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The vending and consumption of locally processed beverage 

drinks (kunu, soya milk, tiger nut etc.), that are packaged in 

reused plastic containers have become a mainstay in most 

developing countries. These drinks risk microbial contamination 

due to the scavenging of their plastic containment from thrash can 

and waste dumpsites. The assessment of microbial contaminants 

was carried out using standard procedures. Results showed the 

presence of heterotrophic bacteria counts of 4.71 and 5.41Log 

cfu/ml for kunu and soya milk beverages. The fungal count was 

3.29 and 2.27Log cfu/ml respectively. The coliform counts were 

2.18 and 2.27Log cfu/ml respectively. Incidentally, the level of 

microbial contamination of the beverage was above the regulatory 

limit. Based on the findings from the study, the study, therefore, 

conclude that the consumption of locally processed beverages in 

repackaged branded plastic containers is relatively unsafe. 
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INTRODUCTION 
 
The vending of foods or drinks by smallholders have 
gained prominence and high level of patronage by 
consumers since further processing is unnecessary. The 
street trader of these beverages have become highly 
accepted by consumers in most developing nations 
(Tambekar et al., 2009), as they are often seen in their 
numbers trading in public places (Nawawee et al., 2019). 
Their preference may be necessitated by price of such 
food or sudden urge to quench consumers thirst. There 
are proliferations of smallholders selling all kinds of 
locally processed beverage across Nigeria, these locally 
processed beverages include Zobo, kunu, soya milk and 
tiger nut drinks. Besides the poor shelf life, and the fact 
that these drinks processed in condition lacking quality 
assurance and control measures (Kigigha et al., 2018), 
the containers used for their packaging are usually 
handpicked from trash cans and dumpsites. These 
handpick plastic containers are usually washed with 
common soap, as such their sterility is in doubt. The 
microbial species associated with contamination of some 
locally process beverage in Nigeria have been documented  

 
 

in literature by several authors they include bacteria 
species like; Bacillus, Staphylococcus, Streptococcus, 
Aeromonas, Corynebacterium, Micrococcus, 
Pseudomonas, Enterococcus, Enterococcus, 
Escherichia, Proteus and fungal species like Aspergillus, 
Penicillium, Saccharomyces, Lactobacillus, Geotrichum, 
Fusarium, Alternaria, Candida and (Izah et al., 2016; 
Kigigha et al., 2018). Inadequate recycling facilities and 
poor sterility of this plastic container have ensured their 
reuse for packaging and vending these beverages. The 
unsafe use of these containers risks the transmission of 
toxins for foodborne diseases. Therefore, this study 
assessed the microbial contaminants associated with 
locally processed beverage in reused plastic container, 
with kunu and soya milk drinks as case study. 
 
MATERIALS AND METHODS 
 
Field sampling 
 
Triplicate samples of Kunu and Soya   milk   drinks  were 
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Figure 1. Results of Microbiological Counts for Kunu drink. 

 
 
 
purchased from street vendors around the Etagwe 
roundabout in Yenegoa metropolis. Prior to the analysis 
the samples were preserved in ace pack at temperature 
around 4ºC, and transported to the laboratory. 
 
 
Microbial counts enumeration 
 
In-situ enumeration of the microbial counts in the drinks 
were carried out using different media; Nutrient Agar was 
used to enumerate total heterotrophic bacteria count; 
MacConkey Agar was used for Enterobacteriaceae count 
and, Potatoes Dextrose Agar (PDA) was used one for 
fungal count. All the media were prepared in accordance 
to standard protocols and the manufacturers’ guide. The 
Nutrient Agar, MacConkey Agar and Salmonella-Shigella 
Agar were incubated inverted at 37°C for 24 h. 
Meanwhile, the PDA plate meant was inverted in the 
incubator at 30°C for 3 - 5 days. After incubation, the 
emerging colonies were enumerated and expressed in 
colony forming units per millitre (cfu/ml). 
 
 
Statistical analysis 
 
Version 20 of Statistical Package for Social Sciences 
(SPSS) software version 20 was used for the statistical 
analysis. Data was expressed as mean ± standard error. 
 
 
RESULTS AND DISCUSSION 
 
Results of the microbiological counts of Kunu drink 
packaged in reused plastic container are presented 
(Figure 1). The total heterotrophic bacterial count was 

4.71Log cfu/ml. Meanwhile the fungal contamination was 
3.29Log cfu/ml, while coliform count was 2.18Log cfu/ml. 
The presence of the bacterial, fungal and coliform counts 
indicates some degree of contamination, but within the 
threshold limit (10

5
) of the Food and Agricultural 

Organization. 
Figure 2 presents result of the microbiological count of 

vended soya milk drink packaged in reused plastic 
container. The level of total heterotrophic bacterial was 
5.41Log cfu/ml, while fungal population was 3.39Log 
cfu/ml. The coliform level of coliform count was 2.27Log 
cfu/ml as shown in (Figure 2). This result indicates that 
the soya milk beverage packaged in reused plastic 
container have mild level of bacterial, and fungal 
contamination, but within the threshold limit (10

5
) of the 

Food and Agricultural Organization (FAO, 1979). But the 
presence of coliform in the drink is worrisome because 
the drinks should be devoid of coliform.  

The level of microbiological contamination in the Kunu 
and Soya milk beverages packaged in reused plastic 
container is a major public health concern. Similarly, the 
study of Kighia et al. (2018) have documented the 
microbial contamination of locally sold Zobo drink in 
Yenagoa for total heterotrophic bacteria counts (4.16 - 
5.71 Log cfu/ml), total coliform counts (1.66 - 2.63 Log 
cfu/ml) and total fungi counts (2.64 - 4.58 Log cfu/ml). 
Their study also found associated bacterial contaminants 
like; Escherichia coli, Staphylococcus aureus, Bacillus, 
Micrococcus, Enterobacter, Proteus, as well as fungal 
contaminants like; Aspergillus niger, Aspergillus flavus, 
Penicillium and Fusarium. Suggestions of their studies 
indicate substandard adherences to the aseptic 
measures during the preparation of the drink. In tandem, 
other authors have reported bacterial contamination of 
Zobo drink with values of < 30 - 1.23 x 104 cfu/ml in Kano  
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Figure 2. Results of Microbiological Counts for Soya milk drink. 

 
 
(Bukar et al., 2010), 0.3 - 4.4 × 10

6
 cfu/ml in Abia State 

(Ezeigbo, 2015), 3.0 x 10
2
 - 1.0 x 10

5
 in Akwa (Anagu et 

al., 2015), and 1.2 x 102 - 1.2 - 10
6
 cfu/ml in Osun 

(Risiquat, 2013). The results of this study confirmed that 
microbial contaminants are associated with locally 
processed beverage due to the handpicking and poor 
sterility of plastic containers from dumpsites. The 
handpicking or scavenging of plastic container by locals 
who lacked recycling capacity should be discouraged. 
 
 
Conclusion 
 
This study assessed the microbial contaminants 
associated with two commonly sold beverage drinks 
(Kunu and Soya milk drinks), that are packaged in reused 
plastic containers in Bayelsa State, Nigeria. There was 
mild level of bacterial and fungal counts that fell within the 
threshold limit of FAO. Unfortunately, the coliform 
detected in both drinks indicate contamination, such 
drinks should be devoid of coliforms. The reported levels 
of coliform that exceeded threshold were due to the 
unhealthy anthropogenic scavenging and reusing plastic 
containers in trash cans and dumpsite. This study 
therefore recommends regular microbiological monitoring 
of locally processed beverage. 
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