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Abstract

Juices made from the calyx of Hibiscus sabdarifia (Malvaceae), commonly
called Bissap, and the rhizome of Zingiber officinale (Zingiberaceae), known
as Gnamankoudji, are widely consumed in Cote d'Ivoire. The artisanal prep-
aration of these juices often makes their quality problematic. The aim of this
study is to determine some physicochemical and microbiological properties
of these drinks sold in the city of Abidjan. To do this, samples of Bissap and
Gnamankoudji juices were collected near schools in the Mamie Adjoua (Yo-
pougon) and Abobodoumé (Attécoubé) districts. Physico-chemical and mi-
crobiological analyses were performed on these collected samples. The results
show that the Bissap and Gnamankoudji juices have an acid pH (2.47 and
3.71), a low protein content (0.78% and 2.11%) and a high water content
(80.13% and 85.21%), respectively. The reducing sugar content ranged from
1.20% to 3.34%, with high total sugar (695 mg/mL and 812 mg/mL), low ash
(0.70 + 0.07; 0.91 * 0.01). On the other hand, these juices contain variable
concentrations of minerals from one site to another (magnesium, calcium,
phosphorus, potassium and iron). Potassium is the most abundant mineral
element, followed by phosphorus and magnesium. Moreover, it is observed
that the Gnamankoudji juices contain vitamin C (4.67 to 5.58 mg/100mL),
contrary to the Bissap juice. The microbiological analysis indicates the pres-
ence of aerobic mesophilic germs (AMG) but a total absence of pathogenic
germs in all juices. The important presence of nutrients and the total absence
of pathogenic germs in these drinks justify their regular consumption by the
population.
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1. Introduction

Beverages are an integral part of human nutrition. Those based on Hibiscus
sabdariffa calyxes and ginger rhizome, which were once intended for family
consumption, are now marketed and are experiencing a revival of interest
among consumers. Hibiscus sabdariffa calyxes are rich in vitamin C, carbohy-
drate, fructose sucrose, organic acid and antioxidants [1]. Their mineral compo-
sition refers mainly to the presence of iron, phosphorus, calcium, sodium, potas-
sium [2], but also trace elements such as copper and chromium. Ginger rhizome
extracts contain polyphenolic compounds, a strong antioxidant activity [3], and
is a good source of copper. Ginger also contains resin components, proteins,
cellulose, pentosans, starch and minerals [4]. It is rich in lipids and vitamin C. It
is well known that polyphenols, carotenoids (pro-vitamin A), vitamins C and E
present in fruits, have free radical scavenging and antioxidant activities and play
an important role in many diseases [5]. In Cote d'Ivoire, the production of Hi-
biscus sabdariffa calyx and Zingiber officinale rhizome is mainly carried out in
an artisanal way by women’s groups. The production process involves several
manual steps such as grinding, maceration or decoction, filtration, packaging
(sometimes in recycled bottles) and storage The traditional distribution circuit
for “juice” is made up of markets, restaurants, places of recreation and also
schools. This network is increasingly supplemented by street vendors in the vi-
cinity of hospitals. However, these mass consumption products, made in a tradi-
tional way, often escape quality control. The present study aims to determine the
physico-chemical properties and microbiological quality of hibiscus calyx and

ginger rhizome drinks sold in the vicinity of schools.

2. Materials and Methods
2.1. Biological Material
The biological material used is samples of dry calyx juice of Bissap (Hibiscus

sabdariffa) and root juice of ginger (Zingiber officinale L Rose). This study was
conducted during the months of January to February 2020.

2.2. Study Site

The sites where the juice samples were collected were in popular neighborhoods
located in the west of the city of Abidjan (Figure 1). These are: the Mamie Ad-
joua neighborhood located in Yopougon and the village of Abobo-Doumé, in

the town of Attécoube.
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Study area >

Figure 1. Juice sample collection sites.

2.3. Sampling

The communes of Yopougon and Attécoubé, both rural and urban in the Dis-
trict of Abidjan, were targeted. Samples were taken in the vicinity of the schools.
A sample of each type of beverage was taken from each vendor, making two
samples from each vendor. After sampling, the samples were labeled and then
stored in a cooler containing ice cubes, then transported to the laboratory,

packaged and kept at 4°C in the refrigerator before analysis.

