
356 
Advances in Environmental Biology, 7(2): 356-365, 2013 
ISSN 1995-0756 
     
 

This is a  refereed journal and all articles are professionally screened and reviewed                             ORIGINAL ARTICLE 
 

Corresponding Author  
Rahimi Hamid, School of Biosciences and Biotechnology, Faculty of Science and Technology, 
Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia. 
E-mail: rahimi.abdulhamid@yahoo.com 

Antimicrobial Activity of Bacteria Associated with Various Marine Sources  
 
1Rahimi Hamid, 2Gires Usup, 1Asmat Ahmad 
 
1School of Biosciences and Biotechnology, 2School of Environmental and Natural Resources Sciences, Faculty 
of Science and Technology, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia 
 

Rahimi Hamid, Gires Usup, Asmat Ahmad; Antimicrobial Activity of Bacteria Associated with 
Various Marine Sources 

 
ABSTRACT 
 
 In this study, 494 isolates have been isolated from various marine sources and location. They were screened 
for their antimicrobial activity. Preliminary screening for antimicrobial activity using cell-free supernatant and 
bacteria cell showed that 48% isolates produce antimicrobial activitiy against one or more of the microbial 
tested which is Methicillin-resistant Staphylococcus aureus, Staphylococcus aureus, Bacillus subtilis, 
Escherichia coli, Serratia marcescens, Vibrio parahaemolyticus, Aeromonas hydrophila, Aspergillus fumigatus 
and Candida albicans. From all isolates, bacteria which were isolated from post-larva tiger prawns and water 
post-larva tiger prawn tanks showed the highest percentage (100%) of antimicrobial activities. Comparison of 
isolates had antimicrobial activity between sampling locations to find the recreation area and farm shrimp area 
show the same percentage of antimicrobial activity of 51%. While for the estuary area only 25%. The 
percentage of isolates with antimicrobial activity higher in the animal resource of 53% compared with inanimate 
resource of 37%. Four strains (FStm2, SCtm12, SWtm11 and PRps9) with high antimicrobial activities were 
selected and their compound was extracted using ethyl acetate (EtOAc). Crude extracts from these four strains 
showed different antimicrobial activity against different pathogen except Candida albicans. These four strains 
identified as Pseudomonas putida for strain FStm2, Uncultured bacterium for strain SWtm11 and Vibrio 
proteolyticus for strains SCtm12 and PRps9.  
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Introduction   
 
 The ocean covers more than 70% of Earth´s 
surface and is considered as a great reservoir of 
natural resources. However, the extent of marine 
biodiversity, especially of microorganisms, is barely 
known [8]. It has been estimated that the biological 
diversity in marine ecosystems is higher than in 
tropical rain forests [23]. Marine microbial 
communities are composed of ubiquitous members 
that can be found not only in the surface waters of 
the sea, but also in the lower and abyssal depths from 
coastal to the offshore regions, and from the general 
oceanic to the specialized niches like blue waters of 
coral reefs to black smokers of hot thermal vents at 
the sea floor [40,45]. The secondary metabolism of 
marine-derived microorganisms started to be 
investigated much more recently.  
 Compared with terrestrial organisms, the 
secondary metabolites produced by marine 
organisms have more novel and unique structures 
owing to the complex living circumstance and 
diversity of species, and the bioactivities are much 
stronger [42,7]. Furthermore, along with the deep 
studies of marine natural products biosynthesis, some 

evidence indicates that many bioactive compounds 
previously found in marine animals and plants were 
in fact produced or metabolized by associated 
microorgamisms [47,41,9,27,35]. However, the 
ecological associations occurring between the 
microorganisms and the marine substrates have been 
greatly neglected [21].  
 Over the past 30-40 years marine organisms 
have been the focus of a worldwide effort for the 
discovery of novel natural products. A small number 
of marine plants, animals and microbes have already 
yielded more than 12,000 novel chemicals with 
hundreds of new compounds still being discovered 
every year [10]. To date majority of these chemicals 
have been identified from marine invertebrates of 
which sponges predominate. A serious obstacle to 
the ultimate development of most marine natural 
products that are currently undergoing clinical trails 
or are in preclinical evaluation is the problem of 
supply. The concentrations of many highly active 
compounds in marine invertebrates are often minute, 
accounting for less than a millionth of the wet weight 
[35]. It is clear that large amounts of biomass of 
these invertebrates can never be harvested from 
nature without risking extinction of the respective 
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species. Because of the low content of active 
compounds in marine animals and plants, as well as 
limitation of bioresource supply, more and more 
researches have been focused on marine 
microorganisms as sustainable resources 
[5,15,20,19]. Therefore in this study was carried out 
to screened antimicrobial activity from bacteria 
isolated from various marine sources.  
 
