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Abstract—Hot aqueous and methanol extracts of the two selected 

herbal medicines such are Vellarugu chooranam (V.C) and 
Amukkirai Chooranam (A.C) were examined for total phenolic and 
flavonoid contents and in vitro antioxidant activity using four 
different methods. The total phenolic and flavonoid contents in 
methanol extract of V.C were found to be higher (44.41±1.26mg 
GAE/g; 174.44±9.32mg QE/g) than in the methanol extract of A.C 
(20.56±0.67mg GAE/g; 7.21±0.85mg QE/g). Hot methanol and 
aqueous extracts of both medicines showed low antioxidant activity 
in DPPH, ABTS, and FRAP methods and Iron chelating activity not 
found at highest possible concentration. V.C contains higher 
concentrations of total phenolic and flavonoid contents than A.C and 
can also exert greater antioxidant activity than A.C, although the 
activities demonstrated were lower than the positive control Trolox. 
The in vitro antioxidant activity was not related with the total 
phenolic and flavonoid contents of the methanol and aqueous extracts 
of both herbal medicines (A.C and V.C).  
 

Keywords—Activity, Different extracts, Herbal medicine, in 
vitro antioxidant.  

I. INTRODUCTION 

OR thousands of years, mankind has known about the 
benefit of drugs from nature. Plant extracts, for the 

treatment of various ailments, were highly regarded by the 
ancient civilizations. Even today, plant materials remain an 
important resource for combating illnesses [1]. Antioxidants 
mop up damaging chemicals in the body and guard against 
many chronic diseases. Heart disease, arthritis, cancer and 
many other chronic diseases derive from the same source: 
fortuitous mutations caused largely by free radicals. The cells 
are protected from decomposition by ensuring sufficient intake 
of antioxidants daily [2]. 

The medicinal properties of plants have been investigated in 
the recent scientific developments throughout the world, due 
to their potent antioxidant activities, no side effects and 
economic viability, in recent years one of the areas, which 
attracted a great treaty of attention, is antioxidant in the 
control of degenerative disease in which oxidative dent has 
been implicated. Several plant extracts have been shown to 
antioxidant activity [3].  

Herbal drugs are rapidly becoming popular in recent year as 
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an alternative therapy. Numerous single formulations, which 
are single herbal extracts/ fractions, are used for the treatment 
of rheumatic diseases. Antioxidants that can protect joints 
from oxidative damages are included in single formulations. 
For developing a satisfactory antioxidant herbal formulation, 
there is a need to evaluate the formulation for desired 
properties such as antioxidant activity. The desired activities 
of the single herbal formulations containing plants/extracts 
have to be tested again in the formulation form [4]. 

Vellarugu Chooranam (V.C) and Amukkirai Chooranam 
(A.C) (Fine powder preparation for internal use) are important 
single herbal preparations which are mentioned in the 
Traditional medical literatures in Sri Lanka for the treatment 
of inflammatory conditions and variety of musculoskeletal 
conditions such as rheumatism, back pain, arthritis, and etc. 
The main components of the V.C and A.C are whole plant 
powder of the Enicostemma littorale Blume and root powder 
of Withania somnifera Dunal [5], [6]. 

Various antioxidant activity methods have been used to 
monitor and compare the antioxidant activity of different 
extracts of plants and plant products. In this present study, hot 
aqueous and methanol extracts of these two herbal medicines 
were examined for total phenolic and flavonoid contents and 
in vitro antioxidant activity using four different methods such 
as DPPH radical scavenging, FRAP, ABTS and Iron chelating 
activity. 

II. MATERIALS AND METHODS  

A. Plant Material  

Whole plants of Enicostemma littorale were collected 
during the month of October 2011to January 2012 in and 
around Jaffna District. Roots of Withania somnifera were 
purchased from a reputed vendor of herbal material in Jaffna 
District, Sri Lanka.  

These plants (Withania somnifera & Enicostemma littorale) 
were botanically authenticated and voucher specimens 
(Assess. No. 2453 & 2454) were deposited in the 
Bandaranayaka Ayurveda Memorial Research Institute, 
Nawinna, Maharahama, Sri Lanka. 

B. Preparation of Herbal Medicine 

The collected E. littorale whole plants were cut in to small 
pieces and washed with tap water. The purchased W. 
somnifera roots were cut in to small pieces and boiled with 
cow’s milk (1:1w v⁄ ). These plant materials were air-dried 
thoroughly under shade (at room temperature) for 2-3 weeks 
to avoid direct loss of phyto-constituents from sunlight. The 
shade dried materials were powdered using the pulverizer and 
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sieved up to 80 meshes separately. It was then homogenized to 
fine powder and stored in air‐tight container for further 
analysis.  

C. Chemicals  

All chemicals used were of at least analytical grade. Folin-
Ciocalteau reagent, gallic acid, quercetin krist 
C  H  O  . 2H O , 6-hydroxy-2-5-7-8-tetramethylchroman-

2-carboxylic acid (Trolox), 1,1-diphenyl-2-picryl-hydrazyl 
(DPPH) free radical, 2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) diammonium salt (ABTS), potassium 
persulphate, 2,4,6-tripyridyl-s-triazine (TPTZ), 4,4’-disulfonic 
acid sodium salt (ferrozine) and Ethylenediamine tetra acetic 
acid disodium salt dehydrate (EDTA) were purchased from 
Sigma-Aldrich Chemical Company (St. Louis, MO, USA). 
Other reagents were obtained from Fisher Scientific 
(Springfield, NJ, USA). All the analyses were carried out 
using High- throughput 96-well micro-plate reader (Spectra 
Max Plus384, Molecular Devices/ U.S.A).  

