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Introduction

Seafood related disease outbreaks have been reported almost 

throughout the world including countries like Japan, U.S, India 

and U.K. International Committee for Microbiological Food Safety 

(ICMFS) has devised permissible counts for various pathogens 

in di�erent food products. Presence of these pathogens above the 

acceptable level is usually rejected by the importing country as un�t 

for human consumption, so to assess the microbiological quality of 

seafood in any part of the world has become signi�cant to avoid health 

hazards and also economical losses. Some of the bacteria isolated from 

the gastrointestinal tract have been related to crab disease. Nevertheless, 

the association between gastrointestinal bacteria and crab disease 

remains unclear. So far no such work is hitherto attempted to study 

the micro�ora in commercially important portunid crabs, P. pelagicus 

and P. sanguinolentus because these two crabs are available throughout 

the year along Cuddalore and Parangipettai coast [1]. Since they are 

available round the year consumers prefer these crabs without knowing 

the bacterial contamination. So study on bacterial contamination in 

crabs is essential and also need of the hour. �ere is so far no much 

information on the seasonal microbiological contamination of crab 

intestine. �erefore, studies on crab gut microbiology are needed for 

the management both in aquaculture and public health perspective.

Materials and Methods

�e study was carried out during the period of December 2008 to 

November 2009. �e crabs, P. pelagicus and P. sanguinolentus were 

collected from two di�erent places viz., Cuddalore O.T (Lat. 11° 43' 

N; Long. 79° 49' E) and Parangipettai (Lat. 11°43' N; Long. 79° 48' E) 

at three di�erent sites like landing, auction place and �sh market. �e 

crabs were categorized into male, female and berried. Sampling was 

done in the morning times uniformly in the last week of every month. 
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Abstract

 The aquaculture industry of the world has been facing serious problem due to microbial diseases. The 

present study was carried out to know the gut microflora of two commercially important crabs, P. pelagicus and P. 

sanguinolentus for a period of one year from December 2008 to November 2009. The crabs were collected from 

two different places viz., Cuddalore O.T and Parangipettai coast at three different sites like landing centre, auction 

place and fish market. The total viable count of bacteria in the gut of crabs in Parangipettai coast was ranged from 
3.2×104 to 2.54×106 Cfu/g ml-1 in the month of June and the lowest count was observed in the month of November. In 

Cuddalore O.T, it was ranged from 3.3×104 to 2.8×106 Cfu/g ml-1 in the month of June and minimum were observed 

in the month of October. Among three different sites, site III (Fish market) had highest values of colonies than 

landing centre and auction place of both the stations. The male consists of highest microbial count than females and 

berried. P. sanguinolentus were shown highest microbial count than in P. pelagicus. In this study 6, bacterial genera 

from the gut of crabs were identified. V. parahaemolyticus was noted in the highest percentages in the months of 

June-August and lowest percentages in January and October. P. fluorescens was present as dominated species 

at cooler temperature in winter, which perhaps reflects its lower temperature optimum. Apart from Pseudomonas, 

the culturable bacterial community of Parangipettai coast and Cuddalore O.T consisted mainly of Staphylococcus 

aureus, S. saprophyticus and Acinetobacter calcoaceticus. S. aureus was found throughout the year except February 

in Parangipettai coast and March in Cuddalore O.T. In the present study, enzyme producing ability of the isolates 

was high in S. aureus for protease enzyme when compared to other isolates. There is no cellulase activity for any 

one of the isolates.
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�e collected samples were kept in ice box in sterile bag to avoid the 
multiplication of microorganism. Physico-chemical parameters such 
as surface water temperature, salinity and pH were analyzed in the sea 
water where the crabs were caught during all the months with the help 
of degree celsius thermometer, hand refractometer (Atago, Japan) and 
pocket pH pen (Eutech, Malaysia) respectively. 

Crabs were brought to the laboratory in ice box, washed several 
times with sterile sea water to prevent contamination from shell surface 
and mantle �uid and subsequently the gut of the crabs were aseptically 
removed. �e tissues adhering to the gut were carefully removed using 
a sterile forceps. �e gut alone was homogenized with 9ml of 50% 
sterile sea water. Serial dilutions were made from homogenate and 
from that 0.1 ml was spread into petriplates containing Zobell’s marine 
agar for enumeration of total heterotrophic bacteria and TCBS for 
enumeration of Vibrio species. �e plates were incubated at 37°C for 
24 hours following which the total CFU (Colony Forming Units) was 
counted. �e isolated colonies were picked for further identi�cation.

