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ABSTRACT 

 

Ready-to-eat Bissap juiceisoftenclassified in the streetfood group. The unhygienic conditions 

in which Bissap juiceisprepared pose risks, sometimesleading to microbial contamination. The 

general objective of thisworkis to evaluate the diversity of pathogenicmicroorganisms in 

Bissap juicessold in the city of Daloa. To achievethis objective, a 

consumptionsurveywascarried out. Counts and isolations werecarried out to assess the 

microbiologicalquality of juicessold in the streets. 

Physicochemicalparametersweredetermined. These are Brix and pH. Salmonellawasscreened 

for in the juicessoldusing the NF-V08-52 standard. The surveyrevealedthatwomen consume 

more Bissapjuicesold in the streetsthan men with a rate of 52% respectivelycompared to a rate 

of 48%. The Mandé representhalf of the consumerswith 50%, followed by the Akan with a 

rate of 30%, the Krou with a rate of 14.70%. Young people agedbetween 20 and 30 consume 

more Bissapjuicewith a rate of 47.30%. Consumers of Bissapjuice come fromvarious 

professions. Consumers have experienceddiscomfortcharacterized by diarrhea, vomiting, fever 

and stomachbloating. Microbiologicalanalysisrevealed the presence of microbial flora of 

alteration and contamination. These are total flora, fungal flora and enterobacteria. There 

wasalso the presence of flora of fecaloriginsuch asThermotolerantscoliforms. The 

Bissapjuicesamplesanalyzedcontainpotentiallypathogenicbacterialspecies in 

particularStaphylococcus aureus andBacillus cereus.Thesamplesanalyzedoverall are compliant 

for fecalstreptococci,Escherichia coli andClostridium perfringens.The 

resultsregardingMesophilicAerobicGerms, fungal flora, enterobacteria, fecalcoliforms, 

Bacillus cereusare not satisfactory.The pH of the differentjuicesisveryacidic, rangingfrom4.41 

± 0.18 to 2.18 ± 0.03. Alsosome of the juicesamplesanalyzed have very high sugarlevels 

(34.83 ± 0,28) Bissapjuicessold in the streetsrepresent a danger for the population of Daloa. 
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1. INTRODUCTION 

Rapid urbanization and multiple constraintsincluding the distance betweenworkplaces and 

homes, poverty, the development of women'sactivity, the breakdown of familysolidarity and 

the appearance of new food styles have made streetfood essential in major Africancities. 

Thesefoods are defined as ready-to-eatfoods and beveragesprepared and/or sold by street or 

stationaryvendors[1]. The consumption of thesestreet drinks has grownconsiderably in all the 

major cities and towns of the West Africansub-region [2] [3]. On the streets of the town of 

Daloa, refreshing drinks of local production are commonlyencountered. It's about 

"Bissap".ThebeverageBissapis made from the flowers ofHibiscus sabdariffa. This refreshing 

drink can beconsumedalone or withfamily and evenduringceremoniessuch as weddings or 

baptisms [2].   

However, duringprocessing and artisanal manufacturingprocesses, this drink can 

becontaminated by variousmicroorganismsincludingpathogens. Indeed, the 

preparationequipment and the lack of application of the rules of good production hygiene 

practices can negatively influence the microbiologicalquality of this drink. The consequence of 

theseuncontrolled productions oftengenerateshealthproblems, 

sometimeswitheconomiceffectsthat are difficult to manage [4] [5]. In addition, streetfoods are 

frequentlyassociatedwithinfectiousdiseases and severalmicrobiologicalanalysis have revealed 

the presence of numerouspathogenicmicroorganismswithloadsexceeding standards [6][7] [8]. 

Moreover, severaldiseaseoutbreaks have been attributed to this drink in various places around 

the world and certain infections have been reported in populations consumingthesestreetfoods 

[9] [10].However, itisnecessary to guarantee the health of populations and promote the quality 

of suchproductsgiven the multiple issues linked to local production and consumption. 

Althoughknown to the populations of Daloa, thereislittle information on the artisanal soft 

drinks sold in the streets and the healthriskslinked to theirconsumption, more specifically on 

theBissap. The theme of thisstudyistherefore: “Study of microbiological contamination and 

assessment of healthriskslinked to the consumption of a nonalcoholic drink: theBissapcraftsold 

in the streets of Daloa. The general objective of thisstudyis to study the microbial 

contamination ofBissapof the city of Daloa and to assess the healthriskslinked to 

itsconsumption. 

 



 

 

2. MATERIAL AND METHODS 

2.1. MATERIAL 

a. Biologicalmaterial 

 

b. Technicalequipment 

For physicochemical analyses, a beaker, a pH meter (PHS-38W) and a portable refractometer 

(ATAGO N-1α) wereused. During the microbiological analyses, a balance (KERN having a 

sensitivity of 0.0001 g) wasused to weigh the masses of culture media to beprepared and the 

test portions. An autoclave (NÜVE model OT 012) wasused to carry out the sterilizations. The 

water bath thatwasusedis of the Fisher Scientific type (polytest 12) for the 

differentpreparations of the media. The differentincubatorsused for the analyzesare: 

MEMMERT model UF750, MEMMERT Beschickung/loadingmodell 100-800 and Neo-Tech 

SA for the different incubations of the seeded culture media.  

