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ABSTRACT: Sphaeranthus indicus Linn (Asteraceae) is a popular and very 

useful plant used in Indian system of medicine. It is usually found in damp 

areas, plains and also as a weed in the rice fields. In the Ayurvedic system of 

medicine, the plant as a whole plant or its different parts like leaf, stem, bark, 

root, flower and seed are widely used for curing many diseases. The plant is 

enriched with various types of secondary metabolites such as 

eudesmanolides, sesquiterpenoids, sesquiterpene lactones, sesquiterpene 

acids, flavone glycosides, flavonoid C‑glycosides, isoflavone glycoside, 

sterols, sterol glycoside, alkaloid, peptide alkaloids, amino acids and sugars. 

Essential oil has been isolated from flowers and whole plant. In this present 

study, various methods are carried out to perform the evaluation of 

pharmacognostical parameters of crude drug as well as aqeous extract of 

aerial part of the plant which may forms the basis for the further use of the 

plant and also for the evaluation of its various pharmacological activity. The 

physicochemical evaluation confirms the quality and purity of the crude 

drug.  Aqeous extract of Sphaeranthus indicus (AESI) was found to be rich 

in presence of alkaloids, proteins, amino acids, saponins, flavonoids and 

other phenolic compounds while glycosides, sterols, carbohydrates and 

volatile oils were found to be absent. The quantitative estimation of 

phytoconstituents viz. total flavonoids and total phenolics and saponins 

revealed that AESI was found rich in total flavonoids while less amount of 

total phenolic content while total saponin was present in fair amount. This 

present study can be a basis of further evaluation of various pharmacological 

activity of the aqeous extract of Sphaeranthus indicus. 

INTRODUCTION: Sphaeranthus indicus Linn. 

(Asteraceae) is an aromatic annual spreading herb, 

found throughout India, at an altitude of 1500 m 

msl 
1
. It is known by different names in different 

parts of India such as Gorakhmundi in Hindi, East 

Indian globe thistle in English and Mahamundi, 

Mundi, Shravani in Sanskrit 
2
. 

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.IJP.7(4).116-20 

The article can be accessed online on 
www.ijpjournal.com 

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.7(4).116-20 

In Ayurvedic system of medicine, at different 

dosages and as different preparations it is used in 

treatment of tuberculousis, lung disorders such as 

bronchitis and asthma, indigestion, spleen 

disorders, elephantiasis, leukoderma, vomiting, 

urinary discharge, hemicranis, epileptic 

convulsions, blood purifier, as a poultice in 

rheumatic pain, aphrodisiac, retaining of pregnancy 

and looseness of the breasts 
3
.  

It also has been pharmacologically or traditionally 

found to be an effective drug for treatment of 

various disorders, as an hepatoprotective agent 
4
, 

antihelmintic agent 
5
, antigout activity 

6
, antitussive 
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agent 
7
, antioxidant agent 

8
, as an renal protective 

agent 
9
, as immunostimulant agent 

10
 and as 

antidiabetic agent 
11

. 

MATERIALS AND METHODS: 

Collection of Plant: The aerial parts of 

Sphaeranthus indicus Linn. (Asteraceae) were 

procured in the month of December 2018 from the 

village area nearby Vidisha (M.P.). This plant was 

identified and authenticated by Dr G. P. Sinha, 

Scientist-E and Head of Office, Botanical Survey 

of India, CRC, Allahabad, Uttar Pradesh - 211002. 

A voucher specimen (Accession No. 104180) of 

Sphaeranthus indicus was deposited in the 

herbarium of the Institute for future reference. 

Preparation of Aqueous Extracts of 

Sphaeranthus indicus (AESI): The powder drug 

(30 g) was soaked in 1 liter purified water and kept 

in dark and dry place for 48 h at room temperature. 

Chloroform was added in quantity of 1% total 

mixture to avoid the microbial growth. After 48 h, 

solutions were filtered by Whatman filter paper no. 

1. The filtered extracts were dried in a rotary 

evaporator and percentage yield was calculated. 

Standardization of Crude Drug:
 12

  

Determination of Ash Value: The determination 

of ash values is meant for detecting low-grade 

products, exhausted drugs and sandy or earthy 

matter. It can also be utilized as a mean of 

detecting the chemical constituents by making use 

of total ash and acid insoluble ash. 

