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Abstract 

In the last few decades there has been an exponential growth in the field of herbal medicine. It is getting popularized 
in developing as well as in developed countries owing to its natural origin and lesser side effects. Now, medicines are 
being manufactured on the large scale in pharmaceutical units, where manufactures come across many problems such 
as availability of material, authentification of material, proper standardization methodology of single drugs and formu-
lation and quality control parameters. Standardization involves organoleptic, physical, chemical, biological and bo-
tanical assessments. The plant Elephantopus scaber belonging to family Asteraceae is selected for present study. This 
plant is native to tropical Africa, but it is found almost all regions. The whole plant was shade dried and ground to fine 
powder followed by organoleptic, fluorescent and physicochemical analysis. The plant powder was subjected tosox-
hlet extraction using methanol. Phytochemical screening of the plant extract was done according to the standard bio-
chemical procedures. Antioxidant activity of the plant extract was tested using DPPH assay. Organoleptic analysis 
revealed colour, odour, taste and texture of Elephantopus scaber. In fluorescence analysis, on treatment with different 
solvents, colour change could be noticed in the plant powder. Phytochemical analysis revealed a number of phyto-
chemicals  such as tannins, phenolics, coumarins, lignin, terpenoids etc. in the plant extract. The plant possessed a 
good antioxidant potential which was comparable to standard BHT. Determination of the natural antioxidants from 
plant extracts will help to develop new drug candidates for antioxidant therapy. As the use of synthetic antioxidants is 
being restricted by food regulation agencies such as FAO, the specific antioxidant compounds from the plant could be 
exploited as nutritional supplements. However, further studies are needed to clarify the in vivo potential of Elephanto-
pus scaber in the management of human diseases. 
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Introduction 
Among ancient civilizations, India has been 
known to be rich repository of medicinal plants. 
The forest in India is the principal repository of 
large number of medicinal and aromatic plants, 
which are largely collected as raw materials for 
manufacture of drugs and perfumery products. 
Medicinal plants are considered as a rich re-
source of ingredients which can be used in drug 
development either as pharmacopoeial, non-
pharmacopoeial or synthetic drugs. Apart from 
that, these plants play a critical role in the devel-
opment of human cultures around the whole 
world. Moreover, some plants are considered as 
important source of nutrition and as a result of 
that they are recommended for their therapeutic 
values (Hina, 2016). Medicinal plant based tra-
ditional system of medicines are playing an im-
portant role in providing health care to large sec-
tion of population, especially in developing  

countries. It is a well-known fact that the tradi-
tional system of medicines always played an 
important role in meeting the global health care 
needs. India has the unique distinction of having 
six recognized system of medicine in this cate-
gory. They are Ayurveda, Siddha, Unani and 
Yoga, Naturopathy and Homeopathy (Prasad, 
2002). Most of the traditional systems of India 
including Ayurveda have their roots in folk 
medicine. Traditional system of medicine in In-
dia functions through two major streams –the 
local health tradition and the classical scientific 
system of tradition. The carriers of local health 
care system are millions of people who cure dis-
eases at home as a birth attendant and practitio-
ners of snakes bite and jaundice treatments 
(Pushpangadan, 2006).The plant selected for 
present investigation is Elephantopus scaber 
which is an erect herb up to 80 cm tall. The 
plant is a native to Tropical Africa, Eastern Asia   
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Indian Subcontinent, Southeast Asia and North-
ern Australia.  Its natural habitat is subtropical 
or tropical moist montane forest. It is a perennial 
herb found as under growth in shady places 
(Rupali et al., 2015).  The whole plant of Ele-
phantopus scaber is well known as herb of Chi-
nese folk medicine which is widely used in the 
treatment of nephritis, edema, dampness, pain in 
the chest, fever and cough of pneumonia, sca-
bies and arthralgia due to wounding (Peer, 1980 
and Tsai, 1999). The root decotion of Elephan-
topus scaber is widely used to treat diarrhoea, 
dysentery, stomach troubles and blood vomiting 
in tuberculosis in Nepal (Ahamed et al., 2009 
and Ho et al., 2009). Sesequiterpenes lactones, 
triterpenoids, steroids, flavonoids and essential 
oil constituents have been reported from various 
part of the plant. The plant has been extensively 
screened for anticancer activity (Raj et al., 
2002). Sesquiterpene lactones such as deoxyele-
phantopin, isodeoxyelephantopin, scabertopin 
and isoscabertopin have been found to be promi-
nent anticancer constituents (Farha et al., 2013).  
 
