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Abstract 
Some indigenous ready-to-eat foods, due to its affordability and availability serve as a major alternative 
to restaurants and high profiled eateries in developing countries. The hygiene standard of these foods is 
a critical point that needs to be considered due to microbial contamination by potential pathogens. A 
triplicate of three different food samples: Fura, Nunu, and Tuwo were collected and analysed to 
determine their microbiological safety. Bacterial isolates were identified using standard methods while 
antibiotic sensitivity test and multiple drug resistance pattern were carried out. The isolated bacteria: 
Escherichia coli, Klebsiella pneumoniae, Salmonella 100yphi, Staphylococcus aureus, and Enterobacter 
sp. While fungal isolates include: Aspergillus niger, Aspergillus flavus, Rhizopus. oryzae and 
Penicillium sp. Salmonella sp. was observed to be resistant to 70% of the antibiotics while both 
Klebsiella sp. And Enterobacter sp. exhibited resistance to 60% of the tested antibiotics. S. aureus had 
the least resistance to about 30% of the tested Gram-positive antibiotics. Out of all the tested antibiotics, 
only Tarivid was observed to be effective against all the Gram-negative bacterial isolates, while Reflacine 
and Ciprofloxacine were effective against 80% of them. The presence of coliform bacteria in the sampled 
foods raise a great concern about the safety of the street vended foods in the sampled region in Nigeria. 
The microbiologically low quality of the vended ready-to-eat foods assayed in this study might have 
resulted from a relatively low level of hygiene observed by the vendors, as well as absence of regulatory 
body or hygiene codes to guide the street food vendors. From the results of this study, efforts should be 
intensified by all concerned to make sure that the safety of people remains paramount in the ways the 
vended foods are produced and distributed.  
 
Keywords: Street vendors, Bacteria, Multidrug resistance pattern; Antibiotics, Hygiene.  
 
 
INTRODUCTION 
Street vending and hawking of foods provide income and job as well as social roles in 
developing countries. Vending of foods on the streets records high patronage due its 
affordability, and availability. Ready-to-eat foods require no further processing or cooking, 
and it is majorly prepared and served in streets and local public places (Rakha et al., 2022). 
The practice of food vending in Nigeria plays an important role in meeting the food needs of 
urban residents, but with associated numbers of health risks (Chukuezi, 2010). Concerns have 
been raised regarding the safety and hygiene standards in roadside food processing (Okoche 
et al., 2015). Poor construction and sales locations as well as lack of facilities such as garbage 
collection points have been described as the main cause of poor food safety and quality. Street 
vended foods are often processed and sold at unsafe conditions such as sales locations which 
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include kiosks, make-shift housing, push carts and other temporary structures, as well as 
inaccessibility to running water at vending sites (Osalumhense and Ekundayo, 2021). Since 
there are no strict regulations of ensuring the safety of street vended foods. The vendors 
practice poor personal hygiene and as such serve as potential carriers of pathogens which 
contaminate food materials during handling or processing (Nnachi et al., 2014).  
 
The World Health Organization (WHO) (2012) reported that low- and middle-income 
countries, especially those in the African and Southeast Asian sub-regions, suffer significantly 
from the burden of foodborne diseases (Havelaar et al., 2015), sometimes resulting in high 
economic costs. According to the latest World Health Organization (WHO) report, more than 
91 million people are affected in Africa. WHO (2015) reported that over 2.2 million deaths of 
children were caused by food-borne diarrhoea annually due to the consumption of unhealthy 
food. Majority of the cases of food poisoning each year have been found to be associated with 
contamination by Staphylococcus aureus, Salmonella, Clostridium perfringes, Clostridium 
botulinum, Campylobacter sp, vibro parahaemolyticus, Bacillus cereus, entropathogenic Escherichia 
coli as well as some fungi and the contamination of food materials is due to secretion of toxic 
compounds such as cereulide by B. cereus and mycotoxins (Fadahunsi and Makinde, 2018; 
Gdoura-Ben et al., 2018).   
 
