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ABSTRACT 
 
This study aimed to assess the microbial quality of home-made street vended beverages sold in reused 
bottles in selected locations in Makurdi, Nigeria. Standard microbiological techniques were applied to 
enumerate and identify the predominant pathogens in the drinks collected from different sale points. The 
result of the analyses revealed high total viable counts ranging from 5.66- 7.85 log CFU/ml in Kunu, Zobo, 
and Soymilk sold in reused bottles from different sale points within three selected locations. In addition, 
variable counts of Staphylococcus aureus, E.coli, Salmonella spp, and Shigella spp as the predominant 
bacteria were observed in Kunu, Zobo, and Soymilk samples from various locations. The pathogen 
counts ranged from 0.0-5.08 log CFU/ml for Staphylococcus spp, 4.14-5.15 log CFU/ml for E. coli, 0.0-
5.30 log CFU/ml for Salmonella spp and 0.0-4.70 log CFU/ml, with E. coli having the highest frequency of 
occurrence. The pathogen counts were above the permissible levels stated by the Centre for Food 
Safety, therefore the use of reused plastic bottles for home-made beverages should be avoided or carried 
out with proper cleaning and sanitization to minimize contamination. 
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1.0 INTRODUCTION       
 
Food safety has been identified as a significant barrier to social and economic development. Addressing 
food safety may lead to a decline in foodborne illness and promote economic gains [1]. Globally, safety 
issues surround the production, distribution and consumption of indigenous/ home-made street vended 
beverages largely due to unhygienic processing and handling occasioned by poor infrastructural 
development, lack of social amenities provision, poor food safety knowledge and practices among 
consumers and vendors of such foods [2, 3] 
 
Homemade beverage consumption has been on the rise in Nigeria, with increased consumer awareness 
of the quality of food they consume and the cost of bottled drinks. These drinks are consumed by urban 
and rural dwellers along with snacks to satisfy hunger, boost nutrition and reduce the intake of 
preservatives and other food additives owing to their health risks.  These drinks are sold on the streets, in 
schools, offices, markets, and motor parks, where consumers enjoy them without cognizance of their 
safety. A common attribute of these products is that they are produced outside government regulations 
regarding standard food safety guidelines [4]. 
 
Common home-made beverages, including tiger nut milk, soymilk, kunu and zobo, which may be sugar-
sweetened during production [5, 6], are prepared and packaged in reusable bottles that may have been 
used initially to package water or other carbonated drinks. These already used bottles are collected from 
event centres and wedding reception venues, and sometimes from refuse dumps and washed for use. 
The use of these bottles in packaging beverages is not hygienic and also not standard practice. 
Furthermore, the package could be compromised, predisposing consumers to microbial risks and other 
hazardous substances [7], especially that the beverage bottles usually have contact with the consumers 
mouth and sometimes saliva which may be a vehicle for transmission of pathogens onto the bottles. 
 
Microbial food-borne disease outbreaks usually pose a serious public health concern and results in 
economic losses and even death. Although many food-related illnesses are not reported or diagnosed, 



 

 

theyare common worldwide, including Nigeria [8]. According to the World Health Organization (2022) as 
reported by Mazi et al. [4] about 600 million (1 in 10) people fall ill, and 420,000 deaths occur each year 
from consuming contaminated food, with several associated with bacteria. The burden of foodborne 
diseases falls disproportionately on groups in vulnerable situations and especially children under 5 years 
of age, with the highest burden in low- and middle-income countries. Reports by Mazi et al. [4] showed a 
high burden of foodborne diseases associated with the consumption of contaminated home- made street 
vended foods. Omidiran et al. [9], also stated that street vended foods/beverages are perceived to be a 
major health risk; quality assessments of such foods in several countries have shown that they are 
positive vectors of food borne illness. The most common foodborne pathogens associated with home-
made street vended beverages include Escherichia coli, Shigella spp, Salmonellaspp, Clostridium 
perfrigens, Campylobacter jejuni, Bacillus cereus and Staphylococcus aureus.  A concern which may lead 
to microbial contamination of such home-made drinks in Nigeria has been poor hygiene. Microorganisms 
of public health concern may occur at any point during the production, packaging or storage of finished 
products and public sales. Around the world, it has been established that poor hygiene in developing 
countries contributes to the proliferation of food pathogens in several home- made street vended 
beverages [10 - 11]. The prevalence of bacteria food-borne illnesses and the question of the safety of 
home-made drinks packaged in plastic reused bottles has led to the need for this study. This study, 
therefore, seeks to evaluate the microbial quality of home-made street vended beverages packed in 
reused bottles sold in Makurdi. 
 