Elephantopus scaber has tremendous reputation 
in indigenous traditional system of medicine in 
India by virtue of which it has drawn attention 
and concern of scientists for validation of its 
medicinal properties through phytochemical and 
pharmacological evaluation. Most of the plants 
used in herbal medicine practices, used by plant 
healers of remote villages and primitive aborigi-
nes have not yet been completely investigated 
for their phytochemical constituents and phar-
macological activities. Elephantopus scaber is 
one such plant used in the folklore herbal medi-
cine practices in the villages of South Kerala. 
The current study attempts to investigate the 
phytochemical profile of the plant, through the 
evaluation of its biological activity. 
 
Materials and Methods 

Plant material 
The plant selected for study, Elephantopus sca-
ber was collected from Kottarakkara, Kollam. 
The aerial parts of the plant were used for pre-
sent study. 

I. Powder analysis  

Fresh plant of Elephantopus scaber was col-
lected in polythene bag. Dirt was removed from 
the collected material. It was shade dried and 
then powdered in an electric grinder and sieved 
with fine mesh sieve. The powder was then used 
for the organoleptic study and solvent extrac-
tion. 

A. Organoleptic study  

Organoleptic  (literally “impression on the or-
gans”) refers to the evaluation by means of the 
organs of sense and includes the macroscopic 
appearance of the plant material, its colour, 
odour, and taste, occasionally the sound of 
‘snap’ of its fracture and the ‘feel’ of the powder 
to the touch (Wozniak et al., 1997). The plant 
powder characteristics like the colour, odour, 
taste and nature were evaluated. 

B. Fluorescence analysis  

The crude drug powder was treated as such with 
eight different reagents. The solvents used were 
water, hydrochloric acid, sulphuric acid, nitric 
acid, sodium hydroxide, acetic anhydride, 
methanol and acetone. Each solution was loaded 
on an activated thin gel layer slide and the fluo-
rescence under normal light, short UV (256nm) 
and long UV (365nm) was observed (Chase and 
Pratt, 1949). 

C. Physicochemical characterization  

Different physicochemical parameters were de-
termined according to the official methods and 
guidelines on quality control for medicinal plant 
materials. 

1. Loss on drying  ( Indian Pharmacopoeia, 
1992) 
2. Foaming index (WHO, 1992) 
3. Swelling index (WHO, 1992) 
4. Foreign matter (Indian Pharmacopoeia, 
1996) 
5. PH (Iqbal et al., 2010) 
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II. Phytochemical Screening 

Preparation and yield of extract (Indian 
Pharmacopoeia ,  1996)  

About 15g of the powdered plant material was 
subjected to extraction by Soxhlet apparatus us-
ing 100ml methanol. The extract was concen-
trated under reduced pressure and preserved in 
refrigerator until further use. The percentage of 
the crude extract was determined using the fol-
lowing equation. 

Percentage yield (%) = 

 

 

B. Qualitative analysis (Harborne, 1973) 

1. Tannins 
2. Saponins 
3. Flavonoids 
4. Alkaloids 
5. Terpenoids 
6. Phlobatannins 
7. Glycosides 
8. Simple phenolics 
9. Coumarins 
10. Quinones 
11. Acids 
12. Flavonols 
13. Lignin 
14. Steroids 
15. Gums and Mucilage 

C. Quantitative analysis 
1. Determination of alkaloids (Harborne, 1973) 
2. Determination of phenolics (Spanos and 
Wrolstad, 1990) 
Bioactivity study  - Antioxidant activity DPPH 
(2-2- Diphenyl-1-Picrylhydrazyl) assay (Brand-
Williams et al., 1999) 
About 1ml of 0.135mm DPPH prepared in 
methanol was mixed with 1ml of methanol ex-
tract ranging from 20-80µg/ml. The reaction 
mixture was vortexed thoroughly and left in 
dark at room temperature for 30 minutes. The 
absorbance was measured spectrophotometri-

cally at 517nm. BHT (Butylated Hydroxy Tolu-
ene) was used as standard.   
The scavenging ability of the plant extract was 
calculated using the equation: 
Percent of inhibition (%) =   

 
 
 

 
Results and Discussion 
 
A. Organoleptic Study  
Colour  :  Light green 
Odour   :  Pleasant  
Taste     :  Tasteless 
Texture :  Granular powder 
 
Organoleptic evaluation is a qualitative method 
wherein the pharmacognist uses his sense organs 
to study the characteristic feature of crude drug, 
especially the crude drugs of plant origin such as 
colour, texture, odour, taste and so on ( Selvam, 
2010) 
 
B. Fluorescence analysis  
Fluorescence is the phenomenon exhibited by 
various chemical constistuents present in the 
plant material under UV light (Pandya, 2011). 
Fluorescence analysis is used to characterize the 
crude drugs. It is also one of the pharmacognos-
tic procedures useful in the identification. The 
dry powder was subjected to fluorescence analy-
sis with different reagents in normal light, short 
UV and long UV. The colour changes are sum-
marized (Table 1). 
 