Material and Method   
 
Sampling and isolation of marine bacteria: 
 
 Three different sampling locations were done to 
obtain samples for isolation of marine bacteria in this 
study. Sea cucumbers, sponges, tunicates, corals, 
sediment, wood, seaweed, jelly fish and sharks were 
collected from recreation area Pulau Tioman, 
Pahang. Post-larva tiger prawns, adult tiger prawns, 
sediment, tank and pond water samples were 
collected from shrimp farm National Prawn Fry 
Production & Research Centre (NAPFRE), 
Department of Fisheries Pulau Sayak, Kedah. 
Seawater and sediment were collected from estuary 
area Selat Tebrau, Johor. All the samples were kept 
in containers at 4°C until processed. Samples were 
immediately processed upon reaching the laboratory. 
Seaweed, wood and invertebrates samples were 
rinsed three times with sterile seawater in order to 
remove the nonattached bacteria. For isolation of 
bacteria associated with the organisms, those samples 
were homogenized in a homogenizer and serial 
dilutions were made using saline 0.85%. A total of 
0.1 ml portions of the samples from each dilution 
were plated onto Marine agar (MA) and Nutrient 
agar supplemented with 3% Sodium chloride 
(NA+3%NaCl). Isolation of bacteria from the 
sediment samples is done by inserting 1 g sediment 
sample into 9 ml Nutrient broth with 3% Sodium 
chloride (NB+3% NaCl) and incubated for 24 hours 
at 28°C. Then melt from 10-1 to 10-7 using saline 
0.85% was performed. A total of 0.1 ml of each 
dilution was plate on to MA and NA+3% NaCl. 
Isolation of bacteria from water samples is done via 
two methods, which are membrane filtration and 
dilution methods featured. Through the filtering 
method, each of 10 ml of water sample was filtered 
using a membrane filter diameter 47 mm, pore size 
0.22 μm (Hybond N+, Amersham International, 
United Kingdom), which has been autoclaved. Then 
filter membrane is placed on the MA and NA+3% 
NaCl. For serial dilution method, each sample of 1 
ml of water was added to the 9 ml NB+3% NaCl and 
incubated for 24 hours at 28°C. Then dilutions from 
10-1 to 10-7 using saline 0.85% were done. A total of 
0.1 ml of each dilution was spread on MA and 
NA+3% NaCl. After incubation at 28°C for 24 hours 
for all the plate, all colonies with different 
pigmentation and morphology were randomly 
isolated.  

Screening of Antimicrobial Activity by Cell and Cell-
free Supernatant: 
 
 All bacteria strains isolated were screened for 
production of antimicrobial substances, using disc 
diffusion (cell-free supernatant) described by 
Abdelkader et al. [1] and streaking methods 
described by Monthon & Songtham [30]. For the disc 
diffusion method, overnight cultures on Marine broth 
(MB), of the strains to be tested for production of 
antimicrobial compound were centrifuged (10 
minutes at 15000 g, 4°C). Cell-free supernatants 
were filtered across membrane filter (0.22 μm) to 
remove residual cells. An overnight culture of the 
target strain was diluted in Mueller-Hinton broth 
(MHB), and 106 CFU mL−1 were spread on Mueller-
Hinton agar (MHA). After 5 minutes of contact, the 
excess was removed and the Petri dishes were dried 
for 10 minutes. Samples (20 μl) of filtered cell-free 
supernatants were spotted on the paper disc (6 mm). 
The microbial interactions were analyzed by the 
inhibition zone. While for the streaking method, 
MHA were prepared and inoculated with bacteria by 
a streak of inoculums in the plate after target strains 
were spread on MHA. The tested pathogenic bacteria 
are Methicillin resistant Staphylococcus aureus 
(N32064), Staphylococcus aureus (ATCC11632), 
Bacillus subtilis (ATCC11774), Eschrichia coli 
(ATCC10536), Serratia marcescens (ATCC13880), 
Vibrio parahaemolyticus (ATCC17802) and 
Aeromonas hydrophila (Ctt6). Fungi and yeast 
pathogens tested were Aspergillus fumigatus and 
Candida albicans.  
 