Vialswith autoclavable caps for media preparation, test tubes for decimal dilutions, and 

Erlenmeyer flasks for stock solutions wereused. In addition to the classicequipment of a 

biologylaboratory, otherspecificequipmentsuch as platinumhandles, spreaders, and a 

gascylinderwith a Bunsen burnerwereused. 

c. Culture media 

Different culture media have been used for research, isolation and identification of 

potentiallypathogenicspecies and microbialspoilage flora.  

 Culture media for research, isolation and identification of 

potentiallypathogenicspeciesSeveral culture media have been used to 

detectpotentiallypathogenicgerms 

FIGURE  1:  Samples  of  Bissap  



 

 

-Buffered Peptone Water (EPT) broth 

It is a diluent commonlyused for foodsamplepreparation. It isused in the preenrichment phases 

and regeneration of microorganisms for microbiologicalanalyzes (ISO, 2011). 

-RappaportbrothfromVassiliadis Soya Broth 

It is a selectivebroth. It has been used for enrichment of samples for research of Salmonella. 

-HektoenEnteric Agar 

It is a selective isolation medium for non-demanding Gram-negativebacilli and used for the 

researchofSalmonella. Sodium deoxycholate in the medium inhibits the growth of Gram-

positive bacteria. This medium makesit possible to simultaneouslydetect the use of lactose, 

sucrose and salicin. This use results in acidification and therefore a changefrom bromothymol 

blue to yellow (colonies) or orange:thereis acidification of the medium by fermentation when 

at least one of the carbohydrates ispresent in the medium (green or blue colonies) . There is no 

acidification of the environmentwhen none of the carbohydrates have been used (ISO, 2007). 

-Bile Esculin Azide Agar ( BEA ) 

BEA agar is a selective isolation medium used for the detection of Enterococcus and Group D 

Streptococcus. Sodium azide inhibits Gram-negativebacteria and ox bile inhibitsmost Gram-

positive bacteria. Enterococcus and group D Streptococcus secrete beta-glucosidase. This 

enzyme hydrolyzesesculin and the product of thishydrolysis, calledesculetin, reactswithferric 

ions to form a black precipitatewhich diffuses into the medium (ISO, 2000). 

-Rapid E. coli 2 agar 

Rapid E. Coli 2 is a selectivechromogenic culture medium for directlyenumerating Escherichia 

coli and othercoliforms in a productintended for human and animal food. The principle of the 

medium isbased on the simultaneousdemonstration of twoenzymaticactivities, namely β-D-

Glucuronidase (GLUC) and β-D-Galactosidase (GAL). The medium 

alsocontainstwochromogenicsubstrates, a specific GAL substratewhich causes the 

bluecoloring of colonies positive for this enzyme and a specific GLUC substratewhich causes 

the pinkcoloring of positive colonies for this enzyme. Coliforms (GAL+/GLUC-) formblue to 

green colonies. E. coli (GAL+/GLUC+) formpurple to pink colonies (ISO, 2014). 

-Tryptone Sulfite Neomycin (TSN) agar 

TSN medium is a selective agar. It exploits the factthat Clostridium perfringens isresistant to 

polymyxin, neomycin (antibiotics) and has the power to reducesulphites. The growth of 



othersulfito-reducingClostridiaisalmostcompletelyinhibitedbecause the accompanying flora 

islargelysuppressed. This medium contains a criterion of differentiation: sodium sulphite, the 

reduction of whichisrevealed by iron (precipitation of ironsulphide), forms a black colony. 

The incubation temperaturemakesit possible to select: at 37°C, enumeration of 

vegetativeforms of Clostridium perfringens and at 46°C, enumeration of Clostridium 

perfringens. Incubation takes place anaerobically (Claeys, 2002).  

-Mossel agar 

MosselSelective Agar isused for the detection and enumeration of spores and vegetativeforms 

of Bacillus cereus in foodproducts. It isused for the enumeration of presumptive Bacillus 

cereus at 30°C. The use of this medium must beorientedbeforehand. The bacteria must use 

mannitol. If the medium containseggyolk, the presence of lecithinase can bedetected. This 

medium must only select Bacillus cereus, otherspeciescould have the same orientation profiles. 

It isthereforeadded to the middle of polymyxin (ISO, 2012).  

-Baird Parker Agar 

It is a selective medium to which potassium tellurite eggyolk and an antibiotic (0.2% 

sulphamethazine) have been added. Baird-Parker agar is a selective and differential culture 

medium used in microbiology for the isolation and identification of the pathogen 

Staphylococcus aureus. The principle of the medium isbased on the ability of Staphylococcus 

aureus to reduce tellurite (black colonies), to cause proteolysis of eggyolk (clear halo around 

the colonies), and to opacify the proteolysis zone (lipase activity).  The medium is made 

inhibitory to otherbacteria by lithium chloride and potassium tellurite. 

 Culture media for the demonstration of spoilagegermsSeveral media have been 

used to demonstrate the flora of interest. 

-CONDA Plate Count Agar (PCA ) 

It's a basic environment. PCA agar is an agar medium used in foodbacteriology for the 

enumeration of aerobicpsychrotrophic and mesophilicbacteria in milk, meats, meatproducts, 

otherfoodproducts, as well as for the analysis of pharmaceuticalproducts. 