C, Physicochemical characterization  

The physicochemical analysis of plant drugs is 
important for detecting adulterations or im-
proper handling of drugs (Raad, 2014). A total 
of five physicochemical parameters were evalu-
ated in Elephantopus scaber (Table 2). The 
plant moisture content was reported in low 
amounts. Forming index was more than 100ml. 
The pH was found to be 6.6. Foreign matter and 
swelling index were not observed. 
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II. Phytochemical Screening 

Phytochemical screening is a method of bioac-
tive compound identification that is unknown in 
plant extracts through qualitative analysis. 

A. Yield Extract  
The methanol extract was prepared by Soxhlet 
extraction. The yield of the methanol extract 
was 4.1%. The major step involved in phyto-
chemical screening is extraction. Soxhlet extrac-
tion is only required where the desired com-
pound has a limited solubility in a solvent, and 
the impurity is insoluble in that solvent. 

B. Qualitative Analysis  

The plant Elephantopus scaber contains phyto-
chemicals have antioxidant which help in fight-
ing against many diseases.  A total of 15 phyto-
chemicals were qualitatively analysed in metha-
nol extract of the plant. Most of the compounds 
were present in the extract. Phlobatannins, ster-
oids, gums and mucilage were absent in the 
plant extract. The phytochemical screening tests 
are provided in table 3. 

C. Quantitative analysis 
The quantitative analysis of two phytochemicals 
was done in the methanol extract of Elephanto-
pus scaber (Table 4) by standard procedures. 

The amount of alkaloid was lesser than the 
amount of phenols. 

D. Bioactivity study - Antioxidant activity  

1. DPPH [2,2-Diphenyl-1-Picrylhydrazyl] Assay 
(Brand-Williams et al.,1999) 
The scavenging activity of the extract was com-
pared with that of BHT standard and percentage 
inhibition was calculated (Graph 1). The per-
centage inhibition of the DPPH radical by the 
methanol extract of the plant increased with in-
crease in concentration. In this assay the metha-
nol extract of Elephantopus scaber had good 
DPPH scavenging activity with IC50 value of 
38.2µg/ml. The IC50 value of BHT was 35.8µg/
ml. The results are shown in Table 5. 

A rapid, simple and inexpensive method to 
measure the antioxidant capacity involves the 
use of the free radical, 2, 2-Diphenyl-1-
picrylhydrazyl (DPPH) which is used to test the 
ability of compound to act as free radical scav-
engers or hydrogen donors and to evaluate anti-
oxidant activity (Kirtikar et al., 2006). The 
DPPH assay method is based on the DPPH, a 
stable free radical. When antioxidants react with 
DPPH, which is a stable free radical becomes 
paired off in the presence of a hydrogen donor 
and is reduced to the DPPHH and as conse-
quence the absorbance decreased from the 
DPPH (Harborn, 1998). 

Powder + Reagent Visible 
(400-800nm) 

UV short  
(256nm) 

UV long 
(365nm) 

Powder as such Yellowish green Brownish green Golden yellow 

Powder + H2O Green Dark green Blackish green 

Powder + Conc. HCl Purple Dark green Purple 

Powder + Conc. H2SO4 Pale green Bluish green Bluish green 
Powder + Conc. HNO3 Green Green Blackish green 
Powder + NaOH Brownish green Brownish green Blackish green 
Powder + Acetic anhydride Greenish black Dark green Black 

Powder + MeOH Green Dark green Black 

Powder + Acetone Dark green  Green Green 

Table 1.  Fluorescence analysis of Elephantopus scaber 
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Parameters Values 

Loss on drying 11.30% ± 0.16 

Foaming index >100ml 

Swelling index NIL 

Foreign matter NIL 

pH 6.6 
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9 Coumarins               + 

10 Quinones               + 

11 Acids               + 
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extract 
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inhibition) 
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Table 5.  DPPH antioxidant assay of  
Elephantopus scaber extract 
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