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Objective: To screen inhibitory activity of pigments extracted from two sea-anemones, Heteractis
magnifica (H. magnifica) and Stichodactyla haddoni (S. haddoni) against 10 aquatic and 10
human bacterial pathogens. Methods: Crude pigment were extracted by using acetone solvent
and the pigment extracts were fractionated into 7 for H. magnifica and 5 for S. haddoni by using
silica gel column chromatography and also tested for the antibacterial activity using Agar welldiffusion method. Results: The 3rd fraction of H. magnifica and 2nd fraction of S. haddoni
displayed higher activity against eight aquatic bacterial pathogens and seven human bacterial
pathogens. Conclusions: The 3rd fraction of H. magnifica showed higher antibacterial activity
than the crude pigment extracts and other fractions of H. magnifica and S. haddoni. Thus the
sea-anemone Heteractis magnifica is promising for further exploration of antibacterial drugs.
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1. Introduction
Marine natural products have interesting biomedical
potential, pharmaceutical relevance and diverse
applications. M ore than 12 , 000 compounds have been
isolated from marine sources with hundreds of new
compounds still being discovered every year. M arine
invertebrates that are sessile organisms like seaanemones, sponges and soft corals provided the largest
number of secondary metabolites for bio-activity including
antimicrobial, anti-tumour, anti-inflammatory, antioxidant,
enzyme inhibitors, cell division-inhibitors, ctotoxic or
cardiovascular properties etc[1]. Bacterial pathogens may
cause a serious snag for aquaculture and may also create
health hazards to humans[2]. Great numbers of compounds
with diverse structural features and strong biological
activities have been found in sea-anemones, which
contain a primitive immune system and produce toxic
chemicals as a form of defense[3]. Sea-anemones belong
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to the phylum Cnidaria and class Anthozoa are generally
bottom-dwelling, solitary, non-motile and attach to hard
substratum using sucker-like organs. They also have a
tentacle that surrounds a central mouth opening and these
are used to catch and transfer food items to their mouth.
The nematocysts present on the edges of the tentacles expel
toxins[4]. Sea-anemones, especially those from tropical
waters, are often brilliantly coloured due to photosynthetic
pigments of symbiotic zooxanthellae present in different
tissues of the organism[5]. Pigments are compounds that
absorb particular wavelengths of light and can contribute
to the colour of biological patches. Among these classes
of pigments, carotenoids are most widespread. Pigments
have several biological functions including antioxidants,
anticancer, antidiabetic, protection against UV -light,
immune response, communication, improved reproduction
and disease resistance in higher animals and human[6].
In the present study, crude pigments were extracted from
two sea-anemones, Heteractis magnifica (H. magnifica)
and Stichodactyla haddoni (S. haddoni), purified through
column chromatography and tested for antibacterial activity
against aquatic and human bacterial pathogens.
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2. Materials and methods
2.1. Collection and acclimatization of sea-anemones
The two sea-anemones, H. magnifica and S. haddoni
& class-Anthozoa) were obtained in
healthy condition from the traders at Mandapam, Tamil
Nadu and packed by sterile polythene bags. The samples
( phylum- C nidaria

were transported immediately to laboratory for extraction.
2.2. Extraction of pigments

Pigments were extracted using acetone solvent by adopting
the method proposed by Rodriguez[7]. These animal samples
were washed in sterile phosphate buffer saline (pH 8) to
remove the dust particles. The tissues of the each seaanemone were cut into small bits and ground separately by
using a mortar and pestle. The crude extracts were filtered
through filter paper and two extraction processes were
repeated until the samples became colourless.

2.3. Purification of crude pigment extracts by column
chromatography

The two crude extracts were purified by silica gel column

chromatography using acetone as solvent, as proposed by
Selvameenal[8]. Silica gel G (230-400 mesh size) was from
MERCK (Germany) used as a stationary phase in a glass
column. The column was packed with silica gel by wet
packing method wherein a padding of cotton was placed at
the bottom of the column and then it was filled with eluting
solvent. Silica gel was packed in to the column to form a bed
of silica with a maximum height of 30 cm. The crude extracts
of sea-anemones were then poured onto the bed of silica
separately and eluted successively with 50 mL of acetone.
Seven fractions were collected from H. magnifica and five
were collected from S. haddoni. The obtained fractions were
evaporated and stored at -80曟 for further use.
2.4. Bacterial cultures

