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Abstract 
Street hot beverages are increasingly consumed in Côte d’Ivoire. However, there is little data on consumption 
and contaminants involved in the preparation of these beverages. Thus, this study aimed to contribute to the 
sanitary quality of hot beverages sold in street. The study assesses the motivation of hot beverages gender 
consumption and the profile of some contaminants of ready-to-drink hot beverages made of tea, coffee, milk or 
cocoa from street vendors. Hot beverage consumers were interviewed via a questionnaire and ready-to-drink hot 
beverages were collected and analyzed biochemically and microbiologically with conventional methods. Thus, 
431 samples of these beverages were aseptically collected from five locations of Abidjan city. The survey was 
conducted among 1448 hot beverage consumers including 1149 males (80%) and 289 females (20%). The results 
showed that males (38.7%) consumed more coffee and females (45.7%) consumed more tea. Females (27.3%) 
consumed hot beverages for pleasure while males (27.4%) consumed them as stimulants. Hot beverages 
consumers reported symptoms of diarrhea, nausea, dizziness and hand tremors which could link to beverage 
consumption. The results of the investigation and the enumeration of microbial showed risks associated with the 
methods of preparing beverages with ingredients. Staphylococcus aureus, Bacillus cereus, Enterobacteria, yeasts 
and molds strains were enumerated from beverage samples. The tea with its ingredients (sugar, lemon or mint) 
were the most contaminated sample and coffee was least contaminated. The results of the survey showed a 
potential health risk linked to preparation methods, the type of beverages mainly tea with ingredients.      
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1. INTRODUCTION 
Street foods are defined as ready to eat food or drink /beverages sold on the street, in a market, fair, park or other 
public place or food available in a public place, such as from a vendor on a street. It is sold by a vendor from a 
street on a portable food booth, food cart and a portable stall, cart or food truck meant for immediate 
consumption (Mohammedsani & Abrar 2020). According to several authors, street foods are highly appreciated 
by consumers due to their flavors, attractive, diverse, convenient, low cost, cultural and social heritage links 
(Chukuezi 2010; Aluko et al. 2014; da Silva et al. 2014). Thus, several studies have shown that street food use 
raw materials and ingredients of poor microbiological quality because nonauthorized person are involved in the 
sector of activity (Bereda et al. 2016; Idowu et al. 2006; Rane 2011). In both developing countries and 
developed countries, street foods generate employment opportunities, especially for low- or uneducated people 
(Atobla et al. 2020a; Khairuzzaman et al. 2014). 

Today, coffee is among the most widely consumed pharmacologically active beverages, and its 
consumption has become a regular part of daily life worldwide. It is estimated that more than half of Americans 
drink coffee every day. The average consumption for a person in the European Community is 5.1 kg/year, which 
is similar to that in the United States (Bonita et al. 2007). People drink coffee for different reasons, and these 
reasons may differ between males and females.  Both tea and coffee have been demonstrated to improve acute 
attention (Quinlan et al. 2000, De Bruin et al. 2011), subjective alertness, and psychomotor performance 
(Hindmarch et al. 2000). In their natural forms, coffee and tea contain several chemical components that may 
confer both beneficial and adverse health effects, including caffeine and antioxidants (Grigg 2002). Bovine milk 
and dairy products have been part of the human diet, from birth to old age (McCusker 2003). Farm 
characteristics and hygienic practices significantly affect milk products quality (Ludwig et al. 2014). Some 
studies also showed that such drinks may be consumed by young adults, teenagers, college students, athletes, and 
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military personnel (Atanassova et al. 2001; Haeghebaert et al. 2002; Barber et al. 2003). 
Food contamination remains a real and permanent risk, especially in cities where this risk is closely linked 

to the consumption of ready to eat street foods (Akhtar et al. 2012). Various studies have identified the sources of 
food safety issues involved in street foods to be microorganism belonging to the genus Bacillus, Staphylococcus, 
Clostridium, Vibrio, Campylobacter, Listeria, Salmonella (Rane 2011). These pathogens, among others, may 
result in foodborne infections and intoxications once contaminated food is ingested by the unsuspecting 
consumers. Street foods are often prepared by hand which may lead to an increased incidence of contamination 
with the potential foodborne pathogens (Rane 2011; Kharel et al. 2016). The bacteria involved in community 
food poisonings are frequently isolated from the manufacturer's processing, transport and sales environment 
(Atanassova et al. 2001; Haeghebaert et al. 2002). 

