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Abstarct-Mangroves grow in saline coastal habitats in the tropical and subtropical regions.
Mangrove ecosystem is of a great ecological and socioeconomic significance. Mandovi-
Zuari estuarine complex in Goa are well known mangrove forests on the west coast of India.
Different species of mangrove plants are found and are abundant along the Mandovi estuary
of Goa. Mangrove plants are explored from ancient times as folklore medicine against different
bacterial and fungal infections. In this study, three different species of mangrove plants,
Acanthus illicifolius, Ceriops tagal and Sonneretia caseolaris were collected from three
different stations along the Mandovi estuary at Divar, Ribandar and Old Goa. The solvent
extracts of dried and powdered leaves of these mangrove plants were further investigated to
evaluate the antimicrobial activity against human pathogenic bacteria, Staphylococcus aureus,
E.coli, Kliebsiella pneumoniae and Bacillus subtilis using well diffusion method. The results
suggest an idea for further characterization of active compound from the effective mangrove
plant, which can be used to control the drug resistant pathogenic bacteria.

Keywords Antibacterial activity; Acanthus illicifolius; Ceriops tagal; Sonneretia caseolaris;
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Introduction

An estuary is a semi enclosed and coastal body of water with free communication to the
ocean, and within which ocean water is diluted by freshwater derived from land (Levinson,
2010). The estuarine system makes a favorable and a good habitat for mangrove plant spe-
cies (Pawar, 2012). Mangrove ecosystem is highly productive ecosystem, which yield com-
mercial forest products, protect coastlines, and supports growth and reproduction of coastal
fisheries and other aquatic organisms (Kumar and John, 2013). Among, more than 59 species
of mangroves represented in India, 19 of these species dwell in the estuarine waters of Goa
(Mohandas et al 2014). Moreover, mangroves of Mandovi-Zuari estuarine complex in Goa
are among the best mangrove forests on the west coast of India (Giri et al 2014). Ayurvedic
system of medicine involves study of different plants and its parts to cure infections and
diseases which arise from pathogens. The whole idea of using mangrove plant leaf extract
against bacterial pathogens came from ancient and coastal tribal people and the medicinal
properties of these plants developed from informal experimentation. This knowledge was
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passed over many generations. It is said that mangrove plants may have different properties
like anti-fungal, anti-diabetic, anti-inflammatory and anti-cancerous to its acclaim (Arivuselvan
et al 2011) but, there are very less evidences to adopt this knowledge. However, some of
them have been reported in few research papers (Kumar and Choudhury, 2013; Bakshi and
Chaudhuri., 2014; Arora et al 2014; Saranya et al 2015). One of the major properties is
antimicrobial property against different pathogens. It has been reported in many research
papers that the pathogenic load has been increasing in the Mandovi estuary with the increase
of human activities (Nagvenkar and Ramaiah, 2009; Rodrigues et al 2011). As the patho-
genic load increases, mangroves plants found in these marine waters could start developing
anti-bacterial compounds. Some common human pathogens are S. aureus, E. coli, Kliebsiella
sp. and Bacillus sp. and Vibrio sp. (Arivuselvan et al 2011). Antibiotic resistance of these
pathogenic bacteria has increased in the recent years and is posing an ever increasing thera-
peutic problem (Sen and Batra, 2012). Hence, there is a continuous and urgent need to dis-
cover new antimicrobials with diverse chemical structures and novel mechanism of action
for new and re-emerging infectious diseases (Rojas et al 2003). In marine waters, all types of
microorganisms including pathogens are found which can also reside in the fish which is
than consumed by humans. This study, made an attempt to bring forward the medicinal
properties of the three different mangrove species found at different sites along the Mandovi
estuary of Goa, India.