2.4. Sample Processing

The samples were homogenized and weighed in exact quantities for the different
analyses. They were refrigerated at 4°C before analysis. The analyses were car-
ried out on the samples of each type of juice.

2.5. Determination of the Physical and Chemical Characteristics of
Beverages

2.5.1. Determination of the Brix Degree

The extractable matter content (Brix degree) was determined using an infrared

refractometer, type Abbé AR 200 digital (Leica, USA). The method consists in

placing an aliquot in the refractometer mold. After pressing the button of the re-

fractometer, the value is displayed on the screen and the Brix degree was read

[6].

2.5.2. Determination of the pH

The pH is determined with a pH-meter Testo 230 type 4 (Testo France). The in-
strument is calibrated in 2 points, using commercial buffer solutions, at pH = 4
and pH = 7. The electrode of the pH meter is immersed in the solution and the
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value is displayed on the screen [6].

2.5.3. Determination of the Titratable Acid Content

The principle consists in measuring the titratable acidity of a product with a ti-
trated solution of sodium hydroxide (0.1 N) in the presence of phenophthalein
serving as a colored indicator. Thus, 10 mL of juice were introduced with a pi-
pette into a flask and 25 mL of distilled water were added to a conical flask. 200
mL NaOH, 0.1 N was operated in a burette and was titrated against the sample
in the flask using three drops of phenophthalein as indicator. It was titrated until

a pink coloration was observed [6].

4
A(meq/100g) :% (1)
0

V1: volume of the test (mL).

2.5.4. Determination of Moisture Content

The dry matter content was determined according to the method described by
[7]. Four 10 g samples (Mc) were taken and placed in different previously
weighed empty crucibles (Mcr) and weighed. The samples were placed in an
oven at 105°C for 24 hours until a constant weight was obtained. They were re-
moved from the oven, cooled in the desiccator for one hour and weighed (M)

again. The water content was given by the following expression:

(M'—Mcr)
Water content (%) =100 —-~————x100 (2)
Mc(mL)
M mass of crucible and dried sample (g);
Mecr: mass of the empty crucible (g);
Mec: mass of the sample (g).

2.5.5. Determination of Protein Content

Protein determination was performed by the Kjedjahi method [8]. According to
this method, 1 g of the sample was introduced into a mineralizer. 12 mL of con-
centrated sulfuric acid and 2 pellets were added. The whole was boiled at 400°C
for one hour and cooled to room temperature. The mineralization product was
placed in the autodistillator to which 20 mL of soda and 10 mL of water were
added automatically. A distillation was done for 10 min and the distillate was
collected in an Erlenmeyer flask containing 30 mL of boric acid. The resulting
mixture was assayed with a 0.1 N chloridric acid solution in the presence of a
color indicator (methyl red + bromocresol green). A blank test was performed
under the same conditions. The tests were performed in triplicate.

Total nitrogen percentages and protein content were determined as follows:

(VHCL sample — VHCL white) x NHCL x14.01 )

Percentage of nitrogen (%N) = 5 I
sample

Protein content (7) = %N x 6.25
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with %N: percentage of total nitrogen;
T: protein content;
VHCI sample: volume of HCI solution needed for sample titration (mL);
VHCI blank: volume of HCl solution needed for blank titration (mL);
NHCI: titer of HCI solution; atomic mass of nitrogen = 14.01;

P sample: mass of test sample (g).

2.5.6. Determination of the Ash Content

The ash content is obtained by incineration (or complete combustion) in a fur-
nace. Thus 1 g of sample was introduced into a crucible previously weighed Mcr,
and placed in the furnace at 525°C for 6 h [8]. The sample was removed from the
furnace and placed in a desiccator for 30 min, then weighed again (AM). The tests

were done in triplicate. The ash content is given by the following relationship:

M —Mcr ]

Ash content(%C) = [ %100 (4)

Me

%C: ash content;
M: mass of crucible and ash (g);
Mecr: mass of the empty crucible;

Me: mass of the sample taken (g).

2.5.7. Determination of Reducing Sugar Content

The determination of reducing sugar content was carried out according to the
method of [9] using 3,5-dinitro-salicylic acid (DNS). For the determination of
reducing sugars, 0.3 and 0.6 of the extract was taken and treated with 1 mL of
3,5-dinitro-salicylic acid (DNS) and heated for 5 min in a boiling water bath. 10
mL of distilled water was added to each tube and the optical density was read
with a spectrophotometer at 546 nm under standard conditions for the determi-
nation of the calibration line. The assay was performed in triplicate for each as-

say.

