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Abstract

In the collective restaurants especially, the large quantities of food prepared on a daily basis mean that the basic rules
of hygiene are often neglected. This is particularly true in our countries where the workforce often has a low level of
training. The aim of this study was to assess the effectiveness of hygiene measures implemented in collective restaurants
in the industrial zone of Yopougon (YOP1 and YOP 2) and a University Hospital Center (CHU) in Abidjan to ensure food
safety for the guests. Aninspection of three collective restaurants in the city of Abidjan was carried out. Sampling of the
dishes as well as the diving areas and the hands of food handlers just before the completion of their task were carried
out for the search and enumeration of Mesophilic Aerobic Germs, Staphylococcus aureus, coliforms and Salmonella. It
was found that the food, the hands of the producers and the diving areas were contaminated with Mesophilic Aerobic
Germs and Staphylococcus aureus. The loads ranged from 0 to (2.6+0.3)109 CFU/g and 0 to (1.57+0.1)106 CFU/g,
respectively. These loads were in compliance with EC standard No. 2073/2005. The food supplied by these restaurants

was then of unsatisfactory microbiological quality.
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Introduction

The reference to quality in its various meanings has
become omnipresent, as the food product undergoes
transformations and manipulations of which the consumer
knows neither the nature nor the manipulators. The
perceived quality of food, refers to a complex set of qualities
expected from six aspects: nutritional, organoleptic,
functional, social and health; not the least of these, the
health quality of food refers to chemical and bacteriological
safety. Collective restaurants are an economic activity
that aims to ensure the common intake of food by a group
of people outside the domestic setting. It includes the
preservation and distribution of meals for collective use.
Collective restaurants are defined as public or private
establishments that provide a catering service free of
charge or for a fee and where at least part of the clientele

is made up of a community of regular consumers [1,2]. The
safety of the food served by these establishments remains
a major concern for the official services in charge of control.
Ready-made meals are obtained from various foodstuffs,
each with a specific flora. In mass catering, the respect of
hygiene principles is a vital issue because food poisoning
can be a sign of food insalubrity for the consumer. In
industry, food poisoning can affect company performance
through increased absenteeism [3]. In France between
1995 and 2005, 5847 outbreaks of TIAC, 80351 patients,
7364 hospitalisations and 45 deaths were recorded out of
the total number of outbreaks, 64% of which occurred in
collective or commercial catering. However, food poisoning
mobilizes the media, which tend to amplify the accidents,
the slightest toxi-infection is considered a disaster. The
discredit thus thrown away can weigh heavily on the future
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of a company that prepares meals in advance [4]. This is
why hygiene rules must be enforced in restaurants in order
to prevent various food-borne diseases. The purpose of
this work was to assess the effectiveness of the hygiene
measures implemented in collective restaurants in the
industrial zone of Yopougon and a University Hospital
Center (CHU) in Abidjan to ensure food safety for diners.

Materials and Methods
Study Sites

Two restaurants from two companies in the industrial
zone of Yopougon as well as a restaurant from a University
Hospital Center (CHU) in Abidjan were selected for this
study. The two restaurants in the Yopougon industrial zone
provided food to the workers of these enterprises, while the
University Hospital Center provided food to the patients of
this center. These two restaurants were selected for their
willingness to participate in this study, but also because of
the economic importance of the businesses that host these
restaurants. For the restaurant of the CHU, it was chosen
because the patients that the restaurant provides the meals
are people at risk.

Sampling

An inspection of restaurants was carried out according
to [5] method. The places where utensils were stored, and
where food was stored before being served to customers
were inspected. Ready-made and ready-to-serve dishes
were collected from each restaurant. Samples were taken
from the hands of the producers just prior to serving and
from the surfaces of the dish washing areas and kitchen
utensils using the method of Kouame et al. [6]. Three
samples were taken in each restaurant. After sampling,
the samples were placed in a cooler containing dry ice and
transported to the laboratory within four hours of collection
for the various analyses.