Methodology

The mangrove plants species were identified in the Department of Botany, Goa University,
Goa- India as Acanthus illicifolius (Divar Island), Ceriops tagal and Sonneretia caseolaris.
The Ceriops tagal (Ribandar) and Sonneretia caseolarisare (Old Goa) are characterized to
be true mangroves, whereas, Acanthus illicifoliusis as a mangrove associate (Fig. 1).The
physical parameters like pH, temperature, dissolved oxygen (DO) and biological oxygen
demands (BOD) were analyzed at the place of sample collection (Table 1).

Sample collection-Three sampling stations Divar, Ribandar and Old Goa were selected on
the basis of distribution and availability of the mangrove plant species. Plants were chosen
based on their traditional use against different infections, which were reported by the local
people of the place. The plant samples were collected in sterile zip lock bags. Samples were
preceded to the lab for further analysis. The mangrove plant identification was done in the
Department of Botany at Goa University.

Culture and maintenance of pathogenic microragnisms-The four bacterial human pathogens
were used in this study. Gram negative bacteria such as Eschrerichia coli (ATCC 113D) and
Klebsiella pneumoniae (ATCC 1003) while gram positive bacteria used were Staphylococ-
cus aureus (ATCC 6538) and Bacillus subtilis (ATCC 6633). Theses cultures were obtained
from Department of Microbiology at Goa University. The bacterial cultures were maintained
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by sub-culturing at regular intervals on nutrient agar medium (HiMedia) and stored at 4o C in
refrigerator until used.

Plant exatraction-The mature and young leaves were separated in a sterile conical flask.
Leaves were washed thoroughly in running tap water followed by distilled water. The plants
were surface sterilized by using 70 % ethanol. The mature and young leaves separated were
shade dried for 8-9 days at room temperature. As per the method described by Alo et al
(2012), the dried leaves were grinded in to fine powder. Solvents used for extraction were
ethanol 60 %, methanol 60 % and distilled water. 20 grams of the dried leaf powder was
added in 100 ml of solvents. This was kept on shaker for 72 hours (3 days) at room tempera-
ture (37 °C). The mixtures were transferred to 50 mL sterile tubes and centrifuged for 10 min
at 4,000 rpm at 25 °C (Mocan et al 2015). The supernatant was collected and filter sterilized
using filter paper of pore size 0.22 µm. The filtrate was than stored at 4 °C in aliquots until
used.

Antimicrobial assay by well diffusion method-Mangrove plant extracts was screened by
using the agar-well diffusion method using Muller-Hinton agar. 100 µl of the pathogenic
bacterial suspension was spread plated on the agar plates. A sterile cork borer of 6 mm
diameter was used to bore wells on the agar medium. 100 µl of the various extract were
added into each well using micropipette (Kumar and Shreya, 2011). The inoculated plates
with extracts were allowed to diffuse into the agar by keeping the plates in the refrigerator
for 1 hour (Pradhan et al 2012). The Mueller Hinton Agar plates were incubated at 37 °C for
24 hours. Antimicrobial activity was analyzed by measuring the diameter of zones of inhibi-
tion (cm) produced after incubation.

