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Abstract 

Achyranthes aspera L. is an important medicinal plant that grows throughout the tropical and warmer regions of the world. 

This plant is widely used as anti-microbial, cancer chemo-preventive, nephroprotective, diuretic hepatoprotective, analgesic, 

anti-inflammatory, hypolipidemic, etc. This work aimed to evaluate phytochemical content, quantification of total phenolic 

and flavonoid content, and antioxidant activity in the stem of Achyranthes aspera L. in chloroform, methanol, and distilled 

water extract. The total phenolic content was estimated spectrophotometrically using the Folin Ciocalteu method and the total 

flavonoid content was measured by aluminum chloride colorimetric assay. Antioxidant activity was evaluated by a 2, 2-

diphenyl-1picrylhydrazyl (DPPH) assay. The maximum total phenolic and flavonoid content was found in methanolic extract 

of the stem - 13.34 mg GAE/g and 49.86mg RE/g respectively. The IC50 value for chloroform, methanol and distilled water 

were 588.69µg/mL, 26.11µg/mL, and 283.30µg/mL respectively. The highest DPPH radical scavenging activity was observed 

in methanol extract. This examination ropes a good answer to the utilization of Achyranthes aspera L. from Garhwal Himalaya 

as a natural antioxidant and in herbal medicine. 
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Introduction 

Plants are the basis of life on earth and are central to 

people's livelihoods [1]. Plants have been the foundation of 

many traditional medicine systems all over the world since 

very ancient times and have been providing new treatments 

to mankind [2]. The Garhwal region of Uttarakhand is highly 

enriched with medicinal plants. Such plants are highly 

potential with their traditional value and medicinal value 

due to the presence of bioactive compounds, primary & 

secondary metabolites [3]. In recent times, there is an 

increasing interest in the role of free radical-mediated 

damage in the etiology of human sicknesses. In the status of 

normal metabolism, the levels of oxidants and antioxidants 

in humans are kept up in balance, which is important for 

sustaining optimal physiological conditions [4, 5]. Overuse of 

oxidants in some situations can cause an imbalance, causing 

oxidative damage to large biomolecules such as lipids, 

DNA, and proteins [6]. It is accepted that the intake of 

antioxidant substances strengthens defenses against free 

radicals. Due to the toxicity of synthetic antioxidants, their 

use has been limited [7]. Therefore, it is of great significance 

and necessity that research focuses on discovering potential 

natural, effective antioxidants to replace synthetic ones. 

Achyranthes aspera L. is a perennial herb belonging to the 

family Amaranthaceae. It grows throughout the tropical and 

warmer regions of the world [8]. It grows as an herb in 

wasteland [9]. Achyranthes aspera is a stiff erect herb 

reaching up to a height of 2 m having branched stems 

bearing leaves of different sizes and shapes. Flowers are 

arranged in long spikes in the form of inflorescence [10]. 

Achyranthes aspera L. is known for its different medicinal 

properties and is widely used for the treatment of various 

diseases in humans. It is used for the cure of fever, 

dysentery, asthma, hypertension, and diabetes [11]. The hot 

water extract of this plant has been used as an antiarthritic to 

reduce arthritic pain in Chinese traditional medicine [8]. In 

Ayurvedic medicine, A. aspera has been used as a diuretic 

in the treatment of dropsy. Unani doctors used the stem, 

leaves, and fruits of A. aspera for renal dropsy, pneumonia, 

cough, kidney stone, skin eruptions, snake bite, gonorrhea, 

and dysentery [12]. It was used to cure abdominal tumors and 

injured skin in Bangladesh. In the Philippines, A. aspera 

was used to treat odontalgia [13]. It was used medicinally by 

Maasai people to cure malaria in Kenya [14]. In Jammu, ash 

left after burning spike with honey is used for curing cough 

and fever [15]. The leaf juice is applied on boils in 

Uttarakhand [16]. The current study was attempted for the 

screening of metabolites, to determine the total phenolic and 

flavonoid content, and the antioxidant activity of Stem of 

Achyranthes aspera L. from Garhwal region of Uttarakhand. 

