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Abstract: Food consumption is one important aspect of life, therefore it is necessary to safeguard food from 

contamination, as contaminated food poses serious public health threat, especially foods that are prepared and 

sold outside for public consumption. Food handlers infected by several enteropathogens have been implicated 

in the transmission of many infections to the consumers. This study was conducted to survey the bacteriological 

quality and prevalence of enteric bacteria in ready to eat foods as very little information available on vended 

food in Bayelsa State, a coastal area in Nigeria. The study used the spread plate method for the growth of 

Salmonella spp, E coli, E coli 0157, Proteus sp, Klebsiella on SSA, EMB, Sorbitol Macconkey and Blood Agar 
with biochemical differentiation using Kigler Iron Agar (KIA) along with Motility, Indole and Urea (MIU) tests. 

A total of 16 isolates were tested of which salmonella species were (5), E coli (4), E coli 0157 (4), Proteus sp 

and Klebsiella sp (2) each. The isolates tested against selected antibiotics showed varying degree of 

susceptibility with total resistance observed in Augmentin, Ceftazidine and Cefuroxime. It is concluded that the 

isolation of Salmonella and E coli 0157 pose a significant health threat especially among children and the aged, 

as diarrhoea and typhoid incidence are reportedly high among these age groups. The results further suggest 

that there is necessity for educational/health orientation programmes for consumers and food vendors on 

hygiene, food handling and sanitation through awareness creation and capacity building.  
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I. Introduction 
Food borne illnesses continued to be a major universal public health problem, especially in developing 

countries due to difficulties in safeguarding food from cross contamination. These low-income countries face 

the highest burden of diarrheal and other food-borne disease associated with the consumption of contaminated 

food (Zeru and Kumie, 2007). Transmission of enteropathogenic bacteria are through media contaminated with 

faeces which include: food, water, nails, and fingers, indicating the significance of faeco-oral transmission route 

(Gashaw et al, 2008). The risk of food borne illness is considerably caused by biological and to some extent 

chemical contamination in areas where food is produced, processed and consumed (Käferstein and Abdussalam, 

1999). The street food industry plays a very important role in meeting food requirements of travellers and urban 

dwellers, as it feeds thousands of people daily with foods that are affordable and easily accessible (Tambekar et 

al, 2008). The term "street food" however refers to a variety of ready-to eat foods and beverages sold and 

sometimes prepared in the public (Muleta and Ashenafi, 2001). Street foods may be consumed where it was 

prepared or bought or sometime taken away and eaten elsewhere (WHO, 1996).  

Street food vending in Amassoma community started when the population began to increase with the 
influx of traders and students from all parts of state and neighbouring States. Several pathogenic 

microorganisms have been associated with many street vended foods (Omemu et al, 2005). Ready to eat foods 

(street food) are processed and readily available for purchase and consumption. However, street foods have been 

implicated in transmission of foodborne diseases (Chomvarin et al, 1993; Gillespie et al, 2000; Fang et al, 2003; 

Mahale et al, 2008).  The problems of food safety in developing countries is usually attributed to  poor personal 

hygiene  practices during foods processing  and packaging (Barro et al, 2002a, 2002b; Mensah et al, 2002).  

Food vending is common in sub-urban and urban areas than in rural areas. 

Amassoma community in southern Ijaw Local Government Area of Bayelsa state in southern Nigeria is 

a sub-urban community with a university, health institution and a variety of commercial activities. This coastal 

community neglect waste management and sanitary practices as they dump and defecate directly to rivers, and 

also fetch from this same water for their domestic activities making the incidence of gastroenteritis rampant in 
health care centres. Like other urban and sub-urban centres, food hawkers are patronised in large numbers 

usually in the morning and afternoon hours. 

Published literature on food handlers and street vendors is scanty in Bayelsa State, Nigeria. Therefore, 

this study is conceived to assess prevalence of food borne bacteria in foods sold around Amassoma community. 
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II. Materials And Method 
Study Location 

Amassoma community is located about 40 km to the South of Yenagoa the State capital. It is situated at 

4.970 north latitude, 6.110 east longitude and 79 meters elevation above sea level. The community is bounded by 

River Nun, the population is heterogeneous and second most populous place in the state, consisting mostly of 

the native ogboins, students from neighbouring areas, petty traders and businessmen from various parts of the 

State and others. It hosts higher institutions of learning and Hospital. The communities witness rapid growth and 

increase in population with the establishment of institution of higher learning.  The community lacks sanitary 
facilities, refuse disposal facilities, pipe borne water, electricity, social and recreational facilities and only a few 

enjoy boreholes and many buy food and water from vendors. The community however have about 37 eateries 

(restaurents, and bukkas). foods served in this eateries includes rice (Oryza sativa L) cassava (Manihot 

esculenta), plantain (Plantago lanceolata), yam (Dioscorea spp), beans (Phaseolus and Vigna spp) noodles, 

soups etc, these foods are patronised by students and those who visit the community for menial jobs. 