Screening of Antimicrobial Activity by Crude 
Extract: 
 
 Isolates with high antimicrobial activities were 
selected and their compound was extracted using 
methods described by Zheng et al. [52]. Bacteria 
were cultured in 300 ml MB in 500 ml Erlenmeyer 
flasks for the production of secondary metabolite. 
Flasks were incubated on a rotatory shaker at 220 
rpm for 48 hours at 28°C. The broth was first 
centrifuged at 5000 x g for 30 min to remove the cell, 
and then extracted 3 times with 100 ml ethyl acetate 
(EtOAc). After solvent removal under reduced 
pressure at 37°C, the extracts were used as samples 
for bioactivity assay. Antimicrobial activity was 
assayed in duplicate using a standard paper disc 
assay [29]. The dried crude extracts were dissolved 
in EtOAc to a concentration of 100 mg ml-1. The 
samples (20 µl) were used to saturate the 
antimicrobial assay paper disks (6 mm) with a period 
of drying between each application. The disks were 
placed onto agar surface (MHA) containing the test 
microorganisms, and incubated at 30-37°C for 24-48 
hours. Test microorganisms used were as previously. 
The diameters of any inhibition zones formed around 
the paper disc were then measured.  
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Identification of Marine Bacteria: 
 
 Out of the encountered isolates, the ones with 
highest level of activity of produced antimicrobial 
compound were then subjected to biochemical tests. 
Tests carried out include Gram staining, oxidase, 
catalase, esculin hydrolysis, sulfide-indole-motility, 
spore production, methyl red, triple sugar iron and 
Simon citrate tests. This isolate was further 
confirmed by the API 20NE kit (biomerieux, SA) 
and Biolog system (Biolog, USA). Stock cultures 
were maintained at -80°C in NB+3%NaCl containing 
40% (v/v) glycerol.   
 
PCR Confirmation of Isolates: 
 
 Using 1.5 ml portions of culture pre-incubated in 
NB+3% NaCl overnight at 28oC, DNA extraction 
was prepared according to the conventional CTAB 
method described by Ausubel et al. [3]. Subunit 16S 
rRNA gene amplification was carried out using 
polymerase chain reaction (PCR) using a previously 
published forward primer (5 'AGA GTT TGA TCC 
TGG CTC AG 3') and reverse primer (5 'GGT TAC 
CTT GTT ACG ACT 3') [11]. These sequences were 
acquired from FirstBase Laboratory, Sdn. Bhd., 
Malaysia. A final PCR reaction volume of 50 μl 
containing 1 μl supernatant containing DNA, 1 x 
GoTaq Flexi Buffer (Promega, USA), 2 mM MgCl2 
(Fermentas, USA), 1 μM of each forward and reverse 
primer, 200 μM each dNTP and 2.5 U Tag 
polymerase. Amplification was carried out in a Mini-
cycler (MJ Research, USA). The PCR protocol used 
was 95°C for 2 min, 51°C for 30 s, 72°C for 45 s, 22 
cycles of denaturation at 95°C for 30 s, annealing at 
50°C for 30 s, and elongation at 72°C for 45 s. 
Amplification was followed by a final extension at 
72°C for 2 min. After the pcr reaction was 
completed, 10 μl of obtained PCR product was 
electrophoresed on a 1% 1× Tris-acetate-EDTA 
agarose gel containing 1:10,000 gel red. A 1kb DNA 
ladder (Promega, USA) was also included in the run. 
PCR products were purified using QIAquick 
Purification Kit (QIAGEN, Germany) according to 
manufacturer's instructions. Sequencing was carried 
out by automatic DNA sequencing machine (ABI 
Prism 377) at FirstBase Laboratory, Sdn Bhd, 
Malaysia. Phylogenetic tree was generated by means 
of neighbor relationships using MEGA software 
version 4.0.2.  
 