Across the world and specifically in Africa, several countries have experienced episodes of poisoning linked 
to the consumption of street food (Aboagye et al. 2020; Kouassi et al. 2018). Among these street foods, hot street 
beverages are increasingly consumed in Côte d'Ivoire. Therefore, many people start and end their day with a cup 
of hot beverages such as tea, coffee, milk or cocoa. In many other countries and in particular in Côte d'Ivoire, 
there is little data on the consumption, practices and contaminants of hot drinks. Therefore, this study 
investigated the consumption of these hot beverages in Côte d'Ivoire and determined the contaminants involved 
in its preparation in order to contribute to the sanity quality of hot beverages sold in street.  
 
2. MATERIALS AND METHODS  
2.1 Sampling Sites 
The study was carried out from December 2019 to May 2020 in five communes of Abidjan (Abobo, Adjamé, 
Yopougon, Cocody and Port-Bouet).  Data collection was based on questions asked to 1,448 consumers, 
volunteer and vendors of hot beverages with hand mobile carts. Verbal consent was obtained from each 
participant after informing them about the aim of the study according to Atobla et al. (2020b). 
 
2.2 Sample Collection 
The ready-to-drink beverage samples used for this study were collected from streets and areas of these 
communes. In these communes, different sample collection points were selected to collect samples. Five kind of 
ready-to-drink beverages (coffee, tea, milk, coffee with milk or cocoa) sold in street were collected for analysis. 
A total of 431 samples of hot beverage made of tea, coffee, milk or cocoa were collected in sterile tubes (Table 
1). Once collected, beverage samples were carried the same day (within 2 hours) at laboratory of food 
Microbiology and Biotechnology of Nangui Abrogoua University for microbial analysis. 

Table 1. Sample size of hot beverages 
Communes Tea Coffee Milk Coffee with milk Cocoa Total 
Abobo 28 26 14 9 6 83 
Adjamé 28 26 15 11 3 83 
Yopougon 27 29 18 9 10 93 
Cocody 27 29 16 9 7 88 
Port-Bouët 28 29 13 9 5 84 
Total 138 139 76 47 31 431 
 
2.3 Microbial Analysis 
According to the prescriptions of the standards used, one milliliter (1 mL) of the diluted beverage sample is 
aseptically analyzed, transferred to a Petri dish and mixed with the respective agar. After solidification, the 
dishes were incubated at temperatures as given in the respective standard. Two (2) Petri dishes were inoculated 
by decimal dilutions. The characteristic colonies according to the different media are then enumerated taking 
into account the calculation standard (NF/ISO 7218: 2007). 

Enumeration of yeasts and molds on Sabouraud Chloramphenicol agar (Biokar Diagnostics, France) was 
carried out according to the NF/ISO 16212: 2011 standard. All the dishes were then incubated in an oven at 30 
°C for 48 hours for the enumeration of yeasts and 5 days for molds. The appearance of white to yellowish 
colonies would indicate the presence of yeasts. The presence of filamentous colonies indicated the presence of 
fungi. Colonies identified as yeasts or fungi by their macroscopic aspects and their microscopic observations in 
the fresh state were purified by striae on Sabouraud agar. 

Enumeration of Enterobacteria was carried out on Violet Red Neutral Bile Glucose (VRBG) agar (Bio-Rad) 
according to ISO standard 21528-2: 2004. These dishes were subsequently incubated in an oven at 37 °C for 24 
to 48 hours. The presence of small colonies (≤ 0.5 mm) of pink to red colors or colorless colonies could indicate 
the presence of Enterobacteria. The biochemical characteristics of Enterobacteria were determined according to 
the method of Le Minor & Richard (1993).  

For the enumeration and identification of Staphylococcus aureus, Chapman agar (Bio-Rad) was used 
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according to standard NF V 08014: 1984. The dishes seeded were incubated in an oven at 37 °C for 24 to 48 
hours. The appearance of small colonies surrounding a yellow halo or small colonies could indicate the presence 
of Staphylococcus. For confirmation of Staphylococcus aureus, microscopic observation, catalase, DNase and 
coagulase tests were performed. Staphylococcus aureus ATCC 25923, a reference strain was used as a positive 
control. 

