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Seafood has traditionally being a popular part of the diet in many parts of the world and in some 
countries constituted the main supply of animal protein, lipids, carbohydrates, amino acids, fatty acids, 
vitamins and  minerals. Seafood is part of a healthful diet, but seafood consumption is not risk-free. 
Seafood is responsible for an important proportion of food-borne illnesses and outbreaks in the 
world.A number of bacterial illnesses may arise from the consumption of seafood. Understanding the 
transfer of  bacteria contaminants through the food web is critical to predict the exposure of humans to 
contaminants either through subsistence or commercial consumption of seafood and the possible 
health consequences of such exposure. In addition, such information is crucial in making accurate risk 
assessment for seafood safety purposes, a topic which is attracting much National and International 
attention. The present work deals with the isolation of pathogenic and non-pathogenic bacteria from 
two important commercially  edible crustacean speciesin order to understand the health status 
andconsumer safety of these crustacean species as seafood. The results of the present study recorded 
that  nine bacterial species  were isolated from different tissues of both sexes of shrimp species 
(Penaeussemisulcatus) and crab species (Portunuspelagicus) as seafood products. In this research the 
occurrence of Gram negative bacteria was more frequent comparing with Gram positive ones. 
Furthermore, bacteria  communities isolated from different organs of  crustacean  organisms collected 
from the study area showed a highly diverse and varied bacteria population associated with different 
organs, sex  and species. 
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INTRODUCTION 
 
Seafood products have attracted considerable attention as 
important sources in the human diet. Among seafood 
products crustacean organisms that considered as 
important of the aquatic fauna in the world.  Edible 
crustacean consumption have been increasing worldwide 
during the past decades (Barrento et al., 2008; Wardiatno 

et al., 2012; Wardiatno and Mashar 2010; Abdel Salam 
2013b; Abdel Salam and Hamdi 2015). The main reason 
for this increasing demand is thatedible crustaceans, such 
as crab, prawn, crayfish and lobsters are a good  source of 
protein, lipids, carbohydrates, amino acids, fatty acids, 
vitamins and  minerals (Rangappa et al., 2012; Sallam  and  



 
 
 
 
Temraz 2006; Oksuz  et al., 2009; Ehigiator and Oterai 
2012). Although  edible crustaceans are  part of healthful  
diet, but their as seafood consumption is not risk free; 
since seafood is considered as an important vehicle for 
marine toxins and chemical contamination. Furthermore,  
seafood is responsible for an important proportion of food 
born illness and outbreaks.  Seafood associated infections 
are caused by  variety of bacteria, viruses and parasites. 
This diverse group of pathogens results in a  wide  variety 
of clinical syndrome, each with its own 
epidemiology(Iwamoto et al., 2010). In general, illness due 
to contaminated food is perhaps the most widespread 
health problem in the contemporary world and an important 
cause of reduced economic productivity (Edema et al., 
2005). 

Edible crustaceans (crabs and shrimps) can be 
harvested from a range of aquatic environments – deep 
seas, shallow coastal waters and rivers. They are also 
grown in fish farms. Shrimps  are caught in nets and 
refrigerated on board ship until they can be delivered to the 
processing plant where they are washed, sorted, and 
usually peeled before being cooked. Some raw shrimps  
are sold frozen. The shrimps die immediately after capture 
and they start to deteriorate quickly. They can be 
contaminated with bacteria from mud and the surrounding 
water, from ice and the boat. Because it takes several days 
from being caught to being processed, the microbes 
multiply (Wan Norhana et al., 2010). Most of these  edible 
marine organisms are washed off, but more bacterial 
contamination can occur during peeling and other 
manufacturing steps. When frozen seafood products are 
consumed raw, there is the likelihood of endangering the 
health of the consumer especially when the micro-
organism present includes pathogenic ones (Adebayo-
Tayo et al., 2012a). 

