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In vitro antioxidant potential of stem of Amaranthus viridis - A 
medicine used in the Ayurvedic system of medicine
Nadhirah Faiz1, V. Vishnu Priya1, R. Ponnulakshmi2, R. Gayathri1, B. Shyamaladevi1, K. Madhan1, 
M. Manikannan3, J. Selvaraj1*

INTRODUCTION
Amaranthus viridis L, also known as Chilaka 
ThotakuralIn Telugu, has been used in Nepalese and 
Indian traditional system to reduce labor pain and 
act an antipyretic.[1,2] The Negritos of the Philippines 
apply the bruised leaves directly to eczema, psoriasis, 
rashes, etc.[3] Other traditional uses range from an 
anti-inflammatory agent of the urinary tract, diuretic, 
antirheumatic, venereal diseases vermifuge, antiulcer, 
analgesic, antiemetic, laxative, improvement of 
appetite, antileprotic, treatment of asthma, to treatment 
of respiratory, and eye problems.[1,4-11]

The plant possesses antiproliferative, antifungal lactin 
properties, ribosome inactivating protein - t-carotene,[12-14]

and antiviral activities.[15] In addition, the whole plants 
possess antipyretic and analgesic properties and are 
used for the treatment of pain and fever, respectively, in 
traditional systems of medicine.[16] However, there are 
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not enough scientific reports to support these supposed 
antioxidant properties. This prompted us to conduct this 
study.

MATERIALS AND METHODS
Collection of Plant Material
The whole plants of A. virdis stem were 
collected in fresh condition from Chennai region, 
Tamil Nadu. The voucher specimens of the plants 
were authenticated by the Department of Plant 
Biology and Plant Biotechnology, Presidency 
College, Chennai, Tamil Nadu, India. The plant 
was dried under shade then ground into a uniform 
powder using a blender and stored in polyethylene 
bags at room temperature.

Preparation of Ethanolic Extract From the Stem 
of A. Viridis
The plant seed powder was loaded into Soxhlet 
extractor and subjected to extraction with methanol. 
After extraction, the solvent was distilled off, and the 
extracts were concentrated on a water bath to a dry 
residue and kept in a desiccator.
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Assessment of In Vitro Antioxidant Potential Activity 
A. Viridis
DPPH free radical scavenging activity of A. viridis
Scavenging of 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) 
radical was assessed by the method of Ponnulakshmi 
et al. (1989). Briefly, DPPH solution (1.0 ml) was 
added to 1.0 ml of different extracts of A. viridis in 
methanol at different concentrations (100, 200, 300, 
400, and 500 µg/ml). The mixture was kept at room 
temperature for 50 min, and the activity was measured 
at 517 nm. Ascorbic acid at various concentrations 
(100, 200, 300, 400, and 500 µg/ml) was used as a 
standard. The capability to scavenge the DPPH radical 
was calculated using the following formula.

DPPH radicals scavenged (%) = Control OD-sample 
OD/control OD × 100.

Nitric Oxide (NO) Radical Scavenging Activity of 
A. Viridis
Scavenging of NO radical was assayed by the method 
of Garrat, (1964). Briefly, the reaction mixture 
(3 ml) containing sodium nitroprusside (10 mM, 
2 ml), phosphate buffer saline (0.5 ml), and different 
concentrations (100, 200, 300, 400, and 500 µg/ml) 
of extracts of Abutilon indicum varieties (0.5 ml) 
were incubated at 25°C for 150 min. After incubation, 
0.5 ml of the reaction mixture containing nitrite was 
pipetted out and mixed with 1 ml of sulfanilic acid 
reagent (0.33% in 20% acetic acid) and allowed to 
stand for 5 min for completing diazotization. Then, 
1 ml of naphthyl ethylenediamine dihydrochloride 
was added, mixed and allowed to stand for 30 min 
at 25°C. A pink colored chromophore is formed in 
diffused light. Ascorbic acid at various concentrations 
(100, 200, 300, 400, and 500 µg/ml) was used as a 
standard. The activity was measured at 550 nm and the 
results were expressed as percentage of scavenging 
using the following formula:

NO radical scavenged (%) = Control OD-sample OD/
control OD × 100.

