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Abstract 

Beverages in aluminium cans are widely available, and for convenience, drinks are often consumed directly from the 
orifice of the can. Cans are exposed to various environments during production, storage, transportation and handling at 
retail shops during which the lid may be contaminated with microorganisms. This study was aimed at isolating and 
identifying bacteria from the surfaces of canned drinks offered for sale on the main campus of Plateau State Polytechnic 
Barkin Ladi. For this purpose, a total of fifty canned drinks were randomly purchased from five different kiosks/ shops 
for laboratory investigations. Results of analyses indicated that all the canned drinks examined were contaminated with 
various microorganisms representing a 100% contamination rate. The highest bacterial count was recorded in shops 5 
and 9 where the cells were too numerous to be counted (TNC) and were closely followed by shop 8 which had 162 
colony-forming units of bacterial count on the colony counter. The shop with the least bacterial count was shop no 10 
which had 47 bacterial counts per 100 ml. The biochemical test indicated the presence of Escherichia 
coli, Streptococcus spp, Bacillus spp and Staphylococcus aureus on the surfaces of the cans. These organisms are of 
significant public health risk once ingested from any contaminated surface. It is therefore recommended that proper 
cleaning of surfaces of canned drinks should be done before consumption to safeguard the health of consumers. 
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1. Introduction

Commercial non-alcoholic beverages such as canned and bottled energy drinks, juice and water are currently gaining 
popularity in the food industry. They are usually processed and transported to consumers under different handling 
conditions and could be consumed by many with little or no regard to the sentry condition of the orifice or opening of 
the can [1].  

Dawson et al. (2018) [2] posited that microbial attachment to surfaces is one of the commonest ways of transmission of 
pathogenic organisms in the food processing industry, catering and the domestic environment, consequently, 
contaminations can be an intermediate step in the transmission of pathogens from their original habitat in the 
environment to food contact surfaces. 

Consequently, [3] Abraham et al. (2018) noted that contamination of canned drinks surface can occur anywhere 
including the environment where it was manufactured to the point of storage in the refrigerator as well as the point of 
consumption at retail outlets. Morever studies have shown that certain bacterial and fungal species of public health 
concern can survive refrigeration temperature [4]. 
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Abraham et al. (2018) and Fekete, (2018) [3, 5] posited that several studies have shown that microbes have been able 
to colonize surfaces of inanimate objects such as beverage packages and other items used to consume beverages. 
Therefore, [6, 7] reported that some microorganisms present on the surface of beverage cans, may not cause diseases 
directly, but could be an opportunistic pathogen once ingested into the human body and may cause serious diseases 
such as respiratory and urinary tract infections, and tuberculosis among others. 

Kigigha and Jonathan (2012) [8] reported the recovery of bacterial pathogens of public health significance 
including Staphylococcus, Bacillus, Enterococcus, Micrococcus Proteus and Pseudomonas species from the surfaces of 
non-alcoholic carbonated beverage packages.  

The urine of small mammals such as rats and mice can be easily deposited on surfaces of canned drinks in storage 
facilities in retail shops and could be a source of transmission of several diseases, including leptospirosis. Furthermore, 
insects like cockroaches and flies can deposit their eggs and faeces which could contain pathogenic bacteria on the 
surfaces of canned drinks. Therefore, the lids of canned drinks could contain small traces of insect droppings which 
could go unnoticed, and one could risk having them drop into other food materials. In addition, some insects, like flies, 
are transmitters of more than 60 diseases, including typhoid, cholera, and polio [4,9].  

The World Health Organization (2000) [10] stated that bugs are common spreaders of diseases like dysentery, 
gastroenteritis, diarrhoea, typhoid, gangrene, and leprosy and that the best way to avoid these is to wash can lids with 
soap and water before opening them. Moreover, the [11, 12] stated that Lassa fever which is an acute viral hemorrhagic 
illness of 2-21 days duration that occurs mostly in West Africa can be spread through the urine and faeces of rodents 
and could be easily deposited on surfaces of canned drinks. 

Another source of potential contamination of surfaces of canned drinks could be dust and dirt from the surrounding 
environment, transportation and handling at the point of sales or even contaminated hands of both sales personnel and 
consumers [13, 14]. 

