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Abstract: This study was subjected to investigate antimicrobial (antibacterial and antifungal) and antioxidant
properties of Eclipta alba methanol extract. The antioxidant property of the extract was assessed by 2, 2-
diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging method. Disc diffusion techniques were used to
determine the antibacterial and antifungal activity of the extract. The minimum inhibitory concentration of
antibacterial and antifungal of the methanolic extract of eclipta alba at a concentration of 250 µg/ml as
compared with standard drug tetracycline and streptomycin (100µg/ml). DPPH free radical scavenging effect
of the extract was compared with standard antioxidant ascorbic acid and its show significant result. Eclipta alba
(82.51%) showed potent activity at the concentration of 100µg/ml than compared to standard ascorbic acid. This
study supports, methanolic extract of eclipta alba has potential antimicrobial and antioxidant activity.
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INTRODUCTION MATERIALS AND METHODS

Eclipta alba L. Hassk. (Asteraceae), commonly Preparation of Plant Materials: The fresh leaves of
known as Bhringaraja (Sanskrit), Maka (Marathi) and Eclipta alba were collected from Agricultural farmhouse.
Bhangra (Hindi) has been reported to show protective (Vanaiyambadi, Vellore district). Then the leaves were
effect on experimental liver damage in rats and mice [1]. thoroughly washed with water. Freshly collected leaves
The plant has been reported for the treatment of liver were shade dried and coarsely powdered in a grinder.
cirrhosis and infective hepatitis [2]. The uses of many
traditional herbs in the treatment of many diseases, which Preparation of Extracts: Shade dried powdered were
are usually free from side effects, are economical and also immersed in methanol (1:3 w/v). Methanol extract was
easily accessible to humans. Plants have formed the basis obtained by cold percolation and concentrated under
of sophisticated traditional medicine systems that have reduced pressure using rotary evaporator at 40°C. Finally
been in existence for thousands of years and continue to crude extract was obtained. The crude extract was stored
provide mankind with new remedies [3]. The medicinal at 4°C until further use.
properties of plants have been investigated in the recent
scientific developments throughout the world, due to their Microbial Strains Used: Antibacterial effect of eclipta
potent antioxidant activities, no side effects and economic alba was determined against 5 different bacterial strains
viability [4]. In Ayurveda, the root powder is used for viz. Salmonella paratyphi, Pseudomonas aeruginosa,
treating hepatitis, enlarged spleen and skin disorders. Staphylococcus aureus, Escherichia coli, Klebsiella
Mixed with a little oil when applied to the head, the herb oxylata. Antifungal effect of eclipta alba was determined
relieves headache. The extract of its leaves is mixed with against 4 different fungal strains viz. Aspergillus niger,
honey and given to infants, for the expulsion of worms. Aspergillus flavus, Candida albicans, Penicillium
Eclipta alba is also given to children in case of urinary citrinum.These pathogenic strains were obtained from the
tract infections. In the present investigation the department of Medical Microbiology (Raja Muthiah
methanolic extracts of Eclipta alba subjected to analyze Medical College hospital) Annamalai University,
for the antioxidant and antimicrobial activity. Annamalai Nagar.
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Antibacterial Assay: The spectrum of antibacterial  evaluation of its antibacterial and antifungal efficiency at
activity was studied using as test agent a range of 5 different  concentrations (250 µg/ml, 500 µg/ml, 1 mg/ml,
different strains of human pathogenic bacteria of which 10 mg/ml, 50 mg/ml) by using the filter paper disc diffusion
there were one antibiotic agent (tetracycline). In vitro method. The zone of inhibition was calculated in mm.
antibacterial assay was carried out by disc diffusion
technique [5] in whatman No.1 filter paper discs with 4mm Antioxidant Activity
diameter were impregnated with known amount test DPPH Radical Scavenging Assay: The scavenging
samples of the eclipta alba. The discs were loaded each effects of samples for DPPH radical were monitored
with 10 µl of the extract by first applying 5 µl with the according to the method described by Yen and Chen [6].
pipette, allowed to evaporate, then applying another 5 µl, Briefly, a 2.0 ml of aliquot of test sample was added 2.0ml
then drying again. The positive control contained a of 0.16mM DPPH methanolic solution. The mixture was
standard antibiotic disc. Sterile discs used as negative vortexed for 1minute and then left to stand at room
control. The impregnated discs along with control temperature for 30 minute in the dark and its absorbance
(tetracycline) were kept at the center of agar plates, was read at 517nm. The ability to scavange the DPPH
seeded with test bacterial cultures. The discs were then radical was calculated using the forumula given by Duan
placed individually using a sterile forceps in appropriate et al. [7]. Synthetic antioxidants ascorbic acid was used as
grids which were marked on the undersurface of the positive controls.
plated Petri plates and kept for incubation at room
temperature (27°C±2) for 24 hrs. After incubation, plates Statistical Analysis: Tests were carried out in triplicates.
were observed for zones of inhibition and recorded in The mean values were calculated from the triplicate
millimeters. values. Values are expressed as the Mean ± SD and