Bacteria may be found on the skin, chitinous shell, gills 
as well as the intestinal tracts of marine organisms 
(Adedeji et al., 2012). The microbiological flora in the 
intestines of seafood is quite different being psychotrophic 
in nature and to some extent believes to be a reflection of 
general contamination in the aquatic environment 
(Adebayo-Tayo et al., 2012a). So, raw and undercooked 
edible crustaceans as shrimps and crabs represent an 
important marine environment vector of infectious agents 
and marine biotoxines this is due to the ability of marine 
organisms to concentrate pathogens and toxins during the 
filter-feeding process (EUROPEAN COMMISSION (EC) 
2001). During this process, they can accumulate and 
concentrate pathogenic microorganisms that are naturally 
present in harvest waters, such as vibrios (Iwamoto et al., 
2010). Vibrio spp are the most important 
bacterialpathogens of prawn. Over 20 species are 
recognized, some of these are human pathogens (Amira 
Leila et al., 2013). Vibrio are widely distributed in marine 
and estuarine  environments and in seafood throughout the 
world, which constitutes in many  countries  a  real    public  
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health issue  (Amira Leila et al., 2013). Furthermore, 
Salmonella have been shown to survive for over a month in 
the aqueous-sediment microcosm (Fish and Pettibone 
1995), and also thermophilic Campylobacter have been 
isolated from sea water. Contamination of seafood by 
pathogens with a human reservoir can occur also when 
growing areas are contaminated with human sewage. 
Outbreaks of seafood-associated illness linked to polluted 
waters have been caused by calicivirus, hepatitis A virus, 
and Salmonella enterica serotype Typhi (Desenclos et al., 
1991; Morse et al., 1986). Recent years have seen 
increased levels of production and consumption of 
seafood, leading to more frequent reporting of bacterial 
contamination. Therefore, the current study  aimed to 
isolate and identify pathogenic, healthy- threatened  
bacteria strains and beneficial bacteria species  from   
seafood crustaceans  (shrimps and crabs ).  Furthermore, 
to  stress on  health implication of their presence in these 
edible seafood. The result would help creating awareness 
among the  processors and consumers of the potential 
sources of contamination 
 
 
MATERIAL AND METHODS  
 
Collection of Samples 
 
Two crustaceans species; Both sexes of  
Penaeussemisulcatus (shrimps), and Portunuspelagicus 
(crabs) were collected from local fishermen at Majmaah 
province, Saudi Arabia. To avoid further contamination, 
during transportation from the source to laboratory. 
Samples were carried by special sterile bags packed in 
insulated box with ice to maintain the temperature around 5 
to 6 C Samples were placed inseparate sterile plastic bags 
to prevent spilling and cross contaminationand immediately 
transported to the laboratoryin a cooler with ice packs.After 
rinsing the samples insterile distilled water to remove any 
debris on their shell, samples were further prepared for 
bacterialisolation by cutting out, with sterile tools. 10 and25 
g ofinterior flesh content  (edible muscle, viscera and gills 
of both sexes of shrimp and crab species. 
 
Bacteriological analysis and identification 
 
For the isolation and identification of bacteria from edible  
muscles, viscera and gills of both sexes of shrimp and  
crab species collected and homogenized under aseptic 
condition. The homogenated each tissue sample was 
serially dilutedand spread over on nutrient agar medium. 
The plates were incubated at 37C for 24 to 48 
hoursobserved the bacterial colonies.The bacterial 
colonies wereenumerated with the formula, Bacterialcount 
(TBC/g) = Number of colonies ×Dilution factor/ Volume of 
sample (g).Morphological identification of thebacteria 
present in all samples was carried out with the Gram  stain,  
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                           Table  1: Bacteria identified from edible muscle, viscera and gill tissues of male and female shrimps and crabs  

 

Tissues Bacteriaspecies 

P. semisulcatus 

 

P. pelagicus 

 

 

 

 

Edible 
muscles 

Males Females Males Females 

Shigellaspp Shigellaspp Shigellaspp Shigellaspp 

Klebsiellaspp - Klebsiellaspp - 

- Salmonella 
typhimurium 

Salmonella 
typhimurium  

Salmonella 
typhimurium  

Aeromonasspp Aeromonasspp Aeromonasspp Aeromonasspp 

- Staphylococcus 
aureus  

- - 

Enterobacter spp - - - 

Serratiaspp - - - 

- Citrobacter 

 

- - 

 

 

 

Viscera 

Shigellaspp Shigellaspp Shigellaspp Shigellaspp 

Aeromonasspp Aeromonasspp Aeromonasspp Aeromonasspp 

- Staphylococcus 
aureus 

Staphylococcus 
aureus  

- 

- Enterobacter - Enterobacter 

Salmonella 
typhimurium  

Salmonella 
typhimurium  

Salmonella 
typhimurium  

Salmonella 
typhimurium  

Escherichia coli Escherichia coli Escherichia coli Escherichia coli 

 

 

 

 

Gills 

Shigellaspp Shigellaspp Shigellaspp Shigellaspp 

Aeromonasspp Aeromonasspp Aeromonasspp Aeromonasspp 

Staphylococcus 
aureus  

Staphylococcus 
aureus  

Staphylococcus 
aureus 

- 

Salmonella 
typhimurium  

Salmonella 
typhimurium   

Salmonella 
typhimurium  

Salmonella 
typhimurium   

Escherichia coli Escherichia coli Escherichia coli Escherichia coli 

Enterobacter - - Enterobacter 

 
 
acid fast stain and spore staining (Holt et al., 1996), 
followed by biochemical tests. 
 