Kregiel, (2015) reported that soft drink consumption is still a controversial issue for public health and public policy. 
Nevertheless, [15, 16] reported some deaths due to leptospirosis which was traced to the consumption of contaminated 
food and drinks. 

Most people on campuses rush for canned drinks because of their availability and ready-to-drink nature hence there is 
a high level of consumption of canned drinks directly from the orifice. This investigation was, therefore, aimed at 
determining the level of microbial contamination of the external top surfaces or orifice of beverage canned drinks sold 
in shops and kiosks within the main campus of Plateau State Polytechnic Barkin Ladi and also to determine the public 
health risk implication of consuming canned drinks directly from the orifice without proper washing. 

2. Methodology 

2.1. Study Area 

All samples for these investigations were purchased from shops/kiosks in the main Campus of the Plateau State 
Polytechnic Barkin Ladi (Lat.390 39’58.308’’ E, long. 8052’54.588’’and lat.9039’59.43N, long. 8052’56.58’’)  

2.2.  Sample Collection and Processing 

A total of fifty (50) samples comprising five from 10 shops/kiosks were randomly purchased basically to determine the 
level of bacterial contaminants on the surfaces of the cans. Therefore, Ten (10) canned samples were also purchased, 
one from each shop and cleaned thoroughly with sterile water and were used as control during the investigations. All 
samples were labelled accordingly, placed in the polythene bag and transported to the Microbiology laboratory of 
Plateau State Polytechnic, Barkin Ladi for analysis immediately. 

2.3.  Laboratory Analysis 

All agar media were prepared according to the manufacturer’s instructions and all-glass wares were sterilised in the 
autoclave at 121 ℃. Twenty (20) ml of sterile nutrient agar was dispensed into sterile plates and allowed to set. 

A sterile swap sticks previously soaked in sterile water was used to clean the orifice of the cans which usually come into 
direct contact with the mouth when drinking. This was then directly inoculated into the media by streaking and 
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incubated for 24-48 hours at 370C. Swabs from controlled samples were also inoculated and incubated accordingly. 
Results obtained from positive plates were recorded accordingly and viable colonies were counted on the colony 
counter and further subjected to Gram staining reaction and other biochemical tests including motility, catalase, 
oxidase, citrate and urease [17]. 

2.4. Statistical Analysis  

Significant differences in the parameters were tested using one-way ANOVA. All statistical tests were performed using 
IBM SPSS v22 (IBM Corporation, New York, USA). Differences were considered significant at P<0.05. 

3. Results  

Results of analyses indicated that the surfaces of the canned drinks sold on the main campus of Plateau State Polytechnic 
Barkin Ladi main Campus were contaminated as indicated in Table 1 below. The orifice of the 50 canned drinks obtained 
from 10 shops/kiosks were all contaminated with different microorganisms representing a 100% contamination level 
raising public health concerns. The differences in the level of contamination among the shops were, however, significant 
(P<0.05). 

Table 1 Viable Colony Counts from Lids of Canned Drinks after 48 hours of Incubation 

Shop/kiosk No of cans 
examined 

No of cans 
contaminated   

Average number of colonies 
detected 

   Remarks 

1 5 5 140 Contaminated 

2 5 5 50 Contaminated 

3 5 5 160 Contaminated 

4 5 5 120 Contaminated 

5 5 5 TNC Contaminated 

6 5 5 160 Contaminated 

7 5 5 50 Contaminated 

8 5 5 162 Contaminated 

9 5 5 TNC Contaminated 

10 5 5 47 Contaminated 

Control 
sample 

10 NIL NGD Sterile 

Key= NGD- No growth detected, TNC -Too numerous to count 

 

Table 2 Biochemical Reaction of Bacterial Isolates 

Bacterial 

Isolates 

Biochemical reaction 

Gram Reaction Motility catalase oxidase Indole Citrate Urease 

Escherichia coli - IVE M + - + + - 

Staph. aureus +IVE NM + - - + + 

Bacillus sp +IVE M +         variable - + - 

Streptococcus sp +IVE NM - - + - - 

Pseudomonas sp -IVE M + + - + - 

Key. -ive = negative, +ive = positive, M =motile, NM = non motile 
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4. Discussion 

This investigation revealed that the orifice or surfaces of canned drinks can be easily contaminated regardless of where 
ever they are kept in the retail shops/kiosks as indicated in Table 1. This finding is, therefore, in agreement with the 
works of [3,17]. Otu-Bassey et al. (2017) and the FDA (2015) [18,19] reported the isolation of certain microorganisms 
from surfaces of canned drinks from kiosks and shops. Furthermore, [20,21] stated that most Gram-positive bacteria, 
such as Staphylococcus aureus and Enterococcus can contaminate the inanimate environment and can survive for 
months on such surfaces, therefore, their submission agrees with the results obtained from this study as three out of 
five bacterial isolates were Gram positives. 

