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Introduction 
 

Food is of paramount importance in the life of 

man. To satisfy his needs, man feeds on 

different categories of food: meat, fish or 

eggs, dairy products, fats, vegetables and 

fruits, cereals and legumes, sugars. Each of 

them has a specific role in the proper 

functioning of the body. There are, however, 

several food-related hazards that can be 

detrimental to human health, although 

essential. Infectious diseases of food origin 
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Foodstuffs is a favorable environment for microorganism’s growth. Thus, the germs likely 

to be found in these foods can be at the base of several food poisoning. The objective of 

the study was to evaluate the microbiological quality of some foods prepared and sold in 

Benin. To do this, a prospective descriptive survey was conducted in five major cities 

(Cotonou, Abomey-Calavi, Porto-Novo, Lokossa and Abomey) of Benin. It collected 

samples of salted bread, soy cheese and three yogurt varieties (Dolait, Tropical and 

Comtesse) for microbiological analyzes. Out of the three varieties of yoghurt, the results of 

the work revealed that the microbial loads in CFU / g of salty breads and soy cheeses 

respectively amounted to 21.48 10
3
 and 25.73 10

3
 in total flora, 11.50 10

2
 and 22.29 10

2
 in 

total coliforms, 7.40 10
2
 and 12.6110

2
 in thermo-tolerant coliforms, 60.80 10

2
 and 217.84 

10
2 

in staphylococci then 21.43 10
2
 and 113.24 10

2
 in yeast were not in accordance with 

the values required by the criteria of Standard No. 2073/2005. The identification of 

isolated organisms showed that salty breads and soy cheeses contained the bacteria of 

interest in toxi-food infections such as Acinetobacter calcoaceticus, Staphylococcus 

aureus, Salmonella typhi, Shigella sp., Citrobacter fameri, Klebsiella pneumoniae, 

Enterobacter cloacae, Raoultella ornithinolytica, Escherichia coli and Enterobacter 

aerogenes. This shows that these foods require better health surveillance for the well-being 

of the populations. 
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represent a significant burden in the world. 

Every year, millions of people around the 

world suffer from food poisoning of all kinds; 

almost one in ten falls ill from this cause 

(WHO, 2015a). They can be fatal especially in 

children under five years of age with a 33% of 

deaths (WHO, 2015b). In Africa, especially, 

food-borne diseases cause more than 91 

million patients, of whom 137,000 die, which 

represents 1/3 of deaths from global mortality 

due to these diseases (WHO, 2015b). 

Infections transmitted to humans by food are a 

real problem of international health. They 

persist in industrialized countries as well as in 

developing countries, emerging or in health 

and economic transition (Kaferstein and 

Abdussalam, 1999; Malvy et al., 2003). The 

uncontrolled application of chemicals in 

agriculture, environmental contamination, the 

use of unauthorized additives, microbiological 

hazards, or other abuses of food throughout 

the food chain can contribute to introducing 

hazards directly related to food or preventing 

them from being reduced (FAO, 2001). The 

socio-economic situation, the rapid 

urbanization of the developing countries and 

many other factors (poverty, etc.) have 

facilitated the emergence of new modes of 

consumption in the informal sector: these are 

"street foods". They define themselves as 

ready-to-eat foods, prepared and sold by 

vendors or peddlers, especially on streets and 

public places (Baba-Moussa et al., 2006). 

These street foods are not always prepared., 

kept and sold under good hygienic conditions 

There are three main categories of street food 

in Africa: ready meals, snacks and beverages, 

most of which are made from local products 

(cereals, tubers, legumes, fruits and 

vegetables, meat products) using traditional 

technologies that are rarely improved 

(Houssou et al., 2015; Michaud and Vodouhè, 

2012). In Benin, many cases of toxi-food 

infections have reported (Allogni et al., 2010; 

Badarou and Coppieters, 2009; Fayomi B., 

1992), according to (Ahoyo et al., 2010; 

Chauliac et al., 1998), their frequency is 

largely underestimated by the authorities. 

Their origins are rarely determined by the 

weakness of diagnostic means, including 

microbiological means (Fayomi B., 1992). 