Results: 
 
Sampling and isolation of marine bacteria: 
 

 In this study, 494 bacterial isolates were 
successfully isolated. A total of 323 isolates were 
from sea cucumber, sponges, tunicates, corals, 
sediment, wood, seaweed, jelly fish and sharks from 
recreation area Pulau Tioman. While, 104 isolates 
were from post-larva tiger prawns, adult tiger 
prawns, sediment, tank and pond water from shrimp 
farm Pulau Sayak. Another 67 isolates were from 
seawater and sediment from the estuary area Selat 
Tebrau (Table 1). 
 
Screening of Antimicrobial Activity by Cell and Cell-
free Supernatant: 
 
 Preliminary screening for antimicrobial activity 
using cell-free supernatant and bacteria cell showed 
that 48% isolates produced antimicrobial activities 
against Methicillin-resistant S. aureus, S. aureus, B. 
subtilis, E. coli, S. marcescens, V. parahaemolyticus, 
A. hydrophila, A. fumigatus and C. albicans. From all 
isolates, bacteria which were isolated from post-larva 
tiger prawns and tank water post-larva tiger prawn 
showed the highest percentage (100%) of isolates 
demonstrating antimicrobial activities (Figure 1). 
This was followed closely by a shark with 89% and 
83% seaweed. Comparison of isolates had 
antimicrobial activity between sampling locations to 
find the recreation area and farm shrimp area show 
the same percentage of antimicrobial activity of 51%. 
While for the estuary area only 25% (Figure 2). 
Comparative antimicrobial activity between animal 
and inanimate resource shows the percentage of 
isolates with antimicrobial activity higher in the 
animal resource of 53% compared with inanimate 
resource of 37% (Figure 3).  
 
Screening of Antimicrobial Activity by Crude 
Extract: 
 
 Four isolates were selected from the above test 
antimicrobial activity and antimicrobial testing was 
performed using the crude extract. These were 
FStm2 isolated from shark skin, SCtm12 isolated 
from sea cucumber, SWtm11 isolated from seaweed 
and PRps9 isolated from post-larva tiger prawns. 
Crude extracts from FStm2 isolate produced 
antimicrobial activities against MRSA, B. subtilis, E. 
coli, S. marcescens, V. parahaemolyticus, A. 
hydrophila and A. fumigatus (Table 2). Crude 
extracts from SCtm12 isolate produced antimicrobial 
activities against MRSA, S. aureus, E. coli, S. 
marcescens, V. parahaemolyticus and A. hydrophila. 
While, crude extracts from SWtm11 and PRps9 
isolates produced antimicrobial activity against all 
pathogen tested except C. albicans and A. fumigatus 
(Figure 2).  
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Table 1: Number of bacteria isolates with antimicrobial activities from different location and samples. 
Location Source Species Total 

isolates 
Isolates with 

activity 
Pulau Tioman, Pahang Sea cucumber Holothuria edulis 29 17 

 Holothuria atra 12 4 
 Stichopus horrens 12 8 

Sponge Theonella sp. 10 3 
 Xestospongia testudinaria 8 3 
 Haliclona sp. 14 0 
 Dysidea sp. 7 3 
 Halichondria sp. 8 7 
 Xestospongia sp. 8 7 
 Aaptos sp. 2 0 
 Callyspongia sp. 6 2 
 Xestospongia sp. 16 8 
 Ircinia sp. 18 9 

Tunicate Didemnum molle 16 13 
 Didemnum sp. 8 4 
 Aplidium sp. 8 0 
 Phallusia sp. 12 0 

Coral Agropora sp. 10 5 
 Antipathies sp. 8 3 
 Goniospora sp. 4 3 
 Montipora sp. 8 5 
 Montipora sp. 8 3 
 Goniospora sp. 7 0 

Sediment  17 7 
Wood  20 12 

Seaweed Sargassum sp. 8 4 
 Sargassum sp. 16 16 

Jelly fish Catostylus sp. 2 2 
 Phyllorhiza sp. 2 1 

Shark Chiloscyllium griseum 19 17 
National Prawn Fry 

Production & Research 
Centre (NAPFRE), 

Department of Fisheries 
Pulau Sayak, Kedah 

Post-larva tiger prawn Penaeus monodon 20 20 
Adult tiger prawn Penaeus monodon 30 14 

Water tank post-larva tiger 
prawn 

 14 11 

Water pond adult tiger prawn  20 6 
Sediment pond adult tiger 

prawn 
 20 2 

Selat Tebrau, Johor Seawater  32 11 
Sediment  35 6 

Total   494 236 

 

 
 
Fig. 1: Percentages of microbial activity from different source. 
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Fig. 2: Percentages of antimicrobial activity from different sampling area. 
 