The poor sanitary conditions of many local markets and their highly polluted, chaotic and 
pathogenic flora-infested environments are the most common causes of contamination of food 
sold by such street vendors (Adesemoye et al., 2021). Poor hygiene in food processing 
environments is known to contribute to the spread and contamination of foodborne 
pathogens (Zhao et al., 2017). Contaminated working surfaces during food processing are a 
major source of contamination in street vended foods. Poor personal hygiene can result in 
food contamination for example when food personnel fails to wash hands properly after using 
the toilet, is a serious risk of faecal contamination (Ismail et al., 2016). The lack of proper 
monitoring of street food vendors or hygiene codes for the vendors limits the consciousness 
of the vendors to constant hand washing during food processing. Street vended foods are 
mostly patronized by low-income earners due to its low cost and affordability and this low 
cost is sometimes achieved through the use of sub-standard raw materials- like tomato, 
pepper, meat- by the vendors, that can serve as source of microbial contamination (Sezgin and 
Şanlıer, 2016).  
 
Since microbial food contamination may emanate from contaminated processing equipment 
or cooking utensils to food, microbiological examination of foods and contact surfaces during 
processing, as well as the sanitary conditions under which the food is processed, will provide 
information concerning the quality of the foods from local vendors (Adolf and Azis, 2012). It 
is good to note that many foodborne illnesses can be prevented through proper handling and 
storage of food. Stakeholders in street food trade, especially street food vendors, consumers 
and governments, need to be involved in ensuring the safety of the food sold (Alimi, 2016).  
This study evaluated the bacterial contaminants of common street vended foods in Kasua 
central market in Kaduna North Kaduna State, Nigeria by isolating pathogenic 
microorganisms that may pose          threat to the health of consumers. 
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MATERIALS AND METHODS 
 
Sampling of Foods 
Fura, Nunu, and Tuwo were collected from street food vendors in Kasua central market in 
Kaduna North, Kaduna State, Nigeria. Three (3) samples were collected from different 
locations in Tudun Wada at 10. 519647o  N , 7. 428183o E . Samples were collected into sterile 
sample bottles and packaged in zip-lock bags, and then transported to the microbiology 
laboratory for analysis. 
 
Isolation and Identification of Bacterial Contaminants in the Sampled Foods 
The culture media (MacConkey agar and Nutrient Agar) were prepared according to 
manufacturer’s standards and then sterilised in an autoclave at 1210 C and 15 psi for 15 
minutes. A seven-fold serial dilutions of the food samples were prepared aseptically using 
normal saline. One (1) mL of the dilutions 7, 6, and 4 were aseptically inoculated into labelled 
sterile Petri plates. The sterilised agar media were allowed to cool. The media were then 
dispensed into the Petri plates. The experiment was repeated in triplicate. The media were 
allowed to set and the bacterial plate cultures were incubated at 37 0C for 24 hours. The 
bacterial loads were estimated and distinct colonies were sub-cultured to obtain pure isolates. 
The pure cultures were characterised morphologically using Gram and spore staining and 
biochemically with catalase, coagulase, oxidase, indole, citrate utilisation, and sugar 
fermentation tests carried according to Adesetan et al. (2017), to ascertain the probable identity 
of the bacterial isolates.  
 
Antibiotics Sensitivity Test 
A 24-hour broth culture of the bacteria isolates was prepared and standardized using 0.5 
McFarland standard. With the aid of sterile swab stick, each standardized inoculum was 
aseptically inoculated on freshly prepared Mueller Hinton agar using streaking method. 
Antibiotics discs were aseptically placed on each Petri plate based on the Gram reaction of 
each isolate. The plates were then incubated at 37 oC for 24 hours. The multidrug resistant 
pattern of each isolate was observed as well as the inhibitory efficacy of each antibiotic against 
all the bacterial isolates (Onanuga and Temedie, 2011). 
 
