60 min at room temperature. The
total phenolic content was determined at 650 nm. The total phenolic
content was calculated from the calibration curve which was made by
preparing 1 ml aliquots of 100, 200, 300, 400, and 500 μg/ml solutions
of gallic acid, the results were expressed as gallic acid equivalents per
gram of the sample.

Wadhwa and Gupta

Determination of total flavonoid content
The total flavonoid content of the alcoholic extract of E. hirta was
determined by aluminum chloride colorimetric method [16]. 50 µl of
extract of E. hirta (1 mg/ml ethanol) was made up to 1ml with methanol
and mixed with 0.3 ml of 10% aluminum chloride, 0.3 ml of 5% NaNo2
solution, and 4.0 ml of distilled water. Then, this mixture was allowed to
rest for 30 min at room temperature. The absorbance of all the mixtures
was measured at 510 nm against blank containing water instead of the
sample. Quercetin acts as a standard compound for the measurement
of total flavonoids. The total flavonoid content was calculated from a
calibration curve and results were expressed as mg/g of quercetin
equivalents of plant extract.
Antioxidant activity: In-vitro
1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay
DPPH radical scavenging activity of the E. hirta roots extract was
measured by decreasing the absorbance of methanol solution of
DPPH [17]. A DPPH stock solution (35 mg/l) was prepared using
methanol and 5 ml of this stock solution was added to 1 ml of E. hirta
roots extract solution at different concentrations (10–50 µg/ml).
After 30 min, absorbance was measured at 517 nm and compared
with standard. Scavenging activity was expressed as the percentage
inhibition calculated using the following formula:
DPPH radical scavenging activity = [Abs control –Abs sample]/[Abs
control] × 100
Where Abs control – absorbance values of the blank sample.

Abs sample – absorbance values of alcoholic extract of E. hirta.

The antiradical activity was expressed in terms of the amount of
antioxidant necessary to decrease the initial DPPH absorbance by 50%
(IC50).

Superoxide radical scavenging assay
For measurement of superoxide radical scavenging activity of alcoholic
extract of E. hirta, 1 ml of test solution of E. hirta roots extract at
different concentrations (10–50 μg/ml) was mixed with the reaction
mixture. The reaction mixture consists of 1 ml of nitro blue tetrazolium
(NBT) solution (156 mM NBT in phosphate buffer, pH 7.4) and 1 ml
of nicotinamide adenine dinucleotide (NADH) (468 mM NADH in
phosphate buffer, pH 7.4). Then, 100 ml of phenazine methosulfate
(PMS) solution (60 mM PMS in phosphate buffer, pH 7.4) was added
to the mixture to start the reaction. Then, this reaction mixture was
incubated at 25°C for 5 min and the absorbance of the reaction mixture
was measured at 560 nm against blank sample and compared with
standard. A decrease in the absorbance of reaction mixture indicates
the increased superoxide anion scavenging activity [18-20]. The degree
of scavenging activity was calculated as a scavenging percentage and
IC50 value was calculated.
Inhibition (%) = (Absorbance Control –Absorbance Sample /
Absorbance Control) × 100
Where Abs control – absorbance values of the blank sample.

Abs sample – absorbance values of alcoholic extract of E. hirta.

Nitric oxide scavenging activity
For measurement of nitric oxide scavenging activity, sodium
nitroprusside in phosphate-buffered saline was mixed with different
concentrations of the extract (10–50 µg/ml) dissolved in methanol
and incubated at 25°C for 30 min. In control, test compound was not
added, but same amount of methanol was taken. Then, this solution was
incubated for 30 min. 1.5 ml of this incubated solution was taken and
mixed with 1.5 ml of Griess reagent (1% sulfanilamide, 2% phosphoric
acid, and 0.1% N-1-naphthylethylenediamine dihydrochloride). The
absorbance was measured at 546 nm and compared with standards.
The percentage scavenging activity was measured with reference to
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standard [21]. The degree of scavenging activity was calculated as a
scavenging percentage. IC50 value was calculated.

Inhibition (%) = [Absorbance Control –Absorbance Sample/Absorbance
Control] ×100.
Where Abs control – absorbance values of the blank sample.

Abs sample – absorbance values of alcoholic extract of E. hirta.

Statistical analysis
The data was expressed as mean ± standard deviation (SD). The Student’s
t-test was used to test the significance of differences between results
obtained from different samples and between results from samples and
controls. A probability value of <0.05 was considered as significant.
RESULTS

Determination of total phenol and total flavonoid content
Phenolic and flavonoid compounds are widely distributed in plants,
where they act as antioxidants and free radical scavenging agents.
Phenolic compounds are the most abundant class of secondary
metabolites in plants. A plant phenolic compound plays an important
role in growth, pigmentation, and reproduction of plant and also can act
as an antioxidant. Flavonoids are the most important plant pigments
responsible for producing colored pigmentation responsible to attract
animals for pollination. Furthermore, in higher plants, flavonoids are
involved in ultraviolet screening. Work done on flavonoid derivatives
has shown various activities such as antibacterial, anti-inflammatory,
antiviral, and anticancer activities. The aim of this study was to
determine the total phenolic and flavonoid content and the antioxidant
activity of roots extract of E. hirta.
Total phenolic content was measured using the Folin–Ciocalteu reagent
in the extract. Total phenols are expressed as Gallic acid equivalent. Total
flavonoids content in plant extracts was determined using aluminum
chloride colorimetric method and total flavonoid is expressed as mg
of total flavonoid content/g of sample. The total phenolic content in
alcoholic extract was found to be 265.72±1.3 and total flavonoid content
of alcoholic extract of E. hirta extract was found to be 45.67±1.14, as
shown in Table 1.