-Sabouraud + Chloramphenicol agar (Alpha Biosciences) 

It is a general-use medium, allowing the growth and isolation of a widevariety of yeasts and 

molds. Chloramphenicol, a thermostable antibioticwith a broadantibacterialspectrum, inhibits 



the development of contaminatingmicroflora. The addition of chloramphenicolinhibits the 

growth of Gram-positive and Gram-negativebacteria (Sabouraud, 1910). 

-Violet Red Neutral Bile Lactose Agar (VRBL) (Diagnostici-Liofilchem) 

It is a selective medium which has been used for the research and enumeration of total 

coliforms. The principle of the medium isbased on the ability of coliforms to ferment lactose. 

The medium is made inhibitory to Gram-positive bacteria and certain Gramnegativebacteria by 

the simultaneouspresence of crystal violet and bile salts. Neutral redis a pH indicator. 

-Neutral Purple Red Bile Glucose Agar (VRBG) 

The VRBG culture medium is a selective medium intended to determine the presence and 

estimate the quantity of enterobacteriapresent in variousproducts, particularly in foodproducts. 

The principle of the medium isbased on the ability of enterobacteria to ferment glucose. The 

medium is made inhibitory to Gram-positive bacteria and certain Gram-negativebacteria by the 

simultaneouspresence of crystal violet and bile salts. Neutral redis a pH indicator. 

Enterobacteriaceaepresentpurple colonies, surrounded or not by a purple halo of precipitated 

bile salts (ISO, 2017). 

2.2. METHODS 

2.2.1. Collection of data 

To carry out the survey, a consumptionsurveysheetdedicated to 

juiceconsumersBissapwasconceived. The population surveyedis made up of passers-by 

encountered in the main streets and secondarystreets of the abattoir 2 (Adja mosque) and 

University of Daloa and bus station districts, and volunteering to answer the questionnaire. In 

total, 150 peoplewereinterviewed. The surveyconsisted of a direct interview with the 

volunteers. This interview focused, amongotherthings, on the socio-demographic profile (age, 

level of education, etc.) of the consumer, theirknowledge of juiceBissap, its mode and 

frequency of consumption of this non-alcoholic drink and the appearance of possible 

symptoms of foodpoisoning (vomiting, diarrhea, etc.) linked to itsconsumption. 

2.2.2. Sampling 

Non-alcoholic drinks weresampled at the different sites selected for the study. A total of 30 

juicesamplesfrom “Bissap »of 10 ml eachwastaken. The samples 

ofjuiceBissap »werecollected at six sites. These are three sites in the Abattoir district, two sites 

in the shopping district and one site in the Tazibouo district. Approximately five 



sampleswerecollected per purchase per site. Once collected, the 

sampleswerecarefullylabeledwith an individual identification number and transported in 

coolerscontainingice packs to the laboratory for analysis. 

2.2.3. Microbiologicalanalyzes of collectedsamples 

The NF EN ISO 6887-1, 2017 standardwasused as a reference for producing the stock 

suspension and decimal dilutions. To do this, a quantity of 25 grams of 

eachsampleisweighedusing a balancethenadded to a sterilestomacherpapercontaining 225 ml 

of Buffered Peptone Water. The mixture obtainedwashomogenized for 1 minute to obtain the 

mother suspension whichwasleft to stand for 30 min at laboratorytemperature for revivification 

of the microorganisms. 
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collected, the sampleswerecarefullylabeledwith an individual identification number and 

transported in coolerscontainingice packs to the laboratory for analysis. 

 



 

2.3. Microbiologicalanalyzes of collectedsamples 

The NF EN ISO 6887-1, 2017 standardwasused as a reference for producing the stock 

suspension and decimal dilutions. To do this, a quantity of 25 grams of 

eachsamplewasweighedusing a balancethenadded to a sterilestomacherpapercontaining 225 ml 

of Buffered Peptone Water. The mixture obtainedwashomogenized for 1 minute to obtain the 

mother suspension whichwasleft to stand for 30 min at laboratorytemperature for revivification 

of the microorganisms. 

2.4. Culturing of microorganisms 

        - Duringwork, seedingtookintoaccount the different flora microbialalterationssuch as 

fungal flora, mesophilic flora and coliforms. To do this, one milliliter of each dilution 

obtainedisintroducedinto the Petri dishes. A quantity of 20 ml of previouslyprepared medium 

ispouredinto the Petri dish. The wholethingwaswellhomogenized. The seeded plates wereleft 

on the bench for solidification agar. The plates thussolidifiedwereincubated at 25°C for 7 days 

for the counts of yeasts and molds, at 44°C for 24 hours for thermotolerantcoliforms and at 

30°C for 72 hours for mesophilicaerobicgerms. Anotherquantity of 0.1 ml of eachdecimal 

dilution concernedisplaced in a Petri dishcontaining 20 ml of agar previouslyprepared and 

poured. Of whatwas spread already0.1 mLwereadded.The inoculated plates are incubated at 

44°C for  

24 h for the research and enumeration of E.coli, at 37°C for 48 hours for streptococci, at 30°C 

for 24hours for the enumeration of vegetativeforms ofBacillusand at 37°C for 24 to 48 hours 

for the research and enumeration of Staphylococcus aureus. 

