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 A total of 200 random samples of imported fish represented by Bangasius 

hypophanmus (Basa), Mullus surmuletus (Barboni), Saurida undosquamis 

(Mackerel) and Sparus aurata (Denise) (50 of each) were collected from different 

markets at Alexandria province during the period extended from March 2014 to 

February 2015, for detection of some enteropathogens including; 

enteropathogenic E. coli, Salmonellae, Shigella, Yersinia, Vibrio and Aeromonas 

hydrophila. It was found that E. coli was detected at an incidence of 42, 36, 38 

and 26% in the examined samples of Basa, Barboni, Mackerel and Denis, 

respectively. Salmonella was isolated at an incidence of 6, 10, 8 and 4% of the 

examined samples, respectively. Shigella was recovered at an incidence of 26, 22, 

28 and 18 % of the examined samples, respectively. Yersinia was detected at an 

incidence of 46, 42, 36 and 32% of the examined samples, respectively. Vibrio 

was detected at an incidence of 30, 28, 26 and 22% of the examined samples, 

respectively. Finally, A. hydrophila incidence was 16, 22, 16 and 12% of the 

examined samples, respectively. Moreover, biochemical and serological 

identification of the obtained isolates were performed. Also, the public health 

significance as well as suggestive hygienic measures to improve the qualityof 

imported fish were discussed. 
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1. INTRODUCTION 

Fish is a vital source of food for people and 

contributes about 60% of the world’s supply of 

protein. 60% of the developing countries derive 30% 

of their annual protein from fish (Abisoye et al., 

2011). It is man’s most important source of high 

quality protein, providing approximately 16% of the 

animal protein consumed by the world’s population 

(FAO, 1997). Fish was susceptible to a wide variety 

of bacterial pathogens, most of which are capable of 

causing disease and are considered by some to be 

saprophytic in nature (Lipp, 1997). The 

microbiological diversity of fresh fish muscle 

depends on the fishing grounds and environmental 

factors and habitat of fish (Claucass and Ward, 1996). 

Bacterial pathogens associated with fish are 

classified as indigenous and non-indigenous. The 

non-indigenous contaminate fish or its habitat as 

Escherichia coli, Clostridium botulinum, Shigella 

dysenteriae, Staphylococcus aureus, Listeria 

monocytogens and Salmonella. The indigenous 

bacterial pathogens are found naturally living in the 

fish’s habitat as Vibrio and Aeromonas species 

(Rodricks, 1991). Several studies have demonstrated 

the presence of indicator micro-organisms of faecal 

pollution, opportunistic and pathogenic bacteria to 

humans in fish samples. Transmission of the 

pathogens can be through the food or the handling of 

the fish. There have been great economic losses 

reported due to food borne illness such as dysentery 

and diarrhea resulting from consumption of 

contaminated fish (Novotny et al., 1998). It is also 

known that seafood can be a source of foodborne 

toxinfections, which emphasizes the need of 

http://www.alexjvs.com/
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thorough control of its bacteriological 
characteristics (Faber et al., 2010). 

A bacterial species associated with infection via 

ingestion of edible products of marine origin is E. 

coli. The occurrence of this bacterium in food is 

directly related to fecal contamination. On what 

seafood is regarded, the occurrence of E. coli is 

related to water contamination and/or unhygienic 

conditions during the handling process. Often cited 

as potential cause for E. coli contamination are the 

quality of the ice used for conservation and also the 

food processing plants (Bagge-Ravn et al., 2003). 

Human infections caused by pathogens 

transmitted from fish or the aquatic environment are 

quite common depending on the season, patients 

contact with fish and related environment, dietary 

habits and the immune system status of the exposed 

individual. They are often bacterial species 

facultatively pathogenic for both fish and man and 

may be isolated from fish without apparent 

symptoms of disease. The infection source may be 

fish kept either for food or as a hobby (Acha and 

Szyfres, 2003).  

It is well known that fish and fish products are 

often associated with human diseases. Thus, it is 

necessary to study the prevalence of pathogens in fish 

to ensure the safety of fish products and 

environments (Aleksandr et al., 2015). Therefore, the 

present work aimed to evaluate the extent of 

contamination of some imported marine fish species 

represented by Bangasius hypophanmus (Basa), 

Mullus surmuletus (Barboni), Saurida undosquamis 

(Mackerel) and Sparus aurata (Denise) sold in 

Alexandria province via attempting of isolation and 

identification of some enteric pathogens. 

