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Abstract: Salt Marshes are extremely important medicinal plant for a variety of reasons. Salt marshes play a large
role in the aquatic food web and the delivery of nutrients to coastal waters. These plants are terrestrial in origin
and are essential to the stability of the salt marsh in trapping and binding sediments. The present investigation
salt marsh plant (Salicornia brachiata) was selected and crude extracts were prepared using three different
solvents (Methanol, Hexane and Ethyl Acetate) and screening for their antibacterial activity against ten human
bacterial pathogens and three fish pathogens were carried out. The methanol extract of Salicornia brachiata
inhibited growth of all the human pathogens except Shigella sp and Salmonella paratyphi and maximum zone
of inhibition was observed against Streptococcus pyogenes (25 mm). Maximum zone of inhibition (20 mm) was
seen in the hexane extract against fish pathogen Aeromonas sp. The negative control DMSO did not show any
antibacterial activity against the tested pathogens. The results of the present study reported that the great
effect of Salicornia brachiata methanol extract against some of the most important human and fish pathogens.
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INTRODUCTION resistance amongst pathogenic microbes has further

Currently, the haphazard use of commercial sources. It is well known that some plants containing
antimicrobial drugs has caused multiple drug resistance in active compounds are able to inhibit the microbial growth.
human pathogenic microorganisms [1]. In addition to this Studying plant-based antimicrobial properties provides
problem, hypersensitivity, immune-suppression and additional information in developing natural antibiotics
allergic reactions are sometimes present from the adverse and discovering the alternative of antimicrobial drugs for
effects of antibiotics on the host [2]. This situation forced the treatment of infectious diseases. Bacterial diseases are
scientists to search for new and effective antimicrobial responsible for heavy mortality in wild and cultured fish.
agents to replace the current practice [3]. Plants remain The problems in the farms are usually tackled by
the most common source of antimicrobial agents. Their preventing disease outbreaks or by treating the actual
usage as traditional health remedies is the most popular disease with drugs or chemicals. The use of antimicrobial
for 80% of world population in Asia, Latin America and agent has increased significantly in aquaculture practices
Africa and is reported to have minimal side effects [4]. [10]. Antibiotics used in both human as well as veterinary
Marine plants have demonstrated antibacterial, antifungal medicines have been tried experimentally to treat bacterial
and antioxidant activity reported by several authors such infections of fish. Problems including solubility,
as [5-9]. The potential of higher plants as source for new palatability, toxicity, cost, delivery and governmental
drugs is still largely unexplored. Among the estimated restrictions have limited the available antibiotics to a
250,000 - 500,000 plant species, only a small percentage select few, especially in food fish culture. Decreased
has been investigated. In recent years, pharmaceutical efficacy and resistance of pathogens to antibiotics has
companies have spent a lot of time and money in necessitated  development  of   new   alternatives  [11].
developing natural products extracted from plants, to The discovery of antibiotics in the early twentieth century
produce more cost effective remedies that are affordable provided an increasingly important tool to combat
to the population. The rising incidence in multidrug bacterial diseases, as antibiotics are increasingly used and

necessitated the need to search for newer antibiotic
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misused, the bacterial strains become resistant to
antibiotics rapidly. The marine world offers an extremely
rich resource for important compounds of structurally
novel and biologically active metabolites. It also
represents a great challenge which requires inputs from
various scientific areas to bring the marine chemical
diversity up to it a therapeutic potential. So far, many
chemically unique compounds of marine origin, with
different biological activities, have been isolated and a
number of them are under investigation of development. Fig. 1: Sarcornia brachiata
Salt marshes are comprised of extremely important plants.
They serve as nursery grounds for many economically Test Microorganism for Antimicrobial Studies: Bacterial
important fishes and shellfish and they help in food webs culture of human pathogen such as Escherichia coli,
by recycling and exporting tremendous amounts of Shigella dysentriae, Salmonella paratyphi,
nutrients. They also support terrestrial animals and Pseudomonas fluorescens, Streptococcus pyogenes,
provide coastal protection. In Roch park of Tuticorin, the Proteus   vulgaris,   Shigella   sp,   Streptococcus
dominantly present salt marsh Salicornia brachiata is mutants,  Bacillus   subtilis,   Bacillus   cereus  obtain
mainly used as fuel. There is limited literature available on from  CMC, Vellore.  Three   fish   pathogenic   bacteria,
antimicrobial activity of this species. Therefore, screening V. parahaemolyticus, V. harveyi and Aeromonas sp
of antibacterial activity of salt marsh plants is very obtain from Fisheries College, Tuticorin. The bacterial
important since vast number of medicinal plants have cultures were maintained on nutrient agar slants at 4°C.
been used for centuries as remedies for human diseases.
In this regard, the present study was undertaken towards Antimicrobial Susceptibility Testing: Antibacterial assay
the antibacterial activity from salt marsh plant against of the prepared Salicornia brachiata extracts was
human and fish pathogens. analyzed using well diffusion method [13] using Mueller