 

Materials and Methods 

Chemicals and reagents  

Glucose, Gallic acid, Rutin, Aluminium chloride, Sodium 

nitrite, Sodium hydroxide, Folin’s Ciocalteau reagent, 

Sodium carbonate, DPPH, Ascorbic acid and, other reagents 

were laboratory grade purchased from Hi-Media. The plant 

extracts were prepared by using laboratory-grade solvent 

methanol, chloroform, and aqueous extract. 

 

Sample collection 

The Achyranthes aspera L. stem was collected from the 

Chauras campus of Hemvati Nandan Bahuguna Garhwal 

University, Srinagar Garhwal, Uttarakhand in November 

2018. After collection, the stem was cleaned with running 

tap water to eliminate dust particles, dried in the open air 
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under shade and, powdered with the help of a mixer grinder. 

The powdered dried stem was stored in air-tight polybags at 

4°c. 

 

Extract preparation 

Different extracts were prepared by sequential solvents 

extraction from non-polar to polar (chloroform, methanol 

and, distilled water). 50g of the powdered stem was 

extracted with chloroform using the Soxhlet apparatus 

followed by methanol and distilled water. The plant extract 

was filtered through Whatman no.1 filter paper. These 

extracts were concentrated and dried using a vacuum rotary 

evaporator at 40 ºC [17]. 

 

Determination of extraction yield 

The percentage of extraction yield was calculated as 

follows:  

 

 [18] 

 

where, We = Weight of the extract after evaporation solvent 

and freeze-drying, Ws = dry weight of the sample 

 

Qualitative phytochemical screening 

Preliminary phytochemical screening for detection of 

metabolites such as carbohydrates, proteins, Amino-acids, 

alkaloids, phenols, flavonoids, terpenes, saponins, tannins, 

gums and mucilages, steroids, glycosides, volatile oils, was 

carried out on chloroform, methanol, and distilled water 

extracts according to the standard methods [17, 19–26].  

 

Quantitative estimation 

Estimation of total phenolic content  
The total phenolic content of the extract was performed by 

the Folin-Ciocalteu method described by Makkar [27] with 

slight modifications. 100µL of each extract and 0.5mL of 

1N Folin-Ciocalteu reagent were mixed and allowed to 

stand for 5 min. at room temperature. After 5 minutes, 

2.5mL of 5 % sodium carbonate solution was added. The 

mixture was kept in dark for 40 min. at room temp. After 

incubating all the samples, their absorbance was measured 

at 725 nm against blank by UV-Vis spectrophotometer. The 

calibration curve for gallic acid (0-100µg/mL) was 

established to calculate total phenolic content. The 

estimation of the phenolic content was carried out in 

triplicates. The total phenolic content was expressed as 

milligrams of gallic acid equivalents per gram dry weight of 

extract (mg GAE/g DW). The equation of the standard 

curve was y=0.0197x+0.0289, R2= 0.9976 

 

Estimation of total flavonoid content  

The total flavonoid content of each extract was determined 

using the aluminum chloride method described by Zhishen 

et al. [28] with slight modifications. 100 µL of each extract 

was mixed with 150 µL of 5 % sodium nitrite and kept at 

room temperature for five minutes. After that 150 µL of 10 

%, aluminum chloride solution was added and allowed to 

stand for 6 minutes. After 6 minutes 2 mL of 4 % sodium 

hydroxide was added and made the final volume up to 5mL 

using distilled water and incubated at room temperature for 

15 minutes. After incubating all the samples, their 

absorbance was measured against the reagent blank at 510 

nm using a Systronics double beam UV-Vis 

spectrophotometer (Model AU-2701). The calibration curve 

for Rutin (0-200µg/mL) was established to calculate total 

flavonoid content. The estimation of the flavonoid content 

was performed in triplicates. The concentration of TFC was 

expressed as mg rutin equivalents per gram dry weight of 

each extract (mg RE/g DW). The equation of the calibration 

curve was y=0.0021x-0.0019, R2=0.9957 

 