- For the search and enumeration of spores ofClostridium perfringensand of 

Bacillus cereus, 10 mL of the inoculum wastransferred to a screw test tube. The tube 

wasthentreated at 80°C for 10 minutes in a water bath and cooled in water containingice. This 

treatmentcreated a thermal shockwhichcaused the spores to explode. A quantity of 1 mL of the 

dilutions retainedaftertreatment  inwereoculatedin 15 mL TSN agar previouslyprepared and 

pouredinto a tube for Clostridium perfringens and 0.1 mLwas spread on the Mossel medium 

previouslyprepared and pouredinto boxes of Petri for Bacillus cereus. The tubes 

werethenreturned to water containingice for rapid solidification. The TSN tubes and Mossel 



boxesthusinoculatedwererespectivelyincubated at 45°C for 48 hours for the search and 

enumeration of Clostridium perfringens and at 37°C for 24 hours for Bacillus 

cereus.Clostridium perfringens being an anaerobicbacterium, the incubation wasdone in 

anaerobic plastic jars hermeticallysealed to createanaerobic. 

2.5. Research of Salmonella 

The researchofsalmonellawascarried out in four stages according to the reference standards 

NF/ISO 6579 (2002) and NF-V08-52. These are pre-enrichment, enrichment, isolation and 

identification. 

2.6. Expression of enumerationresults 

The number N whichrepresents the estimate of the microbial population 

wascalculatedaccording to the followingequation 

 N (UFC / g) =             ∑Ci 

(N1 + 0,1N2) d.V 

N (CFU/g):Number of germs per gram of product; 

∑Ci:Sum of colonies counted on all plates retainedfrom successive dilutions;  

V: Volume of inoculum applied to each plate (in ml);  

n1: Number of boxes retained at the first dilution considered;  

n2: Number of boxes retained at the second dilution considered;  

d: Dilution factor corresponding to the first dilution retained. 

2.7. Statisticalanalysis 

The resultswereanalyzed by Excel 2013 software for descriptive analyzes and STATISTICA 

7.1 software for one-wayanalysis of variance (ANOVA) at the threshold of α = 0.05 and 

Tukey's HSD test wereusedrespectively. For the calculation and classification of averages. The 

data collectedduring the surveywereenteredwith the SPHINX-LEXICA software and 

thenprocessed and analyzedwith the SPHINX-LEXICA software 

3. RESULTS 

3.1. Profile of juiceconsumersBissap 

The surveyrevealedthatboth sexes consume the juice of Bissap. However, females consume 

more juicefromBissapthanthose of the male sexwith a rate of 52% versus 48% respectively 

(Figure 1A). As for the differentethnic groups who consume the juiceBissap, the Mandé 

representhalf of the consumerswith 50%, followed by the Akan with a rate of 30%, the Krou 



with a rate of 14.70%, the foreignerswith a rate of 3.30% and the Gours with a relativelylow 

rate 2% (Figure 1B). Takingintoaccount the level of education, consumers at the 

secondarylevel are the mostnumerouswith a rate of 37.30%, followed by those at the 

higherlevel 30.70%. Illiterate people have a consumption rate of 19.70% and those at the 

primarylevel 12.70% (Figure 2A). Young people agedbetween 20 and 30years consume more 

juiceBissapwith a rate of 47.30%, followed by thoseunder 20yearswith a rate of 42.70%. 

Otherage groups consume lessjuiceBissapwith respective rates of 7.30% for thoseagedbetween 

30 and 40 years and 2.70% for thoseaged over 40 (figure 2B). Bissapconsumers can befound in 

various professions, there are traders, civil servants, students.The traders consume much more 

with a rate of 37.30%, followed by hyghschoolstudents and universitystudentswithrates of 

34.70% and 23.3%. As for civil servants, consumptionisrelativelylowwith a rate of 0.70% and 

the unemployedwith a rate of 4.00% (Figure 3). 
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Figure 4: Distribution of juiceconsumersBissapdepending on the profession 

3.2. Risks associatedwithconsumption of juiceBissap 

Analysis of the data collectedafter the surveyrevealedthat 27.30% of the population 

experienceddiscomfortfollowing the consumption of juice.Bissapagainst 72.70% (figure 5). 

More womenhaddiscomfortafterconsumingBissapjuicewith a rate of 36.10% compared to 

fewer men with a rate of 19.20% (Figure 6). The surveyfoundthat people who are youngerthan 

40 yearsoldshowedless affection compared to people olderthan 40 yearsold. The rates 

wererespectively 23.40% for the age group of lessthan 20 years, 29.90% for the 

intervalbetween 20 and 30 years, 18.20% for the age group between 30 and 40 years and 75% 

for people aged over 40 (Figure 7). The appearance of discomfortdoes not depend on the level 

of education of consumers. In fact,consumerswithhigherlevelof educationhave higherlevels of 

discomfortwith a rate of 32.6% thanthose in primaryschool and illiterateswithsimilar rates of 

31%. Alsothose in secondaryeducation have arateestimated at 19.6% (Figure 8). 

Thesediscomforts are characterized by conditions such as feverwith a rate of 3.30%, 

diarrheawith a rate of 20.70%, stomachbloatingwith a rate of 2.70%. Around 0.70% of 

consumersobservedotherundeterminedsymptoms (Figure 9). 
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Figure 5: Frequency of consumershavingexperienceddiscomfortafterconsumption 
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Figure 9:Symptomsobservedafterconsumption of Bissapjuice 

 

3.3. Physicochemicalcharacteristics 

The differentsamplesanalyzed have varyingpHs. Thus, theBissapisacidicwith a pH 

varyingfrom 4.41 ± 0.18 to 2.18 ± 0.03. The Brix degreesobtainedafteranalysis of the 

differentjuices Bissap wereveryvaried. Thus, the Brix degreevariedfrom 34.83 ± 0.28 to 24.86 

± 0.70 (Table 1). 

