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Abstract

Meat is an important source of macronutrients and micronutrients essential for maintaining a healthy body.
However, meat processing can sometimes lead to contamination due to poor hygiene. This study aimed to
assess the impact of domestic drying on the microbiological quality of dried meats sold in N'Djamena.
Microbiological analyses were carried out using standard analytical methods. Data were processed in Excel
2016 and compared using SPSS 17.0 software. A total of 30 samples were collected from April to June 2022 at
5 sites in N'Djamena. Total aerobic mesophilic flora ranged from 5.27x105 to 5.18x107 CFU/g, while
thermotolerant coliforms varied from 2.15x103 to 3.75x105 CFU/g. S. aureus was present in all samples, with
loads ranging from 1.82x104 to 6.09x104 CFU/g. Yeasts and molds ranged from 1.15x103 to 5.91x104 CFU/g,
and E. coli from 2.91x102 to 6x103 CFU/g. The microbiological quality of the samples analyzed showed high
levels of unsatisfactory results: 53.30% for total aerobic mesophilic flora, 70% for total coliforms, 26% for
thermotolerant coliforms and 60% for Staphylococcus aureus. The microbiological results show that artisanal

drying methods hurt the quality of dried meat sold in N'Djamena.
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Introduction

Meat is one of the most widely consumed foods in the
world and in Sahelian countries. It contains
macronutrients (proteins, lipids) and micronutrients
that are very important for human nutrition, such as
iron, B vitamins: B1, B2, B3, B5, PP, B8, B12, zinc,
selenium and phosphorus (Talib et al., 2014; Tom,
2015; Toldra, 2017). Like other animal protein
sources, its amino acid composition is very
satisfactory, as it contains all the essential amino
acids (Loudovic, 2008; Chougui, 2015). Considered a
staple food worldwide, global meat consumption
reached 323 million tons in the year 2017,
consumption per individual was 42.9 Kg worldwide

and 32.8 Kg in developing countries (FAO, 2014).

Tchad is one of the Sahelian countries rich in
livestock, with an estimated 94 million head of cattle
of all (MEPA, 2016). The
demographic growth in Tchad and, above all, the flow

breeds galloping
of refugees from Sudan, the Central African Republic
and Nigeria has led to a significant increase in meat
consumption, contributing to the creation of
numerous jobs and, at the same time, to poverty

reduction (Yagdbare, 2014; Deni, 2019).

Numerous meat-drying methods for preserving meat
for welding periods have been available worldwide for
many years (Apata et al., 2013; Boudechicha, 2014).
In Tchad and western Sudan in particular, boneless
meat and crushed, fermented bones are dried directly
in the sun, producing products that are highly
appreciated by consumers. Dried meats are directly
consumed or used in cooking, while fermented and
dried bones are crushed and used in certain meals in
combination with leaves and apricots by vulnerable

families (Brigitte et al., 2005; Chougui, 2015).

Meat is an ideal food for the proliferation of germs, as
it contains a lot of water and nutrients (El-Hassan et
al., 2018; Bersisa et al., 2019). Furthermore, failure to
apply good hygiene practices during processing is a
factor in contamination by pathogenic germs,
responsible for sometimes fatal food poisoning such

as typhoid fever and cholera (Tidjani et al., 2014).
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Published global estimates of foodborne illness
have shown that every year, 1 in 10 people fall ill
from eating contaminated food and 420,000 die,
including 125,000 children under the age of five
(OMS, 2015). In Africa, more than 91 million
people fall ill with toxic infections every year, 70%
of them from diarrheal diseases, and 137,000 die
from them, representing 1/3 of global mortality
from foodborne diseases (OMS, 2015). Studies
carried out in Tchad on food poisoning have shown
that a significant number of people have been
consumed by contaminated food. In 2014, out of
2,735 patients consulted in five major hospitals in
the capital, 84 toxic infections were confirmed,
following ingestion of contaminated food (Tidjani
et al., 2014). These figures show the scale of toxic
infections in Tchad. However, very little data on
the impact of artisanal drying techniques on
contamination levels of dried meat in Tchad, as
well as the implications for consumer health, have
been published. The aim of this study was therefore
to assess the microbiological quality of home-cured
meat sold in N'Djamena. This study will help to
risk of consumer

prevent and reduce the

contamination.