Isolation and Enumeration of Bacteria

The stock solution and decimal dilutions were performed
according to the methods of [7]. For the analyses, ten grams
(10 g) of samples were crushed and taken under sterile
conditions created by the flame of a bunsen burner and
mixed in a "stomacher" bag with 90 mL of buffered peptone
water (AES Laboratoire, COMBOURG France) previously
sterilized and used as diluent. Mesophilic aerobic germs
(MAG) were counted on PCA (Plate count Agar) agar (Oxoid
LTD, Basingstore, Hamsphire, England) after two (2) days of
incubation at 30 °C according to AFNOR Standard NF VO08-
051, 1999. The research and counting of Staphylococcus
aureus were done on Baird Parker agar after one (1) day

of incubation at 30 °C using [8] method. Violet crystal and
neutral red biliated lactose agar (VRBL agar) was used for
coliform count,after one (1) day of incubation at 30 °C for
total coliforms and 44°C for faecal coliforms according to
AFNOR Standard, NF ISO 4832 July 1991. The isolation
and enumeration of Salmonella were carried out using
Hendriksen [9] method in several steps. This was achieved
by pre-enrichment in a non-selective medium, followed by
enrichment in a selective medium and culture on selective
agar. For enrichment in non-selective or pre-enrichment
media, a quantity of Twenty-five grams (25) g of samples was
homogenized with 225 mL of peptonned water in a sterile
jar, incubated at 37 °C for 24 h. For selective recording, one
milliter (1 mL) of the pre-enriched culture was transferred
using a sterile pipette into 10 mL of previously prepared
sterile Rappaport Vassililiadis. broth and incubated for
24 h at 37°C. Salmonella enumeration was performed
on Salmonella Shigella agar (Oxoid). Each enrichment
culture was streaked on Shigella-Salmonella (SS) agar and
incubated at 37°C for 24 h. On Salmonella-Shigella agar, the
presumptive colonies were colourless, transparent, with or
without a black centre.

Statistical Analysis

The software R. 3-01 was used for the statistical
analysis, ANOVA test and Duncan post-hoc test were
performed at the significance level 5%. This software made
it possible to calculate the means, the standard deviations
of the microbiological parameters. It also made it possible
to compare the means of the microbiological parameters
of the samples and to determine whether the differences
observed in the means of the microbiological parameters
are significant at the 5% threshold.

Results

Two restaurants in the industrial zone of yopougon will
be rated YOP 1 and YOP 2, one at the University Hospital
Center will be rated CHU for ethical reasons.

Microbial Load of the Menus, the Hands of the
Producers, The Utensils and of the YOP1 Dive Zone

Ordinary sauce made from vegetables, tomatoes and
fish, the kitchen utensils and the hands of the food service
staff were free of microorganisms. The raw vegetables
(starter dish) were contaminated with Mesophilic Aerobic
Germs (MAG) and Staphylococcus aureus with respective
loads of (3.8+0.4)107 CFU/g; (1.47+0.1)106 CFU/g. The
special sauce (for use in the company), rice, ready-to-eat
potatoes and the diving area were contaminated with
Mesophilic Aerobic Germs (MAG) with respective loads of
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(1.2£0.7)107 CFU/ml; (3.2+0.1)105 CFU/g; (6.1+0.7)105
CFU/g; (9.1+0.8)106 CFU/cm?2. All samples shall be free of
Salmonella (Tables 1 & 2).

Tablel: Microbial loads in YOP1 menus.

Ord
raw Special | inary
Parameters | vegetables sauce sauce Rice Potatoes
(3.8£0.4) | (1.2+0.7) (3.2+0.1)
MAG 107 107 **a 0 105*0 (6.1+£0.7) 105*
Total
coliforms 0 0 0 0 0
Fecal
coliforms 0 0 0 0 0
Staphy
lococcus (1.57+0.1)
Aureus 10° 0 0 0 0
Salmonella 0 0 0 0 0

*:CFU /g ; * *: CFU/ml ; MAG: mesophilic aerobic germs, Means
with different letters in the same line are significantly different (P
<0.05).

