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Abstract 

Presently there is a need for new antibiotics with an alternative mode of action 

and new chemical structures. In the present study, marine bacteria were 

isolated from water samples collected from the coastal areas of Nellore 

(mypadu, kottakoduru beach area), Andhra Pradesh, India. Among 29 

different microbial colonies isolated on Zobell marine agar medium, 

morphologically different pigmented bacteria were characterized with yellow, 

orange, peach and pink colour. The isolate with bright pinkish orange 

pigmentation was selected for the further study. The isolate was identified as a 

Salinicoccus sp on the basis of microscopic, biochemical characteristics and 

16s rRNA sequencing methods. The isolate was cultured in marine broth and 

the pellet extracted with methanol and acetone (5:1 ratio) for screening of 

antimicrobial activity against a panel of human pathogens. The crude pigment 

extract of marine Salinicoccus sp showed maximum antimicrobial activity 

against Staphylococcus aureus (24 mm) and minimum activity against 

Klebsiella pneumonia (16 mm) Pseudomonas aeruginosa (14 mm). Gram 

positive bacteria were found most sensitive to the pigment extract in 

antibacterial screening. 
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INTRODUCTION 

The ocean remains as an unexploited source for many drugs and pharmacologically 

active substances (Sivasubramanian and Vijayapriya 2011). Marine environments are 

vast and largely untapped source for the isolation of new microorganisms having 

potentiality to produce novel bioactive secondary metabolites (Baskaran et al., 2011). 

Marine microorganisms are excellent source for antimicrobial compounds (Burgess et 
al., 1999) are fascinating resources due to their production of novel natural products 

with antimicrobial activities. Microorganisms found in marine environments have 

attracted a great deal of attention due to the production of various natural compounds 

and their specialized mechanisms for adaptation to extreme environment (Solingen et 
al., 2001).  

Pigmentation is widespread phenomenon in bacteria and consists of carotenoids and 

many other pigments (Yehia et al., 2013). The pigments produced by microorganisms 

viz. carotenoids, melanins, flavins, quinones, and more specifically monascins, 

violacein and indigo showed distinct antibacterial effect against many pathogenic 

bacteria (Molnár and Farkas, 2010). In this regard, a lot of attention is now being paid 

for synthesis of biocolors, also known as microbial pigments, by employing the 

microorganisms (Cho et al., 2002). The purpose of this work was to isolate and screen 

pigmented marine bacteria and evaluate antibacterial activity of pigmented 

compounds against pathogenic bacteria. Hence, the present study was undertaken to 

isolate and investigate the antimicrobial potential of crude pigment extracts of 

bacteria from marine environment of Nellore coast of Andhra Pradesh, India.  

 

MATERIALS AND METHODS  

Sample collection: Sea water samples were collected, from Nellore coast in the 

sterilized plastic bottles and are transported to the laboratory. Samples were collected 

at the depth of 10-40 cm in sterilized container and transferred to the laboratory. 

Isolation and Screening of Pigment Producing Bacteria 

For isolation of Pigment producing micro-organisms, collected Samples were spread 

over surface of plates containing Zobell marine agar and incubated at 25°C 

temperature for 2-3 days 

Extraction of Pigments 

The bacterial isolates were grown in Zobell marine broth and the flasks were lodged 

on the shaker at a speed of 120 rpm at 250 C for 5 days. After fermentation, the pellet 

was collected by centrifugation at 10000 rpm for 10 min at 40c to obtain a pellet.  The 

bacterial cell pellets were extracted using 95% (v/v) methanol and 99% (v/v) acetone 

in the ratio of 5: 1 until the pellet was colourless, i.e., complete pigment extraction 

was achieved.  
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Antimicrobial activity of crude pigment extract  

The crude pigment extract obtained from methanol was tested for the activity against 

the test pathogens (Staphylococcus. aureus, Bacillus cereus, Esherichia coli,  
Klebsiella pneumonia, Proteus vulgaris and Pseudomonas aeroginosa). Screening of 

antimicrobial activity of crude pigment extract was determined by agar well diffusion 

method. About 100 μl of standardized inoculum (0.5 Mac Farland) of each test 

bacterium was inoculated on Petri dishes containing Nutrient agar medium under 

aseptic conditions. Standard cork borer of 6 mm in diameter was used to make 

uniform wells into which 60 μl of 10mg/ml of crude pigment extract dissolved in 

Methanol was added. Methanol alone was used as negative control. The plates were 

then incubated at 37°C for 24 hours. After incubation for 24 hours at 370c the zone of 

inhibition was measured with the help of standard scale (HiMedia). 

 

RESULTS AND DISCUSSION 

The marine environment, which covers three quarters of the surface of the planet, is 

estimated to be home to more than 80 % of life and yet it remains largely unexplored. 

An attempt has been made to isolate the bacteria from this unexplored marine 

environment in order to find novel species. Since the marine environmental conditions 

are extremely different from the terrestrial counterparts, marine bacteria are expected 

to produce bioactive compounds with great potential that represent a valuable source 

for the development of novel therapeutic agents. The marine water samples were 

collected from sea shore of Nellore district, Andhra Pradesh, South India. Samples 

were collected in sterilized plastic containers at the depth of 10-40 cm. The Following 

incubation, different pigment producing colonies viz; Orange, peach, yellow, pink 

were selected and propagated on the same medium until pure cultures were obtained. 