A serial dilution was then prepared for the enumeration of Bacillus cereus. Of each dilution step, 1 mL of 
the inoculum was aseptically spread over the surface of Mannitol Egg Yolk Polymyxin Agar (MYP Agar), a 
medium developed by Mossel (Bovermann 2017). The inoculated agar plates were then incubated at 37°C for 
18–24 h. Following the incubation period, all agar plates were examined for potential B. cereus colonies and 
enumerated. The bacterial count was based on all presumptive colonies on the selective agar medium (MYP). On 
MYP agar, presumptive B. cereus colonies appeared as rough and dry cultures with a diameter of 2–5 mm. 
Typical colonies growing on MYP agar plates could thus be identified as B. cereus. After a microscopic 
observation (Gram-positive, rod-shaped, motile) was carried out, Bacillus colonies were purified on nutritive 
agar. 
 
2.4 Enumeration of the Microorganism Load 
The number N of Colony Forming Units per milliliter of beverage samples (CFU/mL) from the number of 
colonies obtained in the Petri dishes is carried out according to standard NF/ISO 7218: 2007. 

N(CFU/mL) =  (1) 

-ΣC = sum of all characteristic colonies enumerated on all retained Petri dishes from the same sample; 
-V = inoculum volume (volume of sample taken) applied to each dish (mL); 
-n1 = number of Petri dishes retained at the first dilution; 
-n2 = number of Petri dishes retained at the second dilution; 
-d = dilution rate of the first dilution. 
  
2.5 Estimation of Risk Factors  
The potential risk factors that could justify the level of contamination of the samples and the symptoms reported 
during the survey were listed based on direct observations and statements made by consumers. 
    
2.6 Data Analysis 
The data obtained from the questionnaire and observation checklists were analysed using SPSS version 25.0 
software, and then exported to Microsoft Excel to calculate the various scores. Descriptive statistics were used to 
summarise the variables of interest and determine relationships between them. The results were expressed as 
mean ± standard deviations (±SD), frequencies, and percentages. The Chi-square test was used to test then 
relationships between the variables. Test of Kruskal Wallis was used to compare bacterial load from different hot 
beverages. The difference between the variables was considered significant at p < 0.05.    
 
3. RESULTS 
3.1 Distribution of Beverage Consumption 
According to Table 2, the beverages studied were both consumed by males and females. However, males 
(38.7%) consumed more coffee and females (45.7%) consumed more tea. The coffee consumption rate was 
significantly higher in males (38.7%) than in females (18.0%). The chi-square test showed that hot beverage 
consumed by males and females was significantly linked to sex (p-value = 0.001).  

Table 2. Hot beverage consumption by gender 
 
Hot beverages 

Sex 
Males (n= 1159) 
No. (%) 

Females (n= 289) 
No. (%) 

Coffee 449 (38.7) 52 (18.0) 
Tea 431 (37.2) 132 (45.7) 
Milk 123 (10.6) 31 (10.7) 
Cocoa 26 (2.2) 15 (5.2) 
Coffee with milk 130 (11.2) 59 (20.4) 
 
3.2 Reasons of Hot Beverage Consumption  
Several reasons have been mentioned for the consumption of hot beverages from street vendors. Males 
consumed hot beverages at 27.4% as stimulant, while in females the main reason was for pleasure (27.3%). Also, 
females (15.6%) consumed beverages as stimulant reasons (Table 3). The reasons of hot beverage consumed by 
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gender was linked to sex (p-value = 0.003). 
Table 3. Reasons of hot beverage consumption by sex 

 
Reasons of hot beverage consumption 

Males (n= 1159) 
No. (%) 

Females (n= 289) 
No. (%) 

For pleasure 244 (21.1) 79 (27.3) 
For heath 102 (8.8) 20 (6.9) 
For digestion 63 (5.4) 20 (6.9) 
As stimulant 318 (27.4) 45 (15.6) 
Against hunger 146 (12.6) 37 (12.8) 
Against thirsty 18 (1.6) 183 (12.6) 
Against cold 79 (6.8) 18 (6.2) 
Against tiredness 106 (9.1) 25 (8.7) 
Against sleep 51 (4.4) 14 (4.8) 
To lose weight 23 (2.0) 16 (5.5) 
By habit 9 (0.8) 8 (2.8) 
 
