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Phytochemicals, seagrass, Sea grasses have become a recognized potential natural
product in pharmaceutical industries. The Cymodocea
rotundata and Syringodium isoetifolium contains large
For Correspondence: amount of valuable phytochemicals like saponins, flavonoids
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uses. The extracts of sea grasses are prepared with methanol
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action on the pathogens studied. Among the two extracts
studied, the extract of Cymodocea rotundata showed a more
promising action on the organism studied than Syringodium
isoetifolium.
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INTRODUCTION

Sea grasses are the submerged marine angiosperms growing well in tidal and sub-tidal areas
of all seas except the polar regions. They are not true grasses of the family, Poaceae which
has only terrestrial grown grasses but belong to two related families of monocotsvis.
Hydrocharitaceae and Potamogetonaceae successfully adapted to saline environment!!. Sea
grasses are an essential part of the marine environment and are central to a web of life. Sea
grasses grow fast, producing a great amount of organic material. They supply as the basic
energy source for more or less complicated food web. Natural products have been an
important resource for the maintenance of life for ages. Marine species are known to produce
a large number of structurally diverse secondary metabolites!?. Microbiologist
andPharmocologists are having increased attention during the recent years towards sea
grasses and marine algae which constitute the potential bioactive substance!®l. It has been
realised that many of these metabolites being biologically active are of biomedical
importance and could be used as a potential drugs. Bioactive marine natural products play an
important role in chemotherapy. A variety of medicines and chemicals are also prepared from
sea grasses and their associates. As antibiotic resistance has developed, medical researchers
have fought back with alternative antibiotics and combination therapy but constant over
antibiotics in human and live-stocks means that the strains of bacteria resistant to nearly all
antibiotics are now known. The resistance problem demand that renewed effort be made to
seek antibacterial agents against pathogenic bacteria. The present study is planned to
investigate the phyto-constitutents of the sea grasses Cymodocea rotundata and Syringodium
isoetifolium with its antimicrobial activity against some selective pathogens.

MATERIALS AND METHODS

Sea grasses collection:

Fresh Cymodocea rotundata and Syringodium isoetifolium were collected during the low tide
period from Tuticorin, Gulf of Mannar southeast coast of India. Then the samples were
washed in sea water to remove epiphytes and extraneous matter and brought to the laboratory
in plastic bags containing water to prevent evaporation. Samples were then shade dried. The
dried leaves were chopped with sterilized knife and powdered using mixer and were stored in
the refrigerator for further use.

Extract preparation:

The extract preparation was done by using the method proposed by Padmini Sreenivasa Rao

[l About 10 grams of the powdered sea grassesCymodocea rotundata and Syringodium
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isoetifolium were subjected to extraction with 100 ml of methanol. The extract was filtered
through Whatman No. 1 filter paper. The filterate (stock) was evaporated and dried and kept
in the refrigerator till use.

Phytochemical analysis:

Preliminary phytochemical analysis for the presence of various compounds by standard
methods like Steroids !, Phytosterols !, Benedict’s test for reducing sugar [”,Hagers test for
alkaloid ¥, tannins®™, saponinsi*®, Terpenoids by Salkowski test Y and compounds like
Phenols, Flavonids, Glycosides by Khandelwal!*? were conducted.

Microorganisms used for screening :

The microorganism used for the study were four Gram positive, Gram negative, fungi
pathogens Staphylococcus aureus,(MTCC 96), Streptococcus faecalis (MTCC5383), Bacillus
subtilis (MTCC 441), Salmonella enteric (MTCC 3858), Escherichia coli (MTCC1687),
Shigella  boydii (MTCC11947),Pseudomonas  aeruginosa  (MTCC1688),Vibrio
cholera,Aspergillus niger(MTCC1344), Aspergillus fumigates(MTCC 3341), Candida
albicans(MTCC854) and Fusarium oxysporum (MTCC 3379)respectively. All the strains
were obtained from the Microbial Type Culture Collection, Institute of Microbial
Technology, Chandigarh, India.