Antifungal Assay: Stock cultures were maintained in significant if p<0.05.
sabouraud dextrose agar and 4 different species of fungal
pathogen were maintained in Sabouraud Dextrose broth RESUSLTS AND DISCUSSION
for 24hours until used for antifungal activity. In vitro
antifungal activity was determined by using the disc The results representing significant antibacterial
diffusion technique [5]. Four different species of fungal activity of methanol extract of eclipta alba presented in
pathogens inoculated by spread plate method using 0.1ml Table 1. The minimum inhibitory concentration (MIC) of
of 24hours old culture, maintained in Sabouraud Dextrose the methanolic extract of eclipta alba at a concentration
broth. Whatman No.1 filter paper (4mm) discs impregnated of 250 µg/ml  (Table  1.1)  as  compared  with standard
with test samples of the eclipta alba. The discs were drug tetracycline (100 µg/ml).  The  antifungal  activities
loaded each with 10 µl of the extract by first applying 5 µl of  methanol extract of eclipta alba and streptomycin
with the pipette, allowed to evaporate, then applying were determined against 4 fungal pathogens (Table 2).
another 5 µl, then drying again.  Streptomycin used as Significant antifungal activity  was  found  with the
positive  control.  Incubating  the  fungal  Petri plates for methanolic  extract  at  a  concentration  of  250  µg/ml,
32 hrs at 30°C, then plates were observed for zones of (Table 2.1) as compared with standard drug streptomycin
inhibition and recorded in millimeters. (100 µg/ml). ROS produced in vitro include superoxide

Minimum Inhibitory Concentration (MIC): The Hydrogen peroxide and superoxide can interact in the
methanolic extract of eclipta alba antimicrobial activity presence of certain transition metal ions  to  yield a
were further  tested  against  all  the   organisms   for  the highly-reactive  oxidizing  species,  the  hydroxyl  radical.

differences between groups were considered to be

radical, hydrogen peroxide and hypochlorous acid.

Table 1: Antibacterial activity of Methanolic extract of eclipta alba
Zone of Inhibition (mm)
--------------------------------------------------------------------------------------------------------------------------------------------------

Microorganisms Methanol Extract (100mg/ml) Tetracycline (100µg/ml) Sterile Disc
Salmonella paratyphi 14 18 -
Klebsiella oxylata 15 17 -
Staphylococcus aureus 12 18 -
Pseudomonasaeruginosa 16 19 -
Escherichia coli 17 20 -
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Table 1.1: Minimum inhibitory concentrations (MIC)

Zone of Inhibition (mm)
----------------------------------------------------------------------------------------------------------------------------------------------

Microorganisms Methanol Extract (100mg/ml) Streptomycin (100µg/ml) Sterile Disc

Aspergillus niger 11 13 -
Penicillium citrinum 10 11 -
Candida albicans 10 12 -
Aspergillus flavus 11 14 -

Table 2: Antifungal activity of Methanolic extracts of eclipta alba

Zone of Inhibition(mm)
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Microorganisms 250 µg/ml 500 µg/ml 1 mg/ml 10 mg/ml 50 mg/ml Streptomycin (100µg/ml)

Aspergillus niger 4 6 6 7 9 13
Penicillium citrinum 5 7 8 8 9 11
Candida albicans 4 5 6 7 8 12
Aspergillus flavus 3 4 5 5 7 14

Table 2.1: Minimum inhibitory concentrations (MIC)

Zone of Inhibition(mm)
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Microorganisms 250 µg/ml 500 µg/ml 1 mg/ml 10 mg/ml 50 mg/ml Streptomycin (100µg/ml)

Aspergillus niger 4 6 6 7 9 13
Penicillium citrinum 5 7 8 8 9 11
Candida albicans 4 5 6 7 8 12
Aspergillus flavus 3 4 5 5 7 14

Table 3: Scavenging effects of Methanolic extracts of eclipta alba and standard ascorbic acid on DPPH radical.

% of Inhibition
---------------------------------------------------------------------------------------------------------------------

Sample Concentration (µg/ml) Eclipta alba Ascorbic acid (Control)

20 32.72±2.02 34.56±1.03z z

40 52.00±0.05 55.00±0.06z z

60 69.80±0.08 72.82±0.08z z

80 77.23±1.52 79.24±1.83z z

100 82.51±2.00 82.64±0.05z z

Results are expressed as mean ± SD of the three parallel measurements.
SD values followed by common superscript letter (z) are significan

The antioxidants react with the stable free radical The reactive oxygen species or oxidants, which are formed
DPPH (deep violet colour) and convert it to 1, 1-diphenyl- in the human body due to exogenous and endogenous
2-picryl hydrazine with decolouration. The scavenging factors, are found to be responsible for many diseases.
effects of extract increased with their concentrations to Day by day, a lot of researches have shown the potential
similar extents. Eclipta alba (82.51%) showed potent of phytochemical antioxidants as health benefactors
DPPH radical scavenging activity (Table 3) at the because of their ability to neutralize free radicals, reactive
concentration of 100µg/ml than compared to standard oxygen species, or oxidants responsible for the onset of
ascorbic acid. cell damage. From the above antioxidant parameters

CONCLUSION DPPH radical scavenging activity and significant

On the basis of our results of the present study, it is preparation of Nutraceuticals with potent antimicrobial
concluded that the methanolic extract of eclipta alba and antioxidant activity suitable for the prevention of
have significant antimicrobial and antioxidant activity. human disease.

assayed, Eclipta alba was found to better antioxidant in

antimicrobial activity. Eclipta alba be considered for
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