RESULTS 
The results in figure 1 revealed that the samples were contaminated more than the others. The 
values of 3,62, 3.47 and 2.9 Log CFU/mL were isolated from Fura, Nunu and Tuwo 
respectively. The morphological attributes of the bacterial isolates varied in colour, shape, 
margin, elevation and surface appearance (Table 1). Biochemical characterization of the 
isolates indicated that they belong to Escherichia coli (2), Klebsiella pneumoniae (2), Salmonella 
typhi (2), Staphylococcus aureus (2) and Enterobacter sp. (1) (Table 2). In table 3, the Gram-
positive bacterial isolate was observed to be sensitive to six of the antibiotics used while 
resistant to one. Among the Gram-negative bacteria, all the isolates were sensitive to OFX, 
resistant to AU, CEP, NA and AMP while their resistance to other antibiotics used in this 
study varied (Table 4). Figure 2 depicts multiple drug resistance to the antibiotics. The 
resistance pattern showed that Staphylococcus aureus < E coli < Klebsiella pneumoniae < 
Enterobacter sp. < Salmonella typhi while their sensitivities to tested antibiotics are in the range 
of OFX > PEF > CPX > CN > S > SXT (Figure 3). 
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Figure 1: Population density of bacterial isolates form food samples 
 

 
Figure 2:   Multiple drug resistance pattern of the bacterial isolates 

 
Table 1: Morphological Attributes of Bacterial Isolates  

Sample  Colour  Shape Margin  Elevation Surface  

FRA1  White  Circular  Lobate  Raised   Smooth  

FRA2 Cream  Circular  Lobate  Raised  Smooth  

FRA3 Colourless  Circular  Undulating Low convex Smooth  

FRA4 Yellow  Circular  Lobate  Convex  Smooth  

NNU1  Cream  Circular  Lobate  Flat  Smooth  

NNU2 Cream  Circular  Lobate  Raised  Smooth  

NNU3 Colourless  Circular  Undulating  Low convex Smooth  

NN4  White Circular  Lobate  Raised   Smooth  

TUW1 Yellow  Circular  Lobate  Convex  Smooth  
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Table 2: Biochemical characteristics of bacteria obtained from different food samples  
Sample  Shape  Grams 

reaction 
Catalase  Coagulase  Motility  Citrate  Indole Spore 

staining 
Oxidase  Fermentation 

test 
Glucose       
Fructose      
Lactose 

 

Bacteria 
isolated  

              

FRA1  Rod - + - +  - + - - + - + Escherichia 
coli   

FRA2 Rod  - + - -/+ + - - - + + -/+ Klebsiella 
pneumonia  

FRA3 Rod - + - - - - - - + - - Salmonella 
typhi  

FRA4 Cocci + + + - + - - - + + + Staphylococcus 
aureus  

NNU1  Rod  - + - + + -/+ - - + + + Enterobacter 
sp 

NNU2 Rod - + - + + - - - + + + Klebsiella 
pneumonia  

NNU3 Rod  - + - + - - - - + - - Salmonella 
typhi  

NNU4  Rod - + - + - + - - + - + Escherichia 
coli   

TUW1 Cocci + + + - + - - - + + + Staphylococcus 
aureus  

 
Key: Positive = +; Negative = -; Variable = -/+ 

 
Table 4: Antibiotic sensitivity test of Gram-positive bacterial isolates 

 
Bacteria isolated  

Antibiotics sensitivity 

CPX NB CN AML S RD E CH APX LEV 

Staphylococcus aureus  S R S 0 0 S S 0 S S 
Key: CPX: Ciproflox, NB: Norfloxacin, CN: Gentamycin, AML: Amoxil, S: Streptomycin, RD: Rifampicin, E: 
Erythromycin, CH: Chloramphenicol, APX: Ampiclox, LEV: Levofloxacin. 
S= sensitive; R= resistance  