Results and Discussion

The results of antibacterial activity of the three mangrove plants extracted in various sol-
vents are detailed in (Table 2). The aqueous extracts of the mangrove plant species did not
show any inhibitory activity against the pathogens. The solvent and aqueous extracts of
Ceriops tagal failed to show any activity against K. pneumoniae, while, highest inhibitory
activity was shown by methanolic extracts of the Acanthus illicifolius (0.5cm) (Fig. 2A). The
highest zone of inhibition, observed against E.coli was obtained by methanolic extracts of
Sonneretia caseolaris (0.8 cm) followed by Ceriops tagal (0.5cm).  The highest activity of
ethanolic extracts of Sonneretia caseolaris against E.coli was (0.6 cm) (Fig. 2B). The high-
est inhibitory activity against B. subtilis was shown by methanolic extract of Acanthus
illicifolius (0.9 cm) whereas, the ethanolic extract of Acanthus illicifolius showed highest
inhibitory activity against B. subtilis (0.7cm) (Fig. 2C). The ethanolic and methanolic ex-
tracts of Acanthus illicifolius showed highest inhibitory activity against S.aureus (0.8 cm and
1.0 respectively) followed by Ceriops tagal (0.7cm and 0.8 respectively). However, both the
solvent extracts of Sonneretia caseolaris failed to show any inhibitory activity against S.
aureus (Fig. 2D).
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Mangroves and mangrove associated plants are remarkable source of therapeutic agents hav-
ing broad medicinal value (Bandaranayake, 2002). This rich property of mangrove plant
extracts is demonstrated to be due to the presence of phytochemicals such as alkaloids, ste-
roids, tannins, flavonoids and sugars in the extracts of this green vegetation (Poompozhil and
Kumarasamy, 2014). For instance, the antibacterial activity of flavonoids is attributed to the
phenolic structure possessing one carbonyl group that complexes with extracellular and soluble
protein and, moreover, with bacterial cell wall (Cowan, 1999). These complexes assist in
exhibiting the antibacterial activity. Interestingly, the organic extracts from mangrove plant
exhibited a varying degree of bactericidal activity as revealed by different size of zone of
growth inhibition. The maximum antibactericidal activity of methanolic extract that was
extracted from Acanthus illicifolius showed maximum inhibitory activity against all the four
pathogens. The effective solvent was methanol which gave maximum zone of inhibition as
compared to ethanol. B. subtilis and E.coli were inhibited by ethanol and methanol extracts
of all three species of mangrove plants.

Further, the highest inhibitory activity was observed for gram positive bacteria as compared
to gram negative bacteria by extracts obtained from Acanthus illicifolius, and Ceriops tagal.
This result corroborates to that of Abeysinghe (2010) which states that the presence of li-
popolysaccharide layer along with proteins and phospholipids are the significant compo-
nents of the outer membrane of gram negative bacteria as compared to gram positive bacteria
that have only one outer peptidoglycan layer making the organism more susceptible to
antimicrobicidal effect of organic extract of mangrove plant. Hence, the presence of outer
lipopolysaccharide may restrict the access of antibacterial compound to the peptidogylycan
layer of the cell wall. Consequently, this study reports for the first time the antibactericidal
effect of methanolic extract of Acanthus illicifolius inhabiting Mandovi estuary of Goa, India
against human gut pathogens and thus reveals it therapeutic potential in the treatment of
infectious diseases caused by them.

Conclusion

The present study demonstrated the potential of mangrove plants Acanthus illicifolius, Ceriops
tagal and Sonneretia caseolaris along the Mandovi estuary of Goa as a source of antibacte-
rial compound of therapeutic significance.

Acknowledgements

Authors acknowledge Department of Microbiology, Goa University for providing the labo-
ratory facilities and Dr. Arvind Unthawale (Ex- Scientist, National Institute of Oceanogra-
phy, Goa) for suggesting the sampling stations along the Mandovi estuary, Goa.  We also
thank Ph.D scholars at Department of Botany, Goa University for identification of mangrove
plants.

https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/226038516_Bioactivities_bioactive_compounds_and_chemical_constituents_of_Mangrove_Plants?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==


59

ISBN:978-93-84298-49-4Proceedings of National Seminar on Advances in Lfe Sciences in Botany

References

Abeysinghe PD. (2010). Antibacterial activity of some medicinal mangroves against antibiotic resistant
pathogenic bacteria. Indian J Pharm Sci, 72(2): 167–172.

Alo MN, Anyim C, Igwe JC, Elom M and Uchenna DS. (2012). Antibacterial activity of water,
ethanol and methanol extracts of Ocimum gratissimum, Pelagia Research Library, 3 (2): 844-848.

Arivuselvan N, Durai S, Thangavel G and Kanthasamy K. (2011). Antibacterial activity of mangrove
leaf and bark extracts against human pathogens. Adv Bio Res, 5 (5): 251-254.