 
2.0 MATERIALS AND METHODS 
2.1 Sample collection 
 
Four samples each of kununzaki, soy milk and zobo were purchased from Northbank, Wurukum and 
Wadata markets, located in Makurdi, Benue State, Nigeria. 
 
2.2 Preparation of media 
All media used were prepared according to the manufacturer’s instructions. 
 
2.3 Methods 
 
2.3.1 Total viable bacterial count 
 
Total viable bacterial counts were carried out on kununzaki, soymilk and zobo sold in reusable bottles 
from different locations in Makurdi.  1 ml of each sample was transferred into 9 ml of sterile distilled water 
to make the first dilution (10-1), and the procedure was repeated up to dilution 10-4. Furthermore, About 
0.1 ml was transferred into sterile Petri dishes with approximately 15 ml of molten Plate Count Agar (PCA) 
poured into the labelled Petri dishes. The plates were then gently rocked to allow even distribution of the 
organisms. Afterwards, the media were left to solidify, and plates were incubated at 37°C for 24 h.  
Bacterial counts were expressed in colony-forming units (CFU) per millilitre. All counts were carried out in 
duplicates. Observed colonies were subcultured repeatedly on media used for primary isolation to obtain 
pure cultures [12-13]. 
CFU/ml = ௡௢ .௢௙	௖௢௟௢௡௜௘௦

௩௢௟௨௠௘	௢௙	௜௡௢௖௨௟௨௠	௫	஽ி
       where D.F. is the dilution factor 

 
2.3.2 Bacterial counts of predominant pathogens 
Escherichia coli counts 
 
About 0.1 ml of serially diluted samples were aseptically plated in MacConkey agar using the pour plate 
method. The plates were incubated at 37º C for 24 hours. The total colonies formed were counted. 
Pinkish red colonies with a metallic sheen were observed in the plates. Hence, the growth was streaked 
on Eosin Methylene Blue (EMB) Agar and incubated at 37º C for 24 hours. The presence of small, 



 

 

nucleated colonies with greenish metallic sheen were observed indicating E. coli.  The total count was 
calculated and expressed in CFU/ml [12, 14]. 
 
 
Salmonella-Shigella counts 
 
About 0.1 of the serial diluted samples were pour plated in Salmonella-Shigella Agar. The Agar plates 
were incubated inverted at 37°C for 24 hours. The presence of black colonies indicated Salmonella, while 
the pink colonies indicated the presence of Shigella[12]. 
 
Staphylococcus aureus counts 
 
The pour plate method was employed for Staphylococcus spp counts. About 0.1 ml of serial diluted 
samples were aseptically plated in Mannitol Salt Agar and incubated inverted at 37°C for 24 hours. The 
presence of yellow-pigmented colonies, which did not show hemolytic properties on blood agar, were 
identified as Staphylococcus aureus[12]. 
 
2.3.3 Isolation and maintenance of pure culture  
 
Each distinct bacterial colony was picked using a sterilized inoculating needle and streaked as a primary 
inoculant on nutrient agar plate and nutrient agar slants in Bijou bottles. These culture plates were 
incubated at 37°C for 24 h, after which the slants were maintained inside the refrigerator at 4°C [12]. 
 
