Diagnosis of the production and risks of consumption of artisanal
refreshing drinks (Bissap, Gnamankoudji) in Haut Sassandra (Daloa
department)

ABSTRACT

Introduction :The production and consumption of artisanal refreshing drinks (Bissap,
Gnamankoudji) in the Haut Sassandra region are anchored in local culture. These artisanal
drinks are experiencing considerable growth despite their artisanal and unstable production.

Objective :The objective of this study is to diagnose the production of these artisanal drinks
and to assess the potential risks associated with their consumption in the Haut Sassandra
region.

Methodology :A cross-sectional and retrospective survey was carried out with producers to
make the diagnosis and with consumers to identify some main conditions linked to the
consumption of these drinks. 52 producers were investigated, and 780 consumers were
submitted to a questionnaire, for a total of 832 people audited.

Results :Bissap and Gnamankoudji have many similar unit operations. In addition, Bissap
undergoes heat treatment. The drinks are mostly packaged in used pots. The main conditions
encountered were diarrhea (8.3% and 8.7%),belly bloating (2.4% and 2.8%), fever (1.80%
and 2.30%), nausea (1.80% and 1.90%), vomiting (0.90% and 1%) respectively after
consumption of Gnamankoudji and Bissap.

Conclusion :The study collected data on the production of artisanal drinks and the risks
incurred by consumers. The consumption of these drinks represents a major risk for public
health.
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1. Introduction

In sub-Saharan Africa, the consumption of artisanal refreshing drinks is growing, due
to their affordable cost and the many nutrients they contain. These refreshing drinks have now
become an integral part of people's eating habits [1] [2]. They are obtained from local
products including fruits, vegetables and certain roots [3]. In Ivory Coast, Bissap and
Gnamankoudji are among the most common artisanal refreshing drinks [4]. Bissap is an
artisanal drink obtained from Hibiscus flowers (Hibiscus sabdariffa). Gnamankoudji is an

artisanal drink obtained from the rhizomes of ginger (Zingiber officinale Roscoe) [5].

These drinks are sold along roadsides, in markets and densely populated areas such as schools
and bus stations [6]. Their production is based on rudimentary traditional methods. The
processes implemented are simple and require little equipment and technical expertise [5] [7].
However, these manufacturing processes are not always mastered, they are not standardized

and therefore vary from one producer to another [8].

In addition, drinks are packaged in already used or recycled pots; whereas this
makeshift packaging is strongly discouraged [9]. It was also noted that these drinks are kept
for a long time during sale in uncontrolled hygienic conditions [10].From production to
marketing, these drinks can be subject to contamination by various microorganisms including
pathogens.Additionally, several disease outbreaks have been attributed to the beverages in

various parts of the world and some infections have been reported [11] [12].

The large population of the Daloa department estimated today at709,810 inhabitants
also know this attraction to the consumption of artisanal refreshing drinks [2].However, little
data exists on the production method and the illnesses linked to the consumption of these

drinks.

This study aims to diagnose the production of artisanal drinks in the Daloa department,

and to identify the main conditions linked to their consumption.



2. Material and methods
2.1.Survey for the diagnosis of production of artisanal drinks
A survey was carried out in several neighborhoods and villages in the Daloa department. In
total, 26 production sites were investigated. To this end, a questionnaire was developed in
order to diagnose the production of these drinks. The main information sought was: the
manufacturing process of these artisanal drinks, the hygienic state of the production sites, the

added ingredients, the packaging, as well as the marketing conditions.
2.2.Survey to identify the main conditions linked to consumption

A survey was carried out in 26 neighborhoods and villages in the Daloa department. To carry
out the survey, a questionnaire was developed and 780 volunteers were interviewed randomly.
The investigation lasted 3 months (June to August 2023). The essential information sought
focused on the main conditions encountered by consumers. The respondents were of two
genders, of all levels of study and of all social strata. The only exclusion criterion was
children under 15 years of age as well as the very elderly. The map below presents the Daloa
department with the different districts, villages or survey sites (Figure 1).
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Figure 1: Map of the study area



2.3.Data analysis

The data collected during the survey were processed by the Sphinx Lexica software and

entered using the Excel 2013 spreadsheet.

3. Results

3.1.Diagnosis of the production process

The main unit operations of Gnamankoudji and Bissap are: washing, soaking, filtration
and adding ingredients (brown sugar, vanilla sugar). However, to obtain Gnamankoudji,the
ginger goes through the grinding stage while the hibiscus flowers undergo heat treatment
(infusion) to obtain Bissap and add ingredients. The essential operations are illustrated by the

production diagram below (Figure 2)
- Beverage packaging and storage

At the end of production operations, the drinks are packaged in used plastic packaging.
These plastics were not often sterilized, only detergents were used for their disinfection. Once

packaged, conservation was done in refrigerators or freezers..
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Figure 2: Bissap and Gnamankoudji manufacturing diagram