3.3 Distribution of Consumption Location of Street Hot Beverages  
‟Street crossroads” were the places where hot beverages were more consumed for both males (53.2%) and 
female (50.5%). It is followed by ‟Near markets” in female (18.7%) but in male level, 15.9% consumed 
beverages at ‟Near car station or bus terminals” (Table 4). The chi-square test showed that location of hot 
beverage consumption was not significantly linked to sex (p-value =0.115). 

Table 4. Distribution of consumption location 
 
 
Location of street vendors 

Sex 
Males (n= 1159) 
No. (%) 

Females (n= 289) 
No. (%) 

Street crossroads 617 (53.2) 146 (50.5) 
Near market 182 (15.7) 54 (18.7) 
Near car station or bus terminals 184 (15.9) 39 (13.5) 
Near school 86 (7.4) 33 (11.4) 
Others 80 (7.7) 17 (5.8) 
 
3.4 Distribution of Number of Cup Consumption 
One (1) cup of hot beverage per day was the highest consumption for both males (42.9%) and females (63.7%). 
Table 5 mentioned also that females do not exceed more than 4 cups per day while males go beyond 4 cups per 
day. The difference was significant between number of cup and the sex (p-value = 0.002). 

Table 5. Gender difference regarding to number of cup consumption 
 
 
Number of cups per day 

Sex 
Males (n= 1159) 
No. (%) 

Females (n= 289) 
No. (%) 

1 cup 403 (42.9) 102 (63.7) 
2 cups 357 (38.0) 45 (28.1) 
3 cups 146 (15.5) 12 (7.5) 
4 cups 23 (2.4) 1 (0.6) 
5 cups 9 (1) 0 (0.0) 
≥ 6 cups 1 (0.1) 0 (0.0) 
 
3.5 Distribution of Symptoms of Disease  
The symptoms suggestive of a probable infection after consuming hot beverages are multiple. Consumers 
surveyed reported many symptoms of disease such as vomiting, nausea and diarrhea after drinking hot beverages 
from street beverage vendors with coffee carts (Table 6). According to Table 6, in males the highest symptom 
was vomiting with a rate of 21.2% while in females it was nausea that appears the most with a rate of 30.8%. In 
males after vomiting, follow diarrhea with a rate of 15.4%, while in females after nausea follow vomiting 
(23.1%). The appearance of the symptoms reported in this study was not linked to the gender of consumers (p-
value = 0.676). 
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Table 6. Distribution of symptoms of disease 
 
Symptoms of disease 

Males (n= 1159) 
No. (%) 

Females (n= 289) 
No. (%) 

Vomiting 11 (21.2) 3 (23.1) 
Diarrhea 8 (15.4) 2 (15.4) 
Nausea 5 (9.6) 4 (30.8) 
Fever 2 (1.9) 1 (7.7) 
Vertigo 7 (13.5) 1 (7.7) 
Hand tremors 6 (11.5) 0 (0.0) 
Addiction 2 (3.8) 0 (0.0) 
Abdominal pain 5 (9.6) 1 (7.7) 
Ulcer 1 (1.9) 0 (0.0) 
Bloated stomach 2 (3.1) 1 (7.7) 
Insomnia 3 (5.8) 0 (0.0) 
Headache 1(1.9) 0 (0.0) 
 
3.6 Estimation of Levels of Microbial Contamination 
Microbiological analysis was used to quantify the microbial load in colony-forming units (Table 7). Thus, 
Staphylococcus aureus were more enumerated in tea (13.50 ±0.30 CFU/ml) and in milk (12.7 ±0.40 CFU/ml). 
No Staphylococcus aureus and Enterobacteria were isolated from coffee beverage. Bacillus cereus (10.25 ± 
0.32a CFU/ml) also were more prevalent in tea. Enterobacteria strains were more prevalent in tea (7.26 ±0.41 
CFU/ml) and in milk (7.37 ±0.54 CFU/ml). Yeasts and molds were more enumerated in tea (17.51 ±0.2 CFU/ml) 
and in coffee (14.40 ±0.44 CFU/ml).  