 

2. Materials and Methods: 

2.1. Collection of samples: 

A total of 200 samples of some imported fish 
species including; Bangasius hypophanmus (Basa), 
Mullus Surmuletus (Barboni), Saurida undosquamis 
(Mackerel) and Sparus aurata (Denise) (50 of each) 
were randomly collected from different markets in 
Alexandria province. Samples were kept in a 
separate sterile plastic bag and transferred in an ice 
box as soon as to the laboratory of the Food Hygiene 
Department, Faculty of Veterinary Medicine, 
Alexandria University under possible aseptic 
conditions. Organoleptic examination of the 
collected samples revealed apparently normal fish. 
Samples were examined bacteriologically 
immediately after arrival to the laboratory for 
isolation and identification of some 
enteropathogens. 

2.2. Preparation of samples for microbiological 
examination: 

Scales and fins were removed then the skin was 
sterilized by alcohol and flamed. The muscles above 
the lateral line was cut, from which 25 g were taken 
under aseptic conditions to sterile homogenizer 
flask containing 45 ml of sterile peptone water 
(0.1%). the contents were homogenized at 14000 
rpm for 2.5 minutes. The mixture was allowed to 
stand for 15 minutes at room temperature (ICMSF, 
1996).  

 

3. RESULTS    

Table (1):  Incidence of Enteropathogens in the examined samples of imported fish  

Fish species 

 

Enteropathogens 

Basa 

(n=50) 
Barboni 

(n=50) 
Mackerel 

(n=50) 
Denise 

(n=50) 

No. % No. % No. % No. % 

E. coli 21 42.0 18 36.0 19 38.0 13 26.0 

Salmonella 3 6.0 5 10.0 4 8.0 2 4.0 

Shigella spp. 13 26.0 11 22.0 14 28.0 9 18.0 

Yersinia spp. 23 46.0 21 42.0 18 36.0 16 32.0 

Vibrio spp. 15 30.0 14 28.0 13 26.0 11 22.0 

Aeromonas hydrophilia 8 16.0 11 22.0 8 16.0 6 12.0 
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Table (2): Serotyping of E. coli isolated from the examined samples of imported fish  

Fish species 

E. coli 

Basa 

(n=50) 

Barboni 

(n=50) 

Mackerel 

(n=50) 

Denise 

(n=50) 

Strain character 

No. % No. % No. % No. % 

O86:K61(B7) 4 8.0 6 12.0 3 6.0 3 6.0 EPEC 

O111:K58(B9) 3 6.0 2 4.0 6 12.0 0 0.0 EHEC 

O124:K72(B17) 4 8.0 1 2.0 3 6.0 4 8.0 EIEC 

O26:K60(B6) 5 10.0 4 8.0 3 6.0 2 4.0 EHEC 

O128:K67(B12) 5 10.0 5 10.0 4 8.0 4 8.0 ETEC 

 

Table (3): Serotyping of Salmonella isolated from samples of imported fish  

Fish species  

Serotype 

Basa 

(n=50) 

Barbone 

(n=50) 

Denise (n=50) Mackerel 

(n=50) 

No % No % No % No % 

S. Enteritidis 1 2.0 1 2.0 2 4.0 1 2.0 

S. Typhimurium 0 0.0 1 2.0 1 2.0 0 0.0 

S. Paratyphi 0 0.0 1 2.0 1 2.0 0 0.0 

S. Haifa 2 4.0 2 4.0 0 0.0 1 2.0 

Table (4): Incidence of Shigella species isolated from samples of marine fish 

 Fish species  

Species 

Basa 

(n=50) 

Barbone 

(n=50) 

Mackerel 

(n=50) 

Denise 

(n=50) 

No % No % No % No % 

S. flexneri  4 8.0 2 4.0 6 12.0 2 4.0 

S. dysenteriae 5 10.0 5 10.0 4 8.0 2 4.0 

S. boydii 2 4.0 1 2.0 3 6.0 2 4.0 

S. sonnei   2 4.0 3 6.0 1 2.0 3 6.0 

 

Table (5): Incidence of Yersinia Isolated from samples of imported fish  

Fish species  

Yersinia 

Basa 

(n=50) 