Antimicrobial activity:

The antimicrobial activity was determined by well diffusion method ™ Muller Hinton
Agar (MHA) and Potato Dextrose Agar (PDA) with lawn culture using desire test organism.
The inoculated plates were kept aside for few minutes, using well cutter,four wells were
made in those plates at required distance. In each step of well cutting, the well cutter was
thoroughly wiped with alcohol. The extract for this study was prepared by dissolving 1gm of
stock powder in 1ml of DMSO. Using sterilized micropipettes 20ul extract of Cymodocea
rotundata, Syringodium isoetifolium, dimethylsulfoxide (DMSO), Streptomycin (10 mcg)
were added separately in each well of the bacterial culture plates (MHA). Like-wise, 20ul
extract of Cymodocea rotundata, Syringodium isoetifolium, dimethylsulfoxide (DMSQO) and
Ketoconazole (10mcg) were added separately in each well of the fungal culture plates (PDA).
The Streptomycin and Ketoconazole were considered as positive control and DMSO as
negative control in the study. Each test was executed in triplicates. The plates were incubated
at 37° C and 30° C for 24 and 48 hours respectively. After incubation the inhibition of growth
was analyzed and results were recorded.Antimicrobial activities were evaluated by measuring

the zone of inhibition in millimeters by using graduated scale. The following formula was
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used for comparison of the antimicrobial activity of the sample with that of the standard

(antimicrobial index) 6%,

Antimicrobial index = Inhibition zone of sample X 100

Inhibition zone of the standard

RESULTS AND DISCUSSION

The Phytochemical screening of the sea grasses (Table.1) studied showed positive sign for
Tannin compounds and negative for Phytosterols. Tannins are secondary metabolites
responsible for antimicrobial properties in various plants ?%. In both, Cymodocea rotundata
and Syringodium isoetifoliumthe compounds Tanins and Terpenoids are present which are
attributed for analgesic and anti-inflammatory activities. Apart from this, Tannins also
contribute the property of astringency that is faster healing of wounds and inflamed mucous
membrane ). The component Saponins was present in both the sea grasses in a good level
which is commonly used in several industries. In addition to industrial application as foaming
and surface active agents Saponins have been extensively used as a detergent, pesticides,
mollusicides and beneficial health effects 2. In Cymodocea rotundata the phenolic
component observed in a positive level and inSyringodium isoetifolium it was observed in a
moderately positive level. The phenolic compounds are one of the largest and most
ubiquitous group of plant metabolites 2 and they possess biological properties such as anti-
apoptosis, anti-aging, anti-carcinogen, anti-inflammatory, anti-atherosclerosis and some
cardiovascular properties. The phytocomponent steroids and flavonoids are well represented
inCymodocea rotundata while it was absent in Syringodium isoetifolium. Flavonoids are
hydoxylated phenolic substance known in response to microbial infection and they have been
found to be antimicrobial substance act against a wide array of microorganisms?®). Both sea
grasses showed positive sign for the presence of Alkaloids and Glycosides which are used as
antispasmodic and antibacterial components in medical field. Glycosides are known to lower

the blood pressure to some extent!?*

Table 1: Phytochemicals of the methanol extract of seagrasses Cymodocea rotundata and Syringodium isoetifolium