A quatic bacterial pathogens such as Aeromonas
hydrophila, Enterobacter aerogens, Flavobacterium sp.,
Micrococcus sp., Pseudomonas fluorescens, Streptococcus sp.,
Vibrio parahaemolyticus, Vibro alginolyticus, Edwardsiella
tarda, Proteus sp., were obtained from the Microbiology
laboratory of the Marine ornamental fish hatchery of this
Centre[9].
C linical pathogens such as Staphylococcus aureus,
Escherichia coli, Klebsiella pneumoniae, Vibrio cholerae,
Proteus Proteus, Salmonella paratyphi, Shigella sonnie,
Pseudomonas aeruginosa, Salmonella typhi and Klebsiella
sp., were obtained from the Department of Microbiology,
Rajah Muthiah Medical College, Annamalai University,
Tamil Nadu.

2.5. Agar well-diffusion method

In vitro antibacterial activity was determined by agar
well-diffusion method[10]. Muller Hinton Agar (HIMEDIA,
MUMBAI) medium was prepared and poured in to sterile

petridishes. After solidification, 24 hours old bacterial broth
cultures were inoculated by using a sterile cotton swab and
then created wells in the media. About 75毺L containing
150毺L of the crude pigment extracts and purified pigments
of two sea-anemones were placed in different wells and
allowed to diffuse for 2 hours. Tetracycline and commercial
Astaxanthin used as positive controls. Plates were incubated
at 37 曟 for 24 hours and activity was determined by
measuring the diameter of the inhibition zones. Triplicate
samples were maintained for each bacterial strain.
3. Results
The extraction of pigments from H. magnifica was 12%:
total of 75 g of crude extract was obtained from 600 g; and
that from S. haddoni was 11%: total of 55 g of crude extract
was obtained from 500 g. The percentage of extraction was
calculated using the following formula:
Extraction (%) = Weight of the extract (g)/ Weight of the total
material (g)暳100.

The crude pigment extracts were further subjected for
purification by column chromatography. T otally seven
fractions were collected from H. magnifica and five fractions
from S. haddoni. Antibacterial activity of crude and purified
pigments of two sea-anemones were tested against aquatic
and human bacterial pathogens and is shown in Tables 1- 6.
In the present study, the results of two crude pigment
extracts and positive controls tested against aquatic bacterial
pathogens are mentioned in Table 1. H. magnifica showed
the maximum activity against Aeromonas hydrophila [(18.50
依0.71) mm] followed by Flavobacterium sp., Edwardsiella
tarda, Vibrio parahaemolyticus, Proteus sp., Pseudomonas
fluorescens, Enterobacter aerogens, Vibrio alginolyticus and
the minimum activity was against Streptococcus sp. [(11.00依
0.00) mm]. S. haddoni showed the maximum activity against
Micrococcus sp. [(16.00依0.00) mm] followed by Aeromonas
hydrophila, Vibrio alginolyticus, Flavobacterium sp.,
Enterobacter aerogens, Pseudomonas fluorescens and the
minimum activity was against Streptococcus sp. [(9.50依0.71)
mm].
Among two positive controls, commercial astaxanthin
showed the maximum activity against Aeromonas hydrophila
[(16.50依0.71) mm] followed by Streptococcus sp., Pseudomonas
fluorescens, Vibrio parahaemolyticus, Enterobacter aerogens,
Micrococcus sp. and the minimum activity was against
Proteus sp. [ ( 8 . 50 依 0 . 71 ) mm]. T etracycline showed the
maximum activity against Aeromonas hydrophila [(19.80依
0.28) mm] followed by Edwardsiella tarda, Streptococcus sp.,
Proteus sp., Flavobacterium sp., Micrococcus sp. and the
minimum activity was against Vibrio alginolyticus [(10.40依
0.56) mm].
The results of two crude pigment extracts and positive
controls tested against human bacterial pathogens are
shown in T able 2 . H. magnifica showed the maximum
activity against Escherichia coli [(18.30依0.42) mm] followed
by Pseudomonas aeruginosa, Klebsiella sp., Staphylococcus
aureus, Salmonella paratyphi, Vibrio cholerae, Klebsiella
pneumonia and the minimum activity was against Proteus
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Table 1.
Antibacterial activity of crude pigment extracts of H. magnifica and S. haddoni against aquatic bacterial pathogens (mm).
Aquatic pathogens