Total Ash: The air-dried powder drug (4 g) was 

weighed accurately in a previously ignited and 

tarred silica dish. The material was spread evenly 

and ignited in a muffle furnace at 600 ºC until it is 

white, indicating the absence of carbon. Then the 

dish was cooled in a desiccator and weighed. If 

carbon-free ash cannot be obtained by this manner, 

the residue on the cool dish was moistened with 

about 2 ml of water or a saturated solution of 

ammonium nitrate, dried on a water-bath, and then 

ignited in the muffle furnace up to constant weight. 

The percentage of total ash was calculated using 

the following formula. 

Percentage of total ash = Weight of ash / Weight of sample 

taken × 100 

Acid Insoluble Ash: Total ash of the sample, as 

described above, was determined out first. To the 

dish containing the total ash, 45 ml of 1:5 

hydrochloric acid in three portions of 15 ml was 

added each time, boiled gently for 5 min and 

filtered. The insoluble matter was collected on an 

ashless filter paper (Whatman no. 41) and washed 

with distilled water until the residue is free from 

acid. The filter paper containing the insoluble 

matter was transferred to the original dish, dried 

and ignited to constant weight. After cooling the 

dish in desiccators, the weight was taken. The 

percentage of acid-insoluble ash was calculated 

using the following formula. 

Percentage of acid-insoluble ash = Weight of acid-insoluble 

residue / Weight of sample taken × 100 

Determination of Extractive Value: Plant mate-

rials are composed of water, mineral, and organic 

compound primary metabolites and secondary 

metabolites. These compounds are extracted in 

different solvents in various proportions. Extractive 

value is the amount of active constituents extracted 

with solvents from a given amount of medicinal 

plant material. Alcohol soluble extractive the air-

dried powder drug 3 g was weighed accurately in a 

glass stopper flask. To this 100 ml of distilled 

ethanol, approx. 95% was added and shaken 

occasionally for 6 h. After keeping for 18 h, it was 

filtered (rapidly taking care not to lose any 

solvent). Filtrate (25 ml) was pipette out in a pre-

weighed 100 ml dish and evaporated to dryness on 

a water bath, after which it was kept in a hot air 

oven at 105 °C for 6 h. After cooling the flask in a 

desiccator, weight was taken. The percentage of 

alcohol-soluble extractive was calculated using the 

following formula. 

Alcohol soluble extractive % = Weight of the extract / 25 × 

Weight of sample taken × 100 × 100 

Water-Soluble Extractive: The air-dried powder 

drug 3 g was weighed accurately in a glass 

stoppered flask. To this, 100 ml of distilled water 

was added and shacked occasionally for 6 h. After 

keeping for 18 h it was filtered. Filtrate 25 ml was 

pipette out in a pre-weighed 100 ml beaker and 

evaporated to dryness on a water bath, after which 

it was kept it in a hot air oven at 105 °C for 6 h. 

After cooling the flask in desiccators, weight was 

taken. The percentage of the water-soluble 

extractive matter was calculated using the 

following formula. 
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Water-soluble extractive % = Weight of the extract / 25 × 

Weight of sample taken × 100 × 100 

Determination of Loss on Drying at 105 ºC: Loss 

on drying is the loss in weight in % w/w resulting 

from water and volatile matter of any kind that can 

be driven off under specified conditions. The air-

dried powder drug 2 g was weighed accurately in a 

previously weighed dish. Then it was heated in an 

oven at 105 ºC for 5 h. After cooling the dish in 

desiccators, the weight was taken. The procedure 

was repeated until a constant weight is obtained. 

Loss on drying was calculated using the following 

formula. 

Percentage of loss on drying at 105 °C = Loss in weight of the 

sample / Weight of sample taken × 100 

Determination of pH Value: The pH value of an 

aqueous liquid may be defined as the common 

logarithm of reciprocal of the hydrogen ion 

concentration expressed in gram per liter. The pH 

value of liquid is determined potentially by means 

of the glass electrode and a suitable pH meter. One 

gram of coarsely powdered drug was added in 100 

ml of water, and the solution was filtered in a 

beaker, and pH was checked at 25 °C. 