Table 1:Somephysicochemicalparameters of the samplesanalyzedSamples 

Samples  Physico-chemicalparameters 

 pH Degree Brix 

SITE 1 3.50±0.01  34.83±0.28 

SITE 2 3.04±0.02  34.66±0.57 

SITE 3 2.83±0.11  26.16±0.76 

SITE 4 2.89±0.01 24.86±0.70 

SITE 5 2.18±0.03 27.33±1.52 

SITE 6 4.41±0.18 34.50±0.86 

Average 3.65±0.15 31.05±0.78 
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3.3.Evaluation of the microbiologicalquality of Bissapjuice 

3.1.1. Germs of contamination and alteration 

The microbiologicalanalysiscarried out on the differentsamples of the juiceBissaprevealed the 

presence of microbial flora of alteration and contamination. This is the total flora represented 

by aerobicmesophilicgermswithaverageloadswhichvaryfrom 0±0 CFU/g to 9.7.10 
4
±4821 

CFU/g;fungal flora designated by yeasts and moldswithaverageloadsoscillatingbetween 0±0 

and 10.5.10 
5
±19284 and enterobacteriawithloadsvaryingbetween 0±0 and 4.1.10 

5
±6.4.10 

3
 

CFU/g (Table 2). 

Table 2:Averageloads of juice contamination germsBissap 

Samples Yeasts and 

Mold 

Enterobacteria AerobicGerms 

Mesophiles 

SITE I 1,5.10
3
±240,7

 a
 7,6.10

3
±482,1

 a
 4,6.10

3
±642,8

 d
 

SITE II 6,5.10
3
±805, 3

b 
3.10

5
±2,7.10

3 b
 5,9.10

3
±482,1

e 

SITE III 2,1.10
3
±160,7

 a
 1,3.10

3
±482 ,1

 b
 1,9.10

3
±642,8

 b
 

SITE IV 1,2.10
3
±160,7

 a
 2,1.10

3
±160,7

 a
 2,3. 10

3
±1,4. 10

2
 

SITE V 1,5.10
3
±160,7

 a 
3.10

3
±2,7.10

3 b
 1,3.10

3
±482 ,1

 b 

SITE VI 1,2.10
3
±160,7

 a 
1,4.10

3
±140,2

 a
 4,6.10

3
±642,8

 d
 

Microbiologicalcriteria 10
4
 UFC/g 10

5
 UFC/g 10

2 
FC/g 

 

3.1.2. Contamination germs of fecalorigin 

The averageloads of juicesBissapat the level of the fecal flora analyzedvaryfrom one sample to 

anothertakingintoaccount the parametersstudied. All loads of 

differentjuicesamplesBissapanalyzed are below the criteria set by the microbiologicalquality 

standard in force for fecalstreptococci. Concerningfecalcoliformsexceptsample E3, E6 and E7 

which have high loads of 1.5.10
3
±321.4 CFU/g, 6.10

4
±2.2.10 CFU/g and 

9.7.10
4
±1.7.10

3
CFU/g all othersamples are free of fillers (0±0 CFU/g) (Table 3). 

 

 

 

 



 

Table 3:Averageloads of germs of fecalorigin in Bissapjuice 

Sites          Samples Fecalcoliforms Fecalstreptococci 

SITE I E1 0±0
 a
 0±0

 a
 

E2 0±0
 a
 

E3 1.5.10
3
±321.4  

E4 0±0
 a
 

E5 0±0
 a
 

SITE II E6 6.10
4
±2.2.10 0±0

 a
 

E7 9.7.10
4
±1.7.10

3
 

E8 0±0
 a
 

E9 0±0
 a
 

E10 0±0
 a
 

SITE III E11 0±0
 a
 0±0

 a
 

E12 0±0
 a
 

E13 0±0
 a
 

E14 0±0
 a
 

E15 0±0
 a
 

SITE IV E16 0±0
 a
 0±0

 a
 

E17 0±0
 a
 

E18 0±0
 a
 

E18 0±0
 a
 

E20 0±0
 a
 

SITE V E21 0±0
 a
 0±0

 a
 

E22 0±0
 a
 

E23 0±0
 a
 

E24 0±0
 a
 

E25 0±0
 a
 

SITE VI E26 0±0
 a
 0±0

 a
 

E27 0±0
 a
 

E28 0±0
 a
 

E29 0±0
 a
 

E30 0±0
 a
 

Criteriamicrobiological 10
2
 UFC/g Absence 

 



 

 

3.1.3. Potentiallypathogenicgerms 

Juice samplesBissapanalyzed do not containpotentiallypathogenicbacterialspecies. No 

chargeClostridium perfringens, Staphylococcus aureus, Bacillus cereusnor of Escherichia 

coliwas not found in the juicesamplesBissapanalyzes. (Table 4). 