 
 
Fig. 3: Percentages of antimicrobial activity from animal and inanimate resource. 
 
Table 2: Antimicrobial activity crude extract against different bacteria, yeast and fungi pathogens. 

No. isolates  Inhibition zone (mm) 
MRSA SA BS VP EC SM AH CA AF 

FStm2 10 - 10 8 9 9 10 - 8 
SCtm12 10 15 - 14 12 8 12 - - 
SWtm11 13 13 8 18 15 8 13 - - 
PRps9 12 12 8 13 9 8 13 - - 

Indicator :  MRSA- Methicillin Resistant Sthapylococcus aureus N32064 
  SA- Sthapylococcus aureus ATCC11632 
  BA- Bacillus subtilis ATCC11774 
VP- Vibrio parahaemolyticus ATCC17802 
  EC- Escherichia coli ATCC10536 
SM- Serratia marcescens ATCC13880 
  AH- Aeromonas hydrophila Ctt6 
CA- Candida albicans 
  AF- Aspergillus fumigates 
 
Identification of Marine Bacteria: 
 
 Based on the high level of antibacterial activity 
demonstrated, these four strains were selected for 
further screening. Based on morphological 
characteristics of strain SWtm11 and FStm2 on MA 
are circular, while strains SCtm12 and PRps9 had 
colonies which spread on the agar plate. Colony size 
of SWtm11 and FStm2 was 1-2 mm, while for strains 
SCtm12 and PRps9, it ranged from is 2-4 mm. All 
were Gram-negative, rod-shaped, oxidase positive, 
catalase positive, did not produce H2S, indole 
negative, motile, acid fast and did not produce CO2 
(Table 3). All strains were not hemolytic strains 

except SWtm11 which demonstrated β-hemolytic 
activity on blood agar (Table 3).  
 Based on results from the use of API 20NE kit, 
strains FStm2 and SCtm12 were identified as P. 
putida and Aeromonas sobria while strains PRps9 
and SWtm11 were unidentifiable because there was 
no suitable reference code. Results from tests BioLog 
shows strain FStm2 identified as P. putida  biotype 
A, while strains SCtm12 and PRps9 were identified 
as V. proteolyticus (Table 3). Strain SWtm11 was 
still not unidentifiable because there was no suitable 
reference code.  
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 The strains were subjected to molecular 
identification using 16s rRNA gene.  In the case of 
FStm2, gene sequence analysis of its genome showed 
97% sequence similarity with P. putida (Table 3). 
For the other three strains, gene sequence analysis 

showed 98%, 99% and 99% sequence similarity 
respectively with V. proteolyticus, uncultured 
bacterium clone VH-FL6-31 and V. proteolyticus. 
Phylogenetic tree is inferred from multiple alignment 
using the neighbour-joining can be seen in Figures 5.  

 

 
 
Fig. 4: Antimicrobial activity from crude extract against V. parahaemolyticus ATCC17802.  
            Disc 1: FStm2, disc 2: SCtm12, disc 3: SWtm11 and disc 4: PRps9 
 
Table 3: Identification of bacteria. 

No. strains   Biochemical test API 20NE kit BioLog 16S rRNA gene sequence 
analysis 

FStm2 Gram -, rod, facultative anaerobe -, 
oksidase +, catalase +, H2S -, Indole 
-, motile +, acid fast, CO2 -, citrate + 

Pseudomonas putida 
0042457 % id 85 
Faible Discrimination  
 

Pseudomonas putida 
biotype A PROB 100 
SIM 0.776 
 

Pseudomonas putida 
(AB512773) 97% 
 

SCtm12 Gram -, rod, facultative anaerobe +, 
oksidase +, catalase +, H2S -, Indole 
-, motile +, acid fast, CO2 -, citrate -  