Crude pigment extracts
H. magnifica
S. haddoni
18.50依0.71
15.50依0.71
14.50依0.71
14.00依0.00
17.25依0.35
14.90依 0.14
13.40依0.56
16.00依0.00
15.00依0.00
14.00依0.00
11.00依0.00
9.50依0.71
16.00依0.00
12.90依0.14
14.40依0.56
15.50依0.71
16.50依0.71
9.70依0.42
15.65依0.49
13.30依0.42

Aeromonas hydrophila
Enterobacter aerogens
Flavobacterium sp.
Micrococcus sp.
Pseudomonas fluorescens
Streptococcus sp.
Vibrio parahaemolyticus
Vibrio alginolyticus
Edwardsiella tarda
Proteus sp.

Positive controls
Astaxanthin
Tetracycline
16.50依0.71

19.80依0.28

13.30依0.42

14.50依0.71

14.15依0.21
14.50依0.71
15.15依0.21
15.25依0.35
14.65依0.91
12.80依0.28
10.75依1.06

8.50依0.71

Each value is the mean依SD of 3 replicates.

12.70依0.42
14.10依0.14
13.50依0.71
15.00依0.00
12.00依0.00
10.40依0.56
16.60依0.84
14.60依0.56

Table 2.
Antibacterial activity of crude pigment extracts of H. magnifica and S. haddoni against human bacterial pathogens( mm).
Human pathogens

Crude pigment extracts
H. magnifica
S. haddoni
16.00依0.00
14.90依0.14
18.30依0.42
17.00依0.00
14.00依0.00
9.80依0.28
14.90依0.14
9.00依0.00
10.00依0.00
13.90依0.14
12.25依0.35
16.00依0.00
11.40依0.56
10.00依0.00
17.80依0.28
15.00依0.00
12.20依0.28
14.15依0.21
16.15依0.21
12.25依0.35

Staphylococcus aureus
Escherichia coli
Klebsiella pneumoniae
Vibrio cholerae
Proteus Proteus
Salmonella paratyphi
Shigella sonnie
Pseudomonas aeruginosa
Salmonella typhi
Klebsiella sp.

Astaxanthin
14.25依0.35

Positive controls
Tetracycline
15.50依0.71

17.70依0.42

19.75依0.35

14.85依0.21

15.65依0.49

15.10依0.14

11.20依0.28

10.65依0.49

13.85依0.21

0.00依0.00

13.00依0.00

14.50依0.71

12.10依0.14

13.85依0.21

15.75依0.35

0.00依0.00

11.25依0.35

15.90依0.14

Each value is the mean依SD of 3 replicates.

13.65依0.49

Table 3.
Antibacterial activity of column chromatographic fractions of H. magnifica eluted in acetone against aquatic bacterial pathogens (mm).
Aquatic pathogens

Aeromonas hydrophila
Enterobacter aerogens
Flavobacterium sp.
Micrococcus sp.
Pseudomonas
fluorescens
Streptococcus sp.
Vibrio
parahaemolyticus
Vibrio alginolyticus
Edwardsiella tarda
Proteus sp.

1st

2nd

3rd

4th

5th

6th

13.40依0.56

11.00依0.00

20.15依0.21

11.20依0.28

11.75依0.35

10.00依0.00

11.30依0.42

0.00依0.00

8.35依0.49

14.25依0.35

12.50依0.71

0.00依0.00

14.75依0.35

7.00依0.00

18.50依0.71

12.15依0.21

9.20依0.28

10.00依0.00

10.00依0.00

11.25依0.35

12.10依0.14

0.00依0.00

11.50依0.71

9.15依0.21

8.15依0.21

7.10依0.14

11.20依0.28

0.00依0.00

0.00依0.00

13.85依0.21

17.10依0.14

14.85依0.21

12.00依0.00

13.25依0.35
18.28依0.28

14.85依0.21

13.25依0.35

11.75依0.35

13.10依0.14

18.10依0.14

11.50依0.71

10.00依0.00

11.50依0.71

14.15依0.21

17.30依0.42

13.00依0.00

8.50依0.71

13.50依 0.71
14.00依0.00
13.00依0.00

Each value is the mean 依 SD of 3 replicates.