Table 4:Averageloads of potentiallypathogenicspecies in Bissap 

juice

 

Samples 
Escherichia 

coli 

Staphylococcus 

aureus 

Bacillus 

cereus 

Clostridium 

perfringens 

SITE I 

SITE II 

SITE III 

SITE IV 

SITE V 

SITE VI 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

0±0 

Criteriamicrobiolo

gical 
10 

2
CFU/g 10

2
CFU/g 10

3
CFU/g 10

2
CFU/g 

 

4. DISCUSSION 

The juice ofBissapis a streetfoodconsumeddaily by the population of Daloa in the 

majority of ceremonies.Bissap have antispasmodic, hypotensive, antiinflammatory and 

venoprotectiveactivities. They are alsoantiasthenic and anthelmintic. They are 

alsoattributedwith laxative, diuretic and depurativeproperties. On the other hand, hibiscus has 

antibacterialproperties This iswhy 100% of the people 

surveyedsaidtheyregularlyconsumedBissapjuice. Theygenerally consume it at least once a 

day.Thesurveyrevealedthatboth sexes consume the juice ofBissap. However, 52% of women 

consume more juiceBissapsold in the streetsthan men. According to studiescarried out in 

Burkina,women are mostlyinvolved in the sale and consumption of streetfoodsthat come from 



the informalsector [11]. In addition, traders consume more foodthanother social strata 

according to Barro'swork [12] in Burkina and Benin [13]. Furthermore, 37.30% of thoseunder 

20 years of ageconsume more juiceBissapaccordingto the studycarried out in Daloa. This 

couldbeexplained by the sweet taste of the juiceBissapbecauseduringmanufacturing, 

sugarisadded to the juiceobtainedaftermaceration of the petals of guineasorrel. According to 

studies, youngsubjectstoleratesugar more if they do not have a medicalhistorythansubjects over 

40 years [14] [15]. 

It shouldbenotedthatapproximately 27.30% of the people 

surveyedhaddiscomfortfollowing the consumption of juiceBissap. Thesediscomforts are 

mostoftencharacterized by abdominal pain, fever, vomiting and end withdiarrhea. According to 

previouswork of a researcher,thesesymptoms are generallyattributed to the ingestion of 

poorlycookedfood and/or having been subject to intense handling withoutanyprecautions [16]. 

Theseobserved conditions are due to foodpoisoningcaused by certain bacteriasuch 

asClostridium perfringens, Staphylococcus aureus, Escherichia coliand others [17]. 

The presentstudymakesit possible to assess the microbiologicalquality of 

juicesBissapsold in the streetsof Daloa, but also to assess the healthriskslinked to the 

consumption of Bissap. Microbiologicalanalyzes of samplesBissaptakenfrom the different sites 

revealed the presence of variousmicroorganisms. These are spoilage and contamination flora, 

contamination flora of fecalorigin, potentiallypathogenicbacterialspecies and strict 

pathogenicspecies. 

As for spoilage and contamination flora, GAMs are counted in the juice ofBissap 

withloadsthatexceedmicrobiological standards. These charges are 

estimatedrespectivelybetween 1.3.10
3
CFU/g and 9.7.10

4
CFU/g. Thus in Daloa, the juices of 

BissapcontainMesophilicAerobicGerms. This wouldbelinked to the conditions inwhichjuices 

are made and sold. Indeed, in thesestreets, the juicesBissapare sold and manufactured in the 

open air and sometimesneargarbage piles and even public toiletswith the presence of large 

fliesaround the place wherethesejuices are put in the bags and containers for sale. Theseresults 

are similar to those of a previousstudycarried out by Gouen in Côte d'Ivoire and by Abeid [18] 

[19]  onsomestreetfoodssold in Abomey Calavi in   Benin. 

As for yeasts and molds, they are present in the juices ofBissapwithmoderately high 

loadsthatvarybetween 1.2.10
3
U FC/g and 10.5.10

2
CFU/g whichishigherthanmicrobiological 



standards. This presenceisexplained by the factthat the juices of Bissapare not kept in constant 

temperature boxes containingice. Furthermore, prolongedstay at ambient temperature as well 

as exposure to open air constitutetwo major factors of contamination and multiplication of the 

total flora and fungal flora in juicesBissapAccording to previousstudiescarried out by Barro 

[12], thesemicroorganismsindicate the state of freshness and generalhygiene of the food and 

the presence of sugar in high quantitiesshouldconstitute a good protection against the attack of 

contaminants in the food exception of mold. 

Regarding flora of fecalorigin, all loads are higherthan the criteria set by the 

microbiologicalquality standard. FecalcoliformloadsfromjuiceBissapare includedfrom 

1.5.10
3
±321.4 to 9.7.10

4
±1.7.10 CFU/g whilethose of fecalstreptococciis 0±0 whichagreeswith 

the standard whichpredicted a total absence of germs in fecalstreptococci. 

Microbiologicalquality standard of fecalcoliform 10
2
CFU/g. More fecalcoliforms are observed 

in the juice ofBissap. The strongpresence of these flora couldbeexplained by fecal 

contamination of humans and animals.This contamination would be due the processing process 

of Bissap.Like simple washing, no disinfection operation has been undertaken to neutralize the 

microorganisms. In addition, the hygienic state of the containers is never controlled. . Also, the 

juice extraction operation would be carried out with bare hands. Hands most of the time carry 

contamination germs, even fecal ones, when hygiene is not practiced. These data 

agreewiththose of Agbabiaka'swork [20] whocountedgerms of fecalorigin, 

notablyfecalcoliforms in streetfoods. Also the irregularpresence of hygienegermssuch as 

fecalcoliformsisalmostautomaticallyattributed to poorpersonal and clothinghygiene of sellers as 

well as the unsanitary nature of workequipmentsuch as knives, utensils, papers packaging [12]. 

