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Introduction
The true incidences of diseases transmitted by seafood (or from aquatic environment) is not known, due to lack of awareness
of the etiological role of foods. In addition, most countries does not have the regulation to enforce the reporting of foodborne
diseases to the public health authorities. According to Bryan (1980), "fish" has been most frequently involved, followed by
bivalve mollusks and crustacea. Bacterial pathogens in the aquatic environment could be categorized into three general groups:
the normal components of the aquatic environment (Vibrio spp., Listeria monocytogenes, Aeromonas hydrophila, etc ..), the
enteric bacteria which are present due to faecal contamination, and bacterial contamination during processing. Various
researchers have reported on that these pathogens have been been isolated from fish and shellfish, and the danger of infections
is higher because these pathogens are resistant to various antibiotics. This study reports on the isolation of Aeromonas species
from raw fish, Listeria monocytogenes from fermented fish, Salmonella Enteritidis from raw fish, and Vibrio vulnificus from
cockles, shrimp and seawater.

Materials and Methods
Raw fish, cockles, shrimp and fermented fish samples were purchased from the wet market in Selangor, whereas the seawater
samples were collected from the coastal area around Pulau Kapas, Terengganu. The general procedure used in isolating these
pathogens from fish, cockles and shrimp samples were as follows: Twenty-five grams of the samples were homogenized with
225 ml of the appropriate enrichment buffer (alkaline peptone water for Aeromonas spp., Salmonella Enteritidis and Vibrio
vulnificus; Listeria enrichment broth for Listeria monocytogenes). After incubation at 37°C for 6-18 hours, the samples were
serially diluted in peptone water and 0.1 ml of the appropriate dilutions were spread plated onto glutamate starch agar
(Aeromonas species), thiosulfate citrate bile salts agar (Vibrio vulnificus), Palcam agar (Listeria monocytogenes) and
Salmonella-Shigella agar (Salmonella Enteritidis). For the seawater samples, direct dilution were made and spread plated in
the same manner. After an overnight incubation at 37°C, suspected colonies for the various pathogens from the selected plates
were picked and subjected to standard biochemical tests for identification to species level.

Results and Discussion
A total of 87 market fish samples representing five types of fish were evaluated for the presence of Aeromonas spp. Of the
samples examined, 69%, 55%, 11.5% and 2.3% harbored Aeromonas species, A. veronii biovar sobria, A. hydrophila and A.
caviae, respectively. More specifically, they were isolated from 72%, 60%, 67%, 50% and 50% of 32 ikan tilapia, 20 ikan keli,
15 ikan terubuk, 10 ikan merah and 20 ikan puyu samples, respectively. Though the occurrence of foodborne infections due to
Aeromonas has not been recognized in Malaysia, it has been suggested in many countries in association with consumption of
various foods. In Malaysia, fish is usually eaten after being cooked, and therefore, fish may be a low risk food, despite the
presence of Aeromonas species.
Forty of the 148 cockle samples, 30 of the 433 shrimp samples and all the 57 samples of seawater were positive for Vibrio
vulnificus. V. vulnificus biotype I and 2 were isolated from all three types of samples. Biotype I has been associated with
human infection while biotype 2 was identified as a pathogen for eel or fish. The high percentage of cockles positive for V.
vulnificus is not surprising as filter feeding mollusks such as oysters, clams, mussels and scallop have high concentration of the
bacteria. In Malaysia, the consumption of half-cooked cockles is very popular, and this will increase the risk of infection. I
addition, the isolation of V. vulnificus from seawater from a recreational resort area can pose a health hazard to visitors who
used the beach for recreational purposes.
In general, Listeria species were detected in 14 (56%) of the 25 samples of fermented fish from the wet market. However,
Listeria monocytogenes were isolated from 3 (12%) of the 25 samples examined. The major outbreaks of listeriosis has been
associated with consumption of foods of animals and fish origin. with case-fatality rates of about 20-30%. Thus the detection
of all the Listeria species and especially the Listeria monocytogenes in the fish samples examined is of great concern since fish
have been reported as possible vector of Listeria monocytogenes.
Salmonella Enteritidis is one of the most common causes of nontyphoidal salmonellosis after S. Typhimurium, thus it is of
importance to determine the prevalence of this pathogen in popular foods, such as fish. In this study, S. Enteritidis has been
isolated from lO of 23 samples of tilapia (Tilapia mossamblcai fish obtained from the wet market. Since tilapia is a popular
fish served in restaurants as well as at food stalls in Malaysia, there is a need for consumer protection against infection by
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potential pathogenic strains of the bacteria from fish. Though foods are normally prepared thoroughly by cooking, there is
always the possibility of cross-contamination at the processing, preparation and service steps. In addition, the consumption of
ready-to-eat raw fish is getting popular in Malaysia.

Conclusions
This study confirms the present of the various species of human bacterial pathogens from the different types of samples
examined, and reinforce the notion that foodbome pathogen can be a potential health hazard. There is no proper surveillance
system for these pathogenic bacteria in Malaysia. The ingrained tradition of not taking infections seriously such as having a
bout of stomach-ache after consumption of foods could contribute to the under reporting of foodbome diseases in Malaysia.

Benefits from the study
This study provide an insight into the prevalence of these human bacterial pathogens in the foods and environmental samples
examined. In addition, several postgraduate students have been trained in the isolation, identification and molecular
characterization of these pathogens.
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