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ABSTRACT

Marine organisms are a rich source of structurally novel and biologically active metabolites. As a result of evolv-
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ing resistance of microorganisms to existing antibiotics, there is an increasing need for newer antibiotics, the present

study was carried out to investigate the antimicrobial potentiality of the marine algae Enteromorpha intestinalis ,Catenella impudica,
Ulva sp.against strains of Gram positive, Gram negative bacteria such as Vibrio chlolerae ,Enterococcus faecalis ,Shigella boydii, Bacillus

cereus, Pseudomonas aeruginosa, Staphylococcus aureus organisms that cause diseases and disorders in man, animals and plants. As for the

mangroves of Indian Sunderbans such as Acanthus illicifolius, Heritiera fomes, Aegiceras corniculatum, Xylocarpus granatum, Sonneretia

apetala, Ceriops decandra, test organisms include, Bacillus subtilis, Staphylococcus aureus,Streptococcus pneumoniae, Enterococcus faeca-

lis and Micrococcus luteus among the gram positive bacteria and from gram negative bacteria Proteus mirabilis ,Salmonella typhi, Shigella

flexineri, Vibrio cholerae, Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa ,Aeromonas hydrophilia. Crude extracts
revealed a wide range of antimicrobial activity against tested pathogens .The overall antimicrobial activity assessed from the above results

indicates the presence of active constituents in the extractions of seaweeds which can be exploited for the production of lead molecules which

are of use in pharmaceutical industry

Introduction

Marine environment is an exceptional reservoir of biologically
active natural product, many of which exhibit structural features
not been found in terrestrial natural products. Marine algae or
Seaweed, the most accessible marine resources of the coastal
zone occupy potentially important place as a source of biomedi-
cal compoundsl. They are the only source for the production of
Phytochemical such us agar, carrageenan and algin also contain
many trace elements, minerals, protein, iodine, bromine, vita-
mins and many bioactive substances. A marine alga was first
investigated for the antibiotic activity in 1951 and since then;
many works have been carried out on the antibacterial activity
of marine plants. Secondary or primary metabolites produced
by these organisms may be potential bioactive compounds of
interest in the pharmaceutical industry. To date, many chemi-
cally unique compounds of marine origin with various biologi-
cal activities have been isolated, and some of them are under
investigation and are being used to develop new pharmaceu-
ticals. The cell extracts and active constituents of various algae
have been shown to have antibacterial activity in vitro against
Gram-positive and Gram-negative bacteria. In the present study,
we describe the anti-microbial characteristics of methanol, and
ethanol extracts of some marine algae obtained from the Indian
Sunderbans. Mangrove plants have been used in folklore medi-
cines and extracts from mangrove species have proven inhibi-
tory activity against human, animal and plant pathogens. Several
species of mangrove produce bioactive compounds that may
control microbial growth. Antimicrobial activities of plant con-
stituents such as phenol, quinines, flavones, flavor-noids, tan-
nins, terpenoids, essential oils and alkaloids have been reported
by several authors (Weimann andHeinrich, 1997; Atindehou
et al., 2002; Edeoga et al., 2005). There is a continuous and ur-
gent need to discover new antimicrobials with diverse chemical
structures and novel mechanism of action for new and reemerg-
ing infectious diseases (Rojas et al., 2003). The present study
made an attempt to find out the antibacterial activity of 7 man-
grove plants.

Materials and Methods:

Study site: The Indian Sundarbans (within the latitude 21°13_N
to 22°40_N and longitude 88°03_E to 89°07_E) at the apex of the
Gangetic delta is one of the most biologically productive and
taxonomically diversified, low line, mangrove detritus

based, open, dynamic, heterogeneous coastal ecotone. This

mangrove forest has been declared as the World Heritage Site
by IUCN in 1987, Biosphere Reserve under Man and Biosphere
Programme by UNESCO in 1989 and is a proposed RAMSAR site.
The climate of the area is humid (upto 96%), tropical with tem-
perature ranging from 11.8°C to 34.5°C. The climate is monsoonal
with an average rainfall of 1900mm during monsoon months
(July-October). The samples both algae and flora were collected
during the months of February-june 2011.

Plant materials:
Algal samples used were Enteromorpha intestinalis ,Catenella im-
pudica, Ulva sp.
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Mangroves used were namely Acanthus illicifolius, Heritiera fo-
mes, Aegiceras corniculatum, Xylocarpus granatum, Sonneretia
apetala, Ceriops decandra Bruguiera gymnorrhiza .

Microorganism used for the activity test:

Both gram positive and gram negative bacterial strains were
taken for the test. The bacterial strains used for the investigation
are Bacillus subtilis, Staphylococcus aureus,Streptococcus pneu-
moniae, Enterococcus faecalis and Micrococcus luteus among the
gram positive bacteria and from gram negative bacteria Proteus
mirabilis ,Salmonella typhi, Shigella flexineri, Vibrio cholerae, Es-
cherichia coli, Klebsiella pneumoniae and Pseudomonas aerugi-
nosa ,Aeromonas hydrophilia Vibrio parahaemolyticus,. These or-
ganisms were isolated from diseased aquatic animals and water
which are maintained at ARHMC, Pailan. The bacterial stock
cultures were maintained at 4° C.