Table 7. Microorganism concentrations isolated from hot beverage samples 
        Numeration of 

microorganism  
 
Hot Beverages 

 
 
Staphylococcus 
aureus (CFU/ml) 

 
 
Bacillus cereus 
(CFU/ml) 

 
 
Enterobacteriaceae 
(CFU/ml) 

 
 
Yeasts and 
molds 
 (CFU/ml) 

Tea 13.50 ±0.30a 10.25 ± 0.32a 7.26 ±0.41a 17.51 ±0.26a 
Coffee 0.0b 6.25 ±0.28abc 0.0b 14.40 ±0.44ab 
Milk 12.7 ±0.40a 8.17 ± 0.28ab 7.37 ±0.54a 5.43 ±0.32bc 
Coffee with milk 7.31 ±0.25ab 4.43 ± 0.32bc 5.31 ±0.24ab 9.12 ±0.15ab 
Cocoa  0.26 ± 0.04cb 3.38± 0.18c 2.22 ±0.26ab 4.32 ±0.16c  
The values in the same column with similar superscripts are not significantly different from each other (p ˃ 
0.05). 
 
3.7 Health Risk Factors 
The health risk survey revealed several categories of information depending on the investigated parameters 
(Table 8). Thus, the active population was exposed to the risk of foodborne illness. After street beverage 
consumption, the risks of infection occurred varying according different factors such as consumer ages, 
education, type of beverages, number of cups consumed per day, ingredients, materials used and other risks. 
Also, the highest factor risks were recorded through the handling of products, materials or ingredients. The 
cooking process was also one of the determining factors linked to the beverage poisoning risks. In addition, a 
supplement contamination factor was the water used to prepare and rinse recyclable cup. Hot beverage 
contamination varied according to several factors. 
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Table 8. Potential risk of contamination related to beverage consumption sold by street vendors 
Category Potential risk

Factors
Number of cups consumed 1 cup, 2 cups, 3 cups, 4 cups, 5 cups + 

≥ 6 cups ++ 
Place of preparation, selling and
consumption  

Street corner or street crossroads, market, car station or
bus terminals, near school 

+ 
 

Ingredients  Sugar, Lemon, Mint or milk ++ 
 
Materials 

Thermos for hot water, Spoon, Knife, Scissors, + 
Lemon squeezer ++ 

 
 
 
 
Others risks 

Water used to prepare and rinse recyclable cups +++ 
Disposable cups + 
Recyclable cups ++ 
Ingredients ++ 
Handling of products, materials or adding ingredients +++ 
Beverage cooking process ++ 
Hygiene of vendors ++ 

 Dose (excess), Taste + 
+ Low risk, ++ Moderate risk, +++ High risk  
    
4. DISCUSSION 
The survey performed on hot beverage consumption showed that it is an important drink of daily life of many 
workers in street. Street hot beverages are consumed both by males and females. Coffee consumption rate was 
significantly higher in males (38.7%) than in females (18.0%). However, tea consumption rate was higher in 
females (45.7%) than in males (37.2%). Other studies reported that males drink more coffee than women. These 
studies discovered that over 50% of men drink coffee compared to about just 32% of women (Demura et al. 
2013). Several other reasons could explain this difference. Thus, knowledge about coffee may also differ 
between males and females. Our study showed that females prefer consuming more tea than males. In contrast, 
Safila & Asra (2014) study reported that males consumed more tea than females. In short, it is important to note 
that the nutrients and digestibility of tea and coffee are factors that influence consumption between males and 
females. This is why Mirmiran et al. (2010) reported gender as a factor influencing nutrient consumption and Du 
et al. (2010) demonstrated that females have higher interest in the nutrients than males.  

The reasons for drinking hot street beverages differ according to gender. Indeed, the results of our study 
showed that males at a rate of 27.4% consumed as stimulant to boost their energy, while 27.3% of females 
consumed them for pleasure or against hunger. For Atobla et al. (2020a), coffee or tea offered an energy boost to 
work. According to Demura et al. (2013), many people who drink coffee expect to feel awake. Many people 
survey in this study drank coffee for its taste (Demura et al. 2013). Young generations, for example, most college 
students, consume caffeine to feel more awake, enjoy the taste, socialize, increase their physical energy, improve 
their mood, and alleviate stress (Atobla et al. 2020b; Mahoney et al. 2019).  