Barbone 

(n=50) 

Mackerel 

(n=50) 

Denise 

(n=50) 

No % No % No % No % 

Y. enterocolitica 14 28.0 9 18.0 6 12.0 9 18.0 

Y. frederiksenii 7 14.0 8 16.0 5 10.0 6 12.0 

Y. ruckeri 2 4.0 1 2.0 4 8.0 1 2.0 

Y. intermedia 0 0.0 3 6.0 3 6.0 0 0.0 

 

Table (6): Incidence of Vibrio isolated from samples of imported fish  
Fish species  

Vibrio 

Basa 

(n=50) 

Barbone 

(n=50) 

Mackerel 

(n=50) 

Denise 

(n=50) 

No % No % No % No % 

V. parahaemolyticus 11 22.0 13 26.0 11 22.0 8 16.0 

V. cholera 4 8.0 1 2.0 2 4.0 3 6.0 

 

4. DISCUSSION 

Literature extended over many years pointed out 

that fish and its products are liable to contamination 

with various kinds of microorganisms from different 

sources. Such contamination may render fish unsafe 

to the consumers or impair its utility, especially in 

undeveloped countries, where the hygienic measures 

are still underway. Many efforts were done to keep 

the fish free from pathogens of public health hazard. 

Data recorded in Table (1) showed that E. coli 

was detected at an incidence of 42, 36, 38 and 26% 

in the examined samples of Basa, Barboni, Mackerel 

and Denis, respectively. This result was not 

compatible with the Egyptian standards 



Hendawy et al. 2016. AJVS 51(2):327-333.  

 

330 
 

(E.S889/2009) of frozen fish that stated that fish must 

be free from E. coli. The current result of isolation of 

E. coli from the examined samples of imported fish 

was higher than those obtained by Singh and 

Kulshrestha, (1994) who could isolate 17 strains from 

all examined samples. Also, our results for Mackerel 

contradicted the result obtained by Edris, (2006) and 

Ahmed, (2006). It was observed that E. coli incidence 

was higher in the examined samples of Basa and 

gently went down in Mackerel, Barboni and Denise, 

respectively. 

Serotyping of Enteropathogenic E. coli isolated 

from the examined samples of imported fish was 

declared in Table (2). It was noticed that 5 strains of 

E. coli were identified from the examined samples of 

Basa, Barboni and Mackerel including O86: K61 (B7), 

O111: K58 (B9), O124: K72 (B17), O26: K60 (B6) and O128: 

K67 (B12). Furthermore, 4 strains were serologically 

isolated from Denise as O86:K61 (B7), O124: K72 (B17), 

O26:K60 (B6), and O128:K67 (B12). Nearly similar 

results were reported by Donenberg and Kaper, 

(1992) and Singh and Kulshrestha, (1994). 

According to Bryan (1980), O86 serotype of E. coli is 

known as enteropathogenic E. coli (EPEC), O124 was 

recorded as enteroinvasive E. coli (EIEC) and O128 

was enterotoxigenic E. coli (ETEC), while O26 and 

O111strains of E. coli were recognized as 

enterohaemorrhagic E. coli (EHEC). 

Salmonellosis is considered as one of the most 

important zoonotic diseases in which the main source 

of infection is food of animal origin and the mortality 

due to Salmonellosis is relatively low and occurs only 

in very old individuals and infants (Sharma et al., 

1996). 

The recorded results in Table (1) also stated that 

Salmonella was isolated at an incidence of 6, 10, 8 

and 4% of the examined samples of Basa, Barboni, 

Mackerel and Denise, respectively. This result was 

not compatible with the Egyptian standards 

(E.S889/2009) of frozen fish that stated that fish must 

be free from Salmonella in 25 g. These results were 

in harmony with that of Stevens et al., (1989), Baquar 

et al., (1994) Dalsgaarg, (1998), Elhadi (2014) and 

Khadega, (2014) who could isolate Salmonella 

from10 and 16% from Mullus and Basa, respectively 

while she failed to isolate Salmonella from Barboni. 

On contrary, our results disagreed with Ahmed 

(2006) who found that 15 samples of imported fish 

were free from Salmonella and Edris (2006) who 

couldn’t isolate Salmonella from examined 30 

Mackerel samples.  It is important to mention that 

Morris et al. (1970) examined samples of fish 

immediately after catching where they failed to 

isolate Salmonella but after they were arrived to the 

plants, they could isolate this organism. Based on 

Morris’s research imported fish contaminated during 

transportation, packaging and handling process. 