Phyto -constitutents Cymodocea rotundata Syringodium isoetifolium
Steroids Present Negative
Terpenoids Present Moderately Present
Tannins Present Present
Saponins Present Present
Phenols Present Moderately Present
Flavonoids Present Absent
Glycosides Present Present
Phytosterols Negative Negative
Benedict’s test (Reducing sugar) Positive Moderately Present
Hager’s test (Alkaloids) Present Present
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The antimicrobial activity of the methanolic extract of Cymodocea rotundata and
Syringodium isoetifolium against human pathogens was determined by measuring the
diameter of zone of inhibition expressed in millimeter (mm) 5] and is represented in Table
2. Sea grasses showed varied in the exploitation of antimicrobial activity of zone of inhibition
from 6- 17 mm against all the tested microorganisms. The degree of antibiotic property
depends upon the several factors such as age of the plant, duration of storage, temperature,
preparation of the media and pH ®®). Cymodocea rotundata showed maximum activity
against the gram positive Staphylococcus aureus (17 mm), gram negative Escherichia coli
(15 mm) and in Fungi Aspergillus niger (15 mm), minimum activity against gram positive
Bacillus subtilis (14mm), Streptococcus faecalis(13mm), Salmonella enteric(8mm),gram
negative Shigella boydii(8mm), Vibrio cholera (8mm) and in Fungi Fusarium(10mm),
Aspergillus fumigates(8mm) and no activity against gram negative Pseudomonas aeruginosa
and Yeast Candida albicans. The antimicrobial activity performed by the extract of
C.rotundata on various microorganisms in the present study might be due to the presence of

promising quantity of the phytoconstituents such as saponinsl?’23:2%3031 [32.33]

, tannins
phenolicB****! components and flavonoids®’*3% which are having the antimicrobial
potentials as said by several authors whereas Syringodium isoetifolium showed maximum
activity against gram positive Staphylococcus aureus (15mm), gram negative Escherichia
coli (8mm)and Fungi Aspergillus niger (12mm), minimum activity against gram positive
Streptococcus faecalis (10 mm), Bacillus subtilis (6mm), gram negative Vibrio cholera
(6mm) and in Fungi Fusarium (8mm), Aspergillus fumigates (6mm) and no activity against
gram negative Shigella boydii, Pseudomonas aeruginosa and Yeast Candida albicans. When
compared to the antimicrobial activity of C.rotundata the antimicrobial property of
S.isoetifolium is limited and restricted to certain organisms in the present study and this may
be because of lacking of or presence of traces of saponins,tannins, phenolic compounds and
flavanoids which are responsible for antimicrobial action. The difference further observed in
the antimicrobial effect of the sea grass extracts studied against both gram positive and gram
negative bacteria in the present studymay be due to differences in permeability barriers. In
gram negative species outer membrane is fairly effect barrier for the extract and also active
compounds persist in the sea grass ™. The more susceptibility of gram positive bacteria to
the sea grass extract was due to the differences in their cell wall structure and their
composition [40]. In gram negative bacteria the outer membrane act as barrier to many

environmental substances including antibiotics B The presence of thick murine layer in the
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cell wall of gram negative bacteria which act as a barrier and prevent the entry of foreign

particles may be the reason for the poor performance of the studied extracts in the present
[42]

study**. The difference in antifungal activity is due to the potential differences in the

susceptibility of condia, germinated conidia and hyphae to antifungal compound!*!,

Table 2 : Invitro antimicrobial activity of the methanol extract of seagrasses Cymodocea rotundata and

Syringodium isoetifolium against the selected pathogens.

Zone of Inhibition (mm)
Positive control Negative Cymodocea Syringodium
Human pathogens (Streptomycin) control rotundata isoetifolium
(DMSO)
Gram positive bacteria
Staphylococcus aureus 20£0.5 NS 17+£0.5 15+0.3
Streptococcus faecalis 18+0.3 NS 13+0.3 10+0.4
Salmonella enteric 22+0.8 NS 8+0.4 6+0.6
Bacillus subtilis 20+0.6 NS 14+0.5 10+0.5
Gram negative bacteria
Escherichia coli 22+0.5 NS 15+0.4 8+0.2
Shigella boydii 20+0.3 NS 8+0.4 NS
Pseudomonas aeruginosa 22+0.3 NS NS NS
Vibrio cholera 21+0.7 NS 8+0.5 6+0.3
Fungi (Ketoconazole) (DMSO)
Aspergillus niger 18+0.6 NS 15+0.6 12+0.6
Aspergillus fumigates 12+0.4 NS 8+0.7 6+0.8
Candida albicans 12+0.7 NS NS NS
Fusarium oxysporum 12+0.6 NS 10+£0.5 8+0.5

