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Abstract: This study was subjected to investigate antimicrobial (antibacterial and antifungal) and antioxidant
properties of Salmacis virgulata methanolic 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. DPPH free radical scavenging effect
of  the  extract  was  compared  with  standard  antioxidant ascorbic acid and its show significant result.
Salmacis virgulata (77.51%) showed potent activity at the concentration of 100µg/ml than compared to
standard ascorbic acid. This study supports, methanolic extract of Salmacis virgulata has potential
antimicrobial and antioxidant activity.
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INTRODUCTION improve these disorders [6]. We therefore studied

Sea urchins or urchins are small, spiny, globular purple sea urchin.
animals which, with their close kin, such as sand dollars,
constitute the class Echinoidea of the echinoderm MATERIALS AND METHODS
phylum. The shells are known to contain various
polyhydroxylated naphtoquinone pigments, Samples Collection: Sea urchins were collected from
spinochromes  [1]  as  well  as their analogous compound, Mudasalodai and transported to the laboratory packed in
echinochrome A, of which bactericidal effect was reported ice. The soft body and spines were immediately removed
[2]. The phenolic hydroxyl groups in these molecules also and the shell was shade dried and coarsely powdered in
suggested that they could participate in antioxidant a grinder.
activity as was observed in other well-known antioxidant
polyphenols such as tea catechins. In Sea urchin gonads Preparation of Sample for Antioxidant Activity: Isolation
polyhydoxylated naphthoquinone, echinochrome A, of of polyhydroxylated naphthoquinone pigment from purple
which potent antioxidant activity have been reported [3]. sea urchin shells Purple sea urchins were collected from
The similar structured compounds are also found in the Mudasalodai and their pigments in the shells were
shells of sea urchins [1] and thus suggesting that they as isolated by Amarowicz method with slight modifications
well as echinochrome A would act as antioxidant [7, 8]. After removal of the internal organs like gonads, the
substances similar to other polyphenolic antioxidants in shells were washed with a stream of coldwater, air-dried at
edible plants [4]. Radical scavenging assay were gained 4°C for 2 days in the dark and then were grounded. The
acceptance for their capacity to rapidly screen materials of shell  powders (5 g) were dissolved by gradually adding
interest [5]. Reactive Oxygen species (ROS) generated 10 ml of 6 M HCl. The pigments in the solution were
endogenously or exogenously are associated with the extracted 3 times with the same volume of diethyl ether.
pathogenesis of various diseases such as atherosclerosis, The ether layer collected was ashed with 5% NaCl until
diabetes, cancer, arthritis and aging process. Thus the acid was almost removed. The ether solution including
antioxidants which can scavenge ROS are expected to the  pigments  was  dried over anhydrous sodium sulfate
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and the solvent was evaporated under reduced pressure. Antifungal Assay: Stock cultures were maintained in
The extract including the polyhydroxylated sabouraud dextrose agar and 4 different species of fungal
naphthoquinone pigment was again dissolved in ethanol pathogen were maintained in sabouraud dextrose broth
and stored at -30°C in the dark. for 24 hours until used for antifungal activity. In vitro

Preparation of Methanolic Extracts: Shade dried sea diffusion technique. Four different species of fungal
urchin  shell  powdered   were   immersed   in  methanol pathogens inoculated by spread plate method using 0.1 ml
(1:3 w/v). Methanol extract was obtained by cold of 24 hours old culture, maintained in sabouraud dextrose
percolation and concentrated under reduced pressure broth. Whatman No.1 filter paper (4 mm) discs
using  rotary  evaporator  at 40°C. Finally crude extract impregnated with test samples in different concentrations
was obtained. The crude extract was stored at 4°C until like 125 µg, 250 µg, 500 µg, 750 µg and 1000 µg of the
further use. Then the crude methanolic extract of sea Salmacis virgulata using DMSO. The discs were loaded
urchin shell powdered was  prepared  in  different each with 10 µl of the extract by first applying 5 µl with the
concentration like 125 µg, 250 µg, 500 µg, 750 µg, 1000 µg, pipette, allowed to evaporate, then applying another 5 µl
by using DMSO. drying again. Streptomycin used as positive control.