10.35依0.49
10.00依0.00
10.50依0.71

18.50依0.71

20.20依0.28

Proteus [(10.00依0.00) mm]. S. haddoni showed the maximum
activity against Escherichia coli [(17.00依0.00) mm] followed
by Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhi and the minimum activity was against
Vibrio cholerae [(9.00依0.00) mm].
Among two positive controls, astaxanthin showed the
maximum activity against Escherichia coli [(17.70依0.42)
mm] followed by Klebsiella sp., Vibrio cholerae, Klebsiella
pneumoniae, Shigella sonnie, Staphylococcus aureus and the
minimum activity was against Proteus proteus [(10.65依0.49)

12.80依0.28

14.30依0.42

16.00依0.00
9.00依0.00

14.85依0.21

7th

8.00依0.00

11.20依0.28

9.30依0.42

9.55依0.35

10.40依0.56
9.30依0.42

8.50依0.71
0.00依0.00
0.00依0.00
8.20依0.28

mm]. No activity was observed against Salmonella paratyphi
and Salmonella tyhpi. Tetracycline showed the maximum
activity against Escherichia coli [(19.75依0.35) mm] followed
by Pseudomonas aeruginosa, Klebsiella pneumoniae,
Staphylococcus aureus and the minimum activity was against
Vibrio cholerae [(11.20依0.28) mm].
T he results obtained for seven fractions of purified
pigments from H. magnifica tested against aquatic and
human pathogens are shown in Tables 3 and 4 respectively.
Among seven fractions, the 3rd fraction of H. magnifica
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Table 4.
Antibacterial activity of column chromatographic fractions of H. magnifica eluted in acetone against human bacterial pathogens.
Human pathogens

Staphylococcus aureus
Escherichia coli
Klebsiella pneumoniae
Vibrio cholerae
Proteus Proteus
Salmonella paratyphi
Shigella sonnie
Pseudomonas aeruginosa
Salmonella typhi
Klebsiella sp.

1st

2nd

3rd

Zone of inhibition (mm)
4th

5th

6th

7th

14.15依0.21

11.50依0.71

19.50依0.71

14.85依0.21

12.40依0.56

11.25依0.35

10.35依0.49

12.5依0.71

10.20依0.28

15.25依0.35

11.15依0.21

8.90依0.14

0.00依0.00

7.20依0.28

15.00依0.00
10.00依0.00
14.80依0.28

14.10依0.14

22.50依0.71

12.20依0.28

17.90依0.14

7.25依0.35

13.85依0.21
9.00依0.00

12.50依0.71

17.50依0.71

12.00依0.00

9.30依0.42

13.00依0.00

0.00依0.00

11.30依0.42

0.00依0.00

13.25依0.35

7.90依0.14

0.00依0.00

11.20依0.28

13.30依0.42

8.30依0.42

20.15依0.21

12.50依0.71

0.00依0

17.20依0.28

12.00依0.00

0.00依0.00

10.20依0.28

Each value is the mean 依 SD of 3 replicates.

9.30依0.42

12.15依0.21

0.00依0.00

8.50依0.71

10.75依0.35

0.00依0.00

8.25依0.35

8.00依0.00

11.15依0.21

11.75依0.35

9.90依0.14

9.80依0.28

14.10依0.14

14.00依0.00
10.00依0.00

11.00依0.00

10.00依0.00

8.25依0.35

10.30依0.42

9.10依0.14
0.00依0.00

9.00依0.00
0.00依0.00
0.00依0.00

14.15依0.21

Table 5.
Antibacterial activity of column chromatographic fractions of S. haddoni eluted in acetone against aquatic bacterial pathogens.
Aquatic pathogens

Aeromonas hydrophila
Enterobacter aerogens
Flavobacterium sp.
Micrococcus sp.
Pseudomonas fluorescens
Streptococcus sp.
Vibrio parahaemolyticus
Vibrio alginolyticus
Edwardsiella tarda
Proteus sp.