Toxi-food infections is manifested as major 

symptoms: digestive diseases such as diarrhea, 

vomiting, nausea, abdominal cramps, 

constipation, etc. (Baba-Moussa et al., 2006); 

but also clinical signs such as excessive thirst, 

excessive salivation, fever, chills (Belomaria 

and Khadmaoui, 2017). A food-borne illness 

is defined as the appearance in one or two 

grouped cases, of a similar symptomatology, 

most often of the gastrointestinal type whose 

cause may relate to the same food origin. It 

generally results from two consecutive 

mechanisms: the contamination by bacteria of 

a product intended for consumption and 

proliferation of these bacteria resulting in the 

development of a toxin or the constitution of 

an infectious inoculum. Multiple micro-

organisms (bacteria, viruses, parasites) are 

likely to contaminate foodstuffs and cause 

various pathologies (Haour, 2018; Tanouti, 

2016). The growing awareness of the adverse 

health effects of toxi-food infections, the 

importance of global food trade and the 

requirement of healthy food for consumers are 

such that the risk analysis associated with food 

has acquired unprecedented importance (FAO, 

2001). The present study proposes to evaluate 

the microbiological quality of some staple 

foods in Benin: bread, soy cheese (tofu) and 

yoghurt. 

 

Materials and Methods 

 

Materials 

 

The field equipment consisted mainly of 

stomacher ND bags, a marker and a cooler 

containing cold accumulators for the 

preservation of samples. Salty bread, soy 

cheese and yoghurt (3 varieties of their trade 

name "Dolait", "Tropical" and "Comtesse") 
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constituted the biological material. The 

analytical material used was the standard 

microbiological laboratory equipment. 

 

Methods 

 

Descriptive prospective study 

 

This prospective descriptive study was 

conducted in Cotonou, Abomey-Calavi, Porto-

Novo, Lokossa, and Abomey communes over 

a 9-month period from April to December 

2018. 

 

A total of 576 samples were collected 

including 288 breads (144 morning breads and 

144 evening bread) and 288 soy cheeses (144 

morning soy and 144 evening soy cheeses). 

These sizes were determined by the Dagnelie 

formula (1998): n = 4p (1-p) / d2; where n is 

the sample size, with a margin of error of 0.05 

and p, the prevalence of foodborne diseases 

(WHO, 2015a) is 10%. The distribution by 

commune was made on the basis of the 

RGPH-4, 2013 (INSAE, 2013). 

 

The three varieties of yogurt were sampled 

only in the city of Abomey-Calavi because it 

is a product manufactured by the same 

company and distributed throughout the 

territory. 

 

The choice of sellers was random. The food 

(salt bread, soy cheese and yoghurt) is bought 

and put in stomacher
ND

 bags. It is then labeled 

and placed in a cooler containing cold 

accumulators in order to be delivered to the 

laboratory under good storage conditions for 

analysis. 

 

Microbiological quality assessment 

 

The microbiological analyzes consisted in 

counting total mesophilic flora (ISO 4833, 

2003) on PCA - HIMEDIA M091 (Plate 

Count Agar), yeast and mold (NF ISO 21527-

2, 2008) on Sabouraud Dextrose Agar (Oxoid 

CM 0041).) with chloramphenicol (0.05g / l), 

total coliforms (NF ISO 4832 (V 08-015), 

2006), and thermo-tolerant coliforms (NF ISO 

4832 (V08-060), 2009) on VRBA - Oxoid CM 

0485 (Violet Red Bile Agar), Staphylococcus 

aureus (NF EN ISO 6888-1/A1 (V 08-014-

1/A1), 2004) on Baird-Parker Agar (BP 

OXOID CM0275) with egg yolk and 

potassium tellurite, Anaerobic sulphite-

reducing bacteria (NF V08-061, 2009) on 

TSN Agar and Salmonella (ISO 6579, 2002) 

on SS Agar. Enumeration was done by 

counting colonies (Guiraud and Galzy, 1980). 

These microbiological analyzes were 

performed in triplicate on each product 

sample. 

 

Identification of interest germs in the toxi-

food infections  

 

Salmonella research and the identification of 

certain of interest germs in toxi-food 

infections were also carried out thanks to 

Biomérieux API 20E gallery and Thermo 

Fisher Scientific RapID One System REMEL 

gallery. 

 

Statistical analyzes of the data 

 

All data collected from analysis were 

processed using MINITAB 16.0 software that 

permitted to make analysis of variance 

(ANOVA) and Tukey's test for comparison of 

means. The significance level of 5% is 

selected (p <0.05).  

 

Results and Discussion 

 

Microbiological assessment characteristics 

of salty bread 
 

In Table 1 are presented the results of 

microbiological analyzes of salt bread 

sampled in the cities of Cotonou, Abomey-

Calavi, Porto-Novo, Lokossa and Abomey. 
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A significant difference was observed between 

morning and evening bread sample data for 

total mesophilic aerobic flora, total coliforms, 

heat-tolerant, yeast, and staphylococci. 