A rate of 27.4% of males consumed hot street beverages as a stimulant and 21.1% for pleasure, while 27.3% 
of females consumed them for pleasure and 15.6% as a stimulant. This variation in consumption reasons 
influences the number of cups per day. Indeed, according to our survey, both males (42.9%) and females (63.7%) 
consumed mostly one cup per day. In addition, 38% of males consumed two (2) cups per day while 28.1% of 
females consumed two (2) cups per day. Our results revealed that males consumed more cups per day than 
females. According to Safila & Asra (2014), tea consumption is prevalent among all age groups and 2-3 cups of 
tea is the mostly consumed amount of tea. Based on the data reviewed, it can be concluded that for the healthy 
adult population, moderate caffeine intake (2–3 cups or 300mg/day) is not associated with adverse effects, such 
as cardiovascular effects, changes in adult behavior and effects on male fertility (Nawrot et al. 2003). The 
Korean National Health and Nutrition Examination Survey reported that the prevalence of daily coffee drinking 
(1 or more cups/day) greatly increased from 54.6% in 2001 to 65.3% in 2010–2011 among Korean adults (Je et 
al. 2014). Many studies show that coffee consumption may help prevent several chronic diseases. In particular, 
long-term coffee consumption is associated with significant dose-dependent reductions in the risk of developing 
type 2 diabetes (Nawrot et al. 2003). In addition, coffee contains several physiologically active substances; 
caffeine, in particular, is an important component of coffee (Ludwig et al. 2014; Heckman et al. 2010). It is 
found in common beverages (coffee, tea, soft drinks), in products containing cocoa or chocolate, and in 
medications (Nawrot et al. 2003). For Heckman et al. (2010), the total daily intake, as well as the major source 
of caffeine varies globally; however, coffee and tea are the 2 most prominent sources. 

Our study showed that 53.2% of males and 50.5% of females questioned consumed hot street beverages in 
the street crossroad. Furthermore, the distribution of disease symptoms during our study showed that 21.2% of 
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males reported vomiting, 15.4% diarrhea while 30.8% of females reported nausea and 23.1% vomiting after 
consuming hot beverages in some cases. The main causes of these symptoms could be the presence of 
microorganisms reported in our study. Indeed, our study reported the presence of Staphylococcus aureus, 
Bacillus cereus, Enterobacteria and yeasts and molds in ready-to-drink beverages. Even if the difference of each 
germ is not significant in the different beverages, it should be noted the absence of Staphylococcus aureus and 
Enterobacteria in coffee in our study. Across the world and specifically in Africa, several countries have 
experienced episodes of food poisoning without scientifically proofed of given food involvement. In Côte 
d’Ivoire and many others countries, there are few reports in the literature on the hot beverage contaminant: a few 
studies have been done on the presence of microorganisms in street hot beverages. Hot beverage contamination 
varied according to several factors. In our study, no S. aureus and Enterobacteria have been isolated from coffee 
beverage. The antibacterial effect of coffee has been demonstrated in various studies carried out over the past 15 
years (Gov et al. 2010), showing that growth of certain bacteria was either inhibited or stunted by different 
concentrations of coffee extract. For example, the growth of Gram-negative bacteria Escherichia coli, 
Salmonella typhi and Pseudomonas aeruginosa and Gram-positive bacteria Staphylococcus aureus, Bacillus 
cereus, Lactobacillus bulgaricus, Streptococcus lactis and S. faecalis were inhibited (Fardiaz 1995), and in 
addition to that, decreases in bacterial growth were observed in L. bulgaricus, E. coli, S. typhi and S. faecalis. A 
report showed that pure caffeine has a direct antibacterial effect (Ramanaviciene et al. 2003). According to the 
study of Giannotti et al. (2002) and European Commisions (2011), coffee contains the highest amount of 
caffeine (40–259 mg) among foods and beverages, followed by teas (30–80 mg), and chocolate products (12–25 
mg).  

