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Abstract: A laboratory based cross sectional study, was carried out, on 120 samples of street foods circulating in Ogun State, Nigeria, using standard microbiological method while the antibiotics profiling of the isolated organisms were determined using agar disc diffusion method. This study, indicated Bacillus species 37 (33.3%) as the most predominant followed by Staphylococcus aureus 33(30.3%) and then Escherichia coli 16 (14.7%). With reference to sensitivity/resistance pattern, it was concluded, that the front line antibiotics, that should be considered for treating street foods associated food poisioning include Aminoglycosides and fluoroquinolones.
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1. Introduction 

The food and Agricultural Organization define street foods as ready-to-eat foods and beverages prepared and/or sold by vendors and hawkers, especially in streets and other similar public places (Simopoulos, 2000). These foods provide ready-to-eat and fairly inexpensive priced snacks and meals for a wide variety of people (Arambulo et al., 1995; Taylor et al., 2000).With a population of over 4 million people in Ogun State and a well established and growing middle class, there is a ready demand for convenient foods. One of the frequent problem in the sale of street foods is the potential hazard caused by bacterial contamination (Munoz de Chavez et al., 2000). Some of these bacterial contaminants may eventually survive and grow in the foods (Thomas et al., 2012) thereby causing food poisioning diseases especially when the bacterial pathogens or its toxins are consumed (Tauxe,2002). Generally, research indicates that food safety is not a factor, which influences the public’s choice when selecting an eating establishment (Leach et al.,2001) but the psychological interpretation of product properties than the physical properties of product themselves (Rozin et al., 1986). This is because, consumers often use their senses in the descriptions of safe foods and feel that food that looks or smells bad should not be eaten (Seward, 2003). They cannot tell the risk of incurring a food-borne illness at the time of purchase or consumption of a food item, because the extent of microbial contamination or the level of chemical residues cannot be observed (Roberts et al.,2003). Consumers need to be informed on the potential hazard caused by these street foods. Therefore, the objectives of this study were to determine the bacterial flora of street foods in Ogun State and to study their susceptibilities patterns to some selected antibiotics. 

2. Material and Methods 

2.1 Study Areas 
The Study area “Ogun State” is a State in South Western Nigeria. It borders Lagos State to the South, Oyo and Osun State to the North, Ondo State to the east and the Republic of Benin to the West. The State is made up of twenty local government areas and it have a total area of 16, 762Km2 with over Four Million people (Thomas et al.,2012b). 

2.2 Sample Collections 
A total of 120 street foods including Doughnut, Meatpie, Moin-Moin, Egg roll and Suya (roasted meat) were purchased between October, 2011 and February, 2012. These samples were collected from the four geographical zones of Ogun State, Nigeria as follows using presterlized aluminum pan.

2.3 Microbiological Examination

2.3.1 Preparation of Initial Suspension 
This was prepared using the method described by ISO 68877-1 (1999) with slight modification. Each of the food samples were homogenized in a presterilised blender (Shaisho, Japan) and 10g of each samples were added separately to 90ml of 0.1% (w/v) peptone water and swirled at medium speed.. Serial decimal 10 fold dilution were prepared by transfer of one millimeter of initial suspension into a tube containing 9ml of 0.1% (w/v) peptone water. These operations were repeated using a new sterile pipette to obtain 10-2 through 10-10 dilutions.

2.3.2 Isolation and Identification of Bacterial isolates of Street foods

The suspension of the samples prepared above were inoculated onto Nutrient Agar and MacConkey Agar. The plates were incubated at 37OC for 24 hour. The identification of the isolated bacteria were based on morphological and biochemical methods (Cheesborough, 2005).

2.4Antibiotic Susceptibility Testing
The antibiotic susceptibility test was carried out as described by Bauer et al.,(1996) while the zones of inhibition were interpreted as described by NCCLS (2002).

Street Foods

 N = 120 Street Foods

Yewa Zone 







N = 30 





Egba Zone
6 Moin Moin Samples 



N = 30 

6 Egg Roll samples 




6 Moin Moin Samples

6 Suya (roated meat)       Remo Zone 
        
              6 Egg Roll samples

6 Meat pie 

      N = 30

        
6 Suya (roated meat)                        Ijebu Zone 

6 dougnut
              6 Moin Moin Samples   
               6 Meat pie 

                                                                                                      6 dougnut

      N  = 30 


                              6 Egg Roll samples 

               
                                          6 Moin Moin Samples 
                                            6 Suya (roated meat)



                 6 Egg Roll samples




 6 Meat pie 

6 dougnut




                6 Suya (roated meat)

 6 Meat pie

 3.0  RESULTS AND DISCUSSION 

Table 1:Bacterial Flora of Street Foods in Ogun State, Nigeria. 