 

The samples of Lokossa bread (morning: 

11.16 10
3
 CFU / g and evening: 11.48 10

3
 

CFU / g) were the least soiled and those of 

Abomey-Calavi (morning: 14.90 10
3
 CFU / g 

and evening: 21.48 10
3
 CFU / g) the most 

contaminated. 

 

The total coliform microbial loads for the 

morning bread samples reached a value of 

6.82 10
2
 CFU / g while the evening ones 

ranged from 1.10 10
2
CFU / g to 11.50 10

2
 

CFU / g. The morning and evening bread 

samples from Abomey had the highest 

microbial load values for total coliforms. 

 

The city of Porto-Novo had bread samples 

(morning 6.18 10
2
 CFU / g: and evening: 7.40 

10
2
 CFU / g) which contained more thermo-

tolerant coliforms while in Cotonou they did 

not contain any. 

 

11.06 10
2
 CFU / g and 21.43 10

2
 CFU / g were 

respectively the maximum values of the 

microbial yeast loads of morning and evening 

bread samples. The Porto-Novo bread samples 

(morning and evening) had developed more 

yeasts while those from Abomey had not 

developed any. 

 

For staphylococci, morning bread samples 

from Abomey (18.98 10
2
 CFU / g) and those 

from Abomey-Calavi evening (60.80 10
2 

CFU 

/ g) had the highest loads. 

 

Evaluation of microbiological 

characteristics of soy cheeses 

 

Table 2 shows the results of microbiological 

analyzes of soy cheese sampled in the cities of 

Cotonou, Abomey-Calavi, Porto-Novo, 

Lokossa and Abomey. 

A significant difference was also observed 

between morning and evening soybean cheese 

samples for microbial loads of total 

mesophilic aerobic flora, total coliforms, heat-

tolerant, yeasts and staphylococci. 

 

The mean value of the microbial loads of total 

mesophilic aerobic flora for morning and 

evening soybean cheese samples was 14.71 

10
3
 CFU / g and 19.72 10

3
 CFU / g, 

respectively. The Cotonou soy cheeses 

(morning and evening) were the most soiled. 

 

Total coliforms were present in the morning 

and evening soybean cheese samples with 

respective averages of 7.61 10
2
 CFU / g and 

12.52 10
2
 CFU / g. Porto-Novo soy cheeses 

had fewer total coliforms than in other cities. 

 

The Lokossa morning soybean cheese samples 

had few thermo-tolerant coliforms (0.94 10
2
 

CFU / g) while the evening ones had the 

highest values (12.61 10
2
 CFU / g). 

 

The values (13.52 10
2
 CFU / g and 71.82 10

2
 

CFU / g) were the minimum and maximum 

yeast values, respectively, of the morning 

soybean cheese samples; 16.85 10
2
 CFU / g 

and 113.24 10
2
 corresponded to those of the 

evening. Abomey (morning and evening) had 

the highest values. 

 

Abomey's morning soy cheeses had the 

highest microbial loadings for staphylococci. 

 

Evaluation of the microbiological 

characteristics of yoghurts 

 

The results of microbiological analyzes of 

yogurt sampled are presented in Table 3. 

 

Total mesophilic aerobic flora values of 

yogurt samples varied between 118 10
3
 CFU / 

g to 810 10
3
 CFU / g; those of total coliforms 

situated between less than 10 CFU / g to 30 

CFU / g. All yogurts had microbial charges in 
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thermo-tolerant coliforms <10 CFU / g. Yeast 

contents in yogurt ranged from less than 10 

CFU / g to 1.05 to 10
2
 CFU / g.  

 

As for the molds, their values were in the <10 

CFU / g to 0.50 10
2
 CFU / g.  

 

The minimum and maximum microbial load 

values for staphylococci in the yogurt samples 

were 0.10 10
2
 CFU / g and 0.35 10

2
 CFU / g, 

respectively. 

 

Identification of interest germs in toxi-food 

infections 

 

The identified organisms were mainly 

Acinetobacter calcoaceticus, Staphylococcus 

aureus, Salmonella typhi, Shigella sp., 

Citrobacter fameri, Klebsiella pneumoniae, 

Raoultella ornithinolytica, Escherichia coli, 

Enterobacter and aerogenes, Enterobacter 

cloacae. 

 

Table 4 reveals that Acinetobacter 

calcoaceticus was identified in the Port-Novo, 

Abomey and only in the Lokossa Evening 

bread samples with a predominance in 

evening-Porto-Novo bread samples (76.19%) 

while Table 10 reports its presence in the 

samples of evening soy cheese from Cotonou 

(5.56%) and Abomey (12.50%). 