Aeromonas sobria 
7156754 % id 97.2 
Bonne Identification  

Vibrio proteolyticus 
PROB 100SIM 0.730  
 

Vibrio proteolyticus 
(AF513463) 98% 
 

SWtm11 Gram -, rod, facultative anaerobe +, 
oksidase +, catalase +, H2S -, Indole 
-, motile +, acid fast, CO2 -, citrate - 

5425645 No id code  NO ID  
 
 

Uncultured bacterium 
clone VH-FL6-31 
(EF379672) 99% 

PRps9 Gram -, rod, facultative anaerobe +, 
oksidase +, catalase +, H2S -, Indole 
-, motile +, acid fast, CO2 -, citrate -  

1156744 No id code Vibrio proteolyticus 
PROB 100SIM 0.696  

Vibrio proteolyticus 
strain ATCC 15338 
(NR026128) 99% 

 
Discussion: 
 
 Malaysia is a country rich in natural treasures, 
especially in marine life. Given the high diversity of 
wildlife, particularly marine microorganisms 
indirectly give the advantage of not only the 
preservation of the environment but also become an 
important lifeline in biotechnology, especially in the 
production of antimicrobial substances. According to 
Armstrong et al. [2] competition among microbes for 
space and nutrient in marine environment is a 
powerful selection pressure that endows marine 
microorganisms to produce many natural products 
possessing medical and industrial values. Many 
antimicrobial, antifouling sub-stances have been 

found among these kinds of bacteria due to the 
specialized role they play in their respective hosts [6, 
16,17]. In this study, we successfully isolated 494 
strains from different samples. Almost 48% of the 
isolates exhibited antimicrobial activity against at 
least one test microorganism. This shows that almost 
half of the isolates had antimicrobial activity. 
 Based on the results, bacteria isolated from post-
larva tiger prawn and water post-larva tiger prawn 
tank showed the highest percentage (100%) of 
antimicrobial activities. It is followed closely by 
sharks 89% and seaweed 83%. Although the 
percentage of the highest antimicrobial activity in 
tiger prawn post larvae and post-larvae water tank 
tiger prawn, the percentage of bacteria that have 
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antimicrobial activity in the samples recreation area 
show antimicrobial activity similar to the percentage 
of bacteria from a sample of shrimp farm area of 
51%. While only 25% of isolates showed 
antimicrobial activity from estuary area. This shows 
the location of sampling plays a bit of influence on 
the production of antimicrobial activity. However, 
what is more important is the production of 
antimicrobial activity between animal and inanimate 
resource. This has been shown in this study, 25% of 
isolates had antimicrobial activity from the estuary 
area is from sediments and sea water alone compared 
with recreation and shrimp farm areas, which are 
mainly from animal resource. In addition, it has also 
been proved by comparison of all bacterial isolates 
from animal and inanimate resource shows the 
percentage of isolates with antimicrobial activity 
higher in the animal resource of 53% compared with 
inanimate resource of 37%. According to Sponga et 

al. [44], it was found that the surface of marine 
organisms such as seaweeds and invertebrates are 
more nutritious than inanimate material and 
seawater, and a large number of bacteria could live 
on it. These bacteria species are generally not real 
symbiotic to the host but can instead be regarded as 
associated bacteria [5] with consanguineous 
relationship with their host. On one hand, these 
bacteria could acquire the necessary nutrition such as 
vitamin, polysaccharide and fatty acid from their 
animal or plant hosts; while on the other, they could 
excrete products such as amino acid, antibiotic and 
toxin propitious for the development and metabolism 
of the hosts, or to improve the chemical defense 
capability of the hosts [2]. Our results are quite 
consistent with the reported previous investigations. 
For example the study of Zheng et al. [52] found 
isolates from animal resource has antimicrobial 
activity higher than isolates from inanimate resource. 

 

 
 
Fig. 5: Phylogenitic tree produce from MEGA4 (constructed using the neighbour-joining method) which show 

the relationship of each culture to its nearest family member. 
 
 Four isolates in this study, P. putida strain 
FStm2, Uncultured bacterium strain SWtm11, V. 
proteolyticus strain SCtm12 and PRps9 have high 
antimicrobial activities. According to Prem et al. 

