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Abstract: Antibacterial activities of the solvent extracts of sea grass Cymodocea rotundata against 10 human
pathogens were investigated. The ethanol extract showed best activity. In the case of phytochemical analysis
the ethanol and methanol extracts showed positive activity with phytoconstituents such as tannins, saponins,
resins, proteins, acidic compounds, reducing sugars, terpenoids, cardiac glycosides and alkaloids but phenols,
steroids, catachols and flavanoids showed negative activity.
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INTRODUCTION

Sea grass is an angiosperm that lives in marine or
brackish environment. It represents a unique flora adapted
to rigorous salinity, immersion, occasional desiccation,
anchorage on the seabed and hydrophilic pollination.
Habitats of sea grasses are known to be highly productive
and play an important ecological role as nursery grounds
for fish and crustaceans such as shrimps, as food source
and shelter for many organisms and in recycling of
nutrients [1]. Sea grass leaves support sessile
invertebrates such as bryzoans, chidarian, sponges and
tunicates that compete with algae for space. Marine plants
have long been recognized as producers of biological
active substances. It has been suggested that sea grasses
produce secondary metabolites that have a defensive role
against marine pathogens [2]. Sea grasses are one of the
prominent and specialized groups of marine flora which
are poorly known in India compared to mangroves.
Marine derived chemicals often possess quite novel
structure and this in turn leads to pronounced biological
activity. Cymodocea sp. is used as a tranquillizer for
babies as soothing help during pregnancy and against
cough and malaria [3]. Coastal people use the rhizomes of
Cymodocea sp. commonly known as sea sugarcane as
food for the preparation of salad [4]. Calorific value of sea
grasses E. acoroides and Cymodocea rotundata are
comparable to that of potato and sweet potato [5].

Marine plants and animals are well known to have
developed symbiotic relationship with numerous
microbes. The importance of bacterial symbiosis is

growing in recognition that may be true producers of
many compounds isolated from sea grasses, seaweeds,
coral, sponges and other marine invertebrates [6]. Studies
on leaf extracts suggest that phenolic constituents of
eelgrass may inhibit amphipod grazing and microbial
growth [7]. The tannin cells are specialized for the
production of phenolic compounds, which play defensive
roles against microorganisms and herbivorous [8-10].
Chemical constituents of several sea grasses have been
described including the antibiotic flavone glycoside from
T. testudium [2], one sugar derivative from Ruppia
maritime [11], phenolic compounds from P. oceanica
[12, 13], diterpens from R. maritima [14] and steroids and
fatty acids from Zostera japonica [15-17]. Only a few
studies have been carried out on sea grass activity such
as antibacterial, antiviral, antifungal and antialgal and also
the phytochemical studies. To date little information exists
describing the antibacterial and phytochemical analysis of
sea grass. Hence the goals of this study were to determine
the antibacterial activity of the sea grass C. rotundata
against 10 human pathogens and to analyze the
phytoconstituents present in it.

MATERIALS AND METHODS

Fresh C. rotundata was collected during the low tide
period from Gulf of Mannar Coast of Tuticorin, India. The
samples were brought to the laboratory in plastic bags
and washed with seawater twice and then with distilled
water to remove potential contaminants and epiphytes.
The leaves were separated and were dried in the shade.
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The dried leaves were milled to a fine powder which was
stored in a refrigerator for further use. About 20 gm of the
powdered sea grass was soaked in 1: 4 w/v ratio in
solvents such as methanol, ethanol, butanol, water and
acetone and kept in a mechanical shaker for 1 week. The
extract was filtered through Whatmann filter paper [18].
The filtrate was evaporated and dried at 55 - 60°C [19] and
the dried material was kept in the refrigerator till use [20].
The concentrates were reconstituted with their respective
extracts. The extracts for the analysis of
phytoconstituents were prepared in the same way using
same extraction procedure as given above.

Ten human pathogens; V. cholerae, B. cereus,
P. vulgaris, E. coli, S. dysenteriae, S. paratyphi,
Shigella sp., S. mutants, S. aureus and P. fluorescens
were obtained from the Christian Medical College
Hospital, Vellore. All the bacterial pathogens were grown
on nutrient agar and maintained at 4°C.

Antibacterial Activity: Antibacterial activity of the
prepared C. rotundata extracts was analyzed using well
diffusion technique. The wells with Smm diameter were
punched with a sterile cork borer [18] on to the Muller
Hinton agar plates that was previously inoculated with
the bacterial cultures. The wells were filled with 50 pl of
different solvent extracts. Plates were held in the
refrigerator for 2 hours and then incubated at 37°C for
24 hours. Streptomycin sulphate was used as a positive
control and wells containing the solvent alone were used
as negative control. Antibacterial activities were
evaluated by measuring the zone of inhibition in
millimeters.

Phytochemical Analysis: The phytochemicals such as
tannins, saponins, phenols, resins, proteins, acidic
compounds, reducing sugar, steroids, terpenoids, cardiac
glycosides, catachols, alkaloids and flavanoids analysis
were carried out by the standard method [21] using
concentrated crude extracts from 3 different solvents such
as methanol, ethanol and acetone.

