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Abstract: Marine bacteria, which were rich in environment, have great value in medicine development, ecological research and 

environmental protection. Bioluminescent organisms with their attractive beauty and it is the ability of organisms to release visible 

light by using natural chemical reaction. Important applications that currently being practiced are the event of autoluminescent 

plants for light production and whole-cell biosensors for detecting various toxicants. Besides, cloning studies of luciferases of 

various luminescent organisms. In the present study, marine water samples were collected from different sites of Palghar district 

and Mumbai shore area in Maharashtra. Six bioluminescent bacteria were isolated using sea water agar medium and TCBS medium 

was identified by gram staining and biochemical tests. All the isolates were belonging to the group of gram negative bacteria .The 

isolated colonies were identified by biochemical tests. The isolated bacterial colonies such as VIMS 1, VIMS 2, VIMS 3, VIMS 4, 

VIMS 5 and VIMS 6 were compared with Bergey’s manual of systematic bacteriology. The present study, Vibrio spp. and 

pseudomonas spp. were successfully isolated from sample site such as Dahanu Beach, Kelwa Beach, Girgaon Chowpatty Beach. 
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INTRODUCTION 

 

Microorganisms are essential parts of ecosystem including the marine ecosystem are represented by groups like viruses, bacteria, 

fungi, diatoms, algae, protozoa etc. Bioluminescent organisms with their attractive beauty and it is the ability of organisms to release 

visible light by using natural chemical reaction. Interesting features of marine microorganisms are their ability to survive at low 

temperature and high salinity. The groups exhibiting the above characteristics are noted as psychrophiles and halophiles 

respectively. Marine bacteria also are characterized by their pressure tolerance, especially those at depths. These forms belong to 

the group of barophiles.[1] -[3] 

The mechanism process of light production through chemical reaction. The development of method to isolate the luciferin-luciferase 

complex from tropical insects belonging to family Lampyridae offered a possibility for biochemical companies to commercially 

produce tests detecting high energy cell components, such as e.g. ATP. Most of the organism emits the share the chemical 

components’ involved in luminescence emission these are referred as luciferin and luciferase. Luciferin recycles as a specific 

activity remains same for years. Not only luciferins there are other compounds which are recycling to maintain the light emission 

phenomenon. Luciferin consist of two polypeptide chains alpha and beta of different molecular weight encoded by different genes 

luxA, luxB.[2] 

Marine bacteria, which were rich in environment, have great value in medicine development, ecological research and environmental 

protection. Important applications that currently being practiced are the event of autoluminescent plants for light production and 

whole-cell biosensors for detecting various toxicants. Besides, cloning studies of luciferases of various luminescent organisms and 

their fluorescent proteins such as the well-known green fluorescent protein. These protein importance in bioluminescent Imaging 

to check the interaction of infectious microorganisms with living cells. [4-7] 

In this study, the sea water samples from the Dahanu Beach, Kelwa Beach and Girgaon Chowpatty Beach were collected and 

screened for isolating luminous bacteria. Six bioluminescent bacteria were isolated using sea water agar medium and TCBS medium 

was identified by gram staining and biochemical tests. 

 

MATERIALS & METHODS 

Sample collection  

Sea water samples were collected from three different locations of coastal regions of Maharashtra, Dahanu Beach 

(19.99120"N,72.72250"E), Kelwa Beach (19.7020"N ,72.77470"E) and Girgaon Chowpatty Beach (18.95190"N ,72.81660"E). 

Water samples were collected by autoclaved dark bottles under water and then opening their caps. The bottles were sealed under 

water and then kept in dark at 40C until processed for isolation of bacterial strains. 
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Enrichment of bioluminescent bacteria 

One ml of the water sample was added to 50 ml (in 100 ml flask) of Photobacterium broth (M783 Himedia) and incubated at room 

temperature for overnight. After the incubation the flasks were observed for the luminescence in dark room and used for isolation 

of bioluminescent bacteria. 