Statistical analysis 
 
A test of significance of observed differences inlevels of 
identified  bacteria specieswas conducted using a 
onewayanalysis of variance (ANOVA). Meanswith the 
same letter for each parameter are not 
significantlydifferent, otherwise they do (P < 0.05). SPSS, 

for Windows (Version 15.0) was used for statistical 
analysis. 
 
 
RESULTS 
 
The bacteria enumerated from edible muscle, viscera and 
gill  tissues of both sexes of  shrimp and crab species are 
illustrated in Table 1. The recorded data detected that  
Shigellaspp,    Aeromonasspp,    Salmonella  typhimurium,  
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                           Figure 1. Bacteria species (TBC/g) identified from muscle tissues of  both sexes  of P. semisulcatus and P. pelagicus. 

 
 

 
 

                        Figure 2. Bacteria species  (TBC/gm) identified from viscera tissues of  both sexes  of P. semisulcatus and P. pelagicus. 

 
 
Staphylococcus aureus and Enterobacterspp were the 
prominent bacteria that are isolated from all studied tissues 
of crustacean organisms.  Whereas,  the muscle tissue of 
male  shrimps had Klebsiellaspp and Serratiaspp. 
Additionally,  edible  muscle  portion of male crabs 
contained Klebsiellaspp.  Furthermore, Citrobacterspp  was 
isolated from edible muscle tissue of female 
shrimps.While,Escherichia coliwasisolated  only from 

viscera and gills of bothsexes ofshrimp species and crab 
species. 

 Regarding with the total bacteria count in studied  
tissues of  male and female shrimps and crabs , the results 
in Figures 1- 3 indicated that muscle tissues of  all studied 
samples  had relatively few bacteria  concentration 
compared with viscera and gill tissues. Furthermore, the 
results declared that both sexes of shrimp  species 
contained higher level of all isolated  bacteria   comparable   
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                            Figure 3. Bacteria species (TBC/gm) identified from gill tissues of  both sexes  of P. semisulcatus and P. pelagicus. 

 
 
 
with  crab species except beneficial bacteria species 
(Escherichia coli)  in viscera tissues where significant 
decrease is  recorded(P < 0.001). 

As shown in Figure 1, the total bacteria countin edible 
muscle of male shrimps were higher than their females 
where significant increase was recorded (P < 0.001). 
Furthermore, it was observed that the concentration of 
bacteria in muscle tissues of male shrimps had this 
decreasing order: Shigellaspp>Aeromonasspp>Serratia 
 spp and  Klebsiellspp>Enterobacter spp. While, in their 
females this descending arrangement was recorded: 
Shigellaspp and Salmonella 
typhimurium>Citrobacter>Aeromonasspp>Staphylococcus 
aureus. In edible muscle tissues of male crab species, four 
pathogenic Gram negative bacteria species were isolated. 
Whereas, female crabs had threepathogenic Gram 
negative bacteria species. Also, it was detected that female 
crabs had higher bacteria count compared than their males 
and this increase is significant (P < 0.001). The 
concentration of bacteria found in muscles as per the 
order: Klebsiellspp and 
Aeromonasspp>Shigellaspp>Salmonella typhimurium and 
Aeromonasspp>Shigellaspp> Salmonella typhimuriumin 
male and female crabs respectively. 

As shown in Figure 2,  six bacteria  species were isolated 
from viscera of both sexes of shrimp and crab species. 
These  species are represented by Shigellaspp, 
Enterobacter, Aeromonasspp, Staphylococcus aureus, 
 Salmonella typhimurium  which were pathogenic bacteria 
and beneficial non-pathogenic bacteria species; 
Escherichia coli. The viscera of male and female shrimps 
had higher bacteria count of Shigellaspp, Aeromonasspp 
and Salmonella typhimurium comparable with both sexes 

of crab species where significant increase was recorded.  
Whereas, Escherichia coli were fewer than in crab species, 
statistically, this decrease is significant (P < 
0.001).Regarding the other  bacteria species, it was 
observed that  the viscera of male shrimps and female 
crabs  had Enterobacter (3x10

5
TBC/g and 6x10

4
 TBC/g  

respectively). While, Staphylococcus aureus; Gram 
positive bacteria was isolated  only from   female shrimps 
and male crabs (8.2 x10