2.3.4 Identification/ Confirmation of bacteria  
2.3.4.1 Gram staining  
 
A thin smear of each   bacterial species was prepared on a clean glass slide, after which it was allowed to 
dry. The dried smear was heat fixed, covered with crystal violet for 1 minute, followed by washing with 
distilled water for a few seconds. The smear was covered with iodine solution for 1 min, washed, 
decolourized using ethyl alcohol and washed again. After draining, it was counter-stained using safranin 
for 30 secs, after which it was washed and dried with absorbent paper before viewing under a microscope 
to determine the cell morphology [12].   
 
2.3.5. Biochemical Test  
Indole Test 
 
This was used to determine the ability of an organism to split indole from the amino acid tryptophan using 
the enzyme tryptophanase. Tryptophan broth was inoculated with the test organism and incubated for 24 
hours. Drops of Kovacs Reagent were then added to the broth. The formation of a red ring at the surface 
of the broth signified a positive result [15]. 
 
Oxidase Test 
 
Fresh growth was removed from the agar plate using a sterile swab. The oxidase test strip was moistened 
slightly with an oxidase reagent, and a smear of the colony made onto the moistened paper strip. The 
presence of cytochrome oxidase in the organism changed it from its colourless appearance to a deep 
indigo blue in 10-20 seconds.  [15]. 
 
Coagulase Test  
 
A drop of distilled water was placed on two separate slides. The isolate colony was emulsified on each 
drop to make two thick suspensions. Next, a loopful of plasma was added to one of the suspensions and 
mixed gently. The formation of clumps confirmed the presence of Staphylococcus aureus. No plasma, 



 

 

however, was added to the second suspension. This was to differentiate any granular appearance of the 
organism from true coagulase clumping [15]. 
 
2.3.6 Statistical analysis  
 
All data collected were subjected to analysis of variance (ANOVA), where the least significant difference 
was adopted to ascertain the difference between samples. Treatment means were compared at p< 0.05, 
using Genstat statistical software, version 17.1  
 

3.0 RESULTS AND DISCUSSION 
3.1 Total bacterial count of Kunu in reused bottles soldin selected locations in Makurdi  
 
Table 1 shows the microbial counts of kunu in reused bottles sold in different locations in Makurdi and the 
specific counts for Staphylococcus aureus, E. coli, Salmonella spp, and Shigella spp, the predominant 
pathogens found in the beverages. Kunu samples from Wurukum gave the highest total viable count of 
7.85 log CFU/ml, with the least count of 6.86 log CFU/ml was recorded from Wurukum. However, there 
was no significant difference (p> 0.05) in the mean total viable count of kunu from the different locations. 
Generally, higher TVC suggests poorer quality or improper handling during production, packaging and 
storage. Nwiyi and Elechi [2] reported lower total viable counts of 3.89 log CFU/ml in kunu samples from 
Lafia. Etang et al. [16] documented a viable count of 3.80 log CFU/ml, as well as Ekanam et al. [17] who 
reported a comparable viable count of 4.70 log CFU/ml, both less than that reported in this study. The 
count observed in this study may be due to the processing techniques used, hygiene practices and reuse 
of contaminated plastic bottles for bottling the beverages. The lack of variations in microbial density 
among the samples from the different locations suggests that the processors and handlers may have 
practiced similar hygiene levels and processing methods.   
 
E. coli, Salmonella, Shigella and Staphylococcus spp were the predominant organisms identified in the 
Kunu samples. This corresponds with the previous works of Amusa and Odunbaku[18], who reported   
microbes associated with hawked (marketed) Kununzaki in South-Western Nigeria, which include 
Lactobacillus plantarum, Bacillus subtilis, Bacillus cereus, Streptococcus faecaum, Streptococcus lactis, 
Staphylococcus aureus, Lactobacillus acidophilus, Escherichia coli and Pseudomonas aeruginosa.  Etang 
et al. [16] also reported the presence of Staphylococcus aureus, Enterobacter aerogenes, E. coli, Bacillus 
spp. and Streptococcus spp. from kunu.Kunu from Wadata market were shown to have the highest 
Salmonella, Shigella and Staphylococcus spp count of 4.62, 4.70 and 4.89 log CFU/ml, while Northbank 
market had the least Salmonella, Shigella and Staphylococcus spp count of 2.00, 2.78 and 0.00 log 
CFU/ml respectively with no significant differences among the samples from the different locations. 
Research by Ogbonna et al. [19] reported lower mean bacteria counts in Kunu zaki sold in Maiduguri 
metropolis Nigeria as 9.01 x102 CFU/ml for E. coli, 2.6 x103 CFU/ml for Staphylococcus spp, 6.35x102 