The isolated organisms from the biochemical test (Table 2) in this study were identified to 
be Streptococcus sp, Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, and members of the spore-
forming Bacillus genus. Lovet and Jonathan, (2012), and Kusumaningrum et al. (2002) [22,13] posited that some of 
these isolated pathogens can survive on sponges, surfaces of stainless-steel materials and hands among others for 
several days and weeks after initial contact. 

Therefore, results obtained from this investigation show that samples purchased from the 10 different shops were all 
contaminated with various microorganisms. Out of the 50 samples analysed all were found to be contaminated 
representing a 100 percent level of contamination.  

Several studies indicate that [3, 13, 23] some bacteria, such as E. coli, S. aureus and Pseudomonas aeruginosa may 
contaminate external surfaces of beverage packaging materials, sponges, hands among others either directly or 
indirectly through droplets in aerosols or dust and could survive for several days after contact. 

Other commonly occurring bacteria like Escherichia coli have been implicated with diarrhea; and could get to the 
surfaces of canned drinks either through food products such as vegetables stored in the refrigerator or as a result of 
vendor’s poor personal hygiene practices [24]. Escherichia coli is generally regarded as an indicator of faecal 
contamination suggesting that its presence on canned drink orifices implies that some storage facilities such as 
refrigerator internal surfaces could be contaminated by the import of contaminated raw foods or by poor personal 
hygiene [25,3,26]. 

Bacillus sp produces endospores that allow its survival in extreme environmental conditions including heat and 
desiccation. Pseudomonas aeruginosa occurs through contaminated hands, contaminated soils and environmental 
surfaces. Its presence on the surface of canned drinks could be attributed to unhygienic storage facilities or the 
environment [27]. It is common practice in most of the kiosks within the study area to refrigerate canned drinks 
alongside another food item such as vegetables due to incessant power supply [3,26].  

A survey of the retail shops on the main campus of the Polytechnic reveals that shops 2, 7 and 10 had better storage 
facilities such as clean shelves and the refrigerators well-kept and a much cleaner environment compared to others. The 
environment in shops number 5 and 9 are best described as unkept implying that the cleanliness of the shop 
environment could likely be one of the contributing factors in the contamination of the canned drink surfaces.  

Some medical experts reported from the popular TV show programme ‘The Doctors’ that outcome of laboratory 
investigations conducted on the tops of aluminium beverage cans collected from gas stations, vending machines, and 
grocery stores reveals that though most came up clean, however, some from the groceries were positive for E. coli, which 
can cause diarrhea, respiratory illness, and pneumonia [28,29]. 

The general public believed that drinking directly from the orifice of canned drinks is safe, more so, advertisements for 
soft drinks in both electronic and print media suggest that such drinks are ‘best served cold or chilled’ thus most 
consumers do not take cleaning the canned drink surfaces seriously before consumption while others are under the 
assumption and impression that once it is brought out of the refrigerator cold or chilled, it is safe for consumption. It is, 
therefore, the view of these researchers that the consumption of canned drinks without cleaning the surface could place 
consumers at health risk. 

5. Conclusion 

Results obtained from this investigation suggest that surfaces of canned drinks sold on the main campus of Plateau State 
Polytechnic Barkin Ladi have been found to harbour multiple bacterial pathogens which could be of public health risk 
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to consumers once consumed without cleaning the orifice. Rinsing of surfaces of canned drinks with either sterile wipes 
or washing with potable water could greatly reduce the level of contamination as all controlled samples in these 
investigations were found to be free of bacterial contamination. It is therefore important to ensure that the surfaces of 
canned drinks are cleaned with potable water or wiped with sterile pads before consumption to reduce the risk of 
infection due to bacterial pathogens.  
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