Table 2: Microbial load on the hands of producers, utensils and the
diving area of YOP1.

Parameters Hand of the | Ustensils Dive Zone
cookers

MAG (CFU/cm?) 0 0 (9.1+0.8)10°
Total coliforms (CFU/cm?) 0 0 0
Fecal coliforms (CFU/cm?) 0 0 0

Staphylococcus 0 0 0

aureus (CFU/cm?)
Salmonella (CFU/cm?) Absence Absence Absence

MAG: mesophilic aerobic germs  , Means with different letters
in the same line are significantly different (P < 0.05).

Microbial Load of Menus, Producers' Hands, Utensils
and YOP2 Dive Zone

The raw vegetables (starter dish), the rice dish and the
hands of the food service staff were free of microorganisms.
The special sauce (intended for the company's staff), the
ordinary sauce, the ready-to-eat potatoes, the kitchen
utensils and the dishwashing area were contaminated with
Mesophilic Aerobic Germs (MAG) with respective loads of
(2+0.3)106 CFU/ml; (1.5+0.1)106 CFU/ml; (1.5%0.2)105
CFU/g; (5%0.6)107 CFU/cm2 and (2.6+0.3)109 CFU/cm2
respectively. All samples are free of Salmonella (Tables 3 &
4).

Microbial Load of Menus, Producers' Hands, Utensils
and Chu Dive Zone

All samples tested were coliform-free except for attiéké.
In addition, the samples of attiéké were contaminated with

Table 3: Microbial loads in YOP2 menus.

raw Special Ordinary
Parameters | vegetables sauce Sauce Rice Potatoes
(2£0.3) (1.5+0.3)
MAG 0 106%*a 106%*a 0 (1.5£0.2)105*
Total coliforms 0 0 0 0 0
Fecal Coliforms 0 0 0 0 0
Staphylococcus
aureus 0 0 0 0 0
Salmonella Absence Absence Absence Absence Absence

*:CFU /g ; * *: CFU/ml ; MAG: mesophilic aerobic germs, Means
with different letters in the same line are significantly different (P
<0.05).

Table 4: Microbial load on the hands of producers, utensils and the
diving area of YOP2.

Parameters Hand of the | Ustensils Dive Zone
cookers
MAG (CFU/cm?) 0 (5+0.6)107 (2.6+0.3)10%"
Total coliforms (CFU/cm?) 0 0 0
Fecal Coliforms (CFU/cm?) 0 0 0
Staphylococcus 0 0 0
aureus CFU/cm?)
Salmonella (CFU/cm?) Absence Absence Absence

MAG: mesophilic aerobic germs, Means with different letters in
the same line are significantly different (P < 0.05).

all the germs tested with a predominance of Mesophilic
Aerobic Germs which had a load of (2+1.2)104 CFU/g.
Staphylococcus aureus predominated in fried fish with a
load of (2+0.1)104 CFU/g while Mesophilic Aerobic Germs
predominated in peanut sauce with a load of (2.5+0.9)105
CFU/ml. All samples were free of Salmonella (Tables 5 & 6).

Table 5 : Microbial loads in CHU menus.

Peanut
Parameters | Fish Fry Sauce Fish soup Rice Attieke
(3.5+2.1) | (2.54#0.9) | (3.5%1.3) | (4+0.2)
GAM 10%4*a 105 * *b 10% **a 10%*a (211.2) 10%*a
Total
coliforms 0 0 0 0 (5+2.4) 10%*
Fecal
coliforms 0 0 0 0 (1+0.5) 10%*
Staphy
lococcus (2£0.1) (5+2.7) | (2£1.4)10'| (3%1.2)
aureus 10%*a 103 **b wke 103* (6+1.1) 10%*
Salmonella Absence Absence Absence Absence Absence

*: CFU /g ; **: CFU/ml ; MAG: mesophilic aerobic germs, Means
with different letters in the same line are significantly different (P
<0.05).
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Table 6: Microbial load on the hands of producers, utensils and the
diving area of CHU.