Accordingly, the presence of Salmonella as 

enteropathogens in imported fish may reflect the 

unsatisfactory hygienic conditions during handling, 

packaging and marketing of the fish. Salmonella 

incidence was higher in the examined samples of 

Barboni and gently went down in Mackerel, Basa and 

Denise, respectively.  

Serological identification of the obtained 

Salmonella isolates was tabulated in Table (3). It was 

found that S. Enteritidis and S. Haifa were 

serologically identified from the examined samples 

of Basa. On the other hand, Barboni was 

contaminated by S. Enteritidis, S. Typhimurium, S. 

Paratyphi and S. Haifa. In addition, Denise was 

contaminated by S. Enteritidis, S. Typhimurium and 

S. Paratyphi. Lastly, mackerel samples were found to 

be contaminated by S. Enteritidis and S. Haifa. These 

results were in harmony with Busani et al., (2004) 

who stated that S. Typhimurium was the most 

Salmonella serotype that had ubiquitous host range 

and Kumar et al., (2009) who reported that S. 

Weltevreden, S. Rissen, S. Typhimurium and S. Derby 

were found to the most predominant serovars in 

seafood. Despite the fact that Salmonella organisms 

exit all over the world, it does not mean that 

Salmonellosis should be accepted as inevitable but 

every defense must be considered through 

application of efficient sanitation to control such 

serious organisms. 

The illustrated data in Table (1) showed that 

Shigella was recovered at an incidence of 26, 22, 28 

and 18 % of the examined samples of Basa, Barboni, 

Mackerel and Denise, respectively. The higher 

incidence of Shigella was found in Mackerel and 

gently went down in Basa, Barboni and Denise, 

respectively. In addition, the serotyping of the 

recovered isolates (Table, 4) revealed the examined 

samples of Basa were contaminated by Shigella 

flexneri (4) 8%, Shigella dysenteriae (5) 10%, 

Shigella boydii (2) 4% and Shigella sonnei (2) 4%. 

Also, Barboni samples were contaminated by 

Shigella flexneri (2) 4%, Shigella dysenteriae (5) 

10%, Shigella boydii (1) 2% and Shigella sonnei (3) 

6%. Furthermore, Mackerel samples were 

contaminated by Shigella flexneri (6) 12%, Shigella 

dysenteriae (4) 8%, Shigella boydii (3) 6% and 

Shigella sonnei (1) 2%. Finally, Denise samples were 

contaminated by Shigella flexneri (2) 4%, Shigella 

dysenteriae (2) 4%, Shigella boydii (2) 4% and 
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Shigella sonnei (2) 6%.According to (E.S889/2009) 

which assumed that frozen fish must be free from 

Shigella in 25 g. Consequence, these examined fish 

is unaccepted. The obtained results agreed with 

Onyango  (2009) who found that 39.7% of imported 

Basa were contaminated by Shigella. On contrary, 

they disagreed with the results of Ahmed (2006) who 

found that 15 samples of imported fish were free 

from Shigella.  

The isolation of Shigella species may be 

attributed to sewage pollution of human origin or 

unsatisfactory hygienic conditions during catching, 

handling and marketing of the fish. Infected patients 

with Shigella species may develop diarrhea, fever, 

and stomach cramps starting a day or two after they 

are exposed to the bacteria, some people who are 

infected may have no symptoms at all, but may still 

pass the Shigella bacteria to others. The spread of 

Shigella can be stopped by frequent and careful hand 

washing with soap and taking other hygiene 

measures (CDC, 2015). 

