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1. Introduction

  Bioluminescent bacteria can be isolated readily from the 
marine environment. In nature, diversity of emitting light 
luminous bacteria is abundant in seawater, on surface of 
marine animals and in the specialized organ of luminous 
fish and cephalopods. The edible crabs are commercially 
important and get high price as there is a rapidly expanding 
demand for crab meat both in local and international 
markets. The marine blue swimmer crab, Portunus 
pelagicus (P. pelagicus) (Linneaus, 1758) (Family: Portunidae) 
also known as flower crab is an important nominee and 
cultivable species for aquaculture in India. 
  Microbial infections have been a major concern of 
aquaculture worldwide but to date, the literature does not 

offers any information on pathogenic microbes with the gut, 
larval rearing system of P. pelagicus  and their pathogenic 
role in the larval culture and survival. With respect to 
indigenous pathogenic Vibrio sp. it appears that crabs from 
cold waters are far less likely to act as vectors of these 
pathogens than shellfish from temperate waters[1]. Garcia 
et al reported on crab and shrimp hatcheries, bacterial 
infection, especially those carried by luminescent Vibrio 
sp. result in serious disease that affect animal growth and 
total production[2]. Water near shore is one of the major 
sources of infection; the midgut content of shrimp and crab 
broodstocks are to be main source of the luminous vibriosis 
pathogens[3]. More than a few Vibrio sp. and Pseudomonas 
sp. are known to be fatal pathogens in zoeal stages of 
mud crabs[4]. In the present investigation, we examined 
the association of pathogens with edible crabs collected 
in marine ecosystems especially in the Palk Strait region. 
Hence, there exists a lacuna in understanding the ecology 
and physiology of luminous bacteria associated with P. 
pelagicus. 

ARTICLE INFO                           ABSTRACT

Article history:
Received 25 June 2012
Received in revised from 5 July 2012
Accepted 7 Octoberr 2012
Available online 28 October 2012

Keywords:
Bioluminescent bacteria
Colony forming unit
Physico-chemical parameter
Portunus pelagicus
Vibrio harveyi

Objective: To screen the bioluminescent bacteria from Portunus pelagicus (P. pelagicus) at 
Thondi coast, Palk Strait, Bay of Bengal, India. Methods: Physico-chemical parameter including 
atmospheric and surfacewater temperature, pH, salinity and dissolved oxygen were analyzed. 
The population of bioluminescent bacterium was screened in ambient water and blue swimmer 
crab of P. pelagicus (muscle, gill, hemolymph, shell) and colony forming unit (CFU) was calculated. 
Result: Atmospheric and surface water temperatures varied from 26.1 and 27.3 °C to 33.4 and 32.6 °C, 
respectively; salinity varied from 28.4% to 34.3%, pH varied from 7.6 to 8.6, and dissolved oxygen 
varied from 4.8 to 6.9 O2 ml/l. In addition, the maximum CFU value was identified (12.63 x104 
CFU/ml) during postmonsoon season and the minimum level (1.09 x104 CFU/ml) identified during 
summer season. Further, based on the phenotypic characterizations the isolated strain were 
identified as Vibrio harveyi (V. harveyi). Conclusions: It is concluded from  that the incidence of V. 
harveyi infections was frequently identified with edible crab of P. pelagicus, throughout the study 
periods in different seasons.
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2. Materials and methods

  The P. pelagicus male crabs were collected from Thondi 
coast (N 9曘44’; E 79曘01’) Palk Strait region, India. The 
samples were collected for one year during January to 
December 2010 at four different seasons such as postmonsoon 
to monsoon preferably middle month of every season. 
Live animals were brought to the laboratory in polythene 
buckets, surface water samples were taken in sterile 1-liter 
polypropylene bottles within 1 to 2 h of collection. 

2.1. Physico-chemical parameters analysis	

  The following physico-chemical parameters such as 
atmospheric and surface water temperatures (mercury 
centigrade thermometer), pH (Elico pH meter Model-LI-120), 
Salinity (Refrectometer Model E-2) and dissolved oxygen[5] 

were investigated at Thondi coastal region. 

2.2. Enumeration of bioluminescent bacteria associated P. 
pelagicus

  Samples such as muscle, gill and gut macerated with one-
half strength sterile Rila salts solution (pH 8.4). In addition, 
hemolymph sample also collected using 23-gauge needle 
by penetrating the intersegmental membrane between the 
posterior of the carapace and the abdomen after the site was 
disinfected with alcohol[6]. Collected samples serial diluted 
with PBS solution up to 10-8 dilutions and spreaded over the 
luminescent agar medium for the isolation of bioluminescent 
bacteria. Control plates also maintained without the addition 
of sample. All the plates incubated at 28 曟 for 24 h. After 
attaining the visible growth the bluegreen colonies counted. 
The collected samples further identified using standard 
protocols[7-10]. 

3. Results

  Atmospheric temperature ranged from 26.1 to 33.4 曟 and 
the maximum temperature identified during summer season 
and the minimum temperature (26.1曟) identified during the 
monsoon season. The maximum surface water temperature 
(32.6曟) recorded during the summer season and minimum 
temperature recorded during the monsoon season. Further, 
the maximum and minimum salinity level identified during 
the summer and monsoon season respectively. The maximum 
potential hydrogen-ion concentration (pH) recorded during 
the summer season and minimum recorded during monsoon 
season. Dissolved oxygen content also varied 4.8 to 6.9 ml/l 
and the maximum during monsoon and minimum identified 
summer season (Table 1). In addition, the maximum CFU 
value identified in water during postmonsoon season and 
the minimum  level identified during summer season (Table 
2). Based on the phenotypic characterization the isolated 

bacterial pathogen was identified as V. harveyi (Table 3). 
Table 1.
Seasonal variation of physico-chemical parameters were record at 
Thondi from January to December 2010.