Hand of the
cookers
(2.2+1.1) 10+

Parameters Utensils Dive zone

MAG (CFU/cm?) (9£3.5)10%® | (5.4%3.1)10%

Total coliforms (CFU/ 0 0 0
cm?)
Fecal coliforms (CFU/ 0 0 0
cm?)
Staphylococcus (2+0.9)10% (2+0.3)103 (8.4£0.6)10%
aureus (CFU/cm?)

Salmonella (CFU/cm?) Absence Absence Absence

MAG: mesophilic aerobic germs, Means with different letters in
the same line are significantly different (P < 0.05).

Discussion

Collective restaurants in companies and for hospital
patients are becoming more and more indispensable
nowadays. This allows the company to keep these employees
on site and to control their food in order to avoid possible
food poisoning problems. As for the hospitals, it allows them
to follow and control the diet of their patients. However,
poor hygiene management in these restaurants will be a
source of problems for these companies and hospitals. The
objective of this study was to assess the effectiveness of
hygiene measures implemented in collective restaurants in
the industrial zone of Yopougon and a University Hospital
Center (CHU) in Abidjan in order to ensure the food safety
of the guests.

The meals served as well as the hands of the providers
and the diving areas of the restaurants YOP 1 and YOP 2
and CHU were of unsatisfactory microbiological quality
according to the EC standard n° 2073/2005 except for the
fish soup served at the CHU restaurant. Similar results were
found in Senegal by Tayou [10] in a study of the hygiene
of modern collective restaurants in Dakar. The menus
served by the restaurants in this study were colonized by
microorganisms with loads exceeding the standard. The
presence of these microorganisms reflects an exposure
of the dishes to a soiled environment (air, spoon pot,
plates etc.). Their presence also provides information on
the state of property of food handlers, the conditions of
conservation, the efficiency of the processes of treatment of
products. It remains the best indicator of the application of
good hygiene practices. Staphylococci are of human origin
(skin, hair, nostrils, mouth) and indicate a lack of hygiene
their presence in the dishes of these restaurants meant a
lack of personal hygiene of food handlers. In addition, the
microbiological quality of the meals served to consumers
depends on the initial contamination of raw materials,

the possibility of additional contamination at each stage
of the production process, the possibility of residual
contamination when a sanitizing treatment is applied, and
the potential for multiplication of microorganisms present
in the food [11]. A poorly adapted hygiene policy will
result in an increase in biological contamination with the
possibility of development of pathogenic microorganisms
(Salmonella, coliforms, Staphylococci) with a risk of food
poisoning [3]. The poor quality of the food produced by
these companies could impact on the health of workers and
consequently increase the rate of absenteeism and affect
the performance of the companies.

7. Conclusion

In our country, collective restaurants are growing every
day, particularly in companies. When the hygienic conditions
of this catering are not respected, the result is that the
meals present a considerable risk due to the possible
presence of pathogenic microorganisms for the consumer.
The distribution of meals to communities therefore requires
special control in order to protect the health of the guests.
The aim of this study was to assess the effectiveness of
hygiene measures implemented in collective restaurants in
the industrial zone of Yopougon and a University Hospital
Center (CHU) in Abidjan to ensure the food safety of
the guests. It was found that the dishes as well as the
dishwashing areas and the hands of food handlers contained
germs such as Staphylococcus and Mesophilic Aerobic
Germs. The loads of these germs in most cases exceeded
the EC standard No. 2073/2005. The dishes were therefore
of unsatisfactory microbiological quality. The poor quality
of the food from these companies could impact on the
health of the workers and consequently increase the rate of
absenteeism and affect the performance of the companies.
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