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Abstract 

The quality of fish sourced from Kenya has been a problem both locally and internationally. Things worsened 

when it was realized that some fishermen were using chemicals to fish coupled with unhygienic handling and 

inadequate storage facilities. This study was carried out to analyze the microbial hazards during the retailing of 

Nile tilapia (Oreochromis niloticus) at Kibera, Kawangware and Korokocho markets. The work was carried out 

for a period of three months (December, 2002 to February, 2003). Results of this study showed fish samples 

contained coliforms and faecal coliforms. No isolations of Staphylococcus aureus, Vibrio cholerae and 

Salmonella spp made from fish.  
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1. Introduction 

1.1. Fish quality  

When fish and seafoods such as shellfish are contaminated with spoilage microorganisms for countries that need 

revenue from fish exports as Kenya, the economic loss resulting from such spoilage is of concern. Even when 

seafoods are not for exports, microbial contaminants may result to infections of humans. Bacteria can be present 

in food when it is eaten especially in fish. They get into the body and then release endotoxins which irritate the 

stomach and the bowels. This causes stomach cramps diarrhea and fever and is called food-borne infection. One 

type of bacteria that causes food-borne infection is Salmonella spp (Barnett, 1985). Other bacteria can grow on 

certain foods producing exotoxins and cause sickness when the food is eaten. Examples of these type of bacteria 

that produce such intoxications include Staphylococci and Bacillus cereus (Barnett, 1985). For example, in a 

study around beaches and markets within Winam Gulf of Lake Victoria, it (Odhiambo et al., (2000) was noted 

that Vibrio cholerae and Staphylococcus aureus were present in smoked tilapiine fishes. It was further reported 

that there were S. aureus and Escherichia coli in smoked Nile perch. At industrial level in Kenya, incidents of 

Salmonella spp and Vibrio cholerae have been reported in fish samples collected in two establishments as 1% 

and 1.4% respectively (Mungai et al., 2002).  

There have been reports of typhoid and cholera outbreaks in Kenya (Ministry of Health Annual Reports, 2001). 

These outbreaks have been linked to water sources. However, they may also be sourced from fish. The 

microorganisms causing these diseases are Salmonella spp and Vibrio cholerae for typhoid and cholera 

respectively. However, studies on local retail markets far away from landing beaches have not been done despite 

the fact that some quality changes are expected to take place as fish is transported to these markets. It was 

against the above background that this study was designed to conduct a survey on the hygienic status of retail 

'wet' or fresh fish in some major retail markets in Nairobi. In the study, aerobic mesophilic colony count of 

viable organisms, indicator organisms for contamination and organisms of public health significance were 

enumerated.  

 

1.2. Objectives 

The objective was to: 

(i) To establish the levels of Staphylococcus aureus, and Vibrio cholerae and Salmonella spp in fish at 

retail markets. 

 

2. Materials and methods 

Six whole fresh Nile tilapia were bought from the markets on every sampling occasion for the period from 

December 2002 to February 2003 and taken to National Public Health Laboratory in a cooler box filled with ice. 

The retailers from whom the fish were bought were randomly selected on each sampling date. 

2.1. Bioassays 

Fish samples (10g) were excised aseptically and transferred to 90 ml of 0.1% buffered peptone water (Difco) in 

sterile flasks and homogenised to make a 1:10 M/V dilution. The homogenate was thoroughly mixed before 

making serial dilution(s) according to International Commission of Microbiological Specifications for Food 
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(ICMSF) (ICMSF 1978). The resulting homogenate was used for all the microbiological tests (Stock 

solution).The media used in this study are as edited by Rohde, P.A.1973. 

2.2. Data Management and Analysis 

The data was managed and analyzed using the SPSS package. The package assisted in obtaining the means. 

Where significance was indicated, Tukey’s test was used to determine the source of the observed differences. 

 
3.0 Results  

Coliforms and Faecal coliforms and Faecal coliforms  
 

The results of coliforms and faecal coliforms of Nile tilapia at Kibera, Kawangware and Korokocho markets are 

shown in Table1.   

                   Table1: Average of triplicate count 

Market           Fish species                   Coliforms             Faecal coliforms 

                                                                                                

     (mpn/g)                 (mpn/g) 

Kibera                                                      

                          Nile tilapia                     1.1 x10
3 
                 1.1 x10

3
                                                       

  

Kawangware                                                                

                          Nile tilapia                     2.4 x10
3    

               2.4 x10
3  

                                                         

    

Korokocho                       
            

 

                         Nile tilapia                     4.1 x10
2   

                2.7 x10
2
 

 

Organisms such as Enterobacteraceae, Coliforms, faecal coliforms and Escherichia Coli are used as indicators of 

faecal contamination (Matches and Abeyta, 1983). ICMSF recommended a limit of 10
3
 mpn/g for 

enterobacteriaceae and a limit of 4 x 10
2
 mpn/g for both coliforms and faecal coliforms (ICMSF, 1986). In this 

study, coliforms and faecal coliforms were used as indicator organisms.  