Thin Layer Chromatography (TLC) Analysis: 
13, 11

 One gram of powder of Sphaeranthus indicus 

aerial part was subjected to extraction in 25 ml 

methanol for 18 h at room temperature. The extract 

was filtered and used for TLC. Ten µl of the filtrate 

of Sphaeranthus indicus and geraniol was applied 

on Merck aluminum TLC plate and the plate was 

developed to a distance of 8 cm using toluene: 

ethyl acetate (7:3) as mobile phase. After 

development, the plate was allowed to dry in air 

and examined under ultraviolet light (254 and 366 

nm) for the presence of spots. After this, the plate 

was sprayed with anisaldehyde sulphuric acid 

reagent, followed by heating at 105 °C for about 10 

min. Spots were examined under visible light. TLC 

photos were captured at visible light, UV 254 nm, 

and UV 366 nm and after derivatization. The 

number of spots, colors of spots, and their Rf values 

were calculated. 

Rf = Distance travel by solute / Distance travel by solvent 

Preliminary Phytochemical Screening: 
15, 16

 The 

aqeous extract of the Sphaeranthus indicus (AESI) 

was tested for the presence of carbohydrates, 

proteins, alkaloids, flavonoids, glycosides, 

saponins, tannins and essential oils using standard 

procedures.  

Quantitative Estimation of Phytoconstituents: 

Total Phenolic Content: 
17

 Total phenolic content 

of the extract was determined spectrometrically. 

One ml of Folin-Ciocalteu’s reagent, previously 

diluted (1:20), was added to 1 ml of sample (AESI) 

(1000 µg/ml), tannic acid (10-100 µg/ml) mixed 

thoroughly. To the mixture, add 4 ml of sodium 

carbonate (75 g/l), and the total volume was made 

up to 10 ml with distilled water in a volumetric 

flask and mix well. The mixture was allowed to 

stand for 2 h at room temperature. Contents were 

then centrifuged at 2000 rpm for 5 min, and the 

absorbance of the supernatant was read at 760 nm. 

A standard curve was obtained using various 

concentrations of tannic acid. Results were 

expressed as mg of tannic acid equivalents (TAE) 

per gram of extract. 

Total Flavonoids Content: 
18

 Total flavonoid 

content was measured by aluminum chloride 

colorimetric assay. One milliliter of the sample 

(AESI) (1000 µg/ml) or standard solution of 

quercetin (25-1000 µg/ml) was added to 10 ml 

volumetric flask containing 4 ml of distilled water. 

To the above mixture, 0.3 ml of 5% NaNO2 was 

added. After 5 min, 0.3 ml of 10% AlCl3 was 

added. At 6
th

 min, 2 ml of 1 M NaOH was added, 

and the total volume was made up to 10 ml with 

distilled water. The solution was mixed well, and 

the absorbance was measured against prepared 

reagent blank at 510 nm. The total flavonoid 

content of the extracts was expressed as milligrams 

of quercetin equivalents per gram of extract. 

Total Saponins Content: 
19

 The samples were 

ground and 3 g of each were put into a conical flask 

and 50 ml of 20% aqueous ethanol were added. The 

samples were heated over a hot water bath for 4 h 

with continuous stirring at about 55 °C. The 

mixture was filtered and the residue re-extracted 

with another 100 ml 20% ethanol. The concentrate 

was combined extract were reduced to 20 ml over 

water bath at about 90 °C. The concentrate was 

transferred into a 250 ml separating funnel then 10 

ml ether was added and shaken well. Ether layer 

was discarded. The purification process was 

repeated. Thirty milliliter of n-butanol was added 
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and shaken well. n-butanol layer was collected. The 

combined n-butanol extracts were washed twice 

with 5 ml of 5% aqueous sodium chloride. The 

remaining solution was heated in a water bath. 

After evaporation the samples were dried in the 

oven to a constant weight. The content was 

calculated as mg saponins per 100 g of powdered 

material. 

Total saponins content = Weight of extract / Weight of 

sample × 100 

RESULTS AND DISCUSSION: Results of the 

physic-chemical studies viz. ash content, extractive 

value, moisture content, and pH were as per the 

pharamacopoeial standard 
20

 and previous reports. 