Arora K, Nagpal M, Jain U, Jat RC and Jain S.  (2014). Mangroves: A novel gregarious phyto medicine
for diabetes. Int J Res Dev Pharm Lif Sci, 3(6):  1244-1257.

Bakshi M and Chaudhuri P.  (2014). Antimicrobial potential of leaf extracts of ten mangrove species
from Indian sundarban. Int J Pharm  Bio Sci. 5(1): 294-304.

Bandaranayake WM. (2002). Bioactivities, bioactive compounds and chemical constituents of
mangroveplants. Wetl Ecol Manag, 10: 421–452.

Cowan MM. (1999). Plant products as antimicrobial agents. Clin Microbiol Rev, 12: 564-582.

Giri C, Long J,  Abbas S,  Murali RM, Qamer FM, Pengra B and Thau D. (2014). Distribution and
dynamics of mangrove forests of South Asia. J Environ Manage, 1-11.

Kumar P and John SA. (2013). Invitro anti- fungal activity of Excoecaria agallocha from Pichavaram
mangrove forest. Int J Pl An and Env Sci, 3(2): 32-34.

Kumar PR and Shreya B. (2011). Antimicrobial activity of Mitragynaparvifolia barks and Buteamono
sperma leaves extracts against human pathogenic microbial strains. Int  J Drug Dev Res, 3(4): 141-
147.

Kumar S and Chowdhury A. (2013). Effects of anthropogenic pollution on mangrove biodiversity: a
review. J Environ Protect, 4: 1428-1434.

Levinson  AV. (2010). Contemporary issues in estuarine physics. Cambridge University Press, New
York.

Mocan A, Vlase L, Vodnar DC, Gheldiu AM , Oprean R and Cri’an G. (2015). Antioxidant, antimicrobial
effects and phenolic profile of Lycium barbarum L. flowers. Molecules, 20: 15060-15071.

Mohandas M, Lekshmy S and Radhakrishnan T. (2014). Kerala mangroves– Pastures of estuaries –
Their present status and challenges. Int  J Sci  Res, 3(11): 2804-2809.

Nagvenkar GS and Ramaiah N. (2009). Abundance of sewage-pollution indicator and human
pathogenic bacteria in a tropical estuarine complex. Environ Monit Assess, 155(1-4): 245-256.

Pawar T. (2012). Study of mangrove flora along the Zuari River (Case study on Curtorim Village –
Goa- India). Int Res J Env Sci, 1(5): 35-39.

Poompozhil S and Kumarasamy D. (2014). Studies on phytochemical constituents of some selected
mangroves. J Acad Indus Res, 2(10): 590-592.

Pradhan RR, Hati DK and Samal S. (2012). Pharmacognostical, phytochemical and antimicrobial
studies on the leaves of Lantana camara Linn. Scholars Research Library, 4 (6):1648-1656.

Rodrigues V, Ramaiah N, Kakti S and Samant D.  (2011). Long-term variations in abundance and
distribution of sewage pollution indicator and human pathogenic bacteria along the central west coast
of India. Ecol Indic, 11(2): 318–327.