�e isolates were characterized for phenotypic and biochemical 
properties for identi�cation. �e biochemical tests like, Indole, Methyl 
red, Voges Prauskauer, Citrate utilization test, Triple sugar iron agar, 
Oxidase, Catalase and Carbohydrate fermentation test were carried out 
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show higher number of bacteria than landing centre and auction place. 
�e highest bacterial count in �sh market samples was mainly due to 
secondary contamination. �is starts right from the landing site to �sh 
market sites. In general, the �shes in the landing areas are washed to 
remove adhering sand by using the contaminated coastal waters and 
also �sher folks sprinkle wet sand over the crabs to delay out spoilage. 
But actually this hastens the process of spoilage due to the high level of 
bacterial contamination of beach sand. �e crabs are also transported 
and marketed in unrefrigerated condition and in ambient temperature. 
Hence, it is obvious that the tropical warm climate throughout the 
years would favor multiplication of the bacteria compared to those in 
temperate environment. Handling repeatedly, when transported from 
one place to another also increases bacterial contamination. 

In Cuddalore O.T, the landing time of the crabs is usually in early 
morning (4 am) hours and the crabs are sold up to 9 am. �e time 
from 4 am to 9 am is su�cient for multiplication of microbes in the 
crabs. By this time, the �sher folk uses poor quality of ice and washing 
with contaminated waste waters also enhance microbial populations 
whereas in Parangipettai coast,  landing time is around 7:30 am and the 
crabs are sold up to 10:30 am and this area is also free from pollution. 
�e time for landing to sale of crabs is very short. �is attribute high 
microbial load in Cuddalore O.T than in Parangipettai coast. Bryan 
[3] and Sakthivel [4] used contaminated waste water for washing the 
�shes at landing area. Hence, they observed bacterial contamination in 
their studies. So they recommended for the use of good quality of water 
for washing and processing of �shes to avoid bacterial contamination. 
Stewart et al. [5] reported that commercially captured crabs are 
presumed to su�er the most injuries due to crowded conditions of 
capture and rough handling.

�e crabs are transported from the landing to market place by 

keeping them in ice to avoid spoilage by bacterial contamination. If 

contaminated water is used for the preparation of ice, it is used as a 

source of microbes to spoil the crabs. Barile et al. [6] found that the 

shelf-life of Faughn’s mackerel in ice was reduced by the day for each 

hours of delay in icing/exposure to ambient temperature of 28-30°C. 

When bacterial quality of the ice is not good, it a�ects the quality of 

�sh. 

High microbial load in the Cuddalore O.T may be due to pollution 

by means of untreated sewage disposed into the coastal waters. 

�e present results are very close to the study of Ramamoorthy [7]. 

He reported that pollution of coastal waters by untreated sewage 

has resulted in the spread of microbial pathogens. Impairments of 

water quality is of prime concern as water is a potential source of 

contamination of seafood. �e special interest is the involvement 

of several allochthonous microbes, many of which are public health 

hazards.

In the present study, males had maximum numbers of bacteria 

than females and berried. Di�erences in bacterial counts between male 

and female crabs were also observed [8]. �ey explained that males, 

which predominated in the summer samples, had a higher incidence of 

injury and missing appendages than did females. High microbial load 

in the males may be due to the loss of appendages. In contrast, it was 

reported that the presence of detectable bacteria in the crab did not 

associate with the sex of the animals [9].

Environmental parameters such as temperature, salinity, pH 

and dissolved oxygen played a major role in the distribution of total 

heterotrophic bacteria in any aquatic system [9-11]. Generally, the 

bacterial loading was high except during winter, one of the reasons 

possibly being that the high ambient temperature in the water was close 

for identi�cation. To check the capability of enzyme production in the 
bacteria the primarily method was carried out such as Starch hydrolysis 
(Amylase activity) and Gelatin hydrolysis (Protease activity).

Statistical Analyses

Analysis of variance is used to test the homogeneity between the 
dilution factor and sexes of P. pelagicus and P. sanguinolentus with 
di�erent stations and also tested with monthly variables [2].

Results

In Parangipettai Station I, the surface water temperature varied 
from 22.3°C (November 2009) to 34.5°C (April 2009). �e salinity 
during sampling period was ranged from 20.5 (Nov 2009) to 34 ppt 
(May 2009). �e sea water pH was slightly alkaline. �e pH was ranged 
from 7.8 (Dec 2008) to 8.5 (May 2009). However in Cuddalore O.T 
Station II, the surface water temperature varied from 22°C (November 
2009) to 32.5°C (April 2009). �e salinity during sampling period 
ranged from 22 (December 2009) to 34.5 ppt (May 2009). pH ranged 
from 7.8 (December 2008) to 8.4 (May 2009).