Values are the mean of the triplicates with + SD. Zone of inhibition is given in diameter (mm)

The inhibition zone obtained by methanolic extracts were compared with standard antibiotics,
Streptomycin and Ketoconazole and it is well marked in the table 2 and it showed that the
performance of the standard antibiotics against the studied microbes are very effective.
When compared to standard antibiotics the performance of the C.rotundata was good against
almost all organisms studied whereas the extract of S.isoetifolium showed a poor
performance. The antimicrobial index was calculated using the values of zone of inhibition
and is represented in Table 3. Cymodocea rotundata showed a high antimicrobial index
against the gram positive organism such asStaphylococcus aureus (85%), Streptococcus
faecalis (72%) and Bacillus subtilis (70%). Gram negative organismEscherichia coli (68%)
and antifungal activity against Fungi Aspergillus niger(83%) whereas Syringodium
isoetifoliumshowed high antimicrobial index against one gram positive organism such
asStaphylococcus aureus (75%), one gram negative organism Escherichia coli (36%) and

antifungal activity against one Fungi Aspergillus niger (67%).
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Table 3: Antimicrobial activity index of the methanol extract of seagrasses Cymodocea rotundata and

Syringodium isoetifolium

Human pathogens Cymodocea Syringodium
rotundata isoetifolium
Gram positive organisms
Staphylococcus aureus 85% 75%
Streptococcus faecalis 72% 56%
Salmonella enteric 36% 27%
Bacillus subtilis 70% 50%
Gram negative organisms
Escherichia coli 68% 36%
Shigella boydii 40% -
Pseudomonas aeruginosa - -
Vibrio cholera 38% 29%
Fungi
Aspergillus niger 83% 67%
Aspergillus fumigates 67% 50%
Candida albicans - -
Fusarium 10% 8%
CONCLUSION

From the results it can be concluded that the methanol extract of sea grassCymodocea

rotundata gave better performance thanSyringodium isoetifolium.It is evident that the gram

positive organism is more sensitive than the gram negative organism. Hence the sea

grassCymodocea rotundatamay be used as a source of extraction of new antibiotic

compounds in future. The result from this study form a basis for further studies of the potent

sea grass so as to isolate the compounds responsible for the antimicrobial activity.
REFERENCES

1.

Ravikumar S., N. Thajuddin, P.Suganthi, S.Jacob Inbaneson and T. Vinodkumar . 2010.Bioactive
potential of sea grass bacteria against human bacterial pathogens.Journal of Environmental Biology.31:
387-389.

Sundaram Ravikumar, K. Nanthini devi, T.T.Ajith Kumar and M. Ajmalkhan 2011.Antibacterial
activity of seagrass species of Cymodocea serrulata against chosen bacterial fish pathogens Scholars
Research Library. 2(1):88-93.

Umamaheshwari. R, G. Thirumaran and P. Anantharaman.2009.Potential antibacterial activities of sea
grasses from Vellar Estuary; Southeast coast of India. Advances in Biological Research,3(3-4): 140-
143.

Padmini Sreenivasa Rao.P., and S.M.Karmakar. 1986. Biological investigations of the
genusSargassumantifungal activity of fractions of different species of Sargassum. Phykos.25 : 6-11.
Gibbs, R.D. 1974. Chemotaxonomy of flowering plant vol I MC. Gill University Press .Montreal and
London.

Finar, 1.L.1986. Streochemistry and the chemistry of natural products. Vol.2.Longman, Singapore.
Pp.518.

Ramakrishnan, S.K. G. Prasannan and R.Rajan.1994. Textbook of medical Biochemistry. Orient
Longman, New Delhi. India 582.