CFU/ml for Salmonella spp, 5.01 x102 CFU/ml for Shigella spp, and total viable count of 5.654 x103 
CFU/ml. According to Benson [20] and Omidiran et al. [9], the presence of Salmonella spp can lead to 
serious health problems due to poor sanitary conditions and hygiene practices during processing. 
Salmonellosis poses a substantial public health threat, often contributing to significant global mortality 
rates.  
High counts of Staphylococcus spp was observed in Kunu from Wadata, and no growth in samples from 
Wurukum. Amusa and Odunbaku [18] reported on the risks associated with the consumption of food 
contaminated with Staphylococcus spp. It is a possible contaminant from food handlers and utensils used 
in processing.  Etang et al. [16] stated that S. aureus could cause food poisoning and food intoxication by 
producing Staphylococci enterotoxin, the primary cause of toxic shock syndrome (TSS) in humans. The 
growth of E. coli was highest in Wurukum market samples and least in Wadata market samples 
respectively.   E. coli is regarded as the primary indicator for microbiological quality of water and food, 
and its presence in food is an indication that such a food is contaminated with fecal materials and as such 
not safe for human consumption [21]. The higher pathogen counts observed in this study may be due to 
contaminants from the reusable bottles, the quality of water used and poor hygiene. Foods contaminated 



 

 

with unsafe levels of pathogens, may pose substantial risk to consumers and place severe economic 
burden on communities and nations [9].  
In Comparison to microbiological standards for foods, the total viable bacterial count was within the 
borderline, as the Centre for Food Safety [22] reported a borderline of 104 – 107 CFU/ml, while the E. coli, 
Salmonella and Staphylococcus counts were higher than the borderline (E. coli<100 CFU/ml, Salmonella 
and Shigella, no detection in 25ml and Staphylococcus aureus<100 CFU/ml). This indicates a risk for 
consumers.  
 

Table 1: Microbial count (log CFU/ml) of Kunu in reused bottles sold in selected locations 
in Makurdi 
Sample 
source 
area 

Total 
viable 
count 

Staphylococcus 

aureus  

E.coli  Salmonella 
spp 

Shigella 
spp 

Northbank 6.86a±1.31 4.25a±0.47 4.14a±0.64 2.00a±1.11 2.78a±0.98 

Wadata 7.80a±0.35 4.89a±0.52 4.47a±0.17 4.62a±1.144 4.70a±0.97 

Wurukum 7.85a±1.04 N.G. 4.79a±0.69 3.98a±1.209 4.59a±0.24 

LSD 1.92 0.86 0.89 2.83 1.70 

Values are means ± standard deviations of triplicate observations. Mean values in the same column with 
different superscripts are significantly different (p> 0.05). 
 