This study was carried out with assistance of authorizing 
officer at Bioactivity Lab/ Herbal Technology Section, 
Industrial Technology Institute, Colombo- 07, Sri Lanka.  

D. Preparation of Freeze-Dried Extracts 

Ten gram of each herbal preparation was suspended in 
150ml distilled water and refluxed three hours in a round 
bottom flask on heating mantle separately. The raw extracts 
were pooled, filtered, and evaporated to dryness in a rotary 
vacuum evaporator at 400C. The dried crude aqueous extracts 
were weighed and 1 g portions of each were freeze dried and 
stored at 4  for further investigation. Same procedure was 
followed using 95% v v⁄  methanol to dried crude methanol 
extract. The extracts were dissolved in DMSO (Dimethyl 
sulfoxide) prior to use. 

The extractable matters were calculated as the content of in 
mg per g of air-dried material according to the way of wet and 
dry basis.  

E.  Assaying Methods 

1. Total Phenolics Contents Determination  

The total phenolics content in hot aqueous and methanol 
extracts of each herbal preparation were estimated according 
to the Folin– Ciocalteu method [7]. The freeze dried aqueous 
extracts were re-dissolved with DMSO and distilled water 
using Vortex machine (VIBROFIX VF1 Electronic) and the 
concentrations of each extract adjusted to 1mg ml⁄  with 
distilled water. Each methanol extract was re-dissolved with 
DMSO and methanol (Anala R  grade) to a concentration of 
1mg/ ml. After 10 minutes, 40 µL of each extracts, and 110 
µL of 10-fold diluted 2N Folin–Ciocalteu reagent (Sigma - 
UK) were combined in a micro plate as triplicate and then 
mixed well using a Vortex mixture (Biocote - stuart). The 
mixture was allowed to react for 5 minute then 70µl of 10% 
Sodium carbonate Na CO  solution was added and mixed 
well. The solution was incubated at room temperature (27°C) 
in the dark for 30 minutes. The absorbance was measured at 
765nm against a methanol blank, using a Micro Plate Reader 

(Molecular Deviser – Spectra Max 384 Plus). Gallic acid 
(Sigma- Aldrich Chemical, USA) (0.125- 1mg ml⁄ ) was used 
as a standard to prepare a calibration curve. The total phenolic 
content was expressed in mg of Gallic acid equivalents 
GAE g⁄  of extract and the values are presented as means of 

triplicate analyses. 

2. Total Flavonoids Contents Determination  

The total flavonoids content in hot aqueous and methanol 
extracts of each herbal preparation were estimated according 
to the AlCl3 method [8]. Each dried aqueous and methanol 
extracts were re-dissolved in methanol to a final concentration 
of 5mg ml⁄ . 100µl of 2% Aluminium chloride AlCl  Y6H O  
in methanol mixed with 100µl of 2.5 times and 5 times diluted 
each extracts in methanol (2.5mg ml⁄  and 5mg ml⁄ ) were 
combined in a micro plate as triplicate and then mixed well 
using a Vortex mixture. The mixture was allowed to react for 
10 minutes. The absorbance was measured at 415 nm against a 
methanol blank using a Micro Plate Reader. The results were 
determined using a standard curve prepared with Quercetin 
(Sigma- Aldrich Chemical, USA) 1mg/ ml, 6-fold diluted with 
MeOH} as the standard. The total flavonoid contents are 
expressed as mg of quercetin equivalent QE g⁄  of extract.  

3. Iron Chelating Activity      

The chelation of iron (II) ions by the different extracts was 
carried out as described by standard methods [8], [9]. One 
hundred micro-liters (100µl) of each extract (5concentrations) 
were added to 40 µl water in the micro plate as triplicate and 
the pre plate reading at 562nm was recorded using a Micro 
Plate. Then 20 µl of 1mM FeSO FeSO4 was added in to the 
different concentrations of the extracts. The controls contained 
all the reaction reagents except the extract or positive control 
substance. After 5 min incubation, the reaction was initiated 
by the addition of 40µl of 1mM ferrozine solution. After a 10 
min. equilibrium period, the absorbance at 562nm was 
recorded. The increased sensitivity obtained from the stable 
magenta colour of the iron-ferrozine complex makes it 
possible to monitor iron cheating activity of extracts. The iron 
chelation activities were calculated from the absorbance of the 
control (Ac) and of the sample (As) using Equation and 
expressed as EDTA equivalents mg EDTA g extract⁄ . EDTA 
was used as positive control. The values are presented as the 
means of triplicate analyses.  
  

Inhibition % 
Ac As

Ac
100 

4. DPPH Radical Scavenging Assay      

The ability of the extracts to scavenge DPPH free radicals 
was determined by the standard method [10]. A 100µl various 
concentrations of each extract was mixed with 100µl methanol 
buffer and 50 µl of 0.05mM 1, 1-diphenyl-2-picrylhydrazyl in 
methanol. The controls contained all the reaction reagents 
except the extract or positive control substance. After 20 min 
incubation in darkness and at 25°C, the resultant absorbance 
was recorded at 517nm. Linear graph of concentration Vs 
percentage inhibition was prepared and IC50 values were 
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(ABTS, FRAP and DPPH) assays demonstrated were lower 
than the positive control Trolox. The activity was not related 
with the total phenolic and flavonoid content of the methanol 
and aqueous extracts of both medicines.  

IV. CONCLUSION 

The results of present study revealed that hot methanol and 
aqueous extracts of V.C possessed high antioxidant activity 
than A.C. These preparations further investigations of other 
standard in vitro antioxidant assays and isolate the active 
constituents, especially due to their non-polar nature should be 
carried out in future. 
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