Results of the seasonal quantitative estimation of total heterotrophic 
bacteria in the gut of crabs were obtained. �e total viable count of 
bacteria in the gut of crabs in Parangipettai was ranged from 3.2×104 
to 2.54×106 Cfu/g ml-1 in the month of June and the lowest count was 
observed in the month of November. In Cuddalore O.T, it ranged from 
3.3×104 to 2.8×106 Cfu/g ml-1 in the month of June and minimum were 
observed in the month of October. Among three di�erent sites, site 
III (Fish market) had highest values of colonies than landing centre 
and auction place of both the stations. �e male consists of highest 
microbial count than females and berried. P. sanguinolentus was 
observed to have the highest microbial count than in P. pelagicus. 

It was identi�ed up to the genus and species level about 86% of 
the isolates grown on Zobell’s marine agar and by biochemical tests. 
In all the sampling sites, the gram-negative bacteria prevailed over 
the gram-positive ones. Colony morphology of the isolates showed 
circular, irregular and mucoid with di�erent types of margin, such as 
entire and circular. Size of the colonies and evaluation were also quiet 
distinct from each other. In this study 6, bacterial genera from the gut 
of crabs were identi�ed.

V. parahaemolyticus was noted in the highest percentages in the 

month of June-August period and lowest percentages in January and 

October. P. �uorescens was present as dominated species at cooler 

temperatures in winter, which perhaps re�ects its lower temperature 

optimum. Apart from Pseudomonas, the culturable bacterial 

community of Parangipettai coast and Cuddalore O.T consisted 

mainly of Staphylococcus aureus, S. saprophyticus and Acinetobacter 

calcoaceticus. S. aureus was found throughout the year except February 

in Cuddalore O.T. 

To evaluate the microbial load of crabs gut, spread plate technique 

was performed. �e isolates were fast growing and most of them 

were mucoid in nature. However, a little variation was observed in 

their morphology of the colonies. �e colonies were picked and pure 

cultured and maintained in slants. Colony morphology was observed 

for every isolates. Isolates were named as S1, S2, S3, S4, S5 and S6. 

Staining reactions revealed that out of �ve isolates, three of them were 

gram negative and the remaining two was gram positive. A more 

extensive study revealed that most of the isolates are non-motile, are 

aerobic, oxidase and catalase positive. 

Discussion

In the present study, the �sh market samples for both the stations 
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212°F is discussed. Microbiological data comparing this process to the 
present industrial process (10 minutes at 250°F) indicate equivalent 
bacterial reduction for the two methods. �e depuration process alone 
resulted in bacterial reductions averaging 99%. 

Crabs treated in this manner, followed by an 8-minute steam at 
212°F resulted in greater meat yield, better organoleptic quality and 
acceptable microbiological levels in terms of public health standards.

It is feasible that higher microbial populations due to environmental 
conditions may lead to unusually rapid spoilage in �nished crab meat 
product; especially if processing companies do not follow Good 
Manufacturing Practices (GMPs), maintain good sanitation practices, 
good employee hygienic practices, and maintain good temperature 
control of the product from harvest through production, transport, 
storage, and consumption by the consumer [27]. Several studies have 
demonstrated that the alimentary tract is one of the major infection 
routes for pathogenic bacteria. [28,29] Sugita et al. [30] reported that 
amylase production was highest in Pseudomonas and Vibrionaceae in 
rocky crab (Plagusia dentipes). In the present study, enzyme producing 
ability of the isolates was high in S. aureus for protease enzyme when 
compared to other isolates. �ere is no amylase activity in P. �uorescens. 
�ere is no cellulose activity for any one of isolates. �e activity of 
carbohydrates in general and of amylase in particular, di�ers from 
species to species and appears to be related to their feeding habits [31]. 

It has been revealed from the present study that the bacteria 
present within the gut of crabs are capable of producing protease 
enzymes. Bacteria in the surrounding environments and feeding habit 
may in�uence on the composition of the gastrointestinal microbiota 
in crabs. �e intestinal micro�ora potentially could have a signi�cant 
role in digestion [32]. �e information generated from the present 
investigation of these bacteria in commercial aquaculture acts as 
supplement in formulated �sh in feed or in form of bacteria bio�lm to 
achieve colonization in the crab gut at a higher degree.