Isolation of luminous bacteria 

A loopful of the enriched sample was streak inoculated on Thiosulfate Citrate Bile Salt agar (M189 Himedia), Sea Water Agar 

(M592 Himedia) plates and incubated in darkroom at room temperature for 24 hrs. After the incubation, the plates were observed 

in darkroom, and the bacterial bioluminescence colonies showing were marked. The plates were brought to culture room and the 

marked colonies were suspended in sterile saline and streak inoculated on respective media plate. The procedure was repeated for 

several times to get pure isolated colonies of bioluminescent bacteria. Bacterial colonies were preserved at 4°C. 

Bacterial identification 

TCBS Agar medium and Sea Water Agar medium were a selective medium that allows the selective growth of bacteria belonging 

to the genera Vibrio spp. and Pseudomonas spp. Bacterial characterization was preliminary performed based on cellular and 

microscopic morphology, and biochemical tests. Gram staining was carried out as a common differentiating technique. The 

biochemical tests include, Methyl red, Indole, Voges Proskauer test, Citrate utilization test, Glucose, Sucrose, Catalase, Oxidase. 

According to “Bergey's manual of determinative bacteriology, 9th ed.,” Luminescent, there are three genera and five species of 

luminous bacteria, Vibrio cholerae biotype, Pseudomonas, Vibrio fischeri, Lucibacterium harveyi, Photobacterium phosphoreum 

and Photobacterium mandapamensis. [10] 

Effect of environmental factors on the luminescence 

Effect of pH 

100 ml of Photobacterium broth medium was prepared at different pH levels (4, 5, 6, 7 and 8). Acidic pH was adjusted using 0.1 N 

H2SO4 and alkaline pH was adjusted by 0.1 N NaOH solution with the help of Auto digital pH meter (Model- Labline 11). The 

ultimate volume of each medium was made up to 50 ml in 50 ml volumetric flask with distilled water, mixed well and transferred 

to 100 ml Erlenmeyer flasks.  

Effect of NaCl Concentration (% w/v)  

100 ml Photobacterium broth medium was prepared by supplementing NaCl at 5 levels (0, 2, 4, 6,9 and 12)  individually. 

 

 

RESULTS AND DISCUSSION 

In the present study, marine water samples were collected from different sites of Palghar district and Mumbai shore area in 

Maharashtra. 

Isolation and Identification of Bioluminescent Bacteria 

The enrichment, isolation method resulted in six isolates (Table 1) of the bioluminescent bacteria from three different sites. The 

cultures were appropriately coded and preserved long time storage at -800C freezer (Model-ULT-185, Remi ltd.) 

Table 1: Isolated bacteria 

Sr. No. Sample site Culture code 

1 Dahanu Beach VIMS 1, VIMS 2 

2 Kelwa Beach VIMS 3, VIMS 4 

3 Girgaon Chowpatty Beach VIMS 5, VIMS 6 

The six different luminescent colonies were noted after the incubation. The isolated colonies were named culture code as VIMS 1, 

VIMS 2, VIMS 3, VIMS 4, VIMS 5 and VIMS 6. The isolated bacterial colonies were identified by cultural, morphological and 

biochemical characteristics of bacterial cell. 

Table 2: Morphological characteristics 

Culture 

code 

Colony Observation 

Shape Margin Elevation Size Texture Appearance Pigment 

VIMS 1 Circular Entire Flat Small Smooth Glistening Pigmented 

VIMS 2 Irregular Lobate Raised moderate Rough Dull Non pigmented 

VIMS 3 Filamentous Filamentous Flat Small Smooth Glistening Non pigmented 

VIMS 4 Circular Entire Flat Small Smooth Glistening Pigmented 

VIMS 5 Circular Entire Flat Small Smooth Glistening Pigmented 

VIMS 6 Circular Entire Flat Small Smooth Glistening Pigmented 

All the culture code (strains) were tested by Gram staining and observed colony characteristics (Table 2). 
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Table 3: Biochemical characterization 

Culture 

code 

Cell 

shape  

Motility  MR Indole VP Citrate 

test 

Glucose Nitrate  Sucrose  Catalase Oxidase Identification 

VIMS 1 Curved

rod 

shape 

Non 

motile 

+ + - - - + - + + Vibrio spp. 

VIMS 2 Curved

rod 

shape 

Non 

motile 

+ + - - - - - + + Vibrio spp. 

VIMS 3 rod Motile + - + + - + + + + Vibrio spp. 