1st

2nd

13.00依0.00

18.10依0.14

9.90依0.14

16.00依0.00

11.20依0.28
12.20依0.28
13.90依0.14

9.20依0.28

14.15依0.21

9.00依0.00

11.15依0.21
13.20依0.28

Each value is the mean 依 SD of 3 replicates

16.85依0.21
16.50依0.71
15.30依0.42
12.25依0.35
15.30依0.42
14.20依0.28
15.00依0.00
12.00依0.00

Zone of inhibition (mm)
3rd
14.80依0.28
12.00依0.00
13.30依0.42
11.00依0.00
0.00依0.00
8.50依0.71
11.00依0.00
12.00依0.00
9.20依0.28
10.15依0.21

4th

8.50依0.71
8.20依0.28
0.00依0.00

5th

10.15依0.21

0.00依0.00
9.00依0.00

8.85依0.21

10.20依0.28

13.20依0.28

0.00依0.00

7.20依0.28
9.90依0.14
0.00依0.00
7.15依0.21
0.00依0.00

11.25依0.35

7.00依0.00
8.25依0.35
0.00依0.00
8.00依0.00

Table 6.
Antibacterial activity of column chromatographic fractions of S. haddoni eluted in acetone against human bacterial pathogens.
Human pathogens

Staphylococcus aureus
Escherichia coli
Klebsiella pneumoniae
Vibrio cholerae
Proteus proteus
Salmonella paratyphi
Shigella sonnie
Pseudomonas aeruginosa
Salmonella typhi
Klebsiella sp.

1st

2nd

11.20依0.28

17.15依0.21

14.30依0.42

13.40依0.56

9.30依0.42

12.10依0.14

9.90依0.14

11.25依0.35

9.00依0.00

10.25依0.35
12.85依0.21
12.00依0.00

Each value is the mean 依 SD of 3 replicates.

19.10依0.14
15.00依0.00
16.15依0.21
13.20依0.28
12.50依0.71
17.30依0.42
11.00依0.00
17.85依0.21

exhibited highest activity against aquatic pathogens,
Edwardsiella tarda [(20.20依0.28) mm] followed by Aeromonas
hydrophila, Enterobacter aerogens, Pseudomonas fluorescens,
Vibrio parahaemolyticus, Vibrio alginolyticus, Proteus sp.,
Micrococcus sp. and the minimum activity was against
Flavobacterium sp. [(8.35依0.49) mm]. The third fraction
exhibited highest activity against human pathogens,
Escherichia coli [(22.50依0.71) mm] followed by Pseudomonas
aeruginosa, Staphylococcus aureus, Vibrio cholerae,
Salmonella paratyphi, Klebsiella sp., Klebsiella pneumoniae
and the minimum activity was against Salmonella tyhpi
[(12.15依0.21) mm] and no activity was observed against

Zone of inhibition (mm)
3rd
10.00依0.00
8.00依0.00
9.00依0.00
9.50依0.71
9.50依0.71
8.00依0.00
14.20依0.28
12.25依0.35
10.15依0.21
9.20依0.28