In our study, Bacillus were also isolated from hot beverage samples. Among Bacillus species, Bacillus 
cereus is widespread in nature and readily found in soil, where it adopts a saprophytic life cycle; germinating, 
growing and sporulating in this environment. Murindamombe et al. (2005) and Vilain et al. (2006) also reported 
the incidence of Bacillus cereus in street foods in Botswana and from Biltong respectively. The presence of 
different species of Bacillus spp. in this study might be explained by the fact that most of the meat samples were 
exposed to dust and flies as observed during the observational study (Tshipamba et al. 2018). According to the 
European Food Safety Authority (EFSA), contamination levels below 100 CFU/g are not unusual. Introduction 
of B. cereus at such low concentrations into other foods via contaminated source material, such as spices or milk 
powder, does not pose a health risk as defined by consumer health protection regulations (EFSA 2005).  

The presence of Staphylococcus aureus in hot beverages in this study revealed an unacceptable state of poor 
hygienic and sanitary practices during the preparation of the foods, which can be linked with the results of the 
observation study which revealed poor hygienic practices by vendors. The findings of Sina et al. (2011) and 
Mensah et al. (2002) who reported that poor hygienic practices and poor food handling could result in the 
occurrence of Staphylococcus aureus agree with the result of this research where the incidence of 
Staphylococcus aureus is recurrent in all the street vended food.  

After street beverage consumption, the risks of infection could occur varying according different factors 
according to our study. Thus, the highest factor risks were recorded through the water used to prepare and rinse 
recyclable cups, handling of products, materials or ingredients. Several studies have shown that street food use 
raw materials and ingredients of poor microbiological quality because nonauthorized person are involved in this 
sector of activity (Atobla et al. 2020a; Bereda et al. 2016; Rane 2011). According to Rane (2011), major sources 
contributing to microbial contamination are the place of preparation, utensils for cooking and serving, raw 
materials, time and temperature abuse of cooked foods and the personal hygiene of vendors. The cooking 
process is also one of the determining factors linked to the beverage poisoning risks as reported in our study. Liu 
et al. (2014) explained that poor quality of raw materials, improper food preparation and lack of awareness about 
food safety are possibly the most common cause of food poisoning outbreaks. Also, the lack of hygiene of the 
seller, the sales environment, the sales equipment, the water used; the breaking of the cold chain and bad 
handling are all factors that favor the contamination of street foods, especially energy drinks made from tea and 
coffee. In addition, a supplement contamination factor is the water used to prepare and rinse recyclable cup. That 
is why, across the world and specifically in Africa, several countries have experienced episodes of poisoning 
linked to the consumption of street food. According to Proietti et al. (2014), street foods are at a risk of getting 
contaminated by air pollutants (they are mainly sold in the open, often alongside streets), contaminated raw 
material from unsafe sources. For Feglo & Sakyi (2012), contamination of food in most developing countries is 
as a result of several factors such as, methods applied in processing foods, inadequate storage temperatures and 
poor personal hygiene of food handlers. Nasiruddin (2019) reported that today millions of people catch diseases 
originating from food sources and thousands of deaths occur in world. The wide consumption of street food 
around the world increase the importance of safety and health issues (Ceyhun Sezgin & Şanlier 2016). Street 
foods are not reliable, they also carry diseases originating from food sources in many countries (Biswas et al. 
2010; Omemu & Aderoju 2008). The presence of potential pathogenic strains in beverage could be as result of 
poor hygiene practice of food vendors and could constitute a health risk to consumers, so education of street 
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vendors is essential in maintaining hygiene and hence safety of food. 
 
5. Conclusion 
The study showed that females consumed hot street beverages for pleasure while males consume them as 
stimulants to boost energy. Coffee was consumed more by males and tea more appreciated by females. Ready-
to-drink hot beverage contamination varied according to several factors such as handling of products, materials 
or adding ingredients. The investigation showed that the presence of potentially pathogenic strains in beverages 
could be due to poor hygiene practices of vendors which could constitute a risk to the health of consumers. The 
data collected as part of this study should provide sufficient motivation to remain conscious of potential health 
risks due to poor hygiene, in particular in street foods consumption. The practice of hygiene rules and good 
sanitary management of the production chain of these types of beverages could reduce the risk of contamination. 
Furthermore, consumer’s knowledge and attitude may influence food safety behavior and practice. 
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