 

Table 5 and 17 indicate that Staphylococcus 

aureus was present in all bread and soy cheese 

samples from all cities. 

 

Table 6 indicates that Salmonella typhi was 

identified only in Abomey bread samples 

(25%). 

 

Table 7 informs that Shigella sp. was found in 

the evening bread samples of Porto-Novo and 

Abomey (25%) while in Table 18, Shigella sp. 

was isolated in all of Lokossa's soybean 

cheese samples (morning and evening) 

(100%). 

From Table 8, it appears that Citrobacter 

fameri was detected only in the evening bread 

samples from Abomey (25%).  

 

In contrast, it was found in all evening soy 

cheese samples from all cities except Porto-

Novo (Table 11). 

 

Table 9 shows that Klebsiella pneumoniae was 

only present in the evening bread samples 

from Abomey-Calavi (3.77%). However, in 

soy cheese samples it was identified in all 

cities except Lokossa (Table 12). 

 

Table 13 reports that Enterobacter cloacae 

was not detected in the Porto-Novo and 

Lokossa soy cheese samples.  

 

Those of Abomey evening had the highest 

identification rate (37.50%). 

 

Raoultella ornithinolytica was present in 

evening soybean cheese samples from 

Cotonou, Abomey-Calavi and Porto-Novo 

with a predominance in Abomey-Calavi 

(24.53%) (Table 14). 

 

From Table 15, Escherichia coli was present 

in samples of evening soybean cheese 

(7.41%), Abomey-Calavi (3.77%) and 

Abomey (12.50%). 

 

Table 16 reveals that Enterobacter aerogenes 

was highly isolated in Abomey-Calavi 

evening soybean cheese samples (11.32%). 

 

The results of microbial loads of total 

mesophilic aerobic flora for bread samples are 

higher than the standard (10
4
 CFU / g) 

according to the regulation n ° 2073/2005 

(Union Européenne, 2005). These high values 

are due to poor conservation of bread sold in 

the streets. The maximum values obtained are 

lower than those (1.20 10
2
 - 3.78 10

4 
CFU/g) 

of Ennadir et al., (2012) who worked on wheat 

flour, a raw material for bread production. 
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Table.1 Mean values in CFU / g of germs counted in bread samples taken  

morning and evening in cities 

 

Sample FAMT (10
3
) Total coliforms 

(10
2
) 

Thermo-

tolerant 

coliforms (10
2
) 

Yeast (10
2
) Staphylococcus 

(10
2
) 

Morming 

PAm 14.79±0.070
f
 6.82±0.132

h
 3.84±0.165

e
 0.00±0.000

a
 18.98±0.030

g
 

PLm 11.16±0.100
a
 0.00±0.000

a
 1.71±0.142

b
 1.59±0.160

b
 5.68±0.060

c
 

PPNm 12.53±0.126
d
 1.80±0.100

d
 6.18±0.106

g
 11.06±0.182

f
 6.17±0.110

d
 

PABm 14.91±0.045
c
 1.22±0.000

b
 0.10±0.000

a
 4.53±0.000

d
 1.37±0.050

a
 

PCotm 14.46±0.154
e
 1.10±0.000

b
 0.00±0.000

a
 0.95±0.000

a
 1.44±0.019

b
 

Evening 

PAs 19.87±0.097
j
 11.50±0.115

i
 4.06±0.099

f
 0.00±0.000

a
 28.41±0.043

h
 

PLs 11.48±0.126
b
 1.48±0.040

c
 3.02±0.120

d
 4.89±0.154

e
 7.78±0.075

f
 

PPNs 17.38±0.120
i
 6.06±0.089

g
 7.40±0.094

h
 21.43±0.175

g
 6.88±0.105

e
 

PABs 21.48±0.078
g
 4.72±0.084

f
 2.26±0.121

c
 29.32±0.063

h
 60.80±0.075

i
 

PCots 17.27±0.110
h
 2.42±0.115

e
 0.00±0.000

a
 2.78±0.045

c
 7.79±0.026

f
 

Standard 10
4 

- - 5 10
2 

- 
Legend: PA: Abomey bread; PL: Lokossa bread; PPN: Porto Novo bread; PAB: Abomey-Calavi bread; PCot: 

Cotonou bread; m: Morning; s: Evening; FAMT: Total mesophilic aerobic flora. 

Means with the same letters in the same column are not significantly different (p <0.05). The data represented in this 

table are the averages of three repetitions (± deviation). 