Antioxidant activity 

The antioxidant activity of the stem of different extracts was 

determined using DPPH- free radical scavenging assay 

described by Abi Beaulah and Truong et al. [29, 18] with slight 

modifications. To 1 mL extracts in various concentrations 

(100-600 µg/mL) of stem, 1 mL DPPH solution (methanolic 

0.1 mM DPPH) was added. The mixture was shaken 

vigorously, allowed to stand at room temperature for 40 min 

and absorbance was measured at 517 nm by UV-Vis 

Spectrophotometer. All experiments were performed in 

triplicate. Ascorbic acid in the concentration range 100-600 

µg/mL was used as standard. The percent DPPH scavenging 

effect was calculated using the following equation: DPPH 

scavenging effect (%) = [(A0-A)/A0] x 100 Where A0-

Absorbance of Negative control. A1-Absorbance of 

Standard or Sample. The value of IC50 (inhibitory 

concentration), was calculated by plotting the percentage of 

residual DPPH against the sample concentration.  

 

Results and Discussion 

Effect of different solvents on extraction yield 

Among the selected solvents the highest extraction yield 

was observed in distilled water (15.51%), followed by 

methanol (6.62%) and chloroform (0.96%) signifying that 

the extraction yield favors the highly polar solvents [18] 

(Table 1). 

 

Qualitative screening 
Achyranthes aspera L. stem revealed the presence of 

various primary and secondary metabolites such as 

carbohydrates, proteins, amino acids, phenols, flavonoids, 

saponins, glycosides, tannins, terpenes. Among these 

carbohydrate, protein, phenols, flavonoid, and glycoside 

were present in all three extracts. Saponin and tannin were 

present in methanol, and distilled water extract. The amino 

acid was detected only in methanol extract. Terpenes were 

present only in chloroform extract (Table 2). Here, methanol 

was observed to be the best solvent to extract phenolic and 

flavonoid compounds from Achyranthes aspera L. stem. 

The presence of tannin and phenolics like flavonoids in the 

plant extracts may act as primary antioxidants [30]. Several 

studies reported that polyphenols and flavonoids have a 

strong antioxidant activity and they are considered as 

anticancer, anti-inflammatory, antiviral, and antibacterial 

agents due to their antioxidant and free radical scavenging 

properties [31].  

 

Total phenolic and flavonoid content 
The total amount of phenol and flavonoid content was 

calculated from gallic acid (Fig 1) and rutin standard curves 

(Fig 2). The distribution of phenolic compounds in stem 

extract demonstrated that methanol extract contained the 

highest amount with a value of 13.34 mg of GAE/g dry 

weight and the lowest phenolic content was observed in 

chloroform extract with a value of 4.01 mg of GAE/g (Table 

3). The total flavonoid content of stem extract contained the 

http://www.botanyjournals.com/
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highest amount in methanol extract with a value of 49.86 

mg of RE/g and the lowest flavonoid content was observed 

in chloroform extract with a value of 38.49 mg of RE/g 

(Table 4). Furthermore, the methanolic extract of the stem 

showed higher flavonoid content than phenol. In earlier 

studies, it was reported that methanol extract of stem 

showed slightly high phenolic content than aqueous extract 
[11]. Methanol extract showed higher flavonoid and phenol 

content as compared to other solvents [18, 32]. Moreover, the 

solubility of the phenolic compound is governed by the type 

of extraction and solvent used, the degree of polymerization 

of phenolics, and their interactions [31].  

 

Antioxidant activity 

The antioxidant activity of different extracts was illustrated 

in (Fig. 3). The samples were prepared at different 

concentrations (100-600 µg/mL). Ascorbic acid was used as 

a standard with IC50 value was calculated to be 8.52µg/mL. 

The IC50 value for chloroform, methanol and distilled water 

was 588.69 µg/mL, 26.11µg/mL, and 283.30 µg/mL 

respectively (Table 5).  