RESULTS

The antibacterial activity of C. rotundata extracts
against 10 human pathogens is presented in the Table 1.
The extracts obtained using ethanol showed maximum
activity against Shigella (7mm) and P. fluorescens (7Tmm)
when it was compared to the positive control
streptomycin sulphate (9mm)for these two pathogens.
This was followed by E. coli (Smm) and S. aureus (4mm)
which showed moderate activity B. cereus, P. vulgaris
S. paratyphi (3mm) showed low activity. No activity
was seen against V. chlorae in any of the solvents.
The butanolic extract showed maximum activity against
S. aureus (6mm) followed by P. vulgaris (Smm) showed
good activity. The zone of inhibition found for the
positive control for all the pathogens in the butanol
extracts was 8mm. Shigella, S. mutants, P. fluorescens
(4mm) showed moderate activity. S. dysenteriae (3mm),
B. cereus (2mm) showed poor activity. In the methanolic
extract moderate activity was seen against S. dysenteriae,
S. paratyphi, S. aureus. (4mm). P. fluorescens, B. cereus
(3mm), P. vulgaris, Shigella, S. mutants (2mm) E. coli
(1mm) showed poor activity. The acetone extract showed
moderate activity against £. coli (Smm), S. aureus (4mm),

Table 1: Antimicrobial Activity of sea grass C.rotundata against human pathogens (50ul per well)

Solvents Used
S. No Pathogens Methanol Ethanol Butanol Acetone Water
1. V. chlorae - - . - - -
2. B. cerus ++ ++ + 4+ _ _
3. P. vulgaris ++ 4+ ++ - _
4. E. coli +++ + 4+ + _
5. S. dysentriae ++ ++ ++ 4t _ _
6. S. paratyphi ++ + - ++ - _
7. Shigella sp. +++ ++ + +++ -
8. S. mutants + ++ ++ ++ ++ -
9. S. aureus ++ ++ +++ ++ ++ -
10. P. fluorescence ++ - ++ ++ + -

- No zone of inhibition
+ 1-2 mm zone of inhibition
++ 3-4 mm zone of inhibition

+++ 5-7 mm zone of inhibition
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Table 2: Phytochemical analysis of sea grass C. rotundata

Phytoconstituents Methanol Ethanol Acetone

Tannins

Saponin

Phenols

Resins

Proteins

Acidic Compounds
Reducing Sugar
Steroids
Terpenoids
Cardiac Glycoside
Catachols
Alkaloids

Flavanoids

= - Present, x - Absent

S. dysenteriae (4mm). B. cereus, P. vulgaris, S. paratyphi,
S. mutants, P. fluorescens (3mm), Shigella (1mm) exhibited
poor activities when it was compared with the positive
control which had zone of inhibition (10mm). The water
extracts did not show any activity with all the test
organisms which shows very poor activity. In the present
investigation three different solvents were used as the
qualitative tests for C. rotundata (Table 2).

DISCUSSION

Research on bioactive compounds from marine
organisms has provided a broad and better support of
marine natural products research throughout the past
quarter century. The emergence of resistant bacteria has
created a serious concern and an urgent need for the
discovery of new antibacterial agents [22, 23]. Marine
organisms collected from the southeast coast of India
have been shown to posses a number of biological
activities [24]. Our present findings is consistent with
some earlier reports [25] and it showed that ethanol and
methanol extractions of the sea grasses Halophila ovalis
and Halodule pinafolia showed better zone of inhibition
against bacterial pathogens that other tested extracts.
Butanolic extraction also showed good activity which is
in agreement with fractionation using butanol of the
mangrove Sonneratia casealaris [26]. The antifouling
potential of some marine organisms against Bacillus and
Pseudomonas sp. was reported [27] Regarding the
acetone extract our results coincide with the report of
acetone extract of Halophila ovalis and Zostera capensis
which showed less activity compared to the other
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solvents [3]. The variation of antibacterial activity of the
extracts might be due to distribution of antimicrobial
substances, which varied from species to species [28].
The water extract showed no activity against any of the
tested organisms. Aqueous and ethanol extract of
Heracleum Sphondylium showed antimicrobial activities
against Gram-positive and Gram-negative bacteria, [20].
The susceptibility of the microorganisms towards the
antibiotic depends upon the mechanism of action of the
compound and the differences in the cell wall structure of
both types of bacteria.

The phytochemical analysis of C. rotundata revealed
the presence of tannins, saponins, proteins, resins,
reducing sugar, acidic compounds, alkaloids, cardiac
glycosides and terpenoids [20]. Phytoconstituents like
phenolics (tannin and phenol) have been implicated as
antioxidants in the scavenging of radicals like NO and
H,O, in algae and terrestrial plants [29, 30]. The
phytochemical compounds viz., glycoside, saponins,
tannins, flavonoids, terpenoides and alkaloids have
antimicrobial activity [31]. The antibacterial activity
exhibited by the marine plant parts could be due to the
presence of phytochemicals like alkaloids, tannins,
flavonoids and sugars present in the plant extracts [32].
Tannins form irreversible complexes with proline rich
proteins, resulting in the inhibition of cell protein
synthesis of bacteria [20, 33]. The preliminary
phytochemical studies of the active fraction of root
extracts of C. serrulata had variety of phytochemical
constituents, namely alkaloids, carboxylicacid, coumarins,
flavonoids, phenols, saponins, xanthoprotein, protein,
steroids, tannins and sugar [34].

The sea grass Cymodocea rotundata has variety of
biologically active molecules which can be used as a
source of antibiotics. Further purification of active
compounds and structural elucidation can be used for
drug discovery.
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