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ABSTRACT 

Amaranthaceae is a cosmopolitan family consisting of 64 genera and 

about 800 species, mostly abundant in tropical regions of America, 

Africa, and India
 
.The family represented by herbs and few shrubs, 

contains most of the important allergic species.
 
Achyranthes aspera 

Linn, Family: Amaranthaceae or its common name Apamarga is a 

stiff, erect herb, found commonly as a weed throughout India up to an 

altitude of 900 m. An abundance of traditional herbal medicine 

practice has been adopted for the diagnosis, prevention and treatment 

of various diseases. Many such practices were experimentally proved 

depicting the scientific insight following their traditional acceptance. 

At present, outlooks are high about natural products. Achyranthes  

aspera has been reported to passes number of medicinal properties. The current study 

describes some phytochemical investigations and HPLC analysis undertaken on the whole 

plant of Achyranthes aspera Linn. The samples for research were collected from Vindhya 

hills region of Utter Pradesh India.  
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INTRODUCTION 

Amaranthaceae is a cosmopolitan family consisting of 64 genera and about 800 species, 

mostly abundant in tropical regions of America, Africa, and India
 [14]

. The family represented 

by herbs and few shrubs, contains most of the important allergic species
 [15, 30]

.
 
Achyranthes 

aspera Linn, Family: Amaranthaceae or its common name Apamarga is a stiff, erect herb, 

found commonly as a weed throughout India up to an altitude of 900 m. Stem erect, base 

woody, angular or ribbed, simple or branched. Leaves are opposite, petiolate, ovate-elliptic-
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obovate-rounded, apex usually rounded, finely or softly pubescent on both sides. Flowers are 

in an auxiliary or terminal spikes, which is more than 50 cm long, greenish white, bracteates 

and bracteolate. Stamens 5 in number, staminodes are truncate, fimbriate, ovary oblong, sub-

compressed and ovule solitary. Fruit easily disarticulate oblong or ovoid and utricle. Seeds 

are inverse, testa coriaceous, embryo annular and surrounded by floury albumin. The plant 

has been mentioned in manuscripts of Ayurveda and Chinese medicines. The plant has been 

reported to passes number of medicinal properties. The herb is widely used to treat various 

kinds of ailments. The whole plant used as diuretic in renal dropsies and general anasarca
[19]

, 

in beriberi
[9]

, pneumonia
[22]

,  bronchial infection
[10]

, blindness in cattle and rheumatism
[23]

, 

cough
[7]

, toothache
 
; roots are used in pneumonia

[11]
, astringent and bowel complaints

[21]
, 

stomachic and digestive, menstrual disorders
[24]

, antifertility
[16]

, mild astringent, cough, 

ascites and anasarca
[19]

,  bleeding in delivery
 [8] 

; seeds are used as brain tonic, bleeding 

piles
[17]

. A decoction of powdered leaves with honey or sugarcandy, is useful in the early 

stage of diarrhoea and dysentery. Fresh leaves ground in to a paste with jaggery or mixed 

with black pepper and garlic and made in to pills are used as antiperiodic especially in 

quartan fevers. Payasam or Kheer made of seeds in milk is a good remedy for diseased brain. 

The drug is also used in snake-bites
 [13]

. Root is used in atrophy, caries of teeth, emaciation, 

rheumatism, syphilis spores, and malarial fever 
[6]

. 

 

Adulterants / substitutes 

A red variety raktapamargh and the latter are equated with Achyranthes bidentata Bl
[5] 

. The 

red variety possesses red pigments in the epidermis and outer cortex of the stem while in 

other respects the anatomical features are alike in both the forms
[20]

.The nature of chemical 

constituents (steroids and triterpenoids) is also similar in both the varieties. Another plant 

belonging to the Amaranthaceae family is Cyathula prostrata (Linn.) Blume. Also gets 

substituted for A. aspera 
[5]. 