This indicated that the crude drug is having the 

prescribed limits of all the stated parameters and 

suggested the appropriateness of the drug quality 

Table 1. TLC of methanol extract of the aerial 

parts of the Sphaeranthus indicus was run and 

compared with standard geraniol (active constituent 

of Sphaeranthus indicus). The TLC chromatogram 

revealed the presence of geraniol in the extract and 

thus authenticated the plant Table 2. The 

phytochemical screening of the plant extracts 

revealed the presence of alkaloids, proteins, amino 

acids, saponins, flavonoids and other phenolic 

compounds while glycosides, sterols, carbohydrates 

and volatile oils were found to be absent. The 

results were in accordance with the several 

previous reports mentioned earlier 
1, 2, 5, 21, 22, 23

. The 

quantitative estimation of phytoconstituents viz. 

total flavonoids and total phenolics and saponins 

revealed that AESI was found rich in total 

flavonoids (187.9 ± 10.32 quercetin equivalents 

mg/g of AESI) while less amount of total phenolic 

content (37.23 ± 0.70 tannic acid equivalents mg/g 

of AESI) while total saponin (3.33 g/100g powder 

drug) was present in fair amount. S. indicus Linn. is 

widely distributed throughout India.  

The plant appears to have a broad spectrum of 

activity on several ailments. Traditionally, various 

parts of the plant have been found effective for 

anxiolytic activity, neuroleptic activity, 

immunomodulatory activity, anti-inflammatory 

activity, mast cell stabilizing action, 

antihyperglycemic activity, hepatoprotective 

activity, larvicidal action, bronchodilatory effect, 

antihyperlipidemic activity, renoprotective effect 

and many other miscellaneous activities. It is 

reported to contain eudesmanoids, eudesmanolides, 

sesquiterpene lactone, sterol glycoside, flavanoids, 

and essential oil. 

TABLE 1: PHYSICO-CHEMICAL EVALUATION OF 

SPHAERANTHUS INDICUS AERIAL PARTS 

1 Ash analysis 

ash content  (Total ash) 

acid insoluble ash 

 

9.407 ± 0.07623 

6.692 ± 0.2866 

2 Extractive value (Maceration process)  

 alcohol soluble 17.08 ± 0.4543 

 water-soluble 26.46 ± 0.9702 

3 Moisture content (Loss on drying) 11.89 ± 0.1158 

4 pH (1% aqueous solution) 7.830 ± 0.06028 

Values are expressed as Mean ± SEM; n = 3 

TABLE 2: TLC PROFILE OF SPHAERANTHUS INDICUS 

S. no. 366 nm  

Colour Rf 

1 Light pink 0.15 

2 Light pink 0.19 

3 Pink 0.27 

4 Light pink 0.54 

5 Pink 0.58 

6 Light pink 0.62 

7 Light pink 0.68 

8 Light blue (geraniol) 0.73 

9 Light pink 0.85 

10 Pink 0.93 

CONCLUSION: The pharmacological studies 

reported in this study confirms the therapeutic 

value of Sphaeranthus indicus Linn. However, less 

information is available regarding the clinical, 

toxicity, and phytoanalytical properties of this 

plant. Several phytochemical studies have been 

reported but still it needs to progress. With the 

availability of primary information, further studies 

can be carried out like clinical evaluation, 

phytoanalytical studies and toxicity evaluation. The 

plant is preclinically evaluated to some extent; if 

these claims are scientifically evaluated clinically, 

then it can provide good remedies and help the 

mankind in various ailments. 

ACKNOWLEDGEMENT: Authors are grateful 

to Bhupal Nobles College of pharmacy, Udaipur 

and RARIDD, Gwalior for providing facilities for 

the fulfillment of this research work. 

CONFLICTS OF INTEREST: None 

REFERENCES: 

1. Galani VJ, Patel BG and Rana DG: Sphaeranthus indicus 

Linn. a phytopharmacological review. International 

Journal of Ayurveda Research 2010; 1: 247-53. 



Sharma and Sisodia, IJP, 2020; Vol. 7(4): 116-120.                                     E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     120 

2. Ramachandran S: Review on Sphaeranthus indicus Linn. 

(Koṭṭaikkarantai). Pharmacogn Review 2013; 7: 157-69. 

3. Mathew JE, Srinivasan KK, Dinakaran V and Joseph A: 

Mast cell stabilizing effects of Sphaeranthus indicus. J 

Ethnopharmacol 2009; 1(22): 394-6. 

4. Sundari K, Govindaraju G and Bharathi B: Hepato-

protective effect of ethanolic extracts of Sphaeranthus 

indicus (Linn.) on paracetamol induced liver toxicity in 

rats. Int J of App Bio and Pharma Tech 2011; 2: 315-21. 