Standards: Regulation (EC) N
o
. 2073/2005 

 

Table.1 Mean values in CFU / g of germs counted in morning and evening samples of soybeans 

in cities 

 

Legend : SA: Abomey soy cheese ; SL: Lokossa soy cheese ; SPN: Porto Novo soy cheese ; SAB: Abomey-

Calavi soy cheese ; SCot: Cotonou soy cheese ; m: Morning ; s : Evening ; FAMT : Total mesophilic aerobic flora. 

Means with the same letters in the same column are not significantly different (p <0.05). The data represented in this 

table are the averages of three repetitions (± deviation). 

Standards: Regulation (EC) N
o
. 2073/2005. 

Sample FAMT (10
3
) Total coliforms (10

2
) Thermo-tolerant 

Coliforms (10
2
) 

Yeast (10
2
) Staphylococcus 

(10
2
) 

Morning 

SAm 15.00±0.054
c
 14.21±0.100

i
 1.68±0.120

b
 71.82±0.108

g
 182.39±0.042

i
 

SLm 14.84±0.104
b
 2.08±0.143

b
 0.94±0.132

a
 13.52±0.100

a
 26.65±0.099

c
 

SPNm 14.75±0.032
b
 1.94±0.090

a
 4.04±0.067

e
 13.92±0.138

b
 4.65±0.027

a
 

SABm 13.53±0.120
a
 8.16±0.054

d
 5.78±0.040

f
 57.46±0.113

f
 97.78±0.078

d
 

SCotm 15.40±0.105
e
 11.65±0.065

f
 3.59±0.161

d
 48.02±0.030

e
 129.51±0.050

g
 

Evening 

SAs 18.23±0.070
g
 12.54±0.089

g
 2.86±0.150

c
 113.24±0.127

j
 217.84±0.055

j
 

SLs 15.14±0.011
d
 10.11±0.152

e
 12.61±0.106

j
 26.65±0.096

d
 114.15±0.074

f
 

SPNs 17.44±0.039
f
 4.99±0.075

c
 9.41±0.034

g
 16.85±0.120

c
 6.95±0.044

b
 

SABs 22.04±0.116
h
 12.69±0.010

h
 10.65±0.082

h
 86.77±0.103

i
 100.06±0.080

e
 

SCots 25.73±0.096
i
 22.29±0.078

j
 11.16±0.123

i
 74.54±0.042

h
 146.05±0.045

h
 

Standard - - - - 10
2
 – 10

3 
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Table.2 Mean values in CFU / g of germs counted in Yogurt samples 

 

Sample FAMT (10
3
) Total coliforms 

(10
2
) 

Thermo-

tolerant 

coliforms (10
2
) 

Yeast (10
2
) Molds (10

2
) Staphylococcus 

(10
2
) 

Sulphito-reducing 

anaerobic bacteria 

Salmonella 

Ytrop 810.00±0.028
c
 0.30±0.000

a
 <10

a
 1.05±0.050

b
 0.50±0.020

b
 0.35±0.030

c
 Absent Absent 

Ycomt 430.00±0.026
b
 <10

a
 <10

a
 <10

a
 <10

a
 010±0.000

a
 Absent Absent 

Ydlt 118.00±0.020
a
 0.10±0.000

a
 <10

a
 <10

a
 0.50±0.010

b
 0.20±0.019

b
 Absent Absent 

Standard - 10 – 10
2 

1 - 10 10
2
 – 10

3 
Absent 10 – 10

2 
- Absent/25g 

Legend: Ytrop : Tropical Yogurt; Ycomt : Comtesse Yogurt ; Ydlt : Dolait Yogurt; FAMT : Total mesophilic aerobic flora 

Means with the same letters in the same column are not significantly different (p <0.05). The data represented in this table are the averages of three repetitions (± 

deviation). 

Standards: JORA : 035 of 27-05-1998 
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Table.3 Distribution of Acinetobacter calcoaceticus in bread samples (morning and evening) by 

city 

 

Cities Numbers Acinetobacter 

calcoaceticus 

(morning) 

% Numbers Acinetobacter 

calcoaceticus 

(Evening) 

% 

Cotonou 0 0.00 0 0.00 

Abomey-Calavi 0 0.00 0 0.00 

Porto-Novo 9 42.86 16 76.19 

Lokossa 0 0.00 2 25.00 

Abomey 4 50.00 6 75.00 

 

Table.4 Distribution of Staphylococcus aureus in bread samples (morning and evening) by city 

 

Cities Numbers Staphylococcus 

aureus (morning) 