The illustrated data in Table (1) clarified that 

Yersinia was detected at an incidence of 46, 42, 36 

and 32% of the examined samples of Basa, Barboni, 

Mackerel and Denise, respectively. The higher 

incidence of Yersinia was found in Basa and gently 

went down in Barboni, Mackerel and Denise, 

respectively. In addition, serotyping of the recovered 

isolates (Table, 5) revealed that the examined 

samples of Basa were contaminated by Yersinia 

enterocolitica (14) 28%, Yersinia frederiksenii (7) 

14%, Yersinia ruckeri (2) 4% and Yersinia 

intermedia 0%. Also, Barboni samples were 

contaminated by Yersinia enterocolitica (9) 18%, 

Yersinia frederiksenii (8) 16%, Yersinia ruckeri (1) 

2% and Yersinia intermedia (3) 6%. Furthermore, 

Mackerel samples were contaminated by Yersinia 

enterocolitica (6) 12%, Yersinia frederiksenii (5) 

10%, Yersinia ruckeri (4) 8% and Yersinia 

intermedia (3) 6%. Finally, Denise samples were 

contaminated by Yersinia enterocolitica (9) 18%, 

Yersinia frederiksenii (6) 12%, and Yersinia ruckeri 

(1) 2%. The obtained results agreed with El-Leboudi 

(1991) who isolated 2 of Yersinia enterocolitica 

strains (13.3%) from 15 examined imported fish 

samples. It is of great concern to record that Y. 

enterocolitica was one of human pathogens that can 

grow at refrigeration temperature and its presence in 

food constitutes a public health hazard. In this 

respect, Y. enterocolitica has been implicated in 

several outbreaks of food illness during the past 20 

years in numerous countries all over the world 

(ICMSF, 1998). In human being, the most common 

syndromes of Y. enterocolitica infection are 

gastroenteritis, mesenteric lymphadenitis and 

terminal ileitis as well as other symptoms including 

arthritis, meningitis and septicemia (Hoeprich et al., 

1994). 

V. cholera has long been known to be 

responsible for the life threatening secretory diarrhea 

termed as Asiatic cholera or epidemic cholera  (Ryan 

and Ray, 2004). The illustrated data in table (1) 

showed that the incidence of Vibrio spp. was (15) 

30%, (14) 28%, (13) 26% and (11) 22% of the 

examined samples of Basa, Barboni, Mackerel and 

Denise, respectively. The higher incidence of Vibrio 

was found in Basa and gently went down in Barboni, 

Mackerel and Denise, respectively. In addition, the 

identification of the recovered isolates (Table, 6) 

showed that the examined samples were 

contaminated by Vibrio parahaemolyticus and Vibrio 

cholera at different rates. Egyptian standards 

(E.S889/2009) of frozen fish stated that fish must be 

free from V. parahaemolyticus. V. parahaemolyticus 

was previously isolated from imported fish by 

Abdelnoor and Roumani, (1980), Binta et al., (1982) 

and Harydi (2010). In the last 30 years, many 

environmental species of Vibrio were incriminated in 

human illnesses varying from gastroenteritis in 

healthy persons to septicemia in debilitated patients 

(West, 1989). Thus, fish contamination with V. 

parahaemolyticus and have been stored at 

temperature favorable for its multiplication can be 

considered as major vehicle for V. parahaemolyticus 

gastroenteritis. Furthermore, V. parahaemolyticus 

was first reported in Japan as a cause of food 

poisoning syndrome associated with consumption of 

raw fish (Sakai et al., 1993). The syndrome occurs 

mainly in summer months and the illness begins with 

a violent epigastric pain with nausea, vomiting and 

diarrhea as well as dysentery (Varnam and Evans, 

1991). 

Finally, the illustrated data in table (1) showed 

that incidence of Aeromonas hydrophila was (8) 

16%, (11) 22%, (8) 16% and (6) 12% of the examined 

samples of Basa, Barboni, Mackerel and Denise, 

respectively.  The higher incidence of Aeromonas 

hydrophila was found in Barboni and gently went 

down in Basa, Mackerel and Denise, respectively. 

The obtained results were supported by those of El-

Noby (2002), Farag (2006), Vila et al, (2006), 

Alzainy (2011) and Sharma (2011). Namba et al. 

(2007) reported that A. hydrophila were recognized 

as an important agent of diarrheal diseases associated 

with a wide spectrum of clinical and immunological 

manifestations. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Onyango%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=19755738
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Based on the recorded results in the current 

study, it was obvious that Denise was the lowest 

contaminated imported fish for all kind of examined 

Enteropathogens. On the opposite side, Basa was 

mostly contaminated imported fish.  

The obtained results in the current work clarified 

that imported fish possess a higher number of enteric 

pathogens with significant public health risk. These 

results may be attributed to unsanitary conditions, 

cross contamination, fecal pollution and bad personal 

hygiene conditions during handling, storage, 

distribution and selling. 
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