 

MATERIALS AND METHODS 

Plant materials 

Achyranthes aspera Linn were collected in the month of October, from vindhya hills region 

of the Allahabad district of U.P. India and were authenticated by Dr. Alok Lahri National 

Botanical Research Institute (N.B.R.I.), Lucknow, U.P., India. Care was taken to select 

healthy plants and for normal organs. 
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Physico-chemical studies 

The research specimen was subjected to physico-chemical and parameters such as Extractive 

value
 [5]

,   Ash value
 [4]

, Flurosence analysis
 [28]

. Crude fibre content
 [29]

, Foaming index
 [31]

 

and Total alkaloids
 [1] 

 

Preliminary phyto-chemical screening 

The whole plants were dried in shade at room temperature and screened for the presence of 

foreign matter. The plant material was ground to a moderately coarse powder in a mechanical 

grinder. About 200g of the powder was extracted successively with petroleum ether (60 - 80º 

C bp), ethyl acetate, chloroform and ethanol (95%) using soxhlet apparatus. The extraction 

with each solvent was carried for 24 h. Finally, the marc left was extracted with water by 

digesting on a boiling water bath. The extraction was continued till a few drops of the last 

portion of the extract left no residue on drying. The extracts were taken in a tarred porcelain 

dishes and evaporated to dryness on a water bath and dried at 105º C to a constant weight. 

The percentage extractives were calculated with reference to air dried drug 
[12]. 

 

Chromatographic studies 

TLC analysis 

Alcoholic extract, Pet. Ether, Chloroform  and ethyl acetate fractions were evaluated by TLC 

for the presence of alkaloids, phenolic compounds & steroids etc using specific solvent 

systems & detecting reagents, to substantiate the presence of these constituents, detected in 

Qualitative chemical tests, & to know how many compounds are present in them
[26,27,18]

 . 

 

Extraction and HPLC Analysis 

Extraction and HPLC analysis of constitutes was carried out by following the method
 [2, 3]

. 

The dried, powdered materials (500 mg) were extracted with ethanol by soxhlet apparatus for 

8 hrs at room temperature. Ethanolic extracts were evaporated to dryness in a vacuum oven. 

For analysis, the remainder was re-dissolved in 1 ml of HPLC grade ethanol and transferred 

to a polypropylene micro centrifuge tube, vortexed for 30 s and centrifuged for 5 min at 3000 

X g. After centrifugation, the clear supernatant was filtered through 0.45 /m nylon membrane 

filter (Sigma) and was used for the HPLC analysis. The analytical HPLC experiments were 

performed by National Botanical Research Institute (NBRI) Lucknow, Utter Pradesh, India. 
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RESULT AND DISCUSSION 

Physico-chemical analysis 

The aqueous extractive value was higher than the alcoholic extractive value revealing 

presence of larger amount of water soluble constituents in the whole plant such as plant acids, 

carbohydrates and phenolic compounds. The total ash value was higher than that of the acid 

insoluble and water soluble ash value and a decrease in the acid insoluble ash value may be 

due to presence of smaller quantity of siliceous matters. By conventional procedure, loss on 

drying was performed showing not less than 8.56% W/W volatile matters. 

 

Fluorescence analysis showed no any specific fluorescence. However, a transition in colour 

was observed and was reproducible; a pale pink colouration was noted to be predominant.  

The percentage extractive of water was higher than the rest of the extractives. Petroleum 

ether, ethyl acetate and ethanolic extracts showed the presence of phytoconstituents such as 

triterpenoids and sterols where as ethanolic (95%) and chloroform extracts showed presence 

of alkaloids; glycosides and phenolic compounds present in chloroform aqueous extracts 

showed phenolic compounds, and ethanol extract respectively. glycosides, flavonoids, 

saponins and reducing sugar.  

 

Chromatographic studies 

Thin layer chromatographic studies revealed that 9 alkaloids are present in ethanolic extract 

whereas 7 steroids and terpenoids are present in petroleum ether extrct 

 

Table-1: Physico-chemical analysis of whole plant of Achyranthes aspera Linn 

Physico-chemical parameter Mean  

 Foreign matter 

 Percentage extractive* 

             A) Ethanol soluble 

             B) Water soluble 

 Ash value % W/W* 

              A) Total ash  

              B) Acid-insoluble ash 

              C) Water- soluble ash 

              D) Sulphated ash 

 Moisture content* 

 Crude fibre content* 

 Total alkaloids (mg/gm) 

 Foaming index 

Nil  

 

6.32 ±0.69 

24.58± 0.81 

 

10.34± 0.44 

0.878± 0.39 

3.74± 0.46 

15.71± 0.48 

8.56± 0.26 

56.07 ± 1.05 

6.4 ± 1.95 

222.22 
 

*Results are presented as mean ± standard deviation of five counts 
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Table-2: Percentage yield and physical characteristics of various extract of A. aspera  