Materials and methods

Sample collection and preparation

The biological material consisted of artisanal dried
meats collected from five markets in N'Djamena.
Samples were collected at random from the
marketing sites, coded and transported to the
laboratory for microbiological analysis. The surface
and deep parts of the dried meats were aseptically
collected under a laminar flow hood, using sterile
forceps close to the Bunsen burner flame, and packed
in clean coolers. A total of 30 samples of 200g dried

meats were taken and analyzed.

Microbiological analysis methods

Stock solutions and dilutions were prepared by the
international standard ISO 6887-2 (ISO 6887-2, 2017).
Total aerobic mesophilic flora (FAMT) was
enumerated on Liofilchem Diagnostic-ITALY PCA
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agar according to international standard ISO 4833-1

(ISO 4833-1, 2013).

Total coliforms were enumerated according to the
international standard ISO 4832 (ISO 4832, 2006) on
Levine agar Liofilchem srl Zona Ind.le-Roseto
d.Abruzzi (TE)-ITALY Methylene Blue Eosin (EMB).

Thermo-tolerant coliforms and Escherichia Coli
colonies were counted according to French standard
NF Vo08-60 (NF V08-60, 2009) on Levine agar
Liofilchem srl Zona Ind.le-Roseto d.Abruzzi (TE)-
ITALY Methylene Blue Eosin agar (EMB).

Staphylococci (S. aureus) were enumerated by the
international standard ISO 6888-1 (ISO 6888-1,

2021).

Yeasts and molds were counted on Sabouraud
Chloramphenicol agar Liofilchem srl Zona Ind.le-
Roseto d.Abruzzi (TE)-ITALY by the international
standard ISO 21527-2 (ISO 21527-2, 2008).

Determination of the number of CFU per gram of
product
The number (N) of germs per gram of product was

calculated according to the international standard

Table 1. Criteria for interpreting enumeration results
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ISO 7218 (ISO 7218, 2007) as a weighted average,
using the following equation:

N = LC
" V.d(nl1+0,1n2)

¥C: Sum of colonies on all plates of the two successive
dilutions

V: inoculum volume

n1 and n2: Number of plates for the 1st and 2nd
dilutions respectively

d: Dilution rate of the first box to produce colonies

(low dilution)

Interpretation of microbiological results

Microbiological results were interpreted by the
European regulation 2073/2005/EC on meat
products and their derivatives (CE 2073/2005/CE,
2005). Enumeration results were interpreted
according to a 3-class plan, the limits of which are

given in Table 1.

Statistical processing
Data were entered into Excel 2007 and analyzed with

SPSS

microbiological means between the different markets

17.0 software to compare the different

in N'Djamena. The difference between means is

significant if p < 0.05.

Appreciations Criteria TAMF TC FC S. aureus Y&M
Satisfactory m < 3x10° <103 <103 < 5x102 <102
Acceptable 3m < 9x10° < 3x103 < 3x103 < 15%102 < 3x102
Unsatisfactory M > 3x107 > 104 > 104 > 5x103 > 103

(FAO/OMS, 2014; CE 2073/2005/CE, 2005)

Results

Enumeration of microbiological germs in dried
meats

For samples from the Central Market, total flora
ranged from 1.55x105 to 5x10® CFU/g, with an
average of 1.91x10% CFU/g, total coliforms ranged
from 6.82x103 to 5x104 CFU/g, with an average of
4.05x104 CFU/g, while thermotolerant coliforms
ranged from 102 to 9.09x103 CFU/g, with an
average of 3.56x103 CFU/g. Staphylococci ranged
from 1.23x103 to 3.41x104 CFU/g, with an average

of 1.76x104 CFU/g, while yeasts and molds ranged
from 1.15x103 to 5.91x104 CFU/g, with an average
of 1.56x104 CFU/g (Table 2).