 
 
Table 5: Antibiotic sensitivity of Gram-negative bacterial isolates 

 Antibiotics sensitivity 

OFX PEF CPX AU CN S CEP NA SXT AMP 

Salmonella typhi  S S S R R R R R R R 
K. pneumonia S R R R I I R R I R 

Escherichia coli S S S R S S R R R R 

Escherichia coli S S S R R I R R S R 

Enterobacter sp. S S S R S R R R R R 

Key: OFX: Ofloxacine, PEF: Pefloxacine, CPX: Ciprofloxacine, AU: Augentin, CN: Gentamycin, S: Streptomycin, 
CEP: Ceporex, NA: Nalidixic acid, SXT: Septrin, 
AMP: Amplicin.  
S= sensitive; R= resistance ; I= intermediate 
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Figure 3: The sensitivity of tested antibiotics against the bacterial isolates

 
DISCUSSION 
Majority of the bacteria contaminants that impact food quality and safety are either 
introduced during the processing and handling or from the raw materials (Adesemoye et 
al,.2021). For bacteria to truly cause an infection, certain number of the pathogen known as 
infective dose (ID50) must be present or ingested by the host. From this study, Fura which is 
usually produced from millet or sorghum was observed to have the highest microbial load 
while Tuwo which is usually made from rice or corn was observed to have the least bacterial 
load. The load observed in this study was 104 CFU/mL is similar (although slightly higher) to 
the findings of Agboola et al. (2018) who detected bacterial load of 1.3 x 103 CFU/mL in the 
sampled vended food materials in Ibadan. The report of Amare et al. (2019), however is in 
agreement with the findings of this current study; as 104 CFU/mL was recorded as bacterial 
load. Alem (2020), reported a total bacterial load of 103 CFU/mL in tested street vended foods. 
A 106 CFU/mL bacterial load was also reported by Adesetan et al. (2017) from street vended 
foods. 
 
Majority of the isolates in this study are known human pathogen; E. coli, Klebsiella, Salmonella, 
Enterobacter, and Staphylococcus sp. The presence E. coli, Staphylococcus aureus and Salmonella 
sp. and Klebsiella sp. in street vended foods in various parts of Nigeria has earlier been 
reported by different researchers (Fadahunsi and Makinde, 2018; Alem, 2020; Adesemoye 
2021). K. pneumoniae is often reported in foods such as vegetables, fish, meat, etc. in recent 
times, there has been an increase in the number of food-borne outbreaks caused by this 
pathogen (Davis and Price, 2016). Many virulent factors including capsules, endotoxins, 
adhesins, iron-scavenging systems, and siderophores have been identified in Klebsiella sp. 
(Kang et al., 2015). Although Klebsiella pneumoniae is considered an opportunistic pathogen, it 
produces large amounts of endotoxin that can cause fatal infections (Katty et al., 2022). The 
presence of Staphylococcus sp. in food indicates poor personal hygiene and inappropriate 
handling and manufacturing practices by food processor (Aung and Chang, 2014). 
Staphylococcus sp produces enterotoxins that can withstand high temperatures and can cause 
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vomiting and diarrhoea if ingested. It is also resistant to high concentrations of sodium 
chloride (Lorenzo et al., 2018). Deaths from staphylococcal food poisoning are rare (Fusco et 
al., 2015), but can be fatal in young children and immunocompromised individuals. 
 