% Numbers 

Staphylococcus aureus 

(evening) 

% 

Cotonou 4 7.41 8 14.81 

Abomey-Calavi 11 20.75 31 58.49 

Porto-Novo 11 52.38 12 57.14 

Lokossa 4 50.00 6 75.00 

Abomey 1 12.50 2 25.00 

 

Table.5 Distribution of Salmonella typhi in bread samples (morning and evening) by city 

 

Cities Numbers Salmonella 

typhi (morning) 

% Numbers Salmonella 

typhi (evening) 

% 

Cotonou 0 0.00 0 0.00 

Abomey-Calavi 0 0.00 0 0.00 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 2 25.00 2 25.00 

 

Table.6 Distribution of Shigella sp. in bread samples (morning and evening) by city 

 

Cities Numbers Shigella sp 

(morning) 

% Numbers Shigella sp 

(soir) 

% 

Cotonou 0 0.00 0 0.00 

Abomey-Calavi 0 0.00 0 0.00 

Porto-Novo 0 0.00 2 9.52 

Lokossa 0 0.00 6 75.00 

Abomey 1 12.25 2 25.00 
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Table.7 Distribution of Citrobacter fameri in bread samples (morning and evening) by city 

 

Cities Numbers Citrobacter 

fameri (morning) 

% Numbers Citrobacter 

fameri (evening) 

% 

Cotonou 0 0.00 0 0.00 

Abomey-Calavi 0 0.00 0 0.00 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 2 25.00 

 

Table.8 Distribution of Klebsiella pneumoniae in bread samples (morning and evening) by city 

 

Cities Numbers Klebsiella 

pneumoniae (morning) 

% Numbers Klebsiella 

pneumoniae (evening) 

% 

Cotonou 0 0.00 0 0.00 

Abomey-Calavi 0 0.00 2 3.77 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 0 0.00 

 

Table.9 Distribution of Acinetobacter calcoaceticus in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Acinetobacter 

calcoaceticus (morning) 

% Numbers Acinetobacter 

calcoaceticus (evening) 

% 

Cotonou 0 0.00 3 5.56 

Abomey-Calavi 0 0.00 0 0.00 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 1 12.50 

 

Table.10 Distribution of Citrobacter fameri in soybean cheese samples (morning and evening) 

by city 

 

Cities Numbers Citrobacter 

fameri (morning) 

% Numbers Citrobacter 

fameri (evening) 

% 

Cotonou 0 0.00 4 7.41 

Abomey-Calavi 2 3.77 2 3.77 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 2 25.00 

Abomey 0 0.00 1 12.50 
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Table.11 Distribution of Klebsiella pneumoniae in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Klebsiella 

pneumoniae (morning) 

% Numbers Klebsiella 

pneumoniae (evening) 

% 

Cotonou 7 12.96 12 22.22 

Abomey-Calavi 0 0.00 7 13.21 

Porto-Novo 3 14.28 3 14.28 

Lokossa 0 0.00 0 0.00 

Abomey 2 25.00 4 50.00 

 

Table.12 Distribution of Enterobacter cloacae in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Enterobacter 

cloacae (morning) 

% Numbers Enterobacter 

cloacae (evening) 

% 

Cotonou 6 11.11 9 16.67 

Abomey-Calavi 0 0.00 2 3.77 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 2 25.00 3 37.50 

 

Table.13 Distribution of Raoultella ornithinolytica in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Raoultella 

ornithinolytica (morning) 

% Numbers Raoultella 

ornithinolytica (evening) 

% 

Cotonou 0 0.00 2 3.70 

Abomey-Calavi 0 0.00 13 24.53 

Porto-Novo 0 0.00 2 9.52 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 0 0.00 

 

Table.14 Distribution of Esherichia coli in soybean cheese samples (morning and evening) by 

city 

 

Cities Numbers Escherichia 

coli (morning) 

% Numbers Escherichia coli 

(evening) 

% 

Cotonou 0 0.00 4 741 

Abomey-Calavi 0 0.00 2 3.77 

Porto-Novo 0 0.00 0 0.00 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 1 12.50 
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Table.15 Distribution of Enterobacter aerogenes in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Enterobacter 

aerogenes (matin) 

% Numbers Enterobacter 

aerogenes (soir) 

% 

Cotonou 0 0.00 1 1.85 

Abomey-Calavi 0 0.00 6 11.32 

Porto-Novo 0 0.00 1 4.76 

Lokossa 0 0.00 0 0.00 

Abomey 0 0.00 0 0.00 

 