3.2 Total bacterial count of Zoboin reused bottles soldin selected locations in Makurdi  
 
The total viable bacteria count and specific pathogen counts of Zobo drink in reused bottles sold in 
Northbank, Wurukum and Wadata in Makurdi are shown in Table 2. The total viable count ranged from 
5.66-6.61 log CFU/ml with the highest count of 6.61 log CFU/ml observed in zobo from Wadata, while the 
least count of  5.66 log CFU/ml was from Wurukum. There were no significant differences in total viable 
counts of samples from the selected locations. E. coli, S. aureus, Salmonella and Shigellaspp  were 
identified in Zobo from Northbank,  Wadata and Wurukum markets with no significant differences among 
the samples. No Salmonella was detected in Zobo from Northbank market. Zobo sold in Wadata market 
had the highest S. aureus and Salmonella spp counts   while Northbank and Wurukum had the highest 
E.coli and Shigellaspp counts, with no significant differences between the locations. These findings are 
consistent with the work of Umar et al.[23], who reported total aerobic bacterial counts ranging from 0.3 × 
106 CFU/ml to 4.4 × 106 CFU/ml.  This result further agrees with   studies carried out by Raimi [24], 
Adebayo-Tayo and Samuel [25], and Nwachukwu et al. [26]. The presence of these pathogens indicates 
fecal contamination possibly from inadequate sanitation practices during preparation or handling and 
underscores the importance of implementing stringent hygiene practices and food safety regulations in 
the production and sale of street-vended beverages to prevent foodborne illness outbreaks [11].  
Comparing to microbiological standards, the bacterial counts are within the borderline, as the Centre for 
Food Safety [22] reported a borderline of 104 – 107 CFU/ml for total viable counts of foods, while E. coli, 
Salmonella and Staphylococcus spp counts are higher than the borderline (E. coli<100 CFU/ml, 
Salmonella and Shigella no detection in 25ml and S. aureus<100 CFU/ml).  
 
 
 
 
 
 
 



 

 

 
Table 2: Microbial count (log CFU/ml) of Zobo drink in reused bottles sold in selected 
locations in Makurdi 
Sample 
source area 

 Total viable 
count   

Staphylococcus
aureus 

E.coli Salmonella
spp 

Shigella spp 

Northbank 6.36a±0.58 3.44a±0.64 5.15a±0.53 NG 2.00a±0.82 

Wadata 6.61a±0.24 4.69b±0.13 4.66a±0.84 4.15a±0.95 3.92a±1.49 

Wurukum 5.66a±1.34 NG 4.38a±0.53 3.42a±0.45 4.48a±0.67 

LSD 1.33 0.83 1.14 1.29 2.77 

Values are means ± standard deviations of triplicate observations. Mean values in the same column with 
different superscripts are significantly (p>0.05) different 
 
3.3 Total bacterial count of Soymilkin reused bottles soldin selected locations in Makurdi  
 
Table 3 shows the microbial count of soymilkin reused bottles sold in Northbank, Wurukum and Wadata. 
S. aureus, E.coli, Salmonella and Shigella spp were identified in soymilk from the selected locations. 
Soymilk samples from Wadata had the highest total viable count of 7.76 log CFU/ml, and the highest S. 
aureus, Salmonella and Shigella spp counts with no significant difference among the locations. High 
E.colicounts were recorded in soymilk from Northbank. Ezigboet al. [27], isolated predominantly Bacillus 
spp, Staphylococcus spp, Lactobacillus spp, Enterobacter spp, Pseudomonas sppand E. colifrom soymilk 
samples collected from major markets and commercial spots in Aba, Nigeria while Umeoduaguet al. [28] 
isolated S. aureus, Bacillus spp, E. coli, Klebsiella spp, Salmonella spp, Pseudomonas sppand Vibrio spp 
from soymilk samples sold in Onitsha metropolis. This agrees with previous studies carried out by 
Adeleke et al. [29], who assessed the microbial quality of branded and unbranded soymilk samples to 
ascertain their hygiene practices during production. Screening for microbial contaminants revealed high 
bacteria counts of 2.9 x 107 to 1.0x 108 CFU/ml. In addition, Mbajiukaet al. [30] studied the microbiological 
quality of locally-produced soymilk stored under ambient and refrigeration conditions and reported a 
bacterial count of 2.0 x103CFU/ml to 2.9 x 104 CFU/ml after six days of storage at an ambient temperature 
of 270C. Liamngeeet al. [31] conducted a microbial analysis of soymilk sold by women and children in 
Makurdi metropolis. The microbial load ranged from 6.9 x 107 – 7.6 x 107CFU/ml, 4.1 x 107 – 5.6 x 
107CFU/ml, 3.0 x 107 – 4.7 x 107CFU/ml, and 6.0 x 107 – 8.5 x 107CFU/ml for  samples from North Bank, 
Wurukum, High level and Wadata area respectively.  
 