3.2.Characteristics of the consumption of artisanal drinks

- Consumer profile

The survey revealed that the consumption of Gnamankoudji and Bissap drinks was dominated
by men (55.6% and 55.4%) compared to (44.6% and 44.4%) for women (Figure 3).
Consumers aged 20 to 30 represent the most consuming age group (55%) (Figure 4).
Regarding the level of education, the vast majority of consumers were illiterate (59%), a
proportion of (31%) had higher education and secondary education (10%) (Figure 5). The
majority of consumers were made up of traders (51%), pupils (17%), civil servants (15%),
students (11%) (Figure 6). Additionally, the data revealed that consumers were single (68%;
67%), married (5%), and others in relationships (27%; 28%) (Figure 7). The ethnic group of
the region (Krou) represented the ethnicity of the majority of consumers (29.1%; 29%)
followed by the Akan (27.1%; 27.2%), the Gour (21.8%; 21.7%), the Mandé (20.6%; 20.8%)
and 1.4% for the others (Guinean, Burkinabe) (Figure 8).
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Figure 4: Distribution of consumers according to age
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Figure 5: Distribution of consumers according to level of study
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Figure 8: Distribution of consumers according to ethnic group
- Main conditions encountered after consumption

According to consumers, the main ailments encountered following the consumption of
artisanal drinks were diarrhea (8.3%; 8.7%), stomach bloating (2.8%; 2.4%), fever (2.30% ;
1.8%), nausea (1.9%; 1.8%), vomiting (1%; 0.9%), flu (0.9%; 0.6%) (Figure 9). However, the
consumption of Bissap caused slightly more illnesses (18.3%; 17.3%) (Figure 10). The
conditions were more common among women (17.90%; 20.10%) compared to (16.90%;
16.60%) (Figure 11). Younger consumers (under 20 years old) presented more conditions
than older people (40 years old) (Figure 12). The conditions were more common among

uneducated people than among those with a high level of education (Figure 13).
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Figure 9: Conditions observed after consumption
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Figure 10:Frequency of consumers having experienced discomfort after consumption
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Figure 11:Appearance or not of discomfort depending on sex
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Figure 12: Appearance or not of conditions depending on the age group
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Figure 13: Appearance or not of according to the level of study
4. Discussion

Acrtisanal drinks (Bissap and Gnamankoudji) sold in the Daloa department are increasingly
consumed by the population. All the people interviewed (780) know Bissap and
Gnamankoudji and consume them regularly. They consume them at least once a day.
Furthermore, 18.3% and 17.3% of people consuming Bissap and Gnamankoudji respectively
had illnesses following the consumption of these drinks. These conditions, generally
characterized by diarrhea, stomach bloating, fevers and nausea, are attributed to the ingestion
of uncooked or poorly preserved food or that has been subject to defective handling, as is the
case with the artisanal drinks studied. . These results are in agreement with those of Farthing
who established a link between the appearance of discomfort and the injection of drinks [13].
Artisanal drinks are more consumed by students and traders in the Daloa department. These
results corroborate those of Daniel who highlighted a strong link between food consumption

and occupation of the populations of Ouagadougou (Burkina Faso) [14].
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The majority of producers were not in a satisfactory hygienic state. In fact, more than
half of the beverage production sites were in an unsanitary state. Also, the producers carried
out a simple washing of the raw materials, no disinfection operation was undertaken. This
could increase the risk of contamination by microorganisms, particularly pathogens in these
drinks. Some work has indicated that poor hygiene would add contaminants to drinks [15].
The hygienic conditions of the points of sale have also been described [16]. The prolonged
storage of drinks, the lack of use of appropriate disinfectants, the lack of sterilization of
containers and the unhygienic environment all contribute to these discomforts encountered
among consumers [10]. The majority of producers were illiterate. According to studies by
Somda and his colleagues, the ignorance of actors in the informal food sector represents a risk
factor; source of foodborne illnesses [17].

In addition, the hygienic condition of mechanical grinders in community markets used
for grinding ginger was not under control. In addition, the multiplicity of products crushed by
these machines could be considered as a major risk factor for consumers. Also, the beverage
extraction operation is commonly carried out with bare hands by producers. As hands are not
always clean, this could increase health risks. It should be noted, however, that the drinks
obtained were always packaged in already used or recycled pots; which does not guarantee
their hygienic quality. In addition, the processing techniques currently used are traditional and
do not make it possible to present a quality product on the market. Manufacturing processes
greatly influence the quality of craft drinks [3]. Furthermore, in a study on food packaging,
recycled packaging is strongly discouraged because it constitutes a source of food

contamination.
5. Conclusion

This study made it possible to diagnose the production of artisanal drinks in the Daloa
department, and to identify the main conditions linked to their consumption. The main unit
operations of Gnamankoudji are washing of ginger rhizomes, grinding, soaking, filtration and
addition of ingredients. Bissap are washing of Hibiscus flowers, decoction, filtration and
addition of 'ingredients.The production process for these drinks is traditionally rudimentary
andproduction conditions do not respect hygiene rules. The main conditions encountered after
their consumption arediarrhea, stomach bloating,fever, nausea and vomiting.The consumption
of these drinks therefore represents a danger for the health of consumers.It is therefore

imperative to initiate corrective actions to remedy the problems identified, promote
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responsible production practices that respect quality and safety standards, in order to preserve

public health.

o
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