The presence of E. coli in vended foods is becoming recurrence issue. This pathogen has been 
isolated from food samples by several researchers. Were et al. (2020) and Hariri, (2022) 
reported isolated this pathogen from street vended foods, chicken, beef and fish. Salmonella 
typhi, a notable pathogenic bacteria has also been isolated from vended foods by other 
researchers (Hungaro et al., 2013; Anukampa et al., 2017). Amare et al. (2019) reported isolation 
of this pathogen from street vended foods. The bacterium is becoming more frequent in most 
street vended foods, raising a lot of public health concerns (Putturu et al., 2015). Salmonella 
typhi.is a well-known pathogen of both human and animal; and its pathogenesis include 
production of inflammatory cytokines by stimulating the mucosa of epithelial cells (Ahmad 
et al., 2022). The genus Enterobacter is also one of the commonly found pathogens in foods and 
quite a lot of studies have linked this pathogen to foodborne gastroenteritis which usually 
results from poor environmental sanitation and personal hygiene (Igbinosa et al., 2020). 
Although some species of Enterobacter are commonly found in the gut as normal flora, several 
species have been implicated in infections such as wound infection, urinary tract infection, 
nosocomial infection, endocarditis, diarrhoea, etc. (Dougnon et al., 2020) 
 
Antibiotic Sensitivity 
The bacteria isolated in this study were subjected to antibiotic sensitivity test and it was 
observed that Staphylococcus aureus. was very sensitive to nearly all the tested antibiotics with 
exception of Amoxil, Streptomycin and Chloramphenicol; As a result, the isolated 
Staphylococcus aureus had the lowest number of multiple drug resistance pattern while other 
isolated bacteria had higher number of drug resistance pattern between 5 and 7; with 
Salmonella sp. having the highest number of drug resistance, while both Enterobacter sp. and 
Klebsiella sp. were resistant to six (6) of the tested antibiotics. In this study, multidrug 
resistance was taken as resistance to three or more antibiotics as all the isolated bacteria were 
observed to have multiple drug resistance. All the isolated Gram-negative bacteria from this 
study were resistant to Augmentin, Ceporex, Nalidixic acid, and Ampicilin. However, they 
were slightly sensitive to Gentamycin and Streptomycin. Tarivid, Reflacine and 
Ciprofloxacine were very active against the isolated Gram-negative bacteria, with the 
exception of Klebsiella sp. which was resistant to both Reflacine and Ciprofloxacine, but was 
sensitive to Tarivid. Out of the tested antibiotics in this study, only Tarivid was found to be 
100% effective against all the tested bacteria isolates, while PEF and CPX showed 80% efficacy. 
Multiple drug resistance in Salmonella has been known to be highly prevalent in recent times. 
According to Mina et al. (2023), about 85% of the tested Salmonella sp. showed resistance to the 
tested antibiotics. The opportunistic Staphylococcus aureus known to be a normal flora of the 
skin, can cause a variety of pyogenic and systemic infections due its possession of virulence 
factors such as adhesins, enzymes, toxins, and immune evasion proteins (Sonola et al., 2021). 
Onanuga and Temedie (2011), reported that intestinal Staphylococcal infection was highly 
resistant to antibiotics and multiple drug resistance pattern was also observed in the tested 
Staphylococcus isolates. Wartu et al. (2019) observed that many of the drug resistance observed 
in bacteria in recent time can be traced to extrinsic factors. Many of the pathogens developed 
ways to survive in the presence of the antibiotics due to unscrupulous use and abuse of the 
currently available antibiotics (Ferreira et al., 2019). Ferreira et al. (2019), attributed the 
multidrug resistance reported in Klebsiella sp. to the presence of several antibiotic resistance 
genes most especially, extended spectrum beta-lactamases (ESBL)-encoding genes. The 
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presence of efflux pump, and porin-coding genes also contribute to drug resistance in the 
bacteria.  
 
The presence of coliform bacteria in the sampled foods in this study raises a great concern 
about the safety of the street vended foods in the Northern parts of Nigeria. The reports of 
Agboola et al. (2018) from sampled foods in different parts of Nigeria, as well as reports from 
other researchers suggests that street vended foods in many parts of Nigeria are of low quality 
microbiologically; and as such raise a public health concern. Over-prescription and 
indiscriminate abuse of some of these antibiotics has been listed as one of the major 
contributors to multiple drug resistance pattern in most pathogenic bacteria (Akinyele et al., 
2017). 
 