2.5.8. Determination of Total Sugar Content

Determination of total sugar content was carried out according to the method of
[10] using phenol and sulfuric acid. For the determination of reducing sugars, 1
mL of the extract was taken and treated with 1 mL of phenol and 5 mL of sulfur-
ic acid, then the optical density was read with a spectrophotometer at 490 nm.
The total sugar concentration of the assay was determined from the calibration

curve. The assay was performed in triplicate.

2.5.9. Determination of the Mineral Content

The determination of minerals was carried out using an Atomic Absorption
spectrometer with air-acetylene flame, AAS 20 type VARIAN. The analytical
method used was the International Institute of Tropical Agriculture (IITA, un-
dated) soil and plant sampling method. For the determination of the mineral
composition, 0.3 g of the sample was calcined at 600°C, for 5 h in an oven until a

white ash was obtained. After cooling, 5 mL of 1 N nitric acid was added and
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evaporated to dryness. 5 mL of 1 N chloridric acid was added to the residue and
the whole was put in the oven again for 30 min. The residue was recovered in 10
mL of chloridric acid and placed in a 50 mL volumetric flask. The mineral ele-
ments (calcium magnesium, iron, potassium and phosphorus) contained in the

sample were determined by Atomic Absorption spectrometry.

2.5.10. Determination of Vitamin C Content

This determination was carried out according to the method described by [11].
The principle of the assay is to oxidize vitamin C in acidic medium by 2,6 dich-
lorophenol-indolphenol (DCPIP), which is itself reduced (colorless coloration).
5 g of the sample was stabilized with 5 mL of metaphosphoric acid-acetic acid. 1
mL of this mixture was assayed with 2,6-dichlorophenol-indolphenol until a
persistent champagne-pink coloration appeared. Vitamin C solutions (1 mg/mL)
and metaphosphoric acid-acetic acid were determined under the same condi-
tions. The vitamin C content (mg/100g) was obtained according to the following

formula:

[1mg(Ve-V,)x20x100]

[1mL(Vs-V,)x10] ®

Vitamin C content =

Vo: volume of 2,6-dichlorophenol-indolphenol used for the determination of
the metaphosphoric acid solution (mL);

Ve volume of 2,6-dichlorophenol-indolphenol used for the determination of
the vitamin C standard solution (mL);

Vs: volume of 2,6-dichlorophenol-indolphenol used for the determination of

the sample (mL).

2.6. Determination of Microbiological Characteristics of
Beverages

The Mesophilic Aerobic Germs (MAG), Eschericha coli, Salmonella and total

coliforms were tested in the samples of Bissap and Gnamankoudji juice.

2.6.1. Sample Dilution

An aliquot of 1 mL of juice was taken under a laminar flow hood near the flame
of a Bunsen burner and put into a test tube containing 9 mL of physiological
water (9 g of NaCl in 1 L of distilled water). After homogenization, the sample
was diluted to the 10th to obtain the 107! dilution. To obtain the 1072 dilution, 1
mL of the 107! dilution was taken and homogenized in 9 mL of physiological

water. The undiluted sample was the 10°.

2.6.2. Preparation of Culture Media

Plate Count Agar (PCA), Salmonella-Shigella (SS) and VRBL media were pre-
pared according to the manufacturer’s prescription. Thus, the prepared media
were autoclaved at 121°C for 15 min. After sterilization, they were cooled and

poured into Petri dishes and solidified under aseptic conditions.
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2.6.3. Research and Enumeration of Germs

Inoculation was performed on the surface of the agar poured into the Petri dish-
es. For this purpose 0.1 mL of the raw and diluted juice (10°% 107! and 1072) was
plated with a platinum loop. Incubation was done at 30°C + 2 for Aerobic
Mzsophilic Germs, 37°C for Salmonella and total coliforms and 44°C for Esche-
richa colifor 24 h in an incubator. Germ count was done by direct counting with
a colony counter for Petri dishes with colony counts between 15 and 300. The

number of germs (V) was determined according to the following formula:

> Colonies

= 6
V mL(n,+0.1n,)xd, (©)

N: number of germs per mL of product (CFU/mL);

2C: sum of colonies counted on all retained Petri dishes (CFU);
V: volume of solution deposited;

m;: number of Petri dishes considered at the first dilution;

m: number of Petri dishes considered at the second dilution;

dy: dilution factor.