Parameters Season of collection 2010
Postmonsoon Summer Premonsoon Monsoon

Atmospheric 
temperature
 (曟)

28.2 33.4 31.2 26.1

Surfacewater 
temperature
 (曟)

28.6 32.6 31.8 27.3

Salinity (%o) 32.1 34.3 29.2 28.4
pH water 7.7 8.6 7.6 7.1
Dissolved 
oxygen 
(O2 ml/l)

5.5 4.8 5.6 6.9

Table 2.
Quantitative distribution- of luminous bacteria from different parts of 
P. pelagicus in seawater.      
Collection of 
Season 2010

Bodyweight 
grams

Counting (CFU g) x104 Counting (CFU ml) x104

Shell Gill Muscles Hemolymph Water
Postmonsoon 193.67 3.77 5.14 2.07 2.41 12.63
Summer 176.34 1.12 3.16 - 1.09 7.96
Premonsoon 183.26 2.43 4.82 - - 7.52
Monsoon 270.51 1.88 2.93 1.11 1.22 3.99

Table 3.
Characteristics of luminous strains isolated. 
Characteristics V. harveyi
Gram stain -
Morphology of cell R
Luminescence +

Colour on TCBS Green 
Growth In NaCl 0% -

3% +

8% +

10% +

12% -
Growth in Seawater +

Growth temperature 4曟 -
28曟 +

35曟 +

Motiliy +

Oxidase +

Catalase +

Vogas proskauer -
Amylase production +

Gelatinase +

Lipase +

Chitinase -
Glucose fermentation +

Mannose +

Pyruvate +

Lactose -
Acetate +

Mannitol +

Propionate -
Haptanoate -
Sucrose -
+: Positive, -: Negative, R: Rod shaped.
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4. Discussion 

  In marine environment, bioluminescent bacteria are 
exposed to various physico-chemical conditions. The 
present study was an attempt to identify the distribution 
of luminous bacteria in seawater and the edible crab 
of P. pelagicus in Thondi coastal area. In general, 
seawater of the Thondi coastal area found with maximum 
luminescent bacteria continent than tissue samples of P. 
pelagicus. Atmospheric temperature is most important 
factor calculating the physiological activities of tropical 
bioluminescent bacteria. In this study, higher atmospheric 
temperature was recorded during summer season and 
the lower surface water temperature noticed in monsoon 
season. Influence of temperature play an important role in 
distribution of luminescent bacterial population[11-15]. 
  Salinity is one of the important factors which intensely 
influence the abundance and distribution of the animals 
in marine water. Moreover, the maximum level of salinity 
values recorded during summer season and this may due to 
higher degree water evaporation in coastal area. The lowest 
level of salinity found to monsoon season and this may due 
to heavy rainfall and fresh water inflow. Similar trends in 
the salinity values were observed in luminescent bacteria 
distribution[15-17]. The maximum pH level identified during 
summer season and minimum level of pH identified during 
monsoon season. The alteration in pH also plays important 
role in microbial population[18]. The results of the present 
study suggest that, dissolved oxygen concentration is found 
higher concentration during monsoon season and found 
lower during summer season. But, the level of dissolved 
oxygen in water region is not playing any important role in 
surface water[19, 20]. 
  The genus Vibrio is commonly found in coastal and 
estuarine waters[21-24] but some species are recognized to be 
potentially pathogenic to man and marine animals, causing 
vibriosis, a serious infectious disease. The understanding 
of the survival strategies of Vibrios is important to control 
both water quality and the transmission pathways of the 
disease[23,25,26]. Luminous bacteria serve as valuable tools 
for biological seawater mass characterization[12]. In the 
present study the occurrence of V. harveyi found maximum 
in surface water, followed by gill, shell and muscles, 
but the minimum level of V. harveyi was identified with 
the hemolymph. The result of CFU values improves the 
knowledge of distribution ratio of V. harveyi. Hence, V. 
harveyi is an important secondary bacterial pathogen in mud 
crabs Scylla tranquebarica affected primarily by white spot 
disease[27]. V. harveyi was more pathogenic in comparison 
to the other luminous bacteria causing mass deaths in 
crab larvae[28]. The association of various Vibrio sp. with 
Chionoecetes opilio, Cancer magaster, C. irroratus and 
Paralithodes camtschatica were reported for gill, shall, gut 
and water from Alaskan. Brandin and Pistole, in hemolymph 
of the Horseshope crab Limuls polyphemus. Since Vibrio sp. 

have been isolated from healthy P. pelagicus hypothesis 
on the opportunistic nature of vibriosis associated with 
crab has become widely accepted[6]. Mud crab for human 
consumption based on wild mud crab associated bacteria as 
well as their antibiotic resistant[30]. 
  A present study concluded that the natural P. pelagicus 
of Thondi coastal area presents of bioluminescent bacteria. 
Through the association of V. harveyi isolated from this 
crab it is not suitable for edible to human consumption. The 
Indian government has to be instructing the public sector 
need to cook P. pelagicus properly before use, to avoid the 
microbial contamination. 
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