CONCLUSION 
Street vended foods are a great succour to both the vendors and the customers. The 
microbiological quality and safety of the many foods vended on the streets remains a serious 
concern, because data from many researches, including this current study have isolated 
pathogenic bacteria (including coliforms) from these foods. Hence there should be concerted 
efforts by all concerned to make sure that the safety of people remains paramount in the ways 
the vended foods are produced and distributed. Strengthening food safety policies and strict 
enforcement of food safety regulations can drastically reduce the risk of food-borne illness to 
safe levels. 
 
 
REFERENCES 
Adesemoye, E.T., Akinyele, H.A., Anyaoguand, C.K., and Ukhureigbe, O.M. (2021). 

Evaluation of physicochemical properties and Microbial Contamination of Garri 
Samples Sold in Oye-Ekiti Local Government Area and Their Antibiotics 
Susceptibility. FJPAS. 6(2): 1-9 

Adesetan, T. O., Mabekoje, O. O., and Bello, O. O (2017). Bacteriological quality of street 
vended ready-to-eat foods in Ago-Iwoye, Nigeria: A study of University environment. 
Int. J. Microbiol. Res. Rev. 6(4): 225-229 

Adolf, J. N. P. and Azis, B. S. (2012). Microbiological status of various foods served in 
elementary schools based on social economic status differences in Karawaci region, 

Tangerang district, Indonesia. Int. Food Res. J. 19(1): 65-70. 
Agboola, O. A., Umezurike, E.T., and Akinpelu, A.O (2018). Investigation of microbial load 

of some food vendors in Ibadan. Conference: 3rd Int. Fac. Bas. Med. Appl. Sci. Lead City 
University Ibadan. 2018. 

Ahmad, B. K., Manzoor, T., Ahmad, D. M., Farooq, A., Allie, A. K., and Wani, M. S.; et al. 
(2022). Salmonella infection and pathogenesis. IntechOpen. DOI: 
10.5772/intechopen.102061 

Akinyele A. Hafiz., Nwokeoma  I. Cheryl., John J. Gladys and Ige O. Joshua (2017). 
Evaluation of Bacterial Contamination of Door Handles of Offices of The Principal 

Officers of a Polytechnic in Osun State, Nigeria and Their Antibiotic Susceptibility 
Pattern. FUOYE Journal of Pure and Applied Sciences. 2(1): 227-235 

Alem, K (2020). Bacterial load assessment of some food items sold in street in Woldia Town, 
 Northeast Ethiopia. J. Pure Appl. Microbiol. 14(3):1845-1854. 

Alimi, B.A. (2016). Risk factors in street food practices in developing countries: A review. 
 Food Science and Human Wellness. 5:141-148. 

Amare, A., Worky, T., Ashagirie, B., Adugna, M., Getaneh, A., and Dagnew M (2019). 



Detection and Antibiogram of Bacterial Contaminants in Some Commonly Consumed Indigenous Street 

Vended Foods in Kasua Central Market in Kaduna North, Kaduna State, Nigeria   

 

Akinyele H. A.et al, DUJOPAS 10 (1a): 100-109, 2024                                                                            108 

 

Bacteriological profile, antimicrobial susceptibility patterns of the isolates among 
street vended foods and hygienic practice of vendors in Gondar town, Northwest 
Ethiopia: A cross sectional study. BMC microbial. 19(120): 1-7 

Anukampa. Bi., Shagufta. M., Sivakumar Surender Kumar., Rajesh Kumar Agarwal., Kiran 
Narayan Bhilegaonkar, Ashok Kumar, and Zunjar Baburao Dubal (2017). 
Antimicrobial resistance and typing of Salmonella isolated from street vended foods and 
associated environment. J. Food Sci. Technology. 54(8): 2532–2539 

Aung, M. M., and Chang, Y. S (2014). Traceability in a food supply chain: Safety and quality 
  perspectives. Food Contr. 39: 172-184 
Chukuezi, C.O. (2010). Food safety and hyienic practices of street food vendors in Owerri, 