Among these, methanol extract was the most potent with a 

low IC50 value of 26.11µg/mL. It is in consonance with 

earlier workers who have reported a higher antioxidant 

activity with a low IC50 value [33-35]. The maximum 

scavenging percentage of methanol extract is in tune with 

the works of Priya et al. and Khuma [11, 18, 32]. The IC50 value 

of all the extracts was higher than ascorbic acid. 

 

Conclusion 

Our result concluded that the methanolic extract of the stem 

of Achyranthes aspera L. from Garhwal Himalaya possesses 

almost all important types of phytochemical constituents 

and antioxidant potential thus validating the 

ethnopharmacological claims. In plant parts, flavonoids 

could be a significant source of antioxidant molecules. 

Phenolics in plants are effective free radical scavengers and 

antioxidants. This plant has diversified pharmacological 

potential and was used since ancient times. This plant is 

locally available in abundance so it can be utilized for the 

pharmacological purpose which will help the financial 

upliftment of the local people. Further studies need to be 

carried out to explore the maximum pharmacological 

potential of the whole plant from Garhwal Himalaya. 
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Table 1: Determination of extractive value of Achyranthes aspera L. stem 

 

S. No Quantity (g) Solvent used Amount of extraction after evaporation % of extract 

1. 50 Chloroform 0.488g 0.96 

2. 50 Methanol 3.311g 6.62 

3. 50 Distilled water 7.753g 15.51 

 
Table 2: Result of qualitative phytochemical screening of Achyranthes aspera L. stem 

 

S. No. Phytochemicals Tests Chloroform Methanol Distilled water 

1. Carbohydrates 

Benedict’s test + + + 

Molish's test + + + 

Fehling’s test - + + 

2. Proteins 
Biuret test - - - 

Xanthoprotenic test + - + 

3. Amino-acids Ninhydrin test - + - 

4. Alkaloids 

Wagner's - - - 

Mayer's - - - 

Dragendroff's test - - - 

5. Phenols Lead acetate test + + + 

6. Tannins 
Ferric chloride test - - + 

Gelatin test - - - 

7. Flavonoids Lead acetate test + + + 

8. Saponins 
Honeycomb - + + 

Foam test - + + 

9. Steroids Salkowski’s test - - - 

10. Terpenes 
 

+ - - 

11. Glycosides 
Keller-Killiani test - - - 

Glycoside test - - - 

12. Gums and mucilage  - - - 

13. Fixed oil and fats  - - - 

14. Volatile oils  - - - 

+ = presence, - = absence 

 
Table 3: Total phenolic content of different extracts of stem of Achyranthes aspera L. 

 

S. No. Extract 100µg/mL Total phenolic content (mg GAE /g DW) 

1. Chloroform 4.01 ± 0.1 

2. Methanol 13.34 ± 0.5 

3. Distilled water 5.84 ± 0.2 

All values are the mean ± SD (n=3) 
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Fig 1: Standard calibration curve of Gallic acid for the 

determination of total phenolic content 

 
Table 4: Total Flavonoid Content of different extracts of stem of 

Achyranthes aspera L. 
 

S. 

No. 

Extract 500µg/ 

mL 

Total Flavonoid content (mg RE/g 

DW) 

1. Chloroform 38.49 ± 0.8 

2. Methanol 49.86 ± 1.0 

3. Distilled water 41.37 ± 0.5 

All values are the mean ± SD (n=3) 

 

 
 

Fig 2: Standard calibration curve of Rutin for the determination of 

total flavonoid content 
 

Table 5: The 50% inhibitory concentration (IC50) values of DPPH 

scavenging activity of different Achyranthes aspera L. stem 

extract. 
 

S. No. Samples IC50 value µg/Ml 

1. Chloroform 588.69 ± 5.7 

2. Methanol 26.11 ± 10.54 

3. Distilled water 283.30 ± 13.34 

4. Ascorbic acid 8.52 ± 5.62 

All values are the mean ± SD (n=3) 
 

 
 

Fig 3: Result for DPPH radical Scavenging model of Achyranthes 

aspera L. stem extracts. 
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