[34], the genera of Vibrio, 
Pseudomonas/Marinobacter and Bacillus are 
dominantly represented their antimicrobial activity.  
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 Pseudomonas is a large genus within the γ 
subclass of Proteobacteria known for its ubiquity in 
the environment, utilization of a striking variety of 
organic compounds as energy sources [48,24] and 
production of an array of secondary 
metabolites [13,4,36], bacteria belonging to the 
Pseudomonas species are very common in seawater 
and have been also reported to be associated with 
marine sources. It is evident that in this study that P. 
putida was successfully isolated from the marine 
resources of the shark. Bioactive compounds such as 
Micacocidin A, B, C (antimycoplasmal) and C-I4, a 
cyclic dipeptide (chitinase inhibitor) have been 
reported from marine Pseudomonas species [22]. 
Palloma et al. [32] report a new P. putida strain 
(designated P. putida Mm3) isolated from the sponge 
Mycale microsigmatosa that produces a powerful 
antimicrobial substance active against multidrug-
resistant bacteria. As in this study, P. putida crude 
extract has antimicrobial activity against several 
microbial pathogens. Some of these pathogens are 
MRSA, B. subtilis, E. coli, V. parahaemolyticus, A. 
hydrophila and A. fumigatus. However it does not 
have antimicrobial activity against S. aureus and C. 
albicans. In addition, Wen et al. [48] report P. 
putida RW10S1 produces promysalin to promote its 
own swarming and biofilm formation, and to 
selectively inhibit many other pseudomonads, 
including the opportunistic pathogen Pseudomonas 
aeruginosa. This amphipathic antibiotic is composed 
of salicylic acid and 2,8-dihydroxymyristamide 
bridged by a unique 2-pyrroline-5-carboxyl 
moiety. Since their discovery many decades ago, P. 
putida and related subspecies have been intensively 
studied with regard to their potential application in 
industrial biotechnology  [18].  
 Bacteria belonging to the Vibrionaceae family 
are widespread in the marine environment [28]. This 
family is particularly abundant on the surface of 
marine macroorganisms such as seawater, marine 
sediment, corals, fish, sea grass, sponges, 
zooplankton and aquaculture where they form 
commensal, symbiotic, or pathogenic associations 
[46]. Some marine vibrios produce antibacterial 
compounds [12,25,26] that are believed to contribute 
to their abundance in surface-associated communities 
(Hibbing et al. 2010). In this study, V. proteolyticus 
strains SCtm12 and PRps9 have been isolated from 
sea cucumber and post-larval tiger prawns. This 
study found SCtm12 and PRps9 strains have slightly 
different antimicrobial activity even in the same 
species. Crude extracts from strain SCtm12 produced 
antimicrobial activities against all bacteria tested 
except B. subtilis. While, crude extracts from strain 
PRps9 produced antimicrobial activity against all 
bacteria pathogen tested. Both of these strains had no 
activity against C. albicans and A. fumigatus. 
 There are several studies on the antibacterial 
compound from the association Vibrio in marine 
resources. For example, Long and Azam [25] studied 

anta-gonistic interactions among pelagic bacteria and 
found that vibrios produced broad-range antibacterial 
compounds. Similar capabilities have been observed 
for coral-associated vibrios [39]. Yet, none of these 
compounds were isolated and structurally 
characterized. The relatively widespread production 
of antibiotics in marine vibrios [49] indicates that 
antagonistic activity is of ecological importance [50]. 
According to Oclarit et al. [31] probably the best 
studied antibiotic produced by vibrios is the hybrid 
NRPS-PKS peptide antibiotic andrimid. The 
compound interferes with fatty acid biosynthesis [33] 
and is effective against a wide range of bacteria [43]. 
Considering their widespread presence in the marine 
environment and their genomic flexibility, vibrios are 
largely underexplored for their proclivity to produce 
secondary metabolites [28]. So far, a total of 93 
compounds have been isolated from Vibrionaceae 
[28].  
 In conclusion, source of bacterial isolates plays 
an important role in the production of antimicrobial 
activity. Almost half of the isolates of bacteria 
isolated from marine resources potential in the 
production of antimicrobial activity, particularly the 
four bacterial strains obtained. However, the crude 
extract needs to be further purified and characterized 
and identified in future studies.  
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