WagnerH X S, Bladt Z, Gain E M.1996. Plant drug analysis. Springer Veralag, Berlin, Germany.
Pp.360.

89 Full Text Available On www.ijipls.com




10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

217.

28.

29.

30.

International Standard Serial Number (ISSN): 2249-6807

Treare, GE. And WC.Evans,1985. Pharmacognosy 17" edn, Bahive Tinal, London pp:149.

Kumar, A., R. lllavarasn, T. Jayachandran, M. Decaraman, P. Aravindhan, N. Padmanban and
Krishnan, M.R.V. 2009.Phytochemical investigation on a tropical plant.Pak.J. Nutri.,8: 83-85.

Ayoola, GA., Coker, H.A.B, Adesegun, S.A., Adepoju-Bello, A.A., Obaw eya, K., Ezennia, E.C. and
Atangbayila, T.O. 2008. Phytochemical screening and antioxidant activities of some selected medicinal
plants used for malaria therapy in south western Nigeria.Trop. J. Pharm. Res.,7: 1019-1024.
Khandelwal, K. R. 2000. Practical Pharmocognasy techniques and experiments.2™ ed. Pune, Nirali
prakashan.pp. 149-155.

Ogueke, JN. Ogbulie, IC., Okoli,BN. 2007. Antibacterial activities and toxicological potentials of
crude ethanolic extracts of Euphorbiahirta. Journal of American science.3(3): 11-16.

Okigbo RN, Omodamiro OD.2006. Antimicrobial Effects of Leaf Extracts of Piegon Pea (Cajanus
cajan (L.) Millsp.) on Some Human Pathogens. J Herbs, Spices Medicinal Plants. ;12(1/2):117-127.
Ravi kumar.S, G.Ramanathan, M.Subhakaran and S. Jacob Inbaneson.2009.Antimicrobial compounds
from marine halophytes for silkworm disease treatment. International Journal of Medicine and
Medicinal Sciences b:Vol.1(5): 184-191.

Aswathi Elizabeth Mani, V Velammal Aiyamperumal and Jamila Patterson, 2012. Phytochemicals of
the Seagrass Syringodium isoetifolium and its Antibacterial and Insecticidal Activities. European
Journal of Biological Sciences4 (3): 63-67.

Chinnadurai Sreenath Kmar, Dronamraju, V.L.Sarada, Thomas Paul Gideon, Ramasamy Rengasamy.
2008.World J. Microbiol. Biotechnol.24: 1989-1992.

Mohamed Ayad Berfad, Tarig M.S. Alnour.2014. Phytochemical analysis and Antibacterial activity of
the 5 different extract from the seagrasses Posidonia oceanic. Journal of Medicinal Plant studies:2(4) :
15-18.

Patra, J.K., Patra, A.P., Mahapatra, N.K., Thatoi, H.N., Das, S., Sahu, R.K. and Swain, G.C. 2009.
Antimicrobial activity of organic solvent extracts of three marine macroalgae from Chilika Lake,
Orissa, India. Malaysian Journal of Microbiology, 5(2): 128-131.

Chung, K.T., T.Y. Wong, C.L. Wei, Y.W. Huang and Y. Lin, 1998. Tannins and human health: a
review, Criti Rev. Food. Sci. Nutr., 6: 421-64.

Okwu, D.E. and C. Josiah, 2006. Evaluation of the chemical composition of two Nigerian medicinal
plants. Afri. J. Biotech., 5: 357-361.

Shi, J., K. Arunasalam, D. Yeung, Y. Kakuda, G. Mittal and Y. Jiang, 2004. Saponins from edible
legumes: Chemistry, processing and health benefits, J. Med. Food, 7: 67-78.

Marjorie,C.,1999. Plant products as antimicrobial agents. Clinical Microbiology Reviews 12: 564-582.
Thite SV., Chavan YR., Aparadh VT and Kore BA. 2013. International journal of Pharmaceutical,
Chemical and Biological Sciences,3(1), 87-90.