�e acceptable microbial levels for raw crabs are minimum 
105 to maximum 106 as given by ICMR. According to the present 
investigation, maximum microbial levels 106 was recorded in site II 
and III in Cuddalore O.T stations than in the point I (104). Where as 
in Parangipettai coast, maximum microbial levels 106 was recorded in 
site III than in sites I and II. �is may be due to human handling and 
improper hygienic conditions. 

In conclusion, it can be stated that great attention has to be 
paid to the town Cuddalore O.T since both the sampling sites were 
contaminated by human activities. �e occurrence of high counts of 
pathogens in marine food may cause food poisoning; especially in 
individuals who consume this sea food raw, or lightly or insu�ciently 
cooked. Before sewage disposal into the sea, it should be treated 
otherwise it may in�uence the organic load directly and bacterial load 
indirectly.

to optimum for many mesophilic bacteria in natural systems [12]. �is 
is true in the present observation that di�erent seasons in�uence the 
bacterial count of the crabs collected from two stations. �e bacterial 
diversity was increased in June and declined drastically in November 
in both the stations. Our results are in agreement with the observations 
of Gacic et al. [13]. �ey support the bacterial dominance in summer. 
�e temperature was favorable to the bacterial growth as well as the 
substrate supply increase. In this season, the e�ects of the hydrological 
features determined the very low dissolved inorganic nutrients 
concentration which leads to phytoplankton biomass. 

�e species composition of the gut and cuticular membrane 
micro�ora in the crabs belonging to gram positive like Bacillus, 
Micrococcus, Corynebacterium and gram negative, Pseudomonas, Vibiro, 
Flavobacterium and some members of the family Enterobacteriaceae, 
have been identi�ed. Of these, Micrococcus sp. and Pseudomonas sp. 
were dominant in the gut of all crabs [14]. Generally gram negative 
bacteria were found to be the dominant forms in the gut of the 
samples. In the present study, it is evident that V. parahaemolyticus, P. 
�uorescens, S. aureus and S. saprophyticus were the dominant forms in 
gut samples of crabs. Antai and Ibrahim [15] reported the occurrence 
of Staphylococcus in crab could have originated during handling and 
preparation of the materials.

Nielsen et al. [16] reported that Aeromonas hydrophila was present 
in crab P. pelagicus. In contrast, Ullmann et al. [17] reported that 
A. hydrophila was not found in the crab P. pelagicus. In the present 
investigation also, A. hydrophila was not recorded either in P. pelagicus 
or P. sanguinolentus. 

In general, not all the bacteria cause disease to the host unless the 
necessity arises. Vibrio, Pseudomonas, Aeromonas, Corneybacterium 
are the major disease causing bacteria and such forms are normally 
found in the environment and healthy animals [18-21] without causing 
any disease. It is supported by the conclusion given by Lightner et al. 
[22] that the normal surface �ora of healthy �sh did not cause any 
disease by itself unless there was an incidence between the host and 
the pathogen. Also the environmental stress conditions cause disease 
[21,22].

Major groups that contain cultivable members include Vibrio, 

Pseudomonas spp. and Staphylococcus spp. In the present study some 

representatives of Vibrio, Pseudomonas and Staphylococcus groups were 

isolated. Pseudomonas is o�en encountered in sea water, sediments, 

phytoplankton and zooplankton [23]. �e presence of Actinobacter and 

Vibrio was also remarkable. Members of the genus Acinetobacter are 

usually isolated in water. Vibrio occurs in saline aquatic environments, 

free in the water and bound to animate and inanimate surfaces. 

Aquatic animals always take a large number of bacteria into 

their gut from water, sediments and/or food. Most of these bacteria 

are temporary residents, frequently because of incompatible physical 

and chemical conditions, lethal interactions between bacteria, and/

or immune response in the gut of the host animals. Certain bacteria 

are present in the gut for a relatively long term and they form the gut 

micro�ora speci�c to the host animals [24]. A recent estimate is that, 

in animals, usually less than 4% of the energy present in the feed is 

transferred into new organic matter in the organisms that consume it 

and the micro�ora in the gut can aid in the manifold increase of this 

rate. �us the microorganism functions in diverse ways [25]. 

Tinker [26] studied that the normal precooking process used in 

industrial crab picking operations facilitates meat removal and reduces 

bacterial population. A precook process involving a depuration in 200 

ppm chlorinated water followed by an 8-minute exposure to steam at 
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