2.7. Statistical Analysis

The results are presented in tables and figures. Statistica version 7.1 software was
used for statistical analysis. Analysis of variance (ANOVA) followed by the
Newman Keuls multiple comparisons test, at the 5% threshold, was used to rank
all means. Means are followed by their standard deviation. Two means are dif-
ferent if the resulting probability is less than 5% (P < 0.05). The microbiological

analysis of the juices was carried out using the ISO standards NF.

3. Results and Discussion
3.1. Results

3.1.1. Physico-Chemical Parameters of the Samples

The physico-chemical properties of bissap and Gnamankou beverages from the
two sites are presented in Table 1. The results show that there is no significant
difference between the values obtained (p > 0.05) for some of the parameters but
a significant difference for others. The extractable matter content of the two
types of beverages, expressed in Brix degree, varies from 14.08 to 15.48. It does
not differ significantly for each type of drink from one site to the other at the 5%
threshold. The analysis of the results indicates only the presence of vitamin C in
the Gnamankou juices. The values of vitamin C content are 5.58 + 1.34 and 4.67
+ 0.81 from site I and site II respectively (Table 1). The values obtained show no
significant difference (p > 0.05). The pH values of the Bissap juice samples were
lower (2.55 + 0.09) and (2.47 + 0.07) than those of the Gnamankoudji samples
(3.49 + 0.18) and (3.71 + 0.85) at the CHU and school spaces respectively. With
regard to these values, the Bissap juice is more acidic than the Gnamankoudji.
The titratable acid values of Bissap juice (1.14 + 0.20) and (1.55 % 0.40) are rela-
tively higher than those of Gnamankoudji juice (1.78 * 0.22) and (1.66 + 1.34)
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Table 1. Physical and chemical characteristics of beverages.

Site I Site IT

Parameters
Bissap Gnamankou Bissap Gnamankou
Brix degree 14.55 + 4.36* 14.23 + 2.70° 15.48 + 2.21* 14.08 + 4.03
pH 2.55 +0.09* 3.49+0.18° 2.47 £0.07* 3.71 £ 0.85°
Titratable acidity 1.14 £ 0.20* 1.78 £ 0.22* 1.55 + 0.40* 1.66 + 1.34*
Water content (%) 80.13 + 0.44* 84.93 + 2.59% 83.65 + 2.59° 85.21 + 4.29%
Protein content (%) 0.78 £0.10* 2.11 +0.12¢ 1.15+£0.11°¢ 0.92 + 0.09°
Ash content (%) 0.70 £ 0.072 0.89 + 0.05° 0.91 +0.01° 0.75+£0.13*
Reducing sugars content (mg/mL) 1.20 £ 0.13* 3.13 £ 0.44° 1.40 £0.11° 3.34 £ 0.62°

Total sugar content (mg/mL) 695.96 + 151.44* 827.78 + 145.31* 812.50 * 53.64° 1050.33 + 459.75°

Vitamin C mg/100mL 5.58 +1.34* 4.67 £ 0.81*

Site I: restaurant in front of the UHG; site II: restaurant in front of the schools. (a, b, ¢) Values in the same row, assigned the same

letter are not significantly different (p > 0.05) *Each value is the mean standard deviation of 3 trials.

respectively in the university and school areas. Analysis of the results reveals that
total sugars and water are the parameters with high values (695 + 154.44 to 1050
+459.75 mg/mL) and (80.13 + 0.44 to 85.21 * 4.29) respectively. The base values
were obtained with the parameters of ash (0, 70 £ 0.07 to 0.91 £ 0.01 and protein
(0.78 + 0.10 to 2.11 + 0.12). However, the content value of the parameters of
Gnamankou juice is higher than that of Bissap juice. There is a significant dif-
ference between the values of protein, ash and water content (p < 0.05). For the
other parameters (total and reducing sugars) the values obtained do not show

any significant difference.