In the Diguel market samples, total flora ranged from
1.18x105 to 5.45x10° CFU/g, with an average of
1.58x10° CFU/g, total coliforms from 0.13x102 to
1.82x104 CFU/g, with an average of 6.88x103 CFU/g,
and thermotolerant coliforms from 102 to 4.55x103
CFU/g, CFU/g.
Staphylococci loads ranged from 102 to 6.09x104

with an average of 1.67x103
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CFU/g, with an average of 3.22x104 CFU/g, while
yeasts and molds ranged from 1.31x103 to 5.91x104
CFU/g, with an average of 2.2x104 CFU/g (Table 2).

In the millet market samples, total flora ranged from
7.59x105 to 9.09x10° CFU/g, with an average of
4.4x10° CFU/g, total coliforms from 1.04x103 to
3.05x104 CFU/g, with an average of 1.48x104 CFU/g,
and thermotolerant coliforms from 2.91x102 to
6.00x103 CFU/g, with an average of 3.33x103 CFU/g.
Staphylococcus loads ranged from 1.14x103 to
8.64x104 CFU/g, with an average of 3.49x104 CFU/g,

while yeasts and molds ranged from 1.21x102 to

2025

1.13x104 CFU/g, with an average of 2.57x103 CFU/g
(Table 2).

In samples from the AL-Afia market, total flora
ranged from 4.50x105 to 5.09x107 CFU/g, with an
average of 1.2x107 CFU/g, total coliforms from
2.15x103 to 3.75x105 CFU/g, with an average of
6.78.103 CFU/g, and thermotolerant coliforms from
102 to 2.09x103 CFU/g, with an average of 1.41x103
CFU/g. Staphylococcus loads ranged from 102 to
1.50x104 CFU/g, with an average of 5.66x103 CFU/g,
while yeasts and molds ranged from 3.81x102 to 5x104

CFU/g, with an average of 1.74x104 CFU/g (Table 2).

Table 2. Microorganisms counted in dried meat from different markets

Market Sample TAMF TC FC Staph Y&M
Central market C1 4.55X105 4.55X104 9.09x103 3.41x104 1.36x103
C2 1.64Xx10° 4.55X104 5.45X103 2.00X104 5.91X104
C3 3.55X10° 6.82x103 1.00X102 1.23X103 5.91X103
C4 5.00X10° 5.45X104 4.00X103 1.73x104 1.36x104
Cs 6.45x105 5.00X104 1.36X103 1.41X103 1.26X104
Co6 1.55X105 4.09x104 1.36X103 3.18x104 1.15X103
Mean 1.91x10° 4.05X104 3.56x103 1.76x104 1.56X104
Diguel market D1 2.50X105 4.55X103 1.00X102 1.82x104 1.40X103
D2 3.64x105 9.90x103 1.00x102 6.00x104 1.37x103
D3 1.18x105 4.55X103 4.55X103 3.05X104 1.28x104
D4 3.09x10° 0.13x102 1.00X102 1.00X102 5.31x103
D5 2.09X105 1.82x104 4.55X103 5.77X104 5.20X104
D6 5.45X10° 4.09x103 6.36x102 2.50X104 5.91X104
Mean 1.58x106 6.88x103 1.67x103 3.22X104 2.2X104
Millet market M1 2.05x10° 1.73x104 0.09x102 8.64x104 1.73X103
M2 2.41x10° 1.77x104 6.00x103 4.23x104 1.13x104
M3 9.09x10° 3.05X104 4.86x103 2.73X104 1.21X102
My 1.09x10° 1.00X104 3.68x103 5.09X104 2.00X102
Ms 7.59X105 1.04X103 2.91x102 1.14x103 1.01x103
M6 7.68x10° 1.16x104 4.23X103 1.55X103 1.08x103
Mean 4.4X10° 1.48x104 3.33x103 3.49X104 2.57X103
AL-Afia market A1 5.09x10°0 3.37x104 2.09x103 1.50X104 0.91x104
A2 5.09Xx10°0 2.15X103 1.00X102 1.14x104 5.00x104
A3 5.09X107 3.73X105 2.009x103 1.36X103 5.32x102
Ag 5.09X10° 3.14X105 2.009x103 5.91X103 4.16x104
As 5.09Xx10°0 3.75X105 2.00X103 1.82x102 3.81x102
A6 4.50X105 3.73x103 1.00x102 1.00x102 2.68x103
Mean 1.2X107 6.78x103 1.41X103 5.66x103 1.74X104
Farcha market F1 4.09x10° 4.09x104 0.01x102 1.45X103 1.00X103
F2 1.55X10° 0.04x102 1.00X102 4.55X103 1.25%x103
F3 5.18x107 0.06x102 1.00x102 1.50X104 1.18x104
F4 5.27X105 0.1x103 1.00X102 2.10X102 1.00X103
F5 5.45X105 0.09Xx102 1.00x102 1.36X104 1.15X103
F6 1.05X10° 0.10X103 1.00x102 1.00x102 0.58x102
Mean 9.93x10° 6.85x103 0.84x102 5.82x103 2.71X103
p-value - 0.406 0.406 0.406 0.406 0.406