4th

5th

8.25依0.35

12.00依0.00

10.85依0.21

7.25依0.35

0.00依0.00
0.00依0.00

12.30依0.42

13.25依0.35

9.30依0.42
8.40依0.56

0.00依0.00

10.00依0.00

10.00依0.00

9.10依0.14

11.15依0.21
14.25依0.35

0.00依0.00

0.00依0.00
0.00依0.00

11.00依0.00

Shigella sonnie.
The results obtained for five fractions of purified pigments
from S. haddoni tested against aquatic and human
pathogens are shown in Tables 5 and 6 respectively. Among
five fractions, the 2nd fraction of S. haddoni exhibited
highest activity against aquatic pathogens, Aeromonas
hydrophila [ ( 18 . 10 依 0 . 14 ) mm] followed by Enterobacter
aerogens, Micrococcus sp., Flavobacterium sp., Pseudomonas
fluorescens, Vibrio parahaemolyticus, Edwardsiella tarda,
Vibrio alginolyticus and the minimum activity was against
Proteus sp. [(12.00依0.00) mm]. The 2nd fraction exhibited
highest activity against human pathogens, Escherichia coli
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[(19.10依0.14) mm] followed by Klebsiella sp., Pseudomonas
aeruginosa, Staphylococcus aureus, Proteus Proteus, Vibrio
cholerae and the minimum activity was against Salmonella
tyhpi [(11.00依0.00) mm].
4. Discussion
Aquatic pathogenic bacteria are responsible for heavy
mortality in wild and cultured fishes. Majority of bacterial
infections are caused gram negative organisms: Vibrio
( V ibriosis ) , Aeromonas ( M otile aeromonad disease,
F urunculosis ) , Flavobacterium ( C olumnaris disease ) ,
Edwardsiella (Edwardsiellosis), Citrobacter, Pseudomonas
and Mycobacterium. Gram positive organism, Streptococcus
(Streptococcosis) has also been shown to cause diseases in
aquaculture systems[11].
Human pathogenic bacteria have potential to cause human
diseases such as skin infections, pneumonia, tetanus,
typhoid fever, diphtheria, syphilis, meningitis and leprosy.
M ost human diseases are caused pathogenic genera:
Mycobacterium, Streptococcus, Pseudomonas, Shigella,
Campylobacter, Salmonella, Staphylococcus, Vibrio and
Klebsiella[12].
O ver the past 20 years, various chemotherapeutics,
vaccines, immunostimulants and probiotics have been used
to treat bacterial infections in cultured systems and humans
but the emergence of drug-resistant bacteria has become
a major problem[13]. Therefore, scientists all over the world
have found alternatives of natural origin to the available
commercial antibiotics for controlling the human and
aquatic bacterial diseases[14].
Marine invertebrates especially sedentary sea-anemones
are rich sources of bioactive metabolites, which could be
used for novel antimicrobial drugs[3]. Sea-anemones have
brilliant colours such as green, brown, pink and yellow and
it is based on the presence of algal pigments. The presence
of the pigments is linked to the chemical defences of
marine invertebrates and to the biosynthetic activity of the
symbiotic bacteria[4]. Most researches focus on symbiotic
algae of sea-anemones, rather than bacteria associated with
them[15].
Many cnidarians exist in an obligatory mutualism with
dinoflagellates commonly called zooxanthellae. W hen
these symbioses are stressed, zooxanthella densities often
decrease (i.e., bleaching), resulting in reduced host fitness
or mortality. Because zooxanthellae play a prominent role
in the colouration of hosts[16]. Johnson[16] discussed that
the comparison of photographic analyses used to quantify
zooxanthella density and pigment concentrations in
cnidarians. The photosynthetic and respiratory physiology of
the sea-anemone, Anthopleura elegantissima (Brandt, 1835)
living in association with the endosymbiotic dinoflagellate,
Symbiodinium was investigated[17]. Alan verde[18] have
analysed the photobiology of zooxanthellae and zoochlorellae
symbiotic with the temperature clonal anemone, Anthopleura
elegantissima.
C arotenoids pigments are responsible for color
polymorphism of the sea anemone, Bunodosoma granulifera
has also been reported[19]. Several colour-variants of the
pacific coast anemone, Metridium senile fimbriatum and
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the red form of the British species, Metridium senile senile
yielded astaxanthin esters as the preponderant carotenoid
fraction stored in somatic or in gonadal tissues were
reported. These pigments are responsible for colour and
protect the sea anemones against UV-radiation and also
provide a filter for the protection of the symbiotic algal
cells within the tissues of the animal[20]. Stoletzki[21] have
tested the genetic and colour morph differentiation in the
Caribbean anemone, Condylactis gigantea. Needham[22]
reported that the properties of the connective tissue pigment
of sea-anemone, Lithobius forficatus. The pigment shows
the properties of a biuret compound and similarities to
the copper proteins. It may function in respiration under
hypoxia, or in the oxidative darkening of the exoskeleton. A
C37 carotenoid pigment, peridininol, isolated from a marine
Zoanthus sp. exhibits promising anti-spasmodic activity
against nicotine and serotonin in vitro studies using guinea
pig ileum[23].
B acteria associated with anemones possess the
antibacterial activity. Antimicrobial, antiprotozoal and toxic
activities of crude extracts obtained from six cnidarian
species from the mexican caribbean sea were studied[24].
Lee seong wei[25] have found the antimicrobial property of 12
species and methanol extract of ornamental sea-anemone,
Radianthus ritteri against Edwardsiellosis agent and other
bacteria. This is perhaps the first report on antimicrobial
property of Radianthus rittei against pathogenic bacteria
isolated from aquaculture. Jia yi har[26] have tested the
anemone, Nematostella vectensis as a model for investigating
microbial mediation of health and disease in hexacorals.
Prakash Williams[11] have tested the antimicrobial activity
of tissue and associated bacteria from benthic-anemone,
S. haddoni against microbial pathogens. Ghosh[4] has been
described that the toxic proteins obtained from the sea
anemones, H. magnifica and Stichodactyla mertensii and
also sea anemones extracts are tested for the antibacterial
activity against human pathogens, Staphylococcus aureus
and Salmonella typhi. B ragadeeswaran [3] studied that
the antifouling activity against marine biofilm bacteria
using crude extracts of sea-anemones, H. magnifica and
Heteractis aurora.
Thangaraj[27] has been investigated that the antimicrobial
activities of the methanol and aqueous extracts of seaanemones, Stichodactyla mertensii and Stichodactyla
gigantea against bacterial and fungal pathogens. The results
are revealed that the antibacterial activity of Stichodactyla
gigantea exhibited significantly inhibitory activity against
Pseudomonas aeruginosa than the Stichodactyla mertensii.
I n antifungal activity, Stichodactyla mertensii showed
good activity against Aspergillus niger compared with
other strains. This study results are supported that the
sea-anemones, Stichodactyla mertensii and Stichodactyla
gigantea extracts for treatment of some bacterial and fungal
diseases.
However, detailed analyses of the sea-anemone pigments
have not been undertaken and also antibacterial activity
remains largely unknown. Compared with previous studies,
the present study revealed that the purified pigments
extract of H. magnifica showed potential activity against
both aquatic and human bacterial pathogens. To the best
of our knowledge, this is the first report demonstrating the
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antibacterial activity of sea-anemone pigments against
aquatic and human bacterial pathogens. The sea-anemone
pigments must play a role in colour of the sea anemones,
host defence and also a good source of antibacterial
compounds. Further studies are also need to encouraging
the isolating biologically more potential pigment from the
mixture of purified pigments of sea-anemone for drug
discovery. The present study will support the antibacterial
compounds are present in pigments of other marine
resources also.
Conflict of interest statement
We declare that we have no conflict of interest.