Wilkinson., J.M., 2007. Methods for testing thje antimicrobial activity of extracts. In: Ahmad, I.; Aqil,
F. Owais M, editors. Modern phtomedicine: Turning medicinal plants into drugs. Germany :Wiley-
VCH; pp: 157-69.

Umamaheshwari .R, G. Thirumaran and P. Anantharaman. 2009.Potential antibacterial activities of sea
grasses from Vellar Estuary; southeast coast of India. Advances in Biological Research3(3-4) : 140-
143.

Aboada, 0.0., and B.M.Efuwape. 2001. Antibacterial properties of some Nigerian species. Biol.
Res.Comm. 13: 183-188.

De-Lucca, A., T. Cleveland, K. Rajasekara, S.Boue and R. Brown. 2005. Fungal properties of CAY-1,
a plant saponin, for emerging fungal pathogens 45th interscience conference in antimicrobial agents
and chemotherapy Abstract, F-490, Pp:180.

Mandal, P., S.P.Sinha Babu and N.C.Mandal. 2005. Antimicrobial activity of Saponins from
Acaciaauriculiformis. Fitoterapia., 76(5): 462-565.

Manjunatha, B.K. 2006. Antibacterial activity of Pterocarpus santalinus. Ind.J.Pharm.Sci., 68(1):115-
116.

90 Full Text Available On www.ijipls.com




3L

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

International Standard Serial Number (ISSN): 2249-6807

Mohanta, T.K., J.K.Patra, S.K.Rath, D.K.Pal, H.N.Thatoi. 2007. Evaluation of antimicrobial activity
and phytochemical screening of oils and nuts of Semicarpus anacardium L.f. Sci. Res. Essay., 2(11):
486-490.

Aguinaldo, A.M., El-Espeso, B.Q.Guovara, M.G.Nanoto. 2005. Phytochemistry. In: Guevara B.Q (ed)
A.Guide book to plant screening phytochemical and biological. University of Santo Tomas, Manila,
Philippines.

Rievere, C., J.H. Van Nguyen, L.Pieters, B.Dejaegher, Y.V.Heyden, C.V.Minh, J.Quetin-Leclercq.
2009. Polyphenols isolated from antiradical extracts of Mallotus metcalfianus. Phytochemistry., 70: 86-
94.

Arts, 1.C., and P.C.Hollman. 2005. Polyhenols are disease risk in epidemiological studies. Amer. J.Clin.
Nut., 81: 317-325.

Scalbert, A., C.Manach, C.Morand, C.Remesy and L.Jimenez. 2005. Dietary olyhenols and the
prevention of diseases. Cri. Rev. Food. Sci. Nutr., 45: 287-306.

Zapata O, Mc Millan C (1979). Phenolic acids in seagrasses . Aquatic Bot. 7: 307-317

Polterait,O., 1997. Antioxidants and free- radical scavengers of natural origin. Current org chem.,
1:415-440.

Nielsen, S.L. and H.D. Nielsen. 2006. Pigments, photosynthesis, and photoinhibition in two
amphibious plants: consequences of varying carbon availability. New Phytologist 170: 311-319. [39]
Philbrick, C.T. and D.H. Les. 1996. Evolution of aquatic angiosperm reproductive systems. BioScience
11: 813-826.

Taskin E, Ozturk M and Kurt O (2007). Antibacterial activities of some marine algae from the Aegean
Sea (Turkey). Afr. Biotechnol. 6: 27462751.

Tortora GJ, Funke BR and Case CL (2001). Microbiology: An Introduction. Benjamin Cummings. San
Francisco, 88

Kandhasamy M, Arunachalam KD (2008). Evaluation of in vitro antibacterial property of seaweeds of
southeast coast of India. Afr. J. Biotechnol.,7(12): 1958-1961.

91

Full Text Available On www.ijipls.com