 

Collection of Samples 

Thirty (36) ready to eat food samples were collected from bukkas, restaurants, and roadside food 

vendors at different points in Amassoma community in Niger Delta, southern Nigeria, the samples are cooked 

Rice and stew, beans porridge, boiled yam, boiled noodles and fried plantain. foods served in eateries includes 

rice (Oryza sativa L) eating with pepper soup, jollof and stew, garri an African food from cassava (Manihot 

esculenta), this food is taken with soups of different kind including ogbono (Irvingia spp) egusi (Cucumeropsis 
mannii Naudin), okro (Hibiscus esculentus L) etc, plantain (Plantago lanceolata)  and yam (Dioscorea spp) that 

are prepared either by boiling, frying and made as porridge and usually eating along with other food type, 

especially when its fried. Food storage by vendors are usually in bags that easily been infested my house Rats 

(Ratus ratus), cockroach (Periplaneta americana,) and other household insects.  

Samples of ready to eat food were aseptically transported on a cold ice box to the Department of 

Medical Microbiology, Federal Medical Centre-Yenagoa, Bayelsa State for analysis within 2h of collection. 

 

Isolation and Enumeration of Bacteria 

Ten (10g) of each food samples were homogenised with sterile mortar and pestle, the resulting 

homogenate were aseptically added to 9ml sterile normal saline  and serially diluted up to 10-5. Using the spread 

plate technique 1 ml of the dilution was seeded on the following differential and selective media (Eosin 
Methylene Blue (EMB) agar, Salmonella-Shigella agar (SSA) and observed for blue-black greenish metallic 

sheen for E coli on EMB and black centred colonies for Salmonella after a 24h incubation at 37oC. Other growth 

observed in plates such as presumptive Proteus sp were streaked on blood agar and observed for swarming. 

Further identification of E coli strains were inoculated on Sorbitol McConkey agar for the differentiation of 

enteropathogenic strains such as E coli 0157 and incubated at 45oC for 24h. All presumptive isolates were 

further identified using Kigler Iron Agar (KIA) media and tested for Motility, Indole and Urea (MIU) formation 

in tubes incubated for 24h at 37oC. These characteristics of differentiation for the isolated strains were read as 

described by Cheesebrough (2002) and WHO (2003). 

 

Antibiotic Susceptibility Test 

The Sensitivity of the bacterial isolates to different antibiotics was determined using the Kirby- Bauer 
disc diffusion technique (Bauer et al, 1996) Discs used contained the following antibacterial agents: Ofloxacin 

(5μg), Ciprofloxacin (5μg), Gentamicin (10μg), Ceftazidine (30μg), Nitrofuratoin (300μg), Augmentin (30μg), 

Cefixime (5μg) and Cefuroxime (30μg). Oxoid sensitest agar plates were swabbed with cells from the bacteria 

stock solution, pre-adjusted to 0.5 McFarland’s turbidity standard. The discs were thereafter, carefully placed on 

the agar with a sterile forceps and incubated at 37oC for 24h. Zones of sensitivity was measured with a meter 

rule. 

 

III. Results 
A total of sixteen (16) bacteria were isolated from the street vended food in Amassoma community. 

Isolates identified in this studies were Salmonella spp (5), E coli (4) E coli 0157 (3) Proteus spp (2) and 

Klebsiella spp (2).  The food samples on the other hand after enumeration revealed beans porridge to be 

containing (7) isolates, fried plantain (6) rice and stew (2) and no isolates for boiled Yam (Table 1). 