Microbial Strains Used: Antibacterial effect of Salmacis plates were observed for zones of inhibition and recorded
virgulata was determined against 4 different bacterial in millimeters.
strains viz., Salmonella typhi, Proteus mirabilis, Vibrio
cholerae and Proteus vulgaris. Antifungal effect of Antioxidant Activity
Salmacis virgulata was determined against 4 different DPPH Radical Scavenging Assay: The scavenging
fungal strains viz., Aspergillus niger, Aspergillus flavus, effects of samples for DPPH radical were monitored
Candida albicans and Penicillium citrinum. These according to the method described by Yen and Chen [9].
pathogenic strains were obtained from the department of Briefly, a 2.0 ml of aliquot of test sample was added 2.0 ml
Medical Microbiology (Raja Muthiah Medical College of 0.16 mM DPPH methanolic solution. The mixture was
hospital) Annamalai University, Annamalai Nagar. vortexed for 1 minute and then left to stand at room

Antibacterial Assay: The spectrum of antibacterial was read at 517 nm. The ability to scavenge the DPPH
activity was studied using as test agent a range of 4 radical was calculated using the formula given by Duan
different strains of human pathogenic bacteria of which [10]. Synthetic antioxidants ascorbic acid was used as
there were one antibiotic agent (tetracycline). In vitro positive controls.
antibacterial assay was carried out by disc diffusion
technique in Whatman No.1 filter paper discs with 4 mm Statistical Analysis: Tests were carried out in triplicates.
diameter were impregnated with known amount test The mean values were calculated from the triplicate
samples in different concentrations like 125 µg, 250 µg, values. Values are expressed as the mean ± SD and
500 µg, 750 µg and 1000 µg of the Salmacis virgulata differences between groups were considered to be
using DMSO. The discs were loaded each with 10 µl of significant if p<0.05.
the extract by first applying 5 µl with the pipette, allowed Results are expressed as mean ± SD of the three
to evaporate, then applying another 5 µl, then drying parallel measurements. SD values followed by common
again. The positive control contained a standard superscript letter (q) are significant when compared to
antibiotic disc. Sterile discs used as negative control. The control.
impregnated discs along with control (tetracycline) were
kept at the center of agar plates, seeded with test bacterial RESULTS AND DISCUSSION
cultures. The discs were then placed individually using a
sterile forceps in appropriate grids which were marked on The above result shows that the Salmacis virgulata
the undersurface of the plated Petri plates and kept for is a potent antimicrobial and antioxidant property. The
incubation at room temperature (27°C±2) for 24 h. After Salmacis virgulata shows maximum inhibition against the
incubation, plates were observed for zones of inhibition Proteus species (Table 1), so that Salmacis virgulata will
and recorded in millimeters. may be utilized for the investigate against the urinary tract

antifungal activity was determined by using the disc

Incubating the fungal Petri plates for 32 hrs at 30° C, then

temperature for 30 minute in the dark and its absorbance
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Table 1: Antibacterial activity of methanolic extract of Salmacis virgulata shell
Zone of inhibition (mm)
---------------------------------------------------------------------------------------------------------------------------------------------------------------
Methanolic extracts (µg)
--------------------------------------------------------------------------------------

Microorganisms 125 250 500 750 1000 Tetracycline (100 µg/ml) Sterile Disc
Salmonella typhi - - 7 11 15 19 -
Proteus mirabilis 7 8 10 12 15 16 -
Vibrio cholerae - - 8 11 15 17 -
Proteus vulgaris 11 13 15 17 18 20 -
- No activity

Table 2: Antifungal activity of methanolic extracts of Salmacis virgulata shell
Zone of inhibition (mm)
--------------------------------------------------------------------------------------------------------------------------------------------------------------
Methanolic extracts (µg)
-----------------------------------------------------------------------------------

Microorganisms 125 250 500 750 1000 Streptomycin (100 µg/ml) Sterile Disc
Aspergillus niger - - - 8 10 15 -
Aspergillus flavus - - - - - 11 -
Candida albicans - - - 7 9 12 -
Penicillium citrinum - - 5 7 9 14 -
- No activity

Table 3: Scavenging effects of methanolic extracts of Salmacis virgulata shell polyhydroxylated naphthoquinone pigment and standard ascorbic acid on DPPH
radical

% of inhibition
-------------------------------------------------------------------------------------------------------------------

Sample concentration (µg/ml) Salmacis virgulata shell pigment Ascorbic acid (Control)
20 31.72±0.02 34.56±1.03q q

40 49.00±0.45 55.00±0.06q q

60 52.80±0.95 72.82±0.08q q

80 64.23±1.87 79.24±1.83q q

100 77.51±1.11 82.64±0.05q q

infections and the Salmacis virgulata shows significant crude extract from the shells didn’t have the ability to
activity against the Vibrio cholerae and Salmonella scavenge the free radicals; the pigments from the crude
typhi, unfortunately it doesn’t show any inhibition in the extract had significant activity to scavenge the free
least concentrations. In the antifungal activity (Table 2) radicals.
Salmacis virgulata showed no inhibition against the
Aspergillus flavus, but it shown some significant activity REFERENCES
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