4
 TBC/g  and 3x10

4
 TBC/g  

respectively). While, from gills Shigellaspp, Aeromonasspp, 
Salmonella typhimurium and Escherichia coli were 
identified from both sexes of shrimp and crab species 
(Figure 3). Male shrimps had higher bacteria count 
comparable with their females. On the other hand, female 
crabs had greater bacteria count than their males. 
Furthermore, the present result showed that, Gram 
negative bacteria Enterobacterisolated from male shrimps 
and female crabs(4x10

5
 TBC/g  and 6x10

4
 TBC/g  

respectively).While bacteria strain Staphylococcus 
aureuswere  enumerated from male and female shrimps 
(10x10

4
 TBC/g  and 9x10

4
 TBC/g respectively) as well as 

from male crabs (3x10
4
 TBC/gm ). But this species was not 

identified from female crabs. 
 
 
DISCUSSION 
 
A number of bacterial illnesses may arise from the 
consumption of seafood that has either beencontaminated 
at source or which becomes contaminated during the 
processing and retail chain. Such illnesses may arise from 
infection with the bacteria themselves or by the ingestion of 
toxins formed in    the    foodstuff   prior   to   consumption  



 
 
 
 
(Cappuccino and Sherman 1999). When frozen seafood 
products are consumedraw, there is the likelihood of 
endangering the healthof the consumer especially when 
the micro-organismof the consumer present includes 
pathogenic ones (Adebayo-Tayo et al., 2012a). Therefore, 
detection of pathogenic bacteria in edible crustaceans 
seafood is essential to ensure safe products for consumers 
and sustainable crustacean growing activities.  

In the present study, studies on the bacteria  
communities isolated from different organs (edible muscle, 
viscera and gills)  of both sexes of shrimp and crab species 
collected from Majmaah fisherman market showed a highly 
diverse and varied bacteria population associated with 
different organs, sex  and species of crustaceans. Nine 
bacteria species were isolated from studied tissues of both 
sexes of shrimp (P. semisulcatus) and  crab (P. pelagicus). 
From these bacteria ,  eightbacteria species were Gram 
negative bacteria (Shigellaspp, Aeromonasspp, Salmonella 
typhimurium, Enterobacter, Klebsiellaspp, Serratiaspp, 
Citrobacter and Escherichia coli.Allof these bacteria strains 
are pathogenic  bacteria except Escherichia 
coli.Furthermore, one Gram positive bacteria species was 
isolated from tissues of crustaceans species that was 
represented by pathogenicStaphylococcus aureus. in this 
research the occurrence of Gram negative bacteria was 
more frequent comparing with Gram positive ones.  This 
finding is  supported  by (Lee and Rangdale 2008), who 
recorded five genera of Gram negative bacteria and 2 
genera of Gram positive  bacteria isolated from shrimps 
(Penaeus monodon).   Also, in  edible crab species; 
Portunuspelagicus and Portunussanguinolentus (Hermin 
and Muhammad 2015), showed that total of nine bacterial 
species was isolated and were predominant by gram-
negative bacteria. 

Additionally, the recorded results  indicated that the total 
bacteria count are higher in viscera and gills of male and 
female of shrimp and crab species comparable with their  
edible muscles. This finding is in agreement with the 
results of (Hermin and Muhammad 2015). The elevation of 
bacteria concentrations in gills of crustacean organisms 
was attributed by (Hermin and Muhammad 2015), due to 
the micro-flora associated with gills islikely to have 
significant effect on crustacean organism  as constant 
movement of water over gillsmight provide opportunity 
forcontamination with bacteria and colonization. In this 
respect, contamination of seafood  with  pathogenic 
bacteria at source (i.e. in the sea) primarily arises from two 
different origins. The first with bacteria that occur naturally 
in the marine environment when consumed in seafood in 
large enough numbers, will cause illness in humans 
(Hermin and Muhammad 2015). The second origin is 
environmental loading of fecal byproductsfrom humans and 
their associatedanimals is significant and can affect 
thequality of water and food resources incoastal 
ecosystems (Boopathi et al., 2013).Many bacterial species 
of enteric origin can be isolated from harbours which are  
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located around sites of human habitation, including, 
Staphylococcus aureus, Salmonella spp, Escherichia coli, 
Shigella and Klebsiella spp. These bacterial species are 
commonly isolated from waters which  contain fecal 
materials (Hermin and Muhammad 2015; Boopathi et al., 
2013).  In the present research, Staphylococcus aureus, 
Salmonella typhimurium , Escherichia coli, Shigella, and 
Klebsiellaspp are isolated from crustaceans species. 
Furthermore, the bacteria concentrations in all studied 
tissues of both sexes of shrimp species were higher than 
crab species. The elevation of bacteria count in shrimps 
might be attributed due to mode of feeding of shrimps. The 
filter-feeding process (EUROPEAN COMMISSION (EC) 
2001). During this process, shrimps can accumulate and 
concentrate pathogenic bacteria that are naturally present 
in harvest waters. Pathogenic bacteria in seawater are 
most abundant in sediments (Boopathi et al., 2013), but 
are also seen in increased concentrations in the surface 
film, as compared with the water column (Martinez-
Manzanarez et al., 1992). Therefore, untreated sewage 
can cause diseasein humans as a result of 
eatingcontaminated edible crustaceans especially bottom 
dwelling species.In addition, infected  edible shrimps  
crabscan represent a significant public health problem for 
marine organisms themselves as well as for human health. 