In fact, the juice ofBissapbeing a perishablefood, must bepreserved and processed in 

such a way as to guarantee the health of the consumer. This objective can beachievedwhen 

strict hygienerules are applied. This willallowsellers to market a qualityproductthatissafe for 

consumers. In addition, the techniquesused in processingmethods are traditional and do not 

makeit possible to present a qualityproduct on the market. 

The differentanalyzescarried out on the samplesBissaprevealed the absence of 

salmonellain the samples. This isexplained by the factthat the water usedfor 

manufacturingisunpolluted water. Theseresults are consistent withsomeresearchthat has shown 

the absence of thesegerms in certain foodssold in the streets [21]. 



For potentiallypathogenicspecies, juicesamplesBissapanalyzed are not contaminated. 

Theseresults are in accordance with the standard (10 
2
CFU/g). Our results are 

differentfromthose of Loir and Gautier  whoshowedthroughrecentstudies the presence 

ofStaphylococcus aureusin streetfoods [22]. 

The results of microbiologicalanalyzes ofEscherichia colirevealed an absence of 

thesegerms in samples of juiceBissap,theseresultsmeet the microbiologicalcriteria (10CFU/g). 

The absence of  Escherichia coliin all samplesattests to noncontamination of 

fecalorigin.Theresults of thisstudyagreewiththose made by Degnon [23] 

5. CONCLUSION 

This studywascarried out to analysisthe healthrisklinked to the consumption of juices. 

Bissapsold in the streets of Daloa. The juicetradeBissapis a reality in the city of Daloa. Thus, 

an investigation wascarried out to determine the 

differentdiscomfortsobservedafterconsumption of juiceBissap, followed by microbiological 

analyses. The lack of good hygiene practices in places of sale and manufacture of 

juiceBissappredispose to all forms of contamination. This surveyrevealedthat the majority of 

consumers of juiceBissaphave an agebetween 20 and 30 yearsold, dominated by women. The 

technicalmanufacturingitinerariesdescribed by thesejuicesellersBissapremainedveryempirical. 

Poor preparation, the use of poorqualitywater for juice, sieves, the use of hands for mixing are 

subject to all microbial contamination. Microbiologicalanalyzesshowedthat the juices 

ofBissapsold in theDaloa streetswereheavilycontaminated by spoilage flora and other flora of 

fecalorigin. It shouldbenoted the absence of pathogenicspecies in the juices ofBissapsold in 

Daloa.The strongpresence of germs of fecaloriginwouldreflect a lack of good hygiene practices 

and good manufacturing practicesof Bissap, whichwouldrepresent a danger for consumers. The 

juices ofBissapsold in the streetswouldrepresent a danger for the population of Daloa. 

 

 Recommendations 

- The competentauthorities must inform and raiseawareness to raiseawareness of the 

healthrisksincurred by consumers in connectionwithstreetfoods. 

- Implementingstreetfoodregulationscouldlimit the risks of contamination. 

- Adequatemeasures must betakenduringmanufacturing to 

producejuiceBissappresentinglessrisk. Thesemeasuresmayincludedisinfection of the 



rawmaterialwith all the equipmentused, hot packaging, wearinggloves, pasteurization at 

the end of preparation of the drink whichwouldlimitany transmission of germs. 



 

6. REFERENCES 

 

1. FAO. 2014. La nourriture de rue. Initiative à Khulna [L'initiative de vente d'aliments sur la 

voie publique une Khulna] [disponible fr ligne une adresse :http://www.fao.org/in-

action/foodsafetybangladesh/news/detail/en/c/411752/]. 

2. Nandkangre H, Ouedraogo M, Sawadogo M. Caractérisation du système de production du 

gingembre (Zingiber officinale Rosc.) au Burkina Faso : Potentialités, contraintes et 

perspectives. Revue internationale des sciences biologiques et chimiques.2015. 9(2) : 

861-873. 

3. Mpondo EM, Vandi D, Ngouondjou T, Foze Patrice BM, OPB, Enyegue EM, Dibong SD. 

Contribution des populations des villages du centre Cameroun aux traitements 

traditionnels des affections des voies respiratoires. Journal des sciences animales et 

végétales.2017 ; 32(3) : 5223-5242. 

4. Banque Mondiale. 1993. https://library.au.int/banque-mondiale-rapport-1993-3 

5. AndrieuE, DarmonN,DrewnowskiA.  Low-cost diets: more energy, fewernutrients. 

European journal of clinical nutrition. 2006 ; 60 : 434-436. 

6. Chenouf A, Khirani A, Yabrir B, Hakem A, Lahrech BM, Houali K,ChenoufN. Risque dû à 

la consommation des boissons rafraichissantes sans alcool édulcorées. Afrique 

Science. 2014 ;10(4) :70-77.   

7. Mbadu Z, Ntumba M, Sumba F, Benandwenga M,Ekalakala T. Contrôle de la qualité 

microbiologique et physicochimique de la boisson artisanale Londo à base de 

Mondiawhitei ((Hook. f.) Skeels) (Apocynaceae), Congo Sciences. 2016 ; 4(1) : 1-7. 