MATERIALS AND METHODS microorganisms were activated by inoculating a loop full

Collection of Plant Material: Fresh sample of Sarcornia Erlenmeyer flask and incubated at 37°C on a rotary shaker
brachiata (Figure 1) was collected from Roche Park, for 24 h. Then 0.1 ml of the fresh inoculum was spread
Tuticorin. The collected plant materials were washed well onto  the  surface  of  sterile  Muller  Hinton  agar.  Wells
with sea water for the removal of unwanted particles and (4 mm diameter) were made on the seeded plated with the
sand particles. The plants were immediately brought to help of a sterilized cub-borer. The collected different
the laboratory in sterile plastic bags containing sea water. extracts were further dissolved in respective solvent and
It was then washed were washed thoroughly 2-3 times the diluted extracts were dispended into the well and the
with running water and once with sterile distilled water to plated were incubated aerobically at 37°C. In the same
remove the surface salty materials. The plant material was way well with only DMSO was used as a negative control.
then air dried on sterile blotter under shade for one week. The zones of inhibition (mm) of the different extracts were
It was cut and powdered with the help of electric blender. examined after 24 h. These studies were performed in

Preparation of Plant Extracts: 25 g of shade dried
powdered sample was soaked in different solvents such RESULT AND DISCUSSION
as Methanol, Ethyl Acetate, Hexane (1:4 ratio) for 24
hours kept at room temperature and then were filtered with Plants are important source of potentially useful
Whatmann no.1 filter paper. The filtrate obtained was structures for the development of new chemotherapeutic
evaporated concentrated and stored at 5°C in air tight agents. The first step towards this goal is the in vitro
bottle until further use. DMSO was used as a negative antibacterial activity assay [14]. Many reports are
control. available   on    the    antiviral,    antibacterial,     antifungal,

Hinton agar medium (Himedia, Mumbai). The

of the strain in nutrient broth (20 ml) in a 100 ml

triplicate.
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Table 1: Antibacterial activity of Salt Marsh Plants against Human pathogens

Zone of inhibition (in mm) 50 µg concentration/ well (4 mm)
----------------------------------------------------------------------------------------------------------------------------------------------------

Human pathogens Methanol Ethyl acetate Hexane Control

S. pyogenes 25±0.1 16±0.3 0.0 ±0.0 0.0 ±0.0
E. coli 24±0.3 17±0.2 20±0.1 0.0 ±0.0
P. vulgaris 24±0.1 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0
S. dysentriae 23±0.3 18±0.1 13±0.2 0.0 ±0.0
P. fluorescens 22±0.1 13±0.3 13±0.3 0.0 ±0.0
B. subtilis 22±0.3 18±0.2 23±0.1 0.0 ±0.0
B. cereus 20±0.2 18±0.1 0.0 ±0.0 0.0 ±0.0
S. mutants 18±0.3 16±0.3 13±0.2 0.0 ±0.0
S. paratyphi 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0
Shigella sp 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0

anti-helmintic,  anti-molluscal  and anti-inflammatory P. acidula showed the maximum activity, which was
properties  of  plants  [15-  21]. Some of these highest against S.aureus. Likewise E.coli and P.vulgaris
observations have helped in identifying the active showed higher antibacterial activity of 24 mm in this
principle responsible for such activities and in the study. This was followed by Shigella dysentriae which
developing drugs for the therapeutic use in human showed zone of inhibition of 23 mm. Moderate
beings. One of the major challenges in drug and antibacterial  activity was observed in Bacillus subtilis
antimicrobial  development  is  the  choice   of  extracts (22 mm) and P. fluorescens (22 mm). No antibacterial
that  should  be  used  to  isolate  the  compounds  and activity was observed against Shigella sp. and
the  choice  of  solvent  depends  on what intended with Salmonella paratyphi. Mahesh and Satish [26] reported
the extract [22]. In the present study, three different the methanol leaf extract of Acacia nilotica showed
solvents  methanol,  ethyl acetate, hexane were used for significant  activity  against  E.  coli  (14  mm), S. aureus
the preparation of extracts from Salicornia brachiata (18 mm) and (16 mm) for P. fluorescens. However
species. differences in inhibitory effect may be due to the variants