Bacterial isolates 

N

n

%

Staphylococcus aureus
109

33

30.3

Bacillus species

109

37

30.9

Escherichia coli 

109

16

14.7

Proteus vulgaris 

109

10

9.2

Klebsiella species 
109

5

4.6

Salmonella species
109

8

7.3
 

N = total number of bacteria isolated 

n = number of specific bacteria isolated 

(%) = n   x  100

          N
      1

Table 2:
Resistance pattern of Bacterial flora of Street foods in Ogun State,Nigeria


                      Resistance pattern of Bacteria flora of street foods 


             SA

 BS

 EC

 PV

 KS

SS

Antibiotics           number of specific organisms(percentage of resistant organisms)
Ampicillin         28(85)
            34(92)
             16(100)
           10(100)
             5(100)                 8(100)

Cefuroxime        13(40)
             17(47)
              13(80)
             3(30)
 
 3(60)                 6(75)

Ceftriaxone          17(52)
             4(10)

6(40)

2(20)

 4(80)                 6(75)

Ceftazidime
 14(43)
              9(25)

19(52)
               2(20)

 3(60)                 4(50)

Gentamicin 
  11(33)
              6(15)

 6(38)

0(0)

 1(20)                 2(25)

Ciprofloxacin        10(30)
               0(0)

8(50)

0(0)

  0(0)
             2(25)

Ofloxacin 
  9(28)
                0(0)

8(50)

0(0)

0(0)
             4(50)

Erythromycin         9(28)
                 4(10)

13(80)
              10(100)
               3(60)                  8(100)

Tetracycline           3(100)

  30(80)
               16(100)
              10(100)
               5(100)                8(100)

Cloxacillin  
   26(80)

  34(92)
               16(100)
              10(100)
               5(100)                8(100)

SA = Staphylococcus aureus, BS = Bacillus species, EC = Escherichia coli 

PV = Proteus vulgaris, KS = Klebsiella species, SS = Salmonella species

Results of the bacteriological analysis as summarized in table 1 showed that the street foods under investigation recorded a total number of 109 bacterial strains. The presence of considerable high numbers of different bacterial strains in this food established it as a good culture media for bacterial growth. This observation may be due to improper preparation and handling of foods in food vendors establishment (Jay, 1993) or low level of contamination that occurs on the surface of products from equipment and food handlers during packaging or serving of the food (Johnston and Tompkin,1992), Majority of the bacteria isolated from street foods in our study are known to be pathogenic and are capable of causing gastroenteritis (Ojo, 2009). Bacillus species which were the most predominant in our study are generally known to be saprophytic organisms (Brooks et al.,2001) and they include large aerobic gram positive rods occurring in chains (Sobowale et al., 2007). The ability of this organisms to resist the beta lactams antibiotics and tetracycline may be due to their spore forming potential (Okonwwo et al., 2010) or widespread use of these antibiotics (Chikwendu et al.,2008,Fey et al.,2004).An alarming trend of associated resistance to beta lactam and extended spectrum beta lactam antibiotics by Staphylococcus aureus in this study may be due to the presence of an extended spectrum beta lactamases enzyme in this organisms (Efuntoye and Amuzat, 2007). Escherichia coli, which was also isolated from the street foods represent an unhygienic mode of preparation of the foods (Oshoma et al.,2009). The multi drug resistant behaviour of the Escherichia coli observed in this study, is not surprising, as this may be due to the presence of multi drug resistance gene on their plasmids (Rooney et al., 2009). According to Johnson et al. (2007), the presence of multi drug resistant Escherichia coli in food may be an indication, that, such Escherichia coli have originated from poultry or from susceptible poultry source precursors. The results of this study, further disclosed, a waning susceptibility and an elevated multi drug resistant patterns of Klebsiella, Proteus and Salmonella species to Beta lactam, macrolides and tetracycline antibiotics tested. This findings may not be unconnected to the presence of an extended spectrum beta lactamases enzymes which has been found to confer a cross class resistance potential to non beta lactams antimicrobial (Thomas et al., 2012). In conclusion, the outcome of this study, has established the presence of pathogenic and antibiotic resistant bacteria in street foods circulating in Ogun State, Nigeria. It is therefore, important, to educate the vendors of these food on the ways to preventing cross contamination so that their food would not serve as a vehicle for the transmission of food borne illness. 
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