Preparation of Plant Extracts:

The plant material were dried under shade with occasional shift-
ing and then powdered with a mechanical grinder and stored
in an airtight plastic container. About 200 gm of plant powder
are taken for extraction with either ethanol or methanol(listed
in table I) for 3-4 times at room temperature. The extracts were
combined and evaporated to dryness under reduced pressure
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(temperature kept below 50° C) The crude extracts thus obtained
were used in the primary antibacterial assay test as this method
of drying was confirmed to be most suitable for testing against
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Result:

Table I Showing Inhibition Zones Due To Antibacterial Ef-
fect Of The Algal And Floral Samples

bacteria. The above method was advantageous as minimum deg- K Dose |Sensitive
radation occurred during shade drying (padmini Sreenivasa rao SL. | Date of Extract used Bacterial (u g /|zone
n No. |Inoculation Strain used
et al.). ml) |(mm)
1L 200 175
K 7611 Bruguiera Aeromonous 400 17
Plant /part used Solvent used for extraction 0. gymnorrhiza | hydrophilia 600 175
800 13
Enteromorpha intestinalis thallus |Methanol 2. 200 15
Xylocarpus
8611 anatim Aeromonous 400 18
2. Catenella impudica (thallus) |Methanol - ‘%sr ced) hydrophilia 600 (20
800 24
3. Ulva (thallus Methanol 200 (137
( ) Xylocarpus Aeromonous 400 18
3. (8611 granatum hvdrophili 600 135
4. Acanthus illicifolius (leaves) Methanol (outer layer) | "Yerophta 0 15
. 200 14
5. Heritiera fomes (leaves) Methanol 4 Xylocarpus Aeromonous 400 125
86.11 granatum h o
. . : ydrophilia 600 22
6. Aegiceras corniculatum (leaves) |Ethanol (inner layer) 800 14
20 |9
7. Xylocarpus granatum (fruit Ethanol 5 lasenn Catenella Aeromonous 400 |9
inner layer) ) o impudica hydrophilia 600 7
800 |7
8. Xylocarpus granatum (fruit Ethanol 200 |8
outer layer) 6. l2sen Enteromorpha | Aeromonous 400 (9
) o intestinalis hydrophilia 600 14
9. Xylocarpus granatum (seed) Ethanol 800 |10
] . Xylocarpus bri 200 25
10. Sonneretia apetala (fruit) Ethanol 7 laen granatum Vibrio i 400 |35
' e (seed) parahaemolyticus {600 |25
11. Sonneretia apetala (leaves) Ethanol g% 4'
Xylocarpus .
. Vibrio 400 35
12. Ceriops decandra (leaves) Ethanol 8. |246.11 %gz?;tig;ler) parshaemolyticus g% 3.5
13. Bruguiera gymnorrhiza(leaves) |Ethanol il 200 |—
YIOCAIPUS | 400 |-
Antibacterial Assay: 9. |46ll (ﬁ?ﬁ;ﬂ | parahaemolyticus 600 2
The antibacterial assays were done by disc-assay method (Casida 800 —
200 11
10. 16811 Enteromorpha |Enterococcus 400 8
- intestinalis  |faecalis 600 11
800 18
200 11
Enteromorpha AR 400 11
11. |16811 intestinalis Escherichia.coli 600 115
800 13
200 |7
12. |168.11 Ulva clathrata Escherichia.coli 400 166
600 8
800 (105
200 |6
Heritiera Aeromonous 400 8
13. 116811 fomes hydrophilia 600 17
800  [13

1986). In short, 100 mg of each extract dissolved in appropriate
solvent 10ml ie,stock solution of 1000pg/ml was prepared from
which serial dilutions of 800pg/ml,600pg/ml,400pg/ml,200 pg/ml
were prepared applied to sterile filter paper discs (6 mm). The
antibacterial assay using gram +ve and gram &ve bacteria, were
carried out using the agar plate method. After allowing the sol-
vent to evaporate, the discs were placed on nutrient agar test
plates (Himedia, India). A disc loaded with only solvent was sim-
ilarly prepared as a control. The plates were incubated overnight
at 37°C. The zone of inhibition of bacteria around the disc was
measured in millimetres, a clear zone around a disc was evi-
dence of antimicrobial activity. Each test was prepared in dupli-
cate. Discs loaded with the extracting agents were tested as con-
trols.

The picture shows an agar plate indicating the Inhibition zones
due to the antibacterial effect of Heritiera fomes (local name
-Sundari) against Aeromonas hydrophilia

Plates showing invitro activity :

Effect of Enteromorpha intes-
tinalis against Enterococcus
faecalis

Effect of Catenella impudica
against Aeromonous hydrophilia
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Effect of Xylocarpus
granatum(outer layer)
against Aeromonous hydro-
philia

Table II : Showing in-vitro antibacterial activity of certain
mangrove flora .