Table 3: Microbial count (log CFU/ml) of Soymilk in reused bottles sold in selected 
locations in Makurdi 
Sample 
source 
area 

Total 
viable 
count  

Staphylococcus 
aureus 

E.coli Salmonella 
spp 

Shigella 

Spp 

Northbank 6.74a±0.65 3.84a±1.04 4.95a±0.50 3.31a±0.04 3.98a±0.21 

Wadata 7.76a±0.43 5.08a±0.34 4.78a±0.42 5.30c±0.38 4.92b±0.40 

Wurukum 7.68a±0.09 4.09a±0.77 4.38a±0.19 4.54b±0.34 NG 

LSD 0.54 1.33 0.63 0.53 0.56 

Values are means ± standard deviations of triplicate observations. Mean values in the same column with 
different superscripts are significantly (p>0.05) different 



 

 

 
Soymilk, according to Asogwa et al. [32] serves as food for many microorganisms due to its nutrient 
content, high moisture and neutral pH, promoting their growth. This may explain the reason for the high 
TVC besides contaminants from unhygienic bottles, poor sanitary practices among others.  
Significant differences were observed in Shigella counts of samples from Northbank and Wadata, with the 
latter having the highest. This contrasts with the report of Ozoh and Umeaku[8], who studied the public 
health implication of ready-to-drink soymilk and soymilk yoghurt sold in Onitsha Urban, Anambra State, 
Nigeria. They reported the presence of E. coli in the range of 1.1 x 103 – 8.0 x 103CFU/ml in the samples.  
Comparing their mean counts, there was no significant difference between the locations in Shigella 
sppcount.  In comparison with established microbiological standards, the bacterial enumeration falls 
within a marginally acceptable range, as delineated by the Center for Food Safety [22] with a threshold of 
104 – 107 CFU/ml. Nevertheless, the quantification of E. coli, Salmonella, and Staphylococcus spp 
surpassed the designated threshold, with E. coli registering below 100 CFU/ml, and no detection of 
Salmonella and Shigella in 25 ml, while Staphylococcus aureus exhibited counts lower than 100 CFU/ml. 
 
3.4 Frequency of occurrence of bacterial Isolates from Kunu, Zobo and Soymilk in 
reused bottles sold in selected locations in Makurdi 
 
Table 4 presents the percentage frequency of occurrence of predominant bacterial isolates found in 
selected home-made street-vended beverages sold in Makurdi, along with their total percentage for each 
bacterial species. The presence of pathogens such as S. aureus, E. coli, Salmonella and Shigella spp at 
the levels presented poses a significant risk to public health. Similar microorganisms as isolated in this 
study were reported by Nwaiwu et al. [6] and Oduori et al. [1] in Kunu, Zobo and Soymilk. E. coli, 
Staphylococcus, Salmonella and Klebsiella spp were reported to be among the most common pathogens 
in home-made beverages [1, 11]. S. aureus and E. coliwere found present in all the three types of 
beverages analyzed (Kunu, Zobo, and Soymilk) at varying frequencies, ranging from 16.67% to 25.00%, 
while Salmonella and Shigella spp were found in two out of three beverages analyzed (Kunu and 
Soymilk) at a frequency of 25.00 % and 25.00 %, and (Kunu and Zobo) at a frequency of 25.00 % and 
25.00 %, respectively.  
 