Table.16 Distribution of Staphylococcus aureus in soybean cheese samples (morning and 

evening) by city 

 

Cities Numbers Staphylococcus 

aureus (morning) 

% Numbers Staphylococcus 

aureus (evening) 

% 

Cotonou 54 100 54 100 

Abomey-Calavi 53 100 53 100 

Porto-Novo 21 100 21 100 

Lokossa 8 100 8 100 

Abomey 8 100 8 100 

 

Table.17 Distribution of Shigella sp. in soybean cheese samples (morning and evening) by city 

 

Cities Numbers Shigella sp 

(matin) 

% Numbers Shigella sp 

(soir) 

% 

Cotonou 36 66.67 36 66.67 

Abomey-Calavi 22 41.51 22 41.51 

Porto-Novo 9 42.86 9 42.86 

Lokossa 8 100 8 100 

Abomey 4 50 4 50 

 

Bread and soy cheese are often placed in 

baskets covered with thin, transparent fabrics 

or in transparent glass cases; they are 

therefore exposed to dust and all kinds of 

microorganisms in the environment, or to 

manual handling that is not always hygienic. 

As pointed out (Barro et al., 2005), street 

foods, by definition, are very close to the 

environment, which threatens their hygienic 

quality at all times. The presence of total and 

thermo-tolerant coliforms in the bread and 

soy cheese samples indicates the non-

compliance of the sellers with the hygiene 

rules because the coliforms come from faecal 

contamination. This is explained by the fact 

that the sales sites (mainly around the tracks) 

do not have toilets. Vendors relieve 

themselves in the open air and do not wash 

their hands after their needs. The presence of 

flies (which are generally fecal) and animals 

around outlets also justify the presence of 

coliforms. The maximum values of microbial 

loads in total and heat-tolerant coliforms in 

bread samples are well above the average 

values obtained by Ennadir et al., (2012). 

According to the regulation n ° 2073/2005, 



Int.J.Curr.Microbiol.App.Sci (2019) 8(8): 2201-2216 

2212 

 

the microbial loads in yeast of the bread 

samples are higher than the norm (5 10
2
 UFC 

/ g). These high levels of yeast are the cause 

of the use of baker's yeast in bread making. 

Yeast plays a very important role in knowing 

that it favors the alcoholic fermentation 

during which the yeasts degrade the sugars 

contained in wheat flour. This degradation 

leads to the release of the carbon dioxide 

(CO2) responsible for the lifting of the dough. 

Apart from some mild gastrointestinal 

disorders during a massive absorption, yeasts 

are generally harmless to humans. Their 

accidental proliferation in foods rich in sugars 

can, however, cause serious deterioration of 

these foods. The commercial value of the 

food is totally lost even if the alteration is 

superficial, because nobody will buy a 

degraded product (Tanouti, 2016). The main 

yeast involved in alcoholic fermentation for 

the emergence of bread dough is 

Saccharomyces cerevisiae (Coulibaly et al., 

2014; Nguyen, 2015; Rousseaux et al., 2017). 

It is an occasional commensal yeast of the 

digestive tract but on a field of 

immunodeficiency, can be incriminated in 

various deep mycoses, including urinary tract 

infections (Saoud et al., 2017). 

 

Soybean is a food derived from soybean 

processing through soaking, grinding, heating, 

coagulating, seasoning, cutting and cooking 

(FAO, 2013). The presence of yeasts in 

soymilk can be explained by the addition of 

"guissin" (fermented water from the 

spontaneous fermentation of maize flour) at 

the stage of coagulation of soymilk during 

manufacturing. Indeed, this water comes from 

the alcoholic fermentation involving yeasts 

(FAO, 2013). 

 

The microbial loads of staphylococci in soy 

cheese samples according to Regulation N
o
. 

2073/2005 are above the standard (10
2
 - 10

3
 

CFU / g). The existence of staphylococci in 

bread and soybeans indicates a health risk for 

the consumer. Staphylococci are ubiquitous, 

non-sporulating, facultative aero-anaerobic 

organisms, the reservoir of which is localized 

to the commensal flora of the skin and 

mucous membranes (nasal, mouth, throat) of 

warm-blooded animals, and particularly to 

man. The presence of Staphylococcus aureus, 

a pathogen, in particular, in foods prepared 

and handled after cooking is rather a sign of 

human contamination (lack of hygiene). It 

may also indicate recontamination with raw 

materials or poor storage conditions (Centre 

québécois and Barthe, 2009). 