8. Kouassi KC, Voko BI Don-Rodrigue R, Koffi AC. (2018). Microbial contamination of the 

non-alcoholicbeverageGnamakoudji made fromZingiber officinale in Daloa, Côte 

d’ivoire. African Journal of MicrobiologyResearch, 12(35) : 857-865. 

9. Kouassi KA, Dadie AT, N’Guessan KF, Yao KC, Dje KM, Loukou YG. Conditions 

hygiéniques des vendeurs et affections liées à la consommation de la viande bovine 

cuite vendue aux abords des rues de la ville d’Abidjan (Côte d’Ivoire), Microbiologie 

Hygiène Alimentaire. 2012 ; 71(24) :15-20. 

10. Mamun MA, Kabir SM, Islam MM, Lubna M, Islam S, Akhter T, Hossain M. 

Identification moléculaire et caractérisation des espèces de Salmonella isolées des 

chaines de valeuravicoles des districts de Gzipur et Tangali au Bangladesh. Journal 

africain de recherche enmicrobiologie. 2017; 11(11): 474-481 

http://www.fao.org/in-action/foodsafetybangladesh/news/detail/en/c/411752/
http://www.fao.org/in-action/foodsafetybangladesh/news/detail/en/c/411752/


11. Barro N, Lassina S, Marc CT, Cheik AT, Traore AS. Les principaux agents du péril 

identifiés dans les aliments de rue et ceux des cantines et leur prévalence en milieu 

hospitalier, Maitrise des procédés en vue d'améliorer la qualité et la sécurité des 

aliments, utilisation des OGM, Analyse desrisquesen agroalimentaire Ouagadougou. 

2005 ; 8-11. 

12. Barro N. Evaluation de la qualité microbiologique de quelques aliments de rue dans la ville 

d’Ouagadougou au Burkina Faso. Cahier d’Etude et de Recherche Francophone 

/Santé. 2002 ; 12(4) : 369-374 

13. Baba-Moussa L, Bokossa YI, Baba-Moussa F, Ahissou H, Adeoti Z, Yehouenou B, 

Mamadou A, Toukourou F, Sanni A. Etude des possibilités de contamination des 

aliments de rues au BENIN : Cas de la ville de Cotonou Journal de Recherche 

Scientifique Universitaire de Lomé .Togo. 2006;8(2) : 149-156 

14. Bourdel-Marchasson I, Dubroca B, Manciet G, Decamps A, Emeriau 

JP, Dartigues JF. Prevalence of diabetes and effect on quality of life 

in older French living in the community : The PAQUID epidemiolo- 

gicalsurvey. Journal of the American Geriatrics Society. 1997 ; 45 : 295-301 

 

15. Delcourt C, Papoz L. Le diabète et ses complications dans la 

population française. Paris. Les éditions INSERM.1996 ; 13-33. 

 

16. Farthing MJG. Diarrhoea:asignificantworldwideproblem, International Journal of 

antimicrobial agent. 2000 ;14: 65-69. 

17. Carlin F. Origin of bacterial spores contaminating foods. Food Microbiology. 2011; 28: 

177-182. 

18. Gouen B. Contribution à l’évaluation de la qualité microbiologique du poisson fumé en 

Coted’ Ivoire et destiné à l’exploitation. Diss.Thèse : Med. Vet : Dakar, 13, Halieut. 

Aquat. 2006 ; 2208. 

19. Abeid AO, Mennane Z, Hassan O. Etude microbiologique et identification des souches 

isoléées à partir du poisson (Mugilcephalus) séché- pilé « Lekhila ». J. Mater. 

Environ.Sci 6.4. 2015 ; 1142-1146 

20. Agbabiaka LA, SA Odoemenam, BO Esonu. Enquete préliminaire sur les potentiels du taro 

panaché sauvage (Caladium hortulanum) en remplacement du maiss dans 

l’alimentation du poisson-chat (Heterobranchusbidorsalis). Revue internationale de 

l’agriculture et du développement rural 7.1. 2006 ; 138-142 



21. Oulaï A, Sirichote P, Bangtrakulnonth A, Aroon, Tianmanee, Kanokwan. Serotypes and 

antimicrobialresistance of Salmonella enterica ssp in central Thailand , 2001-2006. 

Southeast Asian Journal of Tropical Medecine an Public Health. 2010 ; 6 (41) : 1405 

 

22. Le Loir Y, Gautier M. Staphylococcus aureus. Tec &Doc.Taxonomicoutline of the bacteria 

and archea. Michigan State Université Board of trustees. 2010. 

 

23. Degnon, René G, Agossou, Adjou, Euloge S. Evaluation de la qualité microbiologique du 

chinchard (Trachurustrachurus) au cours du processus de fumage traditionnel. Journal 

of Applied Biosciences. 2013 ; 67 :5210-5218. 

 

 

  



 

 

 

 

 

 

Filtration 

 

Addition 

(brownsugar, 

Mint leaf, 

vanillasugar) 

 

JuiceBissap 

FIGURE 10: PRODUCTION DIAGRAMBISSAP 

 

 

Triage 

Flowers of Hibiscus 

Waste 

Water 

Cooking 

Washing 

Rest 