Nigeria. Studies in sociology of science, 1(1), 50-57. 
Davis, G. S., and Price, L. B (2016). Recent research examining links among Klebsiella 

pneumoniae from food, food animals, and human extraintestinal infections. Curr. 
Environ. Health Rep. 3: 1–8 

Dougnon, V., Assogba, P., Anago, E., Deguenon, E., Dapuliga, C., and Agbankpe, J (2020). 
Enterobacteria responsible for urinary infections: A review about pathogenicity, 
virulence factors and epidemiology. J. Appl. Biol. Biotech. 8(1): 117- 124 

Fadahunsi, I. F., and Makinde, D. (2018). Occurrence, antibiotic susceptibility pattern and 
physiological studies of pseudomonas species isolated from ready to eat foods in 
Ibadan, Oyo state. Journal of Applied Life Sciences International, 18(1), 1–9. 

Ferreira, R., da Silva, B. C. M., Rezende, G. S., Nakamura-Silva, R., Pitondo-Silva, A., and  
Campanini, E.B (2019). High Prevalence of Multidrug-Resistant Klebsiella 
pneumoniae Harboring Several Virulence and β-Lactamase Encoding Genes in a 
Brazilian Intensive Care Unit. Front. Microbiol. 9: 1-15 

Fusco, V., Quero, G. M., Cho, G. S., Kabisch, J., Meske, D., Neve, H.; et al. (2015). The genus 
  Weissella: Taxonomy, ecology and biotechnological potential. Front. Microbiol. 6:155 
Gdoura-Ben A. M., Siala, M., Zayani, M., Grosset, N., Smaoui, S., Messadi-Akrout, F., and 

Gdoura, R (2018). Isolation, identification, prevalence, and genetic diversity of Bacillus 
cereus group bacteria from different foodstuffs in Tunisia. Front. Microbiol. 9: 447. 

Hariri, S (2022). Detection of Escherichia coli in food samples using culture and polymerase  
chain reaction method. Cureus. 14(12): e32808 

Havelaar, A. H., Kirk, M. D., Torgerson, P. R., Gibb, H. J., Hald, T., and Lake, R. J (2015). 
World Health Organization Foodborne Disease Burden Epidemiology Reference 
Group. World Health Organization global estimates and regional comparisons of the 
burden of foodborne disease in 2010. PLoS Medicine, 12(12), e1001923. 

Hungaro H. M., Mendonça R. C. S., Gouvêa D. M., Vanetti M. C. D., and Pinto C. L. O (2013). 
Use of bacteriophages to reduce Salmonella in chicken skin in comparison with 
chemical agents. Food Res Int.  52:75–81 

Igbinosa, I. H., Beshiru, A., Egharevba, N. E., and Igbinosa, E. O (2020). Distribution of 
enterobacteria in ready-to-eat food in cafeteria and retail food outlets in Benin City: 
Public Health Implication. J. Comm. Med. Prim. Health Care. 32(2): 80-94 

Ismail, F. H., Chik, C. T., Muhammed, R., and Yusoff, N. M (2016). Food safety knowledge 
and personal hygiene practices amongst mobile food handlers in Shah Alam, Selangor. 
Proce-Soc. Behav. Sci. 222: 290-298. 