TAMEF: Total Aerobic Mesophilic Flora; TC: Total Coliforms; FC: Fecal Coliforms; Staph: Staphylococci; Y&M:

Yeasts and Molds; C1, D1, ... : Samples
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In the Farcha market samples, total flora ranged from
5.27x105 to 5.18x107 CFU/g, with an average of
9.93x10° CFU/g, total coliforms from 0.04x102 to
4.09x104 CFU/g, with an average of 6.85x103 CFU/g,
and thermotolerant coliforms from 0.01x102 to 102
CFU/g, with an average of 0.84x102 CFU/g. As for
staphylococci, loads ranged from 102 to 1.50x104
CFU/g with an average of 5.82x103 CFU/g, while
yeasts and molds were between 0.58x102 and 1.18x104
CFU/g with an average of 2.71x103 CFU/g (Table 2).
Statistical analysis revealed no significant difference

between the averages obtained.

Microbiological quality assessment of dried meat

The results of the microbiological quality assessment
showed that 56.67% of samples were fully satisfactory
about total aerobic mesophilic flora, while 6.67% of
samples were unsatisfactory (Fig. 1). Regarding
staphylococci, the evaluation showed that only
16.67% of samples were fully satisfactory, while 60%
of samples were unsatisfactory, with loads above the
acceptable limit. The results also showed that 43.33%
of samples were unsatisfactory about coliforms.
However, no sample had a load above the acceptable
limit for thermotolerant coliforms. As for yeasts and
molds, the results showed that the majority of
samples were above the acceptable limit, with 76.67%

of samples unsatisfactory and only 3.33% satisfactory.

70
60
50
40
3
20
10

0

FC

Staphyloc

Rates (%)

TAMF TC Y&M
occi
m Satisfactory 56.67 16.67 30 50 333
m Acceptable 36.67 23.33 26.67 50 20
m Unsatisfactory 6.67 60 43.33 0 76.67

Fig. 1. Microbiological quality by hygiene indicator
germs

TAMF: Total Aerobic Mesophilic Flora; TC: Total
Coliforms; FC: Fecal Coliforms; Y&M: Yeasts and Molds