VIMS 4 Straight 

short 

rods 

Motile  + + - + + - - - + Pseudomona

s spp. 

VIMS 5 Straight 

short 

rods 

Motile  + + - + + + + + - Pseudomona

s spp. 

VIMS 6 Straight 

short 

rods 

Motile  - - - + - - - + + Vibrio spp. 

 

+=Positive, -= negative 

All the isolates were belonging to the group of gram negative bacteria .The isolated colonies were identified by biochemical tests. 

The isolated bacterial colonies such as VIMS 1, VIMS 2, VIMS 3, VIMS 4, VIMS 5 and VIMS 6 were compared with Bergey’s 

manual of systematic bacteriology (Table 3). 

The present study, Vibrio spp. and pseudomonas spp. were successfully isolated from sample site such as Dahanu Beach, Kelwa 

Beach, Girgaon Chowpatty Beach. Similar finding, Kannahi et al., Shanware et al., Thakre et al. studied by Bioluminescent Vibrio 

spp. and Pseudomonas spp. were isolated from marine water samples collected from Diu beach (Gujarat), Nagapattinam seashore 

(Tamil Nadu), Dapoli beach (Maharashtra). In the study by Arulmoorthy et al , Hongda et al and Nawaz et al reported by Vibrio 

spp. was isolated from sea water samples. 

Effect of environmental factors on the luminescence 

Effect of pH  

pH 7 was found to be optimum for good luminescence of the isolates. The greatest intensity of bioluminescent emission was detected 

at pH from 5 to 6 

Table 4: Effect of pH on luminescence Isolates 

‘-‘: Negative, ‘+’: Poor, ‘++’: Good 

Table 4 showed that isolates such as VIMS 2, VIMS 3, VIMS 4, VIMS 5, VIMS 6 were unable to grow at pH 4 and 8. Isolate 

VIMS1 was able to emit low intensity of luminescence at pH 8. Similar, Kannahi et al. and Parmar et al. showed that pH 7 was 

found to be optimum for good luminescence of the isolates. 

 

 

 

 

 

 

 Luminescence Isolates 

pH VIMS 1 VIMS 2 VIMS 3 VIMS 4 VIMS 5 VIMS 6 

4 - - - - - - 

5 + + + + + + 

6 ++ + + + ++ + 

7 ++ ++ ++ ++ ++ ++ 

8 + - - - - - 
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Effect of NaCl Concentration (% w/v)  

2% NaCl concentration was found to be optimum growth of isolates. 

Table 5: Effect of NaCl concentration on luminescence Isolates 

 

The isolates failed to grow in absence of NaCl. Such observation suggest that NaCl plays an important role in growth stimulation. 

Further increase in NaCl concentration was a negative effect on luminescence (Table 5).The significant effects on luminosity of all 

isolate by the concentration of sodium chloride were observed in the experiment. Hongda et al. reported by the growth of 

luminescence isolates was optimum at 2 % (w/v) NaCl similar Nawaz et al. 

CONCLUSION  

In the study out total six isolates of bioluminescent bacteria were isolated from marine water using SWA and TCBS medium to 

determine the presence of Vibrio spp. and Pesudomonas spp. species.  

All the isolates were found to be Gram negative nature. According to “Bergey's manual of determinative bacteriology, 9th ed.,” 

compare to result all the isolates were identified as Vibrio spp. and Pseudomonas spp. Out of the six isolates two isolates from 

Dahanu beach showed similarity with Vibrio spp. One isolate from Girgaon Chowpatty Beach was also found to be Vibrio spp. 

While the isolate from Kelwa Beach also showed similarity with Vibrio spp. One isolate from Girgaon Chowpatty Beach and Kelwa 

Beach were showed Pseudomonas spp. 
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 Luminescence Isolates 

NaCl Conc. 

(%) 

VIMS 1 VIMS 2 VIMS 3 VIMS 4 VIMS 5 VIMS 6 

0 - - - - - - 

2 ++ ++ ++ ++ ++ ++ 

4 + ++ + ++ ++ + 

6 + ++ + ++ + + 

9 - - - - - - 

12 - - - - - - 

http://www.ijrti.org/