 

The significant difference (p <0.05) between 

the microbial load values of all germs 

between morning and evening soybean bread 

and soy cheese samples in addition to the 

increase in microbial load values of all germs 

of soy cheese samples and evening bread 

compared to those of the morning mostly 

confirms poor preservation and distribution 

(sale) of these foods. The location of outlets, 

lack of toilets, unused drinking water, and 

exhaust pollution, handling of cash at the time 

of sale, use of mobile phone during the sale, 

clothing behavioral dirtiness of the sellers are 

all causes justifying the insalubrity of the 

food. 

 

Microbiological analysis of the three varieties 

of yoghurt reveals the absence of pathogenic 

germs. This is explained not only by 

compliance with the rules of good production 

practice but also by the fact that the product 

being packaged and well preserved is less 

exposed to the risk of microbial 

contamination. 

 

The identification of the bacteria such as 

Acinetobacter calcoaceticus, Staphylococcus 

aureus, Salmonella typhi, Shigella sp, 

Citrobacter fameri, Klebsiella pneumoniae, 

Enterobacter cloacae, Raoultella 

ornithinolytica, Escherichia coli and 

Enterobacter aerogenes in salty breads and 
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soybean cheeses from this study shows that 

the targeted foods, outside yoghurts, indicate 

a high level of contamination by pathogenic 

microorganisms that cause toxi-food 

infections. The analyzed foods are therefore 

not of good hygienic quality. These results are 

consistent with those of Umba et al., (2018) 

who identified the same bacteria in breads 

sold in Kinshasa (Democratic Republic of 

Congo). Umba et al., (2018) also confirms 

that this contamination increases with the 

duration of bread exposure. The risks of 

occurrence of toxi-food infections in Benin 

are then not only related to endosulfan in the 

health zone of Tchaourou (Badarou and 

Coppieters, 2009); consumer foods sold in 

private or shared catering (Ahoyo et al., 2010; 

Baba-Moussa et al., 2006; Barro et al., 2005; 

Fayomi, 1992; Sossa-Minou et al., 2018); to 

aflatoxicosis (Allogni et al., 2010); thirst-

quenching drinks such as fruit juices 

produced, sold and consumed (Tingbe et al., 

2018); meat prepared and sold (Bankole et al., 

2012) and many others. This study adds to 

this long list salt bread and soy cheese. 

Regardless of the usual bacteria incriminated 

in toxi-food infections episodes, 

Acinetobacter calcoaceticus, Citrobacter 

fameri and Klebsiella pneumoniae are isolated 

in salty bread and soy cheese while 

Enterobacter cloacae, Enterobacter 

aerogenes and Raoultella ornithinolytica are 

isolated in soy cheese only. 

 

All these species are often found in the 

environment, in soil, water, wastewater, 

plants, and animals. They are usually 

commensal organisms in humans present in 

the digestive tract. But they are able to switch 

from commensal to opportunistic pathogen by 

occasionally causing infections, mainly in 

vulnerable people with weakened immune 

systems in hospitals. They are opportunistic 

pathogens responsible for nosocomial 

infections that can cause urinary tract 

infections, pneumonia, abdominal sepsis and 

brain abscesses, bacteraemia, secondary 

meningitis and infect wounds (Guérin, 2015; 

Monsel et al., 2016; WHO, 2004). Direct 

transmission between human’s remains, 

however, their most common mode of 

transmission; which may justify their 

presence in the analyzed foods. In Canada, an 

outbreak of Citrobacter infections has been 

associated with the consumption of parsley 

contaminated with swine manure; eight 

urinary tract infections and one death were 

observed (Diallo, 2010). A study in Flagstaff, 

Arizona indicates that Klebsiella pneumoniae 

can be a significant foodborne pathogen 

(Davis et al., 2015). 

 

Soy breads and cheeses sold in the cities of 

Cotonou, Abomey-Calavi, Porto-Novo, 

Lokossa and Abomey in view of the microbial 

load values of the flora of hygienic interest, 

CT, CTT and yeasts are of quality 

unsatisfactory according to standard 

2073/2005. In addition, the isolated 

microorganisms Acinetobacter calcoaceticus, 

Staphylococcus aureus, Salmonella typhi, 

Shigella sp., Citrobacter fameri, Klebsiella 

pneumoniae, Enterobacter cloacae, 

Raoultella ornithinolytica, Escherichia coli 

and Enterobacter aerogenes are all indicators 

of food insalubrity that may lead to severe or 

even lethal poisoning. However, the 

microbiological quality of the Comtesse 

yoghurt is satisfactory and that of Dolait and 

Tropicale yogurts is acceptable. 
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