 

 

 

 

 

http://en.wikipedia.org/wiki/Charles_Victor_Naudin
http://en.wikipedia.org/wiki/American_cockroach
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Table 1: Number of isolated organisms from food samples 

 

The antibiotic susceptibility of the isolated bacteria revealed that Augmentin, Ceftazidine and Cefuroxime 

where completely resistant to all the bacteria tested. Implying that these antibiotics are not relevant in the 

treatment of diseases caused by these organisms. Other antibiotics show varying degree of susceptibility with 

ciprofloxacin showing the highest, whereas others were intermediate and weak. However Proteus spp in plate 2 

is resistant to ciprofloxacin (Table 2) 

 

Table 2: Antibiotic susceptibility pattern of the sampled foods 
 Zones of sensitivity (mm) 

A
n

ti
b

io
ti

cs
  

Salmonella spp 

 

E Coli 

 

E coli  O157  

Proteus spp Klebsiella spp 

№ of plates № of plates № of plates № of plates № of plates 

1 2 3 4 5 1 2 3 4 1 2 3 1 2 1 2 

CAZ R R R R R R R R R R R R R R R R 

CRX R R R R R R R R R R R R R R R R 

GEN 6 8 10 8 8 10 8 6 8 10 6 10 10 R 10 R 

CXM R R R R 20 12 14 12 12 R 10 12 R R R R 

OFL 12 12 8 20 12 6 14 20 22 20 16 6 14 4 28 12 

NIT R 4 R 4 4 10 8 10 6 8 10 8 6 2 6 8 

CPR 24 12 16 24 30 32 20 26 30 26 20 16 24 R 20 4 

AUG R R R R R R R R R R R R R R R R 

R- Resistant, CAZ-Ceftazidine, CRX-Cefuroxime, GEN-Gentamycin, CXM-Cefixime, OFL-Ofloxacin, NIT-Nitrofuratoin, CPR-

Ciprofloxacin, AUG-Augmentin 

 

IV. Discussion 
Food handling practices have been one of the leading causes of food borne illnesses globally especially 

in developing countries where food-borne illness are rampant. The study was designed to determine the 

bacteriological quality of highly patronised locally vended foods consumed in Amassoma community in Bayelsa 

state Nigeria. Food samples investigated were obtained from food vendors and stewards. Coliforms in general 

and E. coli in particular are indicators of faecal contamination, indicating that most street vended food sold 

around the community is contaminated. Thus the findings of (Thi et al, 2007; Smith et al, 2008; Feglo and Saky, 

2012) correlates with these findings. Some food types promote the growth of certain types of bacteria than 

others as well as other inhibitory food chemicals that most have been used for preservation. The method of 

collection or serving to customers have also played a role in contamination. Most food vendors touch foods with 
bear hands and also handles dirty currency notes with the same hands without any concern for hygiene. This 

however has violated food safety practices (Bryan et al, 2003). A personal observation during sampling 

indicates that some vendors had their aprons stained with food and washing of aprons is not regular after 

previous usage, while some never wore aprons at all. Practice of washing cutlery in bowl of water in series and 

dipping the bowls and cutlery one after the other into the same water used several times without changing was 

also observed. Many indigenes defecate in rivers thereby contaminating the river. This ultimately reflects the 

high faecal coliform count in the present study especially with the isolation of E coli 0157 and Salmonella spp. 

The isolated organisms could likely increase the incidence of diarrhoea, typhoid and several community 

acquired infections especially among those with compromising immune system. Therefore, surveillance and 

monitoring should be of great concern in this community and the entire state. Finally this study also reveals the 

extent of antibiotic resistance and susceptibility of isolated organisms. 
 

 

 

S/N  

Source 

№ of 

Isolates 

Salmonella spp  

E coli 

 

E coli 0157 

Proteus  

spp 

Klebsiella 

spp 

1 Cooked Rice and 

stew 

3 0 1 2 0 0 

2 Beans porridge 7 3 1  2 1 

3 Boiled Yam 0 0 0 0 0 0 

4 Boiled Noodles 1 0 1 0 0 0 

5 Fried Plantain 5 2 1 1 0 1 

TOTAL 16 5 4 3 2 2 
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V. Conclusion 
The findings in this present study suggest that, food vendors and patronisers of street vended food 

should be adequately educated on the role of food in the transmission of disease.  Government role on food 

control and safety should include mechanisms that will develop and maintain the necessary compliance policy to 

assure fair and equal application of legal sanctions to defaulters who sells un-safe food. On the other hand, 

Government should apply a well-structured, adequately resourced and efficient administered food control 

system to ensure that industry meets its obligation to provide safe food. Finally comprehensive and uniform 

reporting and data analysis of notifications of foodborne disease should be undertaken by Government and 
relevant agencies who should implement effective controls strategies and consequently act in response to the 

information supplied. 
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