Acknowledgements
T he authors are thankful to the authorities of the
Annamalai University for providing facilities and also thanks
to the funding agency, University Grants Commission, New
Delhi and Grant number (UGC- F.14-2 (SC) / 2009 (SA- III) for
financial support through Rajiv Gandhi Fellowship scheme.

References
[ 1 ] J oseph B , S ujatha S . P harmacologically important natural
products from marine sponges. J Nat Prod 2011; 4: 5-12.
[2] A ustin B , A ustin DA . D isease of farmed and wild fish. I n:
Bacterial fish pathogens. 3rd edition. Chichester, UK: SpringerPraxis; 2007, p. 212-214.
[3] B ragadeeswaran S , T hangaraj S , P rabhu K , S ophia R ani S .
Antifouling activity by sea anemone (Heteractis magnifica and H.
aurora) extracts against marine biofilm bacteria. Lat Am J Aquat
Res 2011; 39(2): 385-389.
[4] Ghosh S, Ajith Kumar TT, Balasubramanian T. Characterization
and anti microbial properties from the sea-anemones (Heteractics
magnifica and Stichodactyla mertensii) toxins. Arch Appl Sci Res
2011; 3(4): 109-117.
[5] Bandaranayake WM. The nature and role of pigments of marine
invertebrates. Nat Prod Rep 2006; 23: 223-255.
[6] L o r e n z R T , C y s e w s k i G R . C o m m e r c i a l p o t e n t i a l f o r
Haematococcus micro algae as a natural source of astaxanthin.
Trends Biotechnol 2000; 18: 160-167.
[7] Rodriguez-Amaya DB, Kimura M. Harvestplus hand book for
carotenoid analysis. H arvest P lus T echnical M onograph 2 :
International Center for Tropical Agriculture; 2004. p. 1-57.
[8] Selvameenal L, Radhakrishnan M, Balagurunathan R. Antibiotic
pigment from desert soil actinomycetes: Biological activity,
purification and chemical screening. Indian J Pharm Sci 2009;
71: 499-504.
[9] Dhayanithi NB, Ajith Kumar TT, Kathiresan K. Effect of neem
extract against the bacteria isolated from marine fish. J Environ
Biol 2010; 31: 409-412.
[10] Policegoudra RS, Rehna K, Rao LJ, Aradhya SM. Antimicrobial,
antioxidant, cytotoxicity and platelet aggregation inhibitory
activity of a novel molecule isolated and characterized from
mango ginger (Curcuma amada Roxb.) rhizome. J Biosci 2010; 35:
231-240.