The results of antibacterial activity of the salt marsh of cell wall structure of gram positive and gram negative
plant (Salicornia brachiata) extracted in three different or it might be due to the permeability barrier in the cell
solvents against human pathogens are given in Table 1 wall. In addition unlike gram positive bacteria, the lipo
and Figure 2. The present study was done to find out polysaccharides layer along with proteins and
whether the plant extract could produce antimicrobial phospholipids are the major components of the outer
activity against bacterial pathogens. Among the three layer of gram negative bacteria. So the outer
extract, methanolic extracts of Salicornia brachiata salt lipopolysaccharides layer may hinder access of
marsh showed more significant antibacterial activity antibacterial compounds to the peptidoglycan layer of the
against most of the human and fish pathogens. Methanol cell wall [27]. However, the susceptibility of gram negative
extract of Salicornia brachiata showed maximum bacteria (E. coli) towards plant extracts reported in this
antibacterial activity against human pathogen study and other reports as well, is suggesting the
Streptococcus pyogenes (25 mm) and minimum potential efficiency of these extracts against E. coli [28].
antibacterial  activity   against   Streptococcus  mutants Abeysinghe  [29]  reported  that,  extract  of   A.  marina,
(18 mm). Kambizi and Afolayan [23] reported methanol A. officinalis were not able to inhibit the Gram negative
extracts of A. ferox and W. somnifera exhibited inhibitory Proteus vulgaris. But in the present study only methanol
activity against all the strains of N.gonorrhoea and extract  gave  better  activity  against  the P. vulgaris.
C.albicans. On the contrary Grish et al. [24] reported Other than methanol, maximum zone of inhibition was
methanol extract did not have activity on S.marcescens. observed in the hexane extract against E.coli and this was
Natarajan et al. [25] reported antibacterial activity of followed by ethyl acetate extract against three organisms
mangrove leaf and bark extract against human pathogen S.  dysentriae  (18  mm),  B.  subtilis  (18  mm),  B. cereus
showed  maximum  zone  of  inhibition  of   17  mm  and (18 mm). The minimum zone of inhibition was observed in
also  among  the  various  solvents  methanol  extracts of the   ethyl   acetate  extract  against  P. fluoresens (13 mm).
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Fig. 2: Antibacterial activity of salt marsh (Salicornia brachiata) against human and fish pathogen



Middle-East J. Sci. Res., 23 (7): 1262-1269, 2015

1266

Table 2: Antibacterial activity of Salt Marsh Plants against Fish pathogens
Zone of inhibition in mm 50 µg concentration/ well (4 mm)
----------------------------------------------------------------------------------------------------------------------------------------------------

Fish pathogens Methanol Ethyl acetate Hexane Control
V. harveyi 19±0.1 15±0.2 0.0 ±0.0 0.0 ±0.0
Aeromonas sp 19±0.1 14±0.3 20±0.2 0.0 ±0.0
V.parahaemolyticus 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0 0.0 ±0.0

The negative control DMSO did not show any zone of against V. parahaemolytics and it was in agreement with
inhibition against the human pathogens. The results of the results of Feroz Khan et al. [31] for the antibacterial
the present study clearly indicated that Salicornia activity  of  salt  marsh plant against fish pathogen. The
brachiata salt marsh extracts showed antimicrobial higher activity of salt marsh against pathogen due to the
activity against tested human pathogens. The present presence of Pyrrolizidine alkaloids which exhibit several
study proven plant based products of Salicornia biological activities. Biradar et al. [32] reported that the
brachiata salt marsh have been effectively used as alcohol extract of ten medicinal plants were better activity
source for antimicrobial compounds. against fish pathogen Aeromonas hydrophila collected