Plates exhibiting discrete pigmented colonies were selected. Totally 29 distinct 

coloured bacteria were isolated from sea water samples collected from different areas 

along the sea coast of Nellore (Mypadu and Kottakoduru beach area). The organism 

under study was Pinkish orange pigmented marine bacterium Fig 1. The isolate was 

identified to be Salinicoccus sp based on morphological, biochemical and 16s rRNA 

sequencing Table 1.The 16S rRNA gene, consisting of 1542 bases, is highly 

conserved among microorganisms and is therefore an excellent tool for studying 

phylogenetic relationships (Sacchi et al., 2002).The isolate was cultivated in zobell 

marine broth medium for 5 days. At the end of incubation period the fermentation 

medium was centrifuged at 10,000 rpm for 15 min at 4°C, to separate cell mass from 

fermentation medium. The cell pellets were collected and were extracted with 

methanol and acetone, then separated from the cells by centrifugation at 10,000 rpm 

for 15 min at 4°C. Different solvents were used to extract pinkish orange pigment 

from the wet cell pellets. Among different solvents used for pigment extraction 
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methanol: acetone mixture 5:1 (v/v) was found to be superior in comparison to other 

solvents. The pigment from selected isolate was extracted by solvent extraction 

(acetone and methanol). The coloured supernatant was collected and the process was 

repeated until the pellet turned white. The crude pigment extract from Salinicoccus sp. 

was subjected to antimicrobial activity by agar well diffusion technique against 

standard pathogens such as Bacillus subtilis, Escherichia. coli, Staphylococcus 
aureus, Klebsiella pneumonia, Proteus vulgaris. The crude metabolites have shown 

excellent antimicrobial activity against Staphylococcus aureus, Proteus vulgaris, 

Escherichia coli, Bacillus subtilis, Pseudomonas aeruginosa and Klebsiella 
pneumoniae. The crude pigment extract, showed potent activity in vitro against Gram 

negative, Gram positive bacteria. The crude pigment extract of marine Salinicoccus 

sp. showed more inhibitory activity against Gram positive bacteria than Gram 

negative bacteria as shown in Table 2. The difference in susceptibility can be 

attributed to differences in cell wall composition. The reason was referred to the 

difference in the structures of the cell walls (Singh et al., 2007). The component of 

lipopolysaccharide can also makes the cell wall impermeable to lipophilic solutes 

(Pandey et al., 2004), hence gives more protection in Gram negative bacteria. The cell 

wall of Gram-positive bacteria has a thick layerof peptidoglycan and should be more 

susceptible because not an effective permeability barrier (Pandey et al. 2004,). 

Results of this study indicate that the potential of the coastal region as a source of 

marine bacteria to produce antibacterial compounds that can be useful for many 

pharmaceutical applications and must be explored. The crude pigment extract of 

Salinicoccus.sp exhibited reasonably strong antibacterial activity against a series of 

Gram positive and Gram negative bacteria. 

 

Fig.1. Plate showing the colonies of Salinicoccus.sp 
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Table 1 .Morphological, Physiological and Biochemical properties of marine isolate 

Characteristic  

Colony Morphology Orange pigmented,opaque,flat circular 

Cell shape Coccus 

Motility -ve 

Gram staining +ve 

Starch hydrolysis +ve 

Indole -ve 

Methyl  Red +ve 

Voges proskaeur -ve 

Citrate utilisation -ve 

Catalase +ve 

Urease test                 +ve 

Nitrate Reduction test +ve 

 

Table 2: Antimicrobial activity of crude bioactive compound of marine 

Salinicoccus.sp 

S.NO Test Organism  Diameter of Zone of inhibition in mm 

Pigment extract NC PC 

1 Staphylococcus.aureus 24 02 32 

2 Bacillus.cereus 21 02 30 

3 Proteus.vulgaris 20 02 31 

4 Klebsiella.pneumoniae 16 02 32 

5 Escherichia.coli 19 02 30 

6 Pseudomonas aeruginosa 14 02 30 

 PC=Positive control (Ampicillin and Streptomycin); NC=Negative Control 

(Methanol and Acetone) 

 

CONCLUSION 

The present study was undertaken to isolate potent bacteria producing antibacterial 

pigments from marine environment of Nellore sea coast. In our study, it was found 
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that the pigmented marine bacterium was active against the series of test bacteria. 

Thus, the results of the present research reveal that the marine bacteria from coastal 

region are a potent source of novel antibacterial compounds and this marine 

environment warrants particular attention, for its remarkable microorganism’s 

diversity and metabolic products. This study suggests that marine-derived bacteria are 

worthy of further exploration as novel drug candidates. This study also highlighted the 

role of other sources apart from soil community in screening of potential candidates 

that might be helpful for the discovery of new antibiotics. It is expected that the 

current attempt for the isolation, characterization and the study on marine bacteria of 

Nellore coast will be useful for the identification of new antibiotics that are effective 

against challenging pathogens. 
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