N.B: all processes have been done at the laboratory of ARHMC
JPailan,. The in-vitro activity have been confirmed from the Na-
tional Institute of Ocean Technology, Chennai.

Floral sample Activity against

Acanthus illicifolius (leaves) |Staphylococcus aureus
Salmonella typhi

Proteus mirabilis

Ceriops decandra (leaves)

Sonneretia apetala (leaves)

Enterococcus faecalis
Klebsiella pneumoniae
Micrococcus luteus
Proteus mirabilis
Salmonella typhi
Staphylococcus aureus
Vibrio cholerae

Sonneretia apetala (fruit)

Aeromonous hydrophilia
Escherichia coli
Staphylococcus aureus
Salmonella typhi
Klebsiella pneumoniae

Aegiceras corniculatum(leaves)

In vitro sensitivity (M) of test pathogens

o4 Ryparepd s

BV parshasmoliors
DL oGk

0% aureus

B S fyphi

OE fascals

7 mimbvie

OK preumaning

BV horae

Discussion:

The antimicrobial activity of seaweeds may be influenced by some
factors such as the habitat and the season of algal collection, dif-
ferent growth stages of plants, experimental methods, etc. The de-
tailed results of the inhibition zones formed due to antibacterial
activity of the selected samples are shown in Table I and II. Among
the seaweeds Ulva clathrata was effective against Escherichia.coli
and was most effective at 600 (ug/ml) concentration. Enteromor-
pha intestinalis showed antibacterial activity against Enterococcus
Jaecalis(most effective at 800 ug/ml), Escherichia.coli (most effec-
tive at 600 ug/ml), as well as Aeromonous hydrophilia(most effective
at 600 ug/ml). Catenella impudica was active against Aeromonous
hydrophilia at a concentration of 200 ug/ml.

The mangroves Aegiceras corniculatum and Sonneretia apetala
showed broad-spectrum antibacterial activity against both gram
positive and gram-negative bacteria. Though the leaf extracts of
Sonneretia apetala were less effective than the fruit extract. The
results are shown in table II. All of the three floral parts of Xy-
locarpus granatum, i.e, fruit inner layer, fruit outer layer as well
as seed were effective against Aeromonous hydrophilia and Vi-
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brio parahaemolyticus though the activity was stronger against
Aeromonous hydrophilia for all the three parts. Bruguiera gymn-
orrhiza showed activity against Aeromonous hydrophilia most ef-
fective at 200 200 ug/ml concentration. Heritiera fomes showed
activity against Aeromonous hydrophilia most effective at 600 ug/
ml concentration .So from the above data it can be concluded
that most of the mangroves are effective against the gram nega-
tive bacterium Aeromonous hydrophilia i.e it is the most sus-
ceptible organism among the selected pathogens . In our study,
some of the bacterial strains did not respond to crude extracts.
This might be due to masking of antibacterial activity by the
presence of some inhibitory compounds or factors in the extract
or synergism by the presence of some compounds or factors in
the extract. The variation of antibacterial activity of our extracts
might be due to distribution of antimicrobial substances, which
varied from fraction to fraction of the crude extract. Similar ob-
servations were made by Vlachos et al. (1997) . Our results also
showed that the sensitivity of pathogens is more to mangrove
extracts compared to algal extracts.

From the above preliminary studies on the antibacterial activities,
all the crude extractions of seaweeds showed promising activity
against a number of the test pathogens, promising a future scope
for the use of marine seaweeds against a wide range of microbial
populations. The work can further be extended to reveal its vast
sources of secondary metabolites that attributes to the antimi-
crobial activity. The result of the antimicrobial activity expressed
in term of diameter of zone of inhibition in millimeter. The eco-
nomical uses of products from mangrove ecosystems are many
and varied. Traditionally, the mangroves have been exploited for
firewood and charcoal. Use has also been found for mangroves
in the construction of dwellings, furniture, boats and fishing gear,
tannins for dyeing and leather production. The mangroves pro-
vide food and wide variety of traditional products and artifacts
for the mangrove dwellers. Extracts and chemicals from man-
groves are used mainly in folkloric medicine (e.g. bush medicine),
as insecticides and pesticides and these practices continue to
this day. Overall, the present study provides enough data to show
the potential of mangrove and algae extracts for development of
anti-pathogenic agents for a variety of uses. Ecologically, there is
likelihood that the secondary metabolites / PUFAs produced by
the different marine flora may have a role in fish growth and pro-
tection from diseases. The renewable / cultivable nature of marine
flora is another advantage for development of potential antibacte-
rial products for use in feed or by other means administration in
aquaculture. Economically feasible standard operating procedures
can be developed in preparing the extracts/fractions in large scale
with reproducible antibacterial efficiency. However the extraction
of novel natural chemical compounds from mangroves, in addi-
tion to those already known to the pharmacopoeia of the people
is in its infancy. A knowledge of the biological activities and/or
chemical constituents of plants is desirable, not only for the dis-
covery of new therapeutic agents, but because such information
may be of value in disclosing new sources of already known bio-
logically active compounds. Further studies are needed to identify
the pure component and establish the exact mechanism of action
for antibacterial action of the plant extract.
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