[11] Ravikumar S, Muthuraja M, Sivaperumal P, Gnanadesigan M.
Antibacterial activity of the mangrove leaves Exoecaria agallocha
against selected fish pathogens. Asian J Med Sci 2010; 2: 211-213.
[12] Prakash Williams G, Babu S, Ravikumar S, Kathiresan K, Arul
prathap S, Chinapparaj S, et al. Antimicrobial activity of tissue
and associated bacteria from benthic sea-anemone, Stichodactyla
haddoni against microbial pathogens. J Environ Biol 2007; 28:
789-793.
[13] C itarasu T . H erbal biomedicines: A new opportunity for
aquaculture industry. Aquacult Int 2010; 18: 403-414.
[14] Sivaperumal P, Ramasamy P, Jacob Inbaneson S, Ravikumar S.
Screening of antibacterial activity of mangrove leaf bioactive
compounds against antibiotic resistant clinical isolates. W J Fish
& Marine Sci 2010; 2: 348-353.
[15] Z ongjun DU , W anyi Z , H ongjie, G uoqiang LU , G uanjun C .
I solation and diversity analysis of heterotrophic bacteria
associated with sea anemones. Acta Oceanol Sin 2010; 29: 62-69.
[16] Johnson E, Goulet L. A comparison of photographic analyses used
to quantify zooxanthella density and pigment concentrations in
Cnidarians. J Exp Marine Biol & Ecol 2007; 353(2): 287-295.
[17] Fitt K. Photosynthesis, respiration and contribution to community
productivity of the symbiotic sea-anemone, Anthopleura
elegantissim (Brandt, 1835). J Exp Marine Biol Ecol 2010; 61(3):
213-232.
[18] Alan Verde E, McCloskey LR. A comparative analysis of the
photobiology of zooxanthellae and zoocholorellae symbiotic
with the temperate clonal anemone, Anthopleura elegantissima
(Brandt). III: Seasonal effects of natural light and temperature on
photosynthesis and respiration. Mar Biol 2007; 152: 775-792.
[19] McCommas A, LeBoeuf D. Reduced color polymorphism in a
population of sea-anemone, Bunodosoma granulifera. Biochem
Systematics Ecol 2009; 9(4): 329-332.
[20] Fox L, Crozier F, Elliot Smith V. Carotenoid fractionation in the
plumose anemone, Metridium sp. Comparative Biochem Physiol
2008; 22(1): 177-188.
[21] Stoletzki N, Schierwater B. Genetic and color morph differentiation
in the caribbean sea-anemone, Condylactis gigantean. Mar Biol
2005; 147: 747-754.
[22] Needham AE. Properties of the connective tissue pigment of
Lithobius forficatus(L.). Comparative Biochem Physiol 2003; 1(1):
73-76.
[23] Parameswaran PS, Achuthankutty CT. Isolation of peridininol, an
anti-spasmodic carotenoid pigment from Zoanthus sp. Proc AP
Akad Sci 2007; 9: 135-138.
[24] L anda JLM , P érez OZ , R ivera RC , P uertas LS , A lvarez RS ,
Rodríguez JS. Antimicrobial, antiprotozoal and toxic activities of
cnidarian extracts from the mexican caribbean sea. Pharm Biol
2007; 45(1): 37-43.
[25] Lee SW, Musa N, Wee W, Musa N, Chuah TS. Antimicrobial
property of 12 species and methanol extract of ornamental seaanemone, Radianthus ritteri against Edwardsiellosis agent and
other bacteria. Advan Biol Res 2007; 1(5-6): 164-166.
[26] Jia YH. Introducing the starlet sea-anemone, Nematostella
victensis as a model for investigating microbial mediation of
health and disease in hexacorals. Massachusetts Institute of
Technology; 2009.
[27] Thangaraj S, Bragadeeswaran S, Suganthi K, Sri Kumaran N.
A ntimicrobial properties of sea-anemones, Stichodactyla
mertensii and Stichodactyla gigantea from Mandapam coast of
India. Asian Pac J Trop Biomed 2011; S43-S46.