In the present study, it was observed  that Shigellaspp, 
Salmonella typhimurium, Aeromonasspp, Enterobacter  
and Staphylococcus aureuswere most frequently isolated  
bacteria being present in almost all studied tissues of  
crustacean samples, followed by Escherichia coli  that 
were isolated  only from viscera and gills of both sexes of 
shrimps and crabs. While Klebsiellaspp was isolated  only 
from edible muscle of  both male shrimps and crabs. 
Furthermore, Serratiaspp and Citrobacter were  isolated 
from edible muscle of male and female shrimps 
respectively.However, along with the nutrients and benefits 
derived from  these species of shrimp and crab, 
consumption come the potential risks of eating  this 
contaminated seafoodwith mentioned former bacteria. 
Because, the isolated  pathogenic bacteria from the 
present study threaten  human life such as 
Shigella species are Gram-negative bacilli. Four species 
have been identified, and clinical presentations vary by 
species. Clinical manifestations of Shigella infection range 
from watery, loose stools to more severe symptoms, 
including fever, abdominal pain, tenesmus, and bloody 
diarrhea. Shigella infection is highly communicable, 
because ingestion of as few as 10 viable organisms is 
sufficient for infection to occur (Plusquellec et al., 1991). 
Furthermore, contamination of shrimps and crabs with 
Salmonellawhich is considered as primary microbial 
pathogens responsible for the majority of food-borne 
illnesses (Wasley et al., 2008). According to the World 
Health Organization, annually there are about 17 million 
cases of acute gastroenteritis or diarrhea due to 
nontyphoidal salmonellosis with 3 million deaths (Wafaa et  
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al., 2011). Aeromonas also, is considered one of the 
majorcauses of bacterial infections affecting aquatic 
organisms (World Health Organization (WHO) 2007). 
Moreover, Aeromonassp. has been recognized as potential 
food borne pathogens for morethan 20 years (Hermin and 
Muhammad 2015). Regarding with Enterobacterspp, this 
gram negative bacilli has been associated with nosocomial 
outbreaks, and are considered opportunistic pathogens (Li 
and Cai 2011). Additionally, Enterobacter spp can cause 
numerous infections, including cerebral abscess, 
pneumonia, meningitis, septicemia, and wound, urinary 
tract  and abdominal cavity/intestinal infections (Abbott 
2007). The genus Staphylococcus contains a number of 
species which have been implicated as causative agents of 
disease in man and animals. Staphylococcus aureus is a 
major cause of food poisoning in man as well as of a range 
extra intestinal infections (Adedeji et al., 2012). Escherichia 
coli lives in the digestive tracts of human and animals. 
There are many types of E. coli, and most of them are 
harmless. But some can cause bloody diarrhea. Some 
strains of E. coli bacteriamay also cause 
severe anemia or kidney failure, which can lead to death 
(Farmer et al., 2007). Moreover, bacteria from the genus 
Klebsiella causes numerous infections in human (Adedeji 
et al., 2012). During this study it was observed that 
collected edible crustacean samples from studied area 
were more contaminated with  pathogenic bacteria 
species. The fact is that, all frozen products such as 
shrimps and crabs are stored togetherthat is in turn may 
lead to  cross contamination. Not onlythat but also the 
product is stored for relatively longperiod until sold and 
sometimes storage conditionbe ensured properly due to 
technological disruption (Myron et al., 1985; Clem and 
Garrett 1968). Based on the present study, it is concluded 
that the pathogenic bacteria are perhaps that 
mostimportant pathogens in shrimp and crabs ponds 
causing severe mortalities and financial losses. 
Furthermore, this contaminated seafood is responsible for 
an important proportion of food born illness and outbreaks.  
So, control strategies to prevent seafood-associated 
illnesses include monitoring harvest waters, identification, 
implementation of process controls, and consumer 
education 
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