Table 4: Percentage frequency of occurrence of predominant bacteria isolates from 
Kunu, Zobo and Soymilk in reused bottles sold in selected locations in Makurdi 
Sample  Bacteria isolates Total (%) 

 Staphylococcus 

aureus 

E.coli Salmonella 
spp 

Shigella 
spp 

 

Kunu 16.67 25.00 25.00 25.00 91.67 

Zobo 16.67 25.00 16.67 25.00 83.34 

Soymilk 25.00 25.00 25.00 16.67 91.67 

Total (%) 58.34 75.00 66.67 66.67  

 
The percentage occurrence of these pathogens are higher than that reported by Etang et al. [16], who 
observed a 10 % occurrence of Staphylococcus, 15 % occurrence of E.coli and 12.5 % prevalence of 
Salmonella spp n Kunu. S. aureus is a common foodborne pathogen known to cause food poisoning 
through the production of enterotoxins [2, 16].   E. coli (especially when they are pathogenic strains) and 
Shigella spp are also bacterial pathogens that can cause severe gastrointestinal illness, including 
diarrhea, fever, and abdominal cramps. Salmonella is a well-known bacterial pathogen associated with 
foodborne illness, commonly transmitted through contaminated food and beverages. Its presence 



 

 

suggests a significant risk of foodborne illness if consumed[9]. As reported earlier, the burden of 
foodborne diseases to public health and economies has often been underestimated by consumers due to 
under-reporting and difficulty to establish the relationship between causative agents of food contamination 
and resulting illness or death. 
 
The reuse of plastic bottles in bottling beverages could be a contributing factor to the high percentage 
occurrence of bacteria pathogens in beverages such as these studied in this work.  
A number of earlier studies conducted to assess the microbiological quality of home-made street vended 
beverages have shown that the beverages are contaminated with pathogens [4, 9] because they are 
processed and handled under unhygienic conditions, processed using unhygienic utensils, held at 
improper temperatures, excessively handled by food vendors and sold at very dirty surroundings that 
make them prone to contamination.  
 
In addition to the reasons noted previously, the packaging materials could be a significant source of 
contamination of the beverages as these reused plastic bottles may harbor bacteria and other pathogens 
as they may not be adequately washed and disinfected before use. Consumption of beverages bottled in 
reused bottles can pose health risks to consumers, due to contamination from various sources including 
bacteria pathogens, previous bottle contents which may lead to allergy or cross-contamination, improper 
handling especially when they are not properly cleaned and sanitized. These can enhance growth of both 
spoilage and pathogenic bacteria leading to deterioration of beverage quality and safety. According to 
Mazi et al. [4] and Adeleye et al. [11], producers and vendors of these home-made drinks in reused 
bottles often lack proper education and training in food handling and safety and are not aware of the 
health hazards associated with the consumption of beverages in such packages. Safe food supplies have 
great impact on the national economy, trade and tourism, contributes positively to food and nutrition 
security and enhances sustainable development. Therefore, to ensure safety of home-made street 
vended beverages, proper sanitation practices including thorough cleaning and sanitization of bottles be 
carried out before reuse. To minimize the risks of contamination, it is recommended that new bottles 
designed for single use be used for bottling the beverages.  
 
4.0 CONCLUSION  
 
Upon culmination of this investigation, the prevailing bacteria in kunu, zobo, and soymilk retailed in 
reused plastic bottles across Northbank, Wadata, and Wurukum were successfully identified and 
quantified. The prevalent bacteria included Salmonella spp, Shigella spp, E. coli, and 
Staphylococcusaureus. While the overall bacterial count adhered to permissible levels stipulated by the 
Centre for Food Safety, the concentrations of Salmonella spp, Shigella spp, E. coli, and 
Staphylococcusaureus surpassed these regulatory thresholds. The reuse of plastic bottles for home-
made street vended beverages, which may not be properly cleaned before use, can lead to a build-up of 
pathogenic bacteria posing risks to consumers for foodborne outbreaks. It is recommended that food 
safety campaigns should be launched regularly to educate these food producers on safe food handling 
practices, risks associated with reuse of beverage bottles, importance of hygienic packaging materials. 
The regulatory bodies should enforce the use of appropriate and hygienic packaging materials for home-
made beverages. 
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