Kang, Y. F., Tian, P. F., and Tan, T. W. (2015). Research progress on virulence factors of 
  Klebsiella pneumoniae. Acta Microbiol. Sin. 55: 1245–1252 
Katty Hendriana Priscilia Riwu., Mustofa Helmi Effendi.,  Fedik Abdul Rantam., Aswin Rafif 

Khairullah , and Agus Widodo. (2022). Virulence factors of Klebsiella pneumonia as 
emerging infection on the food chain. Veterinary World. 2172-2179 

Lorenzo, J. M., Munekata, P. E., Dominguez, R., Pateiro, M., Saraiva, J. A., and Franco, D 



Detection and Antibiogram of Bacterial Contaminants in Some Commonly Consumed Indigenous Street 

Vended Foods in Kasua Central Market in Kaduna North, Kaduna State, Nigeria   

 

Akinyele H. A.et al, DUJOPAS 10 (1a): 100-109, 2024                                                                            109 

 

(2018). Main groups of microorganisms of relevance for food safety and stability: 
General aspects and overall description. Innovat.Tech. Food Pres. 2018: 53-107 

Mina, S. A., Hassan, M. Z., Hussain, A.K.M.Z., Barua, A., Mirjada, M. R., and Chowdhury, 
A.M (2023). The prevalence of multi-drug resistant Salmonella typhi isolated from blood 
sample. Microbiol. Insight. 16:11786361221150 

Nnachi, A.U., Emele, F.E., Ukaegbu, C.O., Agah, M.V., Udu-Ibiam, O.E., Chukwu, O.S., and 
Agwu, M.M (2014). Prevalence of methicillin-resistant Staphylococcus aureus (MRSA) 
in raw meat and meat handlers in Onitsha, Nigeria, European Journal of Preventive 
Medicine, 2(1), 9-15. 

Okoche, D., Asiimwe, B. B., Katabazi, F. A., Kato, L., and Najjuka, C. F (2015). Prevalence 
and characterization of carbapenem-resistant Enterobacteriaceae isolated from Mulago 
national referral hospital, Uganda. PlosOne: 10: e0135745. 

Onanuga, A., and Temedie, T. C (2011). Multidrug-resistant Intestinal Staphylococcus aureus 
among Self-Medicated Healthy Adults in Amassoma, South-South, Nigeria. J. Health 
Popul. Nutri. 29(5): 447-453 

Osalumhense, O. S., and Ekundayo, I. O (2021). Microbiological assessment of ready to eat 
food from selected street vending food locations in Ikpoba-Okha local government 
area of Edo State. Bacte. Empire. 4(1): 20-24 

Putturu, R., Eevuri, T., Ch B., and Nelapati, K (2015). Salmonella enteritidis-foodborne 
  pathogen-A review. Int. J. Pharm. Biol. Sci. 5(1): 86-95 
Rakha, A., Fatima, M., Bano, Y., Khan, A. M., Chaudhary, N., and Aadil, R. M (2022). Safety 

and quality perspective of street vended foods in developing countries. Food Contrl. 
138: 1-14 

Sezgin, A.C., and Şanlıer, N (2016) Street food consumption in terms of the food safety and 
  health. Journal of Human Sciences. 2016; 13:4072-4083. 
Sonola, V. S., Misinzo, G., and Matee, M. I (2021). Occurrence of Multidrug 

-Resistant Staphylococcus aureus among Humans, Rodents, Chickens, and Household 
Soils in Karatu, Northern Tanzania. Int. J. Environ. Res. Public Health. 18(16):8496 

Wartu J.R., Butt A.Q., Suleiman U., Adeke M., Tayaza F.B., Musa B.J., and Baba, J (2019). 
Multidrug resistance by microorganism: A review. Sci. World J. 14(4): 49-56 

Were, L., Were, G., and Aduol, K. O (2020). Hygiene practices and microbial contamination 
  of street vended foods in Kenyatta’s environs. European J. Agric. Food Sci. 2(5): 1-6 
World Health Organisation (2015). World health statistics. 

https://reliefweb.int/report/world/world-health-statistics-2015. (Accessed on 4th 
October, 2023) 

Zhao, X., Ye, C., Chang, W., and Sun, S. (2017). Serotype distribution, antimicrobial 
resistance, and class 1 integrons profiles from Salmonella from animals in slaughter 
houses in Shandong Province, China. Front. Microbiol. 8: 1049 

https://reliefweb.int/report/world/world-health-statistics-2015