The results of antibacterial activity of the salt marsh from Carassius auratus. Turker et al. [33] reported that
plant (Salicornia brachiata) extracted in three different Aeromonas hydrophila was inhibited by both alcoholic
solvents such as Methanol, Ethyl Acetate, Hexane and aqueous extracts. Similar results were observed in the
against fish pathogens are given in Table 2. Bacterial present study with Salicornia brachiata extract showed
diseases are the most common infectious problem of considerable antibacterial activity with all the three
fishes  and several bacterial infections are caused by gram extracts against fish pathogens. The maximum and
negative organisms. The majority of bacterial fish minimum zones of inhibition (14 to 20 mm against fish
pathogens are natural inhabitant of the aquatic pathogens) were observed in Hexane, followed by
environment, whether it is fresh and marine waters. methanol and ethyl acetate against Aeromonas species
Extrinsic stress including shipping, crowding, poor water and V. harveyi. Similar results were reported from salt
quality and inadequate nutrition may predispose on fish marsh plants [34], sea weeds [35] against human
to bacterial diseases. Marine halophytes are the pathogens, sea weeds [36] and mangroves [37] against
specialized group of plants adopted for high saline fish pathogens. Kumar et al. [38] reported that the
conditions which includes mangroves, sea weeds, sea antimicrobial compounds from marine halophytes due to
grasses, salt marshes and blue green algae. They are also the presence of bioactive compounds such as sulfated
proven to have rich source of structurally diverse poly saccharides. In addition the presence of sulfated
bioactive compounds with valuable pharmaceutical galactose unit of the phycocolloid, 2-N-palmitoyl, 1-4-5,
potential  [30]. In the present investigation the salt marsh dihydro, 1,3,4,5, tetrahydroxyl spingosine and
plant Salicornia brachiata against fish pathogen such as halogenated compounds were also identified as
Aeromonas species, V.harveyi and V. parahaemolyticus significant antimicrobial activity [39]. Boopathy [34]
were  studied using methanol, hexane an Ethyl Acetate. reported the ethanolic extract of Suaeda monoica and
The hexane extract showed maximum zone of inhibition Suaeda maritime salt marsh plant showed effective
against Aeromonas sp (20 mm). This was followed by antimicrobial  activities  towards  dread full pathogens.
methanol extract against V. harveyi showing inhibition of The present study results proved methanol extracts
19 mm. Moderate activity was noticed in ethyl acetate showed good activity against fish and human pathogens.
extract  against  V.  harveyi and Aeromonas sp showing Antimicrobial activity of salt marsh differs with the
the zone of inhibition of 15 mm and 14 mm respectively. solvent extracts and against the pathogen it may be due
The DMSO was acted as a negative control did not show to the habitat and the season of the salt marsh collection
any antibacterial activity against the tested fish [40]. Sheela and Kannan [41] were reported that the
pathogens. Results of inhibition zone of both human and antimicrobial activities of plants may vary from species to
fish pathogen revealed that methanol was best solvent for species. The efficiency of the antimicrobial activity of
extraction  for  Salicornia  brachiata salt marsh species. plants should be determined by the physiological and
In the present study the maximum zone of inhibition was biochemical  synthesis  of   antimicrobial  principles.
observed with hexane and methanol extract against Castro et al. [42] reported methanolic extract showed high
Aeromonas species and the no inhibition zone was found potential  antimicrobial  activity  against fish pathogen but
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in the present study hexane and methanol extract showed 3. Jacquelyn, G.B., 2002. Microbiology principles and
good results. Nadal et al. [43] reported ethyl acetate
extract of salt marsh producing very less activity agreed
with our results. 

In almost all tests, crude methanolic extracts showed
better inhibition against all tested bacterial strains
indicating that active ingredients in plant materials could
be extracted into methanol. The chosen salt marsh plants
are to have reported are very heterogenous mixture of
single substances which may act in a synergistic or
antagonistic manner [44]. The present work thus proved
that salt resistive plant Salicornia brachiata exhibit
better biological activity. In order to tolerate the stressful
conditions of the salt land, the salt marsh plants that are
growing there may produce some unique chemicals which
may have better biological activity. Further research is
necessary for separation, purification and characterization
of biologically active compounds. Further studies are
being carried out in order to separate the individual
components that are present in plant extracts of
Salicornia brachiata.

CONCLUSION

This work is a successful attempt of antimicrobial
efficiency of salt marsh plant. The Leaf extract of
Salicornia brachiata species using methanol showed the
best   results   inhibition   zone,   where  it   ranged  from
18-25 mm for human pathogen and 19 mm for fish
pathogen. Care must be taken in the development of
antimicrobial compounds which are ecologically safe and
economically viable. Therefore, it is worth to screen
antimicrobial ability of salt marsh against human and fish
pathogen.
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