3.1.2. Mineral Content of Beverages

The results show that there is no significant difference between the values ob-
tained (p > 0.05) for some parameters, however a significant difference for oth-
ers. The analysis of the results of the mineral composition of the juices notes that
potassium is the most concentrated mineral in the juices (Table 2). However,
this concentration of potassium is higher in Gnamankou juices (17.94 + 1.20 and
7.08 + 5.33) in site I and site II respectively than in Bissap juices (9.34 + 1.00 and
5.14 + 2.95) in site I and site II respectively. The minerals less concentrated in
the juices are calcium (0.01 £ 0.0 and 0.03 + 0.01) and iron (0.02 + 0.00 and 0.07
+ 0.02). However, they are relatively more concentrated in Bissap (0.03 + 0.01)
calcium and (0.07 + 0.02) iron than in Gnamankou (0.01 + 0.0) calcium and.
(0.02 £ 0.00) iron. Minerals such as phosphorus and magnesium have interme-

diate concentrations between the extremes.

3.1.3. Microbiological Quality of Beverages
Mesophilic Aerobic Germs (MAG), Eschericha coli, Salmonella and total coli-
forms were analyzed in the beverages. The results of the analysis show the presence

only of Mesophilic Aerobic Germs in all the samples. This presence is relatively
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Table 2. Mineral content of beverages.

Site I Site II
Mineral salts
Bissap Gnamankou Bissap Gnamankou

Magnesium (mg/g)  1.26 £ 0.11° 1.39 £ 0.07° 1.09 + 0.06° 1.01 +0.16°
Calcium (mg/g) 0.03 + 0.00° 0.02 + 0.00° 0.03 + 0.01% 0.01 £ 0.00?
Phosphorus (mg/g) 1.37 £ 0.48° 1.83 £0.12° 1.37 £ 0.06° 1.44 £ 0.12°
Potassium (mg/g) 9.34£1.00°  17.94+1.20° 5.14 +2.95* 7.08 + 5.33*
Iron (mg/g) 0.07 + 0.02¢ 0.05 + 0.01° 0.06 + 0.01% 0.02 £ 0.00?

Site I: restaurant in front of the UHGC; site II: restaurant in front of the schools. (a, b, ¢)
Values in the same row, assigned the same letter are not significantly different (p > 0.05)
*Each value is the mean standard deviation of 3 trials.

Table 3. Microbial flora of beverages.

Site I Site II

Germes
Bissap Gnamankou Bissap Gnamankou

Mesophilc Aerobic Germs (ufc/mL) 1.4 x 10° 4x10° 1.5 x 10° 2.5 x 10°

E. coli (ufc/mL) Absence Absence Absence Absence
Tidal coliforms (ufc/mL) Absence Absence Absence Absence
Salmonella ufc/mL Absence Absence Absence Absence

more important in the Gnamankou juices (4 x 10° and 2.65 x 10°) than in the
Bissap juices (1.4 x 10° and 1.5 x 10°) respectively site I and site II. Other germs
(Eschericha coli, salmonella and total coliforms) were absent in all samples
(Table 3).

3.2. Discussion

Drinks prepared from dry calyxes of Guinea sorrel and rhizome of Ginger, called
respectively Bissap and Gnamankou, are commonly consumed by a good part of
the Ivorian population. This study wants to contribute to the valorisation of
these drinks by determining the notional value and the microbiological quality
of them. The results showed that the pH values and titratable acidity of these two
beverages are acidic confirming the results of the work of [12]. This acidity al-
lows a good conservation of these drinks which contain added sugar. The pH
values are consistent with recommendations for acidic foods with pH values
between 3.0 and 4.0 [13]. The Brix values obtained are in the same range as those
reported by [14]. The nutritional properties of Bissap and Gnamankou juices
were analyzed on the basis of their contents of water, total protein, total and re-
ducing sugars, ash and mineral elements. The water content values of the two
juices (80.13% and 85.21%) are consistent with the water content values (80% -
95%) in fruit and vegetable juices reported by [13]. These results and those of
these authors, show that water is abundant in beverages. Thus, their consump-