https://www.researchgate.net/publication/261741330_Distribution_and_dynamics_of_mangrove_forests_of_South_Asia?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/261741330_Distribution_and_dynamics_of_mangrove_forests_of_South_Asia?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/276494847_Effects_of_Anthropogenic_Pollution_on_Mangrove_Biodiversity_A_Review?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/276494847_Effects_of_Anthropogenic_Pollution_on_Mangrove_Biodiversity_A_Review?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/281172943_Antioxidant_Antimicrobial_Effects_and_Phenolic_Profile_of_Lycium_barbarum_L_Flowers?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/281172943_Antioxidant_Antimicrobial_Effects_and_Phenolic_Profile_of_Lycium_barbarum_L_Flowers?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/10658373_Plant_Products_as_Antimicrobial_Agents?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/226038516_Bioactivities_bioactive_compounds_and_chemical_constituents_of_Mangrove_Plants?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/226038516_Bioactivities_bioactive_compounds_and_chemical_constituents_of_Mangrove_Plants?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/297475775_Contemporary_issues_in_estuarine_physics?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/297475775_Contemporary_issues_in_estuarine_physics?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/288818436_Antimicrobial_potential_of_leaf_extracts_of_ten_mangrove_species_from_Indian_Sundarban?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/288818436_Antimicrobial_potential_of_leaf_extracts_of_ten_mangrove_species_from_Indian_Sundarban?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/51408260_Abundance_of_sewage-pollution_indicator_and_human_pathogenic_bacteria_in_a_tropical_estuarine_complex?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/51408260_Abundance_of_sewage-pollution_indicator_and_human_pathogenic_bacteria_in_a_tropical_estuarine_complex?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/46256445_Antibacterial_Activity_of_some_Medicinal_Mangroves_against_Antibiotic_Resistant_Pathogenic_Bacteria?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/46256445_Antibacterial_Activity_of_some_Medicinal_Mangroves_against_Antibiotic_Resistant_Pathogenic_Bacteria?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/289054068_Pharmacognostical_phytochemical_and_antimicrobial_studies_on_the_leaves_of_Lantana_camara_Linn?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/289054068_Pharmacognostical_phytochemical_and_antimicrobial_studies_on_the_leaves_of_Lantana_camara_Linn?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/222818365_Long-term_variations_in_abundance_and_distribution_of_sewage_pollution_indicator_and_human_pathogenic_bacteria_along_the_central_west_coast_of_India?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/222818365_Long-term_variations_in_abundance_and_distribution_of_sewage_pollution_indicator_and_human_pathogenic_bacteria_along_the_central_west_coast_of_India?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/222818365_Long-term_variations_in_abundance_and_distribution_of_sewage_pollution_indicator_and_human_pathogenic_bacteria_along_the_central_west_coast_of_India?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/216073381_Antibacterial_Activity_of_Mangrove_Leaf_and_Bark_Extracts_Against_Human_Pathogens?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==
https://www.researchgate.net/publication/216073381_Antibacterial_Activity_of_Mangrove_Leaf_and_Bark_Extracts_Against_Human_Pathogens?el=1_x_8&enrichId=rgreq-8e4a0d76e41d78bd19d44020e4ce43df-XXX&enrichSource=Y292ZXJQYWdlOzMwOTAzMTg2NTtBUzo0MTYzNzY0NjU0NDQ4NjRAMTQ3NjI4MzI5MzY2Ng==


60

ISBN:978-93-84298-49-4Proceedings of National Seminar on Advances in Lfe Sciences in Botany

Rojas R, Bustamante B, Fernandez B, Alban J and Lock O. (2003). Antimicrobial activity of selected
Peruvian medicinal plants. J Ethnopharm, 88: 199- 204.

Saranya A, Ramanathan T, Kesavanarayanan K S and Adam A. (2015). Traditional medicinal uses,
chemical constituents and biological activities of a mangrove plant, Acanthus illicifolius linn. : a brief
review. Am Eurasian J Agric Environ Sci, 15 (2): 243-250.

Sen A and Batra A. (2012). Evaluation of antimicrobial activity of different solvent extracts of medicinal
plant: Melia AL. Int J Curr Pharm Res, 4(2): 67-73.

Figure 1 Mangrove plant species used in this study

TABLE 1 Physical parameters recorded at the sampling sites of water sample.

DO- Dissolved oxygen, DO
1
–Initial dissolved oxygen, DO

5 
– Dissolved oxygen value after 5

days of incubation, BOD- Biological oxygen demand
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Figure 2 Antibacterial activities of mangrove plants against A. K. pneumoniae (ATCC
1003); B. E. coli (ATCC113D); C. B. subtilis (ATCC 6633); D. S. aureus (ATCC 6538).

Table 2 Antimicrobial activity of mangrove plant leaf extracts against human patho-
gens

DW-Distilled Water; E- Ethanol; M-Methanol; NI- Not Inhibited
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