Superoxide Anion Scavenging Activity of A. Viridis
Superoxide anions were chemically generated in 
a mixture of phenazine methosulfate and NADH. 
The reaction was quantified by coupling superoxide 
generation to the reduction of nitroblue tetrazolium 
(NBT). In this experiment, the superoxide radicals were 
generated in 3 ml of Tris-HCl buffer (16 mM, pH 8.0) 
containing 1 ml of NBT (50 µM), 1 ml of NADH 
(78 mM), and 1 ml of various concentrations (100, 
200, 300, 400, and 500 µg/ml) of Allium cepa varieties 
extracts. Ascorbic acid at various concentrations (100, 
200, 300, 400, and 500 µg) was used as a standard. 
The reaction mixture was incubated at 25°C for 5 min, 
and the activity was measured at 560 nm. Results 

were expressed as percentage of scavenging using the 
following formula.

Superoxide anion scavenged (%) = Control OD-
sample OD/control OD × 100.

Statistical Analysis
Results are expressed as Mean ± standard deviation 
(SD). The difference between experimental groups 
was compared by one-way analysis of variance 
followed by Dunnett’s Multiple comparison test 
(control vs. test) using the GraphPad Prism software.

RESULTS
Effect of A. Viridis Stem Extract on DPPH Radical 
Scavenging Activity
In the present study, A. viridis stem ethanolic extract 
showed a significant increased the DPPH radical 
scavenging activity. However, the maximum inhibition 
was observed at 500 μat 500ervedxtract showVitamin C, 
a standard drug used in this study [Figure 1].

Effect of A. Viridis Stem Extract on NO Radical 
Scavenging Activity
In the present study, A. viridis stem ethanolic extract 
showed a significant increased the NO radical 
scavenging activity. However, the maximum inhibition 
was observed at 500 ever, the maximum inhibits 
Vitamin C, a standard drug used in this study [Figure 2].

Effect of A. Viridis Stem Extract on Superoxide 
Anion Scavenging Activity
In the present study, A. viridis stem extract showed 
a significant increased the superoxide anion radical 
scavenging activity. However, the maximum inhibition 
was observed at 500ervedal scavenging activitamin C, 
a standard drug used in this study [Figure 3].

DISCUSSION
Medicinal plants represent one of the richest sources 
of therapeutic properties and natural phenolic 

Figure 1: Effect of Amaranthus viridis stem extract on 2, 
2-Diphenyl-1-picrylhydrazyl radical scavenging activity. 
Each bar represents mean±standard deviation of five 
independent observations
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compounds, which provide the advantageous roles in 
the prevention or treatment of different diseases such 
as cancer, diabetes, chronic inflammatory disorders, 
and tumorigenesis disorders.[17] Nowadays, many 
scientific studies have convincingly demonstrated 
that medicinal plants constitute a significant source of 
substances with strong biological properties, having 
anticancer, antibacterial, and immunosuppressive as 
well as anticoagulant activities.[18] Taken together, 
indigenous drugs and in the utilization of therapeutic 
plant-based medicine for the treatment of various 
diseases have been in use since ancient times and will 
continue to spare humankind with new remedies.[19]

Phenolic compounds represent one of the important 
families of antioxidants due to their free radical 
scavenging activity.[20] Nevertheless, the presence of 
phytochemical compounds such as phenolics, at a 
lower concentration, has shown significant beneficial 
pharmacological properties, such as antiviral, 
anti-inflammatory, antioxidant, antimicrobial, 
antimutagenic, and chemopreventive activity.[21] 
Many reports also suggested that with an elevated 
concentration of polyphenols present in the plant 
extracts may contribute directly to their antioxidant 
properties. DPPH radical, NO radical, and superoxide 
anion radical scavenging activity recorded by the 
A. viridis which may be attributed to the presence of 
polyphenols.[22]

CONCLUSIONS
As per your suggestion we reviewed the sentence, 
there is no changes in the paragraph and we missed 
one sentence as follows (extract) kindly add to this 
sentence in the paragraph.

The in vitro studies on DPPH, NO radical, and 
superoxide anion radical scavenging study showed 
A. viridis stem ethanolic extract has a strong dose-
dependent free radical scavenging ability may be due 
present of active principles present in the extract

Hence, the present findings indicate that A. viridis can 
be used as potential antioxidant for the treatment of 
various diseases.
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