tion allows to satisfy the water needs of the body, whose recommended intake

DOI: 10.4236/0japps.2022.126066

972 Open Journal of Applied Sciences


https://doi.org/10.4236/ojapps.2022.126066

G. M. Ahon et al.

varies between 1.5 and 2 L/day [15]. In addition, water adds weight to food
without providing excess energy. The values of protein content of the juices ob-
tained (0.78 £ 0.10 and 2.11% * 0.12%) confirm the results of [16] obtained from
fresh beet juice but lower than the values obtained by [17] from fruit juice.
However, these authors indicated that the value of protein content of fruit juice
does not exceed 3.5%. The values of total and reducing sugars contents of the
juices ranged from 695.96 to 1050.33 mg/L and 1.20 to 3.34 mg/L respectively
Bissap and Gnamankou juice. These results show that the juices have a high
sugar content. Regarding the values of total sugar content, the comparison of
these values with those of orange juice of the work done by [12] or the value of
the content varied between 9.15 and 14.25 mg/L shows that the values of the
content (695.96 to 1050.33) of the present study are largely higher than those
(9.15 and 14.25) of these authors. Indeed, this difference could be explained by
the nature of the ingredients used for the preparation of the juices but also by
the addition of a certain amount of sugar. The value of the reducing sugar con-
tent obtained indicates that Gnamankou juice contains more reducing sugars
than Bissap. These values were comparable to those (2.49 and 4.90 mg/L) that
[18] obtained with soybean and carrot juice. The content of reducing sugars in
soy and carrot juices and especially in Gnamankou juice may constitute a nutri-
tional risk factor for people who consume them regularly and especially for
those who suffer from Diabetes [19]. Indeed, foods rich in reducing sugars,
called fast sugars, are also foods with a high glycemic index. The ash content
values of the juices (0.07 £ 0.07 and 0.91 £ 0.01) are low. These values of ash
content were compared with those of different brands of fruit juices (0.64 to
1.32). From this comparison, it appears that the low ash content is a conse-
quence that they are not an important source of minerals [12]. Bissap and Gna-
mankou juices contain the mineral elements in varying amounts. Potassium ap-
pears to be the most abundant mineral in the juices (5.14 + 2.95 to 17.94 + 1.20).
The less abundant minerals are calcium (0.01 = 0.00 to 0.03 + 0.00) and iron
(0.07 £ 0.02 to 0.02 £ 0.00). In general, Gnamankou juice contains more potas-
sium and phosphorus and less magnesium than Bissap. These differences of var-
iations in mineral elements can be explained by the differences of composition
of the rhizome and calyxes. The interest of this difference could be used for pre-
vention and treatment for people at risk [20]. The analysis of the vitamin C con-
tent showed that Gnamankou juice contains vitamin C with values ranging from
4.67 mg/100mL to 5.58 mg/100mL, whereas Bissap juice does not contain any.
However, the presence of vitamin C in the flowers of different varieties of Hi-
biscus sabdariffa has been reported [21]. The results of these authors seem to in-
dicate that the stability of vitamin C in the flowers used for the preparation of
Bissap juice is low. Therefore, the vitamin C would be destroyed during the
cooking process applied to the preparation. In the literature, very little work has
been done on the microbiological characteristics of Bissap and Gnamankou.
There are no specific standards for these two drinks. Consequently, the values

obtained will be compared to the quality standards in force for the drinks. Ac-
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cording to), there is not a close relationship between a high value of total flora
and the presence of pathogenic microorganisms. The values obtained for the
growth of germs (aerobic mesophilic germs) are between 1.4 x 10° and 4 x 10°
(cfu/mL). These results indicate the growth of aerobic mesophilic germs in all
samples and the absence of total coliforms, salmonella and E. coli. These results
are similar to those of [22] who found mesophilic aerobic germs and the absence
of germs such as Salmonella, E. coli and total coliforms in juices of two varieties
of Bissap. The presence of aerobic mesophilic germs (AMG) could be due to the
artisanal conditions, the personnel and the material used for their production.
The addition of sugar at the end of juice production could also justify the micro-
bial development observed in the present study. It would be interesting to con-
sider a pasteurization of the juices before their conditioning and their sale. This
thermal action could eliminate all this microbial load coming from the environ-
ment, the personnel and the material used during the production of these drinks.
The absence of pathogenic germs is a good proof that the consumption of the

juices does not present any risk for the health of the numerous consumers.

4. Conclusion

The work carried out on the Bissap and Gnamankou juices allowed us to know
the nutritional and sanitary quality of these drinks. The nutritional properties
studied (water content, titratable acidity, total proteins, total and reducing su-
gars, ash, mineral elements and vitamin C) vary from one matrix to another.
This variation of all the studied parameters brings the nutritional quality of the
drinks well appreciated by all the franks of the population. The juices (Bissap
and Gnamankou) have a satisfactory microbiological quality because they are
free of pathogenic germs. The presence of aerobic mesophilic germs could be

linked to the different manipulations and the non-pasteurization of these juices.
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