 

                                                           

Solvent extract 

%w/w consistency Fluorescence analysis 

Visible  Long U.V. Short U.V 

Pet. Ether (60-70
0
c) 1.796 Sticky  yellowish-green blue green 

Ethyl acetate 1.829 Sticky  Green  brown green 

Chloroform  2.57 Powder  brown Dark brown brown 

Ethanol (95%) 5.28 Sticky  grey bluish grey 

Water  6.008 Dry  orange Light green Dark green 

 

Table-3: Qualitative chemical analysis of various extract of whole plant of Achyranthes 

aspera  

Chemical 

constituents 

Successive solvent extract Extractive 

Pet. ether Ethyl acetate chloroform ethanol water 
Ethanol 

extractive 

Aqueous 

extractive 

Carbohydrates -ve -ve +ve -ve +ve -ve +ve 

Alkaloids -ve -ve +ve +ve -ve +ve -ve 

Glycosides -ve -ve +ve -ve -ve -ve -ve 

Tannin -ve +ve -ve -ve +ve -ve +ve 

Phenolic -ve -ve -ve +ve -ve +ve -ve 

Steroids +ve +ve -ve +ve -ve +ve -ve 

Terpenoids +ve +ve +ve +ve -ve +ve -ve 

Proteins -ve -ve -ve +ve -ve +ve -ve 

Saponin -ve -ve -ve -ve +ve -ve +ve 

 

+ Ve Present, - ve absent  
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Table-4: TLC evaluation of various extracts 

Extract 

 
Evaluation 

for 

Mobile phase Evaluation of the chromatogram 

Visualization No. of spots Rf values 

Ethanol alkaloids ethyl acetate: methanol: glacial acetic acid 

(75:20:5) 

iodine saturated chamber 9 

 

0.095,0.14,0.19,0.33, 0.28, 0.51, 

0.60, 0.66, 0.90  

Pet. ether steroids & 

terpenoids 

 

toluene: ethyl acetate: glacial acetic acid 

( 4.5:0.5:0.1) 

10% sulfuric acid in ethanol 7 

 

0.96, 0.76, 0.38, 0.33, 0.25, 0.13, 

0.07 

Ethyl acetate steroids & 

terpenoids 

 

toluene: ethyl acetate: glacial acetic acid 

( 4.5:0.5:0.1) 

10% sulfuric acid in ethanol 7 0.57, 0.51, 0.45, 0.38, 0.37, 0.34, 

0.25 

Ethanol steroids & 

terpenoids 

 

toluene: ethyl acetate: glacial acetic acid 

( 4.5:0.5:0.1) 

10% sulfuric acid in ethanol 3 0.75, 0.49, 0.24 

Ethyl acetate Tannins ethyl acetate: methanol: water (72.5:13.5:10) vanillin- HCl acid 4 0.85, 0.40, 0.35, 0.28 

Ethanol flavonoids Chloroform :acetone: GAA (75:16.5:8.5) 1% aluminium chloride sol
n 

in 

ethanol followed by ammonia 

vapour, yellow fluorescence in 

U.V. light. 

2 0.88, 0.81 
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• HPTLC Finger Print Profile of Achyranthes aspera  

• Application-Linomat 5 Applicator (Camag)  

• Volume applied-2 μl                

• Solvent System-Toluene: Ethyl Acetate :Formic acid (4.5:0.5:0.1)  

• TLC plate Development-Pre-saturated Camag Twin Trough Chamber  

• Visualization: observe the developed plate under UV light at 254 nm, 366 nm and visible 

light after spraying with 10% sulphuric acid solution in ethanol 

• Scan wavelength: 529 nm 

 

UV 365 nm 

Figure-1: HPTLC finger printing of ethanolic extract 
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Figure-2: HPTLC finger print profile of Ethanolic extract of Achyranthes aspera in 

Toluene: Ethyl acetate: Formic acid (4.5:0.5:0.1) Solvent system 

 

CONCLUSION 

The whole plant of Achyranthes aspera collected from Vindhya hills Utter Pradesh India 

subjected for physic-chemical and phytochemical analysis. The objective of investigations 

was to ease the identification of the chemical nature of the species. The presence of valuable 

phytoconstitutes demand further studies of the species. 
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