Evaluation of in vitro antioxidant activity
Determination of DPPH radical scavenging activity
Antioxidant activity of E. hirta was evaluated by various in-vitro
methods. DPPH radical was used as a substrate to evaluate the free
radical scavenging activity of alcoholic root extract. This process
involves a reaction of a specific antioxidant with a free radical DPPH
and this causes a decrease in the concentration of DPPH by antioxidant,
which decreases the absorbance of DPPH at 517 nm. Ascorbic acid
was used as standard. The scavenging effect of root extract of E. hirta
on the DPPH radical was found to be 80.14±0.18 at a concentration of
50 µg/ml as given in Table 2. These results indicate that extract has a
marked effect on scavenging free radicals.

Determination of superoxide radical scavenging activity
The reductive capabilities of extract were compared with ascorbic acid
which is taken as standard. It also shows scavenging of superoxide
anion derived from dissolved oxygen by PMS-NADH coupling
reaction. A decrease in the absorbance of the mixture at 560 nm with
Table 1: Total phenolic content and total flavonoid content of
alcoholic extract of Euphorbia hirta

Extracts

Total phenolic content Total flavonoid
(mg of GAE/g)
content (mg of QE/g)

Alcoholic extract

265.72±1.3

45.67±1.14

Values represent mean±SD (n=6). Total phenols are expressed as Gallic acid
equivalent. Total flavonoid are expressed as mg of total flavonoid content/g of
sample Where GAE: Gallic acid equivalent, QE: Quercetin equivalent
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antioxidants shows the consumption of superoxide anion in the reaction
mixture [22]. The percentage inhibition of superoxide generation by 50
µg/ml concentration of roots extract was measured as 70.93±0.10. The
superoxide scavenging activity of an extract of E. hirta and standard
ascorbic acid was shown in Table 3. These results indicate that extract has
a marked effect on scavenging the free radicals. Alcoholic extract of E. hirta
shows a superoxide scavenging activity with an IC50 value 23.64 μg/ml.

Determination of nitric oxide scavenging activity
In the nitric oxide scavenging assay, crude extract of the root was
evaluated for its inhibitory effect on nitric oxide production and
ascorbic acid is used as standard. Alcoholic roots extract at 10, 20, 30,
40, and 50 μg/ml concentration produced 17.05±0.18, 23.29±0.20,
34.43±0.10, 43.57±0.16, and 51.08±0.30 percentage of inhibition, as
shown in Table 4. Antioxidant activities (IC50) of the E. hirta extract and
ascorbic acid were calculated in all the methods (Table 5).
Table 2: 1, 1-diphenyl-2-picrylhydrazyl radical scavenging
activity of alcoholic extract of Euphorbia hirta and ascorbic acid

Concentration µg/ml
10
20
30
40
50

% Inhibition
Ascorbic acid

Alcoholic extract

46.17±0.02
57.24±0.06
68.32±0.09
79.82±0.2
88.26±0.07

41.07±0.06
50.77±0.1
64.53±0.14
73.18±0.02
80.14±0.18

Values are expressed as mean±SD (n=6)

Table 3: Superoxide radical scavenging activity of alcoholic
extract of Euphorbia hirta and ascorbic acid

Concentration µg/ml
10
20
30
40
50

Ascorbic acid

Alcoholic extract

47.27±0.13
52.34±0.29
66.82±0.17
77.78±0.49
85.57±0.16

40.14±0.14
46.18±0.18
55.30±0.05
62.05±0.02
70.93±0.10

Table 4: Nitric oxide scavenging activity of alcoholic extract of
Euphorbia hirta and ascorbic acid

Concentration µg/ml % Inhibition
10
20
30
40
50

Ascorbic acid

Alcoholic extract

29.17±0.3
35.10±0.16
47.54±0.10
57.26±0.17
68.20±0.30

17.05±0.18
23.29±0.20
34.43±0.10
43.57±0.16
51.08±0.30

Values are expressed as mean±SD (n=6)

Table 5: Antioxidant activities (IC50) of alcoholic extract of
Euphorbia hirta and ascorbic acid

Standard/
extracts

IC50 value µg/ml
1, 1-diphenyl-2picrylhydrazyl

Superoxide
radical assay

Nitric oxide
scavenging assay

Ascorbic
acid
Alcoholic
root
extract

13.17

14.36

32.54

18.12

23.64

Values are expressed as mean±SD (n=6)

DISCUSSION
The alcoholic roots extract of E. hirta was screened for free radical
scavenging and antioxidant activities using three different methods. It
was found that percentage inhibition of the extract was concentration
dependent. This study shows that plant extract contains phytochemical
constituents that are capable of scavenging free radicals. The plant
shows a significant antioxidant effect in a dose-dependent manner
with an IC50 value comparable to that of the drug ascorbic acid. The
antioxidant activity of roots may be due to its active constituents
such as flavonoids, tannins, and alkaloids. Thus, the present study
demonstrates that alcoholic extract has a marked antioxidant effect.
CONCLUSION

The E. hirta is an important medicinal plant as it has many medicinal
uses in traditional medicine. The present study shows that E. hirta
possesses a considerable amount of both phenolic and flavonoid
content. The alcoholic roots extract also shows good antioxidant
potential. The antioxidant activity of roots may be attributed to its
phenolic and flavonoid content. However, the exact constituents of
E. hirta root extract which shows the antioxidant activity are yet to be
investigated. The results of the present study also encourage for further
in vivo studies, isolation, and characterization of active compounds.
Hence, in the future, further studies are needed to isolate and identify
the active constituents responsible for such activity.
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