4.0. DISCUSSION 

At the markets, both coliforms and faecal coliforms on Nile tilapia were found to be less than 4 x 10
2
 mpn/g. 

However, the presence of these organisms indicated the direct or indirect contamination of the fish with faecal 

matter and possible presence of other potential enteric pathogens. Based on the recommended guideline 4 x 10
2
 

mpn/g (ICMSF, 1986), the samples tested had coliform and faecal coliform counts in excess of the limit for good 

quality fish respectively. This showed possible contamination from an external source and presence of other 

potential enteric pathogens on the fish. 

Staphylococcus aureus may cause food poisoning. Staphylococcal food poisoning is caused by the ingestion of a 

pre-formed enterotoxin produced by growth of the bacteria in food (Frazier and Westhoff, 1988). In this study, 

there was no isolation of S. aureus at all the studied markets. The recommended limit of S.aureus is 10
3
 cfu/g 

(ICMSF, 1986). The absence of S. aureus could be due to low temperatures under which fish is kept. The 

retailers keep on sprinkling cold water on displayed fish to keep it cool. S. aureus is mesophilic with a minimum 

growth temperature of 10
o
C, but higher temperatures (>15

o
C) are required for toxin production (Huss, 1994b). In 

addition, this shows that contamination via the retailers did not take place. Fish may be contaminated with 

S.aureus through infected food handlers or from another source previously contaminated by humans (White and 

Hall, 1985; Ganowiak, 1990). 

Cholera is caused by V.  Cholerae and is usually a waterborne disease. However, food-borne cases especially fish 

outbreaks are also known (Miller et al., 1985). V. cholerae was not isolated in any sample at all the studied 

markets. Perhaps lack of alkaline environment at various locations made the new conditions unfavourable for V. 

cholerae to survive. Karunasagar and Karunasagar (1994) reported that V. cholerae prefer alkaline environment 

to thrive well. In cholera-endemic areas, fish could be contaminated with V. cholerae reaching the environment 

through the sewage discharge (Brian, 1980; Karunasagar and Karunasagar (1994). If such contamination occurs, 

V. cholerae can survive for 1-2weeks at 0
o
C (Ganowiak, 1990). Possibly there was no cholera outbreak at the 

Lake Victoria region for V. cholerae to be transmitted to the markets at the time of this study. The results further 

reveal that the retailers were not carrying V. cholerae at the time of the current investigation. Post-harvest 



Food Science and Quality Management                                                                                                                                             www.iiste.org 

ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 

Vol.33, 2014 

 

75 

contamination could occur due to poor sanitary conditions at retail markets and carriers who handle the fish 

(Miller et al., 1985).    

Salmonella spp were not detected in any fish collected at various times at markets. This may be attributed to lack 

of cross-contamination of fish at the source or markets. Reports have indicated that Salmonella spp should be 

absent from fish samples of 25g (EEC, 1993; ICMSF, 1986).  This guideline is based on the fact that Salmonella 

spp are not naturally present in the marine environment and therefore are unlikely to be detected in freshly 

harvested fish.  Salmonella spp are common in animal faeces and wastes from slaughterhouses and poultry 

processing plants (Bryan, 1980). The organism is spread by community sewage discharge. Therefore, fish can be 

contaminated with Salmonella while next to such sewage discharge (Reilly and Twiddy, 1992). This is because 

the organism is pathogenic and can cause food poisoning and is also the causative agent for the typhoid epidemic. 

The organism should be avoided at all costs especially in slums where it can cause serious mass deaths. Presence 

of this pathogenic organism in fish is a potential health hazard to the consumers. Although the fish may look 

wholesome and fresh, the presence of Salmonella organism in them can lead to serious health problems.                                         

 

5. Conclusion and recommendations 

5.1. Conclusion 

This study has revealed that the ultimate quality of fish is decided by the sanitary and hygienic conditions 

prevalent in the markets. The handling and general marketing practices were highly inadequate in maintaining 

the fresh quality of fish.  

5.2. Recommendations 

From the present study, the following are recommendations to the Department of Fisheries: 

• Immediate steps should be taken to train persons engaged in fish trade on good sanitary and hygienic 

practices in fish handling through seminars.  

• Further research work required for different fish species at different markets. 
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