5. Sharma S, Jalalpure SS, Semwal B, Tandon S and Agarwal 

N: Anthelmintic activity of the whole plant of 

Sphaeranthus indius Linn. International Journal of 

Ayurvedic and Herbal Medicine 2011; 1: 18-23. 

6. Sharma A, Sisodia S and Narvariya V: Review on natural 

plant products used in treatment of gout. EJPMR 2019; 

6(7): 629-33. 

7. Nayak SS, Maity TK and Maiti BC: Antitussive and 

synergistic effects of sleeping time induced by standard 

sedatives of Sphaeranthus indicus plant extracts. Journal 

of Advanced Pharmaceutical Research 2010; 1: 123-32. 

8. Tiwari BK and Khosa RL: Evaluation of hepatoprotective 

activity of Sphaeranthus indicus flower heads extract. 

Journal of Natural Remedies 2008; 8: 173-8. 

9. Srinivasan VM, Jessy KK and Alex AE: Effect of 

Sphaeranthus indicus Linn. on gentamicin induced acute 

renal failure in rats. Indian J Pharmacol 2008; 40: 71. 

10. Shekhani MS, Shah PM, Yasmin A, Siddiqui R, Perveen S 

and Khan KM: An immunostimulant sesquiterpene 

glycoside from Sphaeranthus indicus. Phytochemistry 

1990; 29: 2573-6. 

11. Pareek A, Suthar M, Bansal VK, Chauhan RK and Batra 

N: In-vitro study of Sphaeranthus indicus on glucose 

uptake by isolated rat hemidiaphragm. Journal of 

Pharmaceutical Research 2010; 3: 2284-5. 

12. Anonymous: The Ayurvedic Pharmacopoeia of India Part-

I. Ministry of Health and Family Welfare Department of 

Ayush Govt of India New Delhi 1996; 1: 213-4. 

13. Sethi PD: High performance thin layer chromatography. 

CBS Publishers and Distributers Delhi 1996; 10. 

14. Stahl I: Thin layer chromatography. a laboratory hand 

book. Student Edition Springer- Verlag Berlin 1969; 5-29. 

15. Khandelwal KR: Practical Pharmacognosy. Edition 15th 

Nirali Prakashan Pune 2006; 149-56. 

16. Khare CP: Indian medicinal plants, an illustrated 

dictionary. Springer New York 2007; 620-1. 

17. Singleton VL and Rossi JRJA: Colorimetry of total 

phenolics with phosphomolybdic phosphotungstic acid 

reagents. Am J of Enolo and Viticulture 1965; 16: 144-58. 

18. Marinova D, Ribarova F and Atanasova M: Total 

phenolics and flavonoids in Bulgarian fruits and vege-

tables. J of Univ Chem Tech and Met 2005; 40(3): 255-60. 

19. Oboni BO and Ochuko PO: Phytochemical studies and 

comparative efficacy of the crud extracts of some 

Homostatic plants in Edo and Delta States of Nigeria. 

Global J of Pure and Applied Science 2002; 8: 203-8. 

20. Anonymous: The Ayurvedic Pharmacopoeia of India Part 

I. Department of ISM and H Ministry of Health and 

Family Welfare Gove of India New Delhi 2001; 4: 78-80. 

21. Shirwaikar A, Prabhu KS and Punitha IS: In-vitro 

antioxidant studies of Sphaeranthus indicus Linn. Indian 

Journal of Experimental Biology 2006; 44: 993-6. 

22. Vikani KV, Dangar RD, Kapadia NS and Shah MB: A 

pharmcognostic study on Sphaeranthus indicus. Journal of 

Natural Remedies 2008; 8: 61-7. 

23. Ambavade SD, Mhetre NA, Tate VD and Bodhankar SL: 

Pharmacological evaluation of the extracts of 

Sphaeranthus indicus flowers on anxiolytic activity in 

mice. Indian J Pharmacol 2006; 38: 254-9. 

 

 

 

 

This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Play store) 

How to cite this article: 
Sharma A and Sisodia S: Pharmacognostical evaluation and standardization of aerial parts of Sphaeranthus indicus Linn. (Asteraceae). Int 

J Pharmacognosy 2019; 7(4): 116-20. doi link: http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.7(4).116-20. 

 

 

http://dx.doi/