Discussion
The total aerobic mesophilic flora values obtained

in the present study showed an overall low rate of
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contamination of the sampled carcasses by
pathogenic microbes even though the total aerobic
mesophilic flora was abundant. The total aerobic
mesophilic flora obtained in this study were close
to those reported by Denis et al. (2019) with loads
that varied from 3.84x10° to 4.10x10° CFU/g as
well as those of Ali (2019) with average loads that
were 7.38x105 CFU/g in Tchad (Denis, 2011; Ali,
2019). However, the overall values obtained were
lower than those reported by Sa'adatu et al. (2019)
on meat samples from Rabat abattoirs with an
average load of 8x109 CFU/g (Sa’adatu et al.,
2019). The total aerobic mesophilic flora is an
indicator of the microbiological quality of the food,
as it reflects the exposure of the sample to any
contamination and in general the existence of
favorable conditions for the growth of
microorganisms (Briki and Mekhermeche, 2017;
Temamri and Zadek, 2023). This flora is useful for
indicating whether cleaning and disinfection
during preparation have been sufficiently carried
out. The total aerobic mesophilic flora obtained in
the present study is a control indicating poor
application of hygiene measures in artisanal meat

drying.

Concerning total coliform loads, the averages
obtained in this study were higher than those
obtained by Tidjani et al. (2014) and Deni et al.
(2019) in Kilishi with loads of 1.98x105 CFU/g and
4.18x10° CFU/g respectively showing thus a
negative impact of artisanal drying (Tidjani et al.,
2014; Denis, 2011). As for thermotolerant
coliforms, the loads obtained in this study were
lower than those reported by Ali (2019) with loads
ranging from 102 CFU/g to 5.32x105 CFU/g (Alj,
2019). The presence of thermotolerant coliforms in
the proportions obtained in the present study could
be explained by the unsanitary conditions in which
meat is obtained in abattoirs and butcheries, poor
slaughtering conditions and poor post-slaughter
handling, as well as a lack of hygiene during
artisanal drying and packaging (Goueu, 2006).
These germs are indicators of fecal contamination

of foodstuffs (Khelaifia, 2021; Rayene et al., 2022).
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The presence of Staphylococcus aureus in all dried
meat samples could therefore also reflect post-
drying insalubrity, particularly during packaging,
distribution, transport and sale (Abdoullahi, 2014;
Atchibri et al., 2016; Alba et al, 2023).
Slaughtering operations tend to increase by 0.66
germs/g, transport by 5 germs/g and butchering by
5.66 germs/g (Agossa, 2010). Microbiological
quality assessment has shown that S. aureus
contamination levels are quite high and require
particular attention, as their presence in food could
be a source of nausea, vomiting, diarrhea and even
more serious consequences in young children and

vulnerable people (Tabet and Tesbia, 2017).

About yeasts and molds, the results showed high
loads. These yeast and mold loads were, therefore,
higher than the results reported by Abdoullahi et
al. (2019) with an average load of 9.76x104 CFU/g
(Abdoullahi, 2019). The overall microbiological
quality assessment also showed a high level of
contamination, which could be explained by
prolonged exposure to dust and wind. This
presence also poses significant risks, as these
germs can sometimes lead to food poisoning for
consumers (Kouame-Sina, 2013; Koua et al.,

2022).

Conclusion

The enumeration results showed presence of total
aerobic mesophilic flora, but these were mostly
within acceptable limits. Coliform loads were also
high. Staphylococci, yeasts and molds also showed
high loads. Taken together, the results showed that
artisanal drying has a highly negative impact on
the microbiological quality of dried meat sold at
N'Djamena markets. Awareness-raising measures
on good hygiene practices are therefore necessary
and meat

to control hazards for butchers

processors in Tchad.

Acknowledgments
The authors want to thank all the participants who

contributed to this study.

2025

References
Abdoullahi H.

hygiénique et nutritionnelle des poissons séchés vendus

2014. Evaluation de la qualité

sur les marchés de N'Djamena (Tchad) et de
Ouagadougou (Burkina Faso). Master Thesis, Université

N’Djamena, 87p.

Abdoullahi HO. 2019.

microbiologiques et procédés de transformation du

Caractéristiques

poisson fumé et du poisson séché du Tchad: cas des
especes Clarias spp (Silure) et Oreochromis niloticus
(Tilapia). PhD Thesis, Université Joseph KI-ZERBO,
234p.

Agossa R. 2010. Evaluation de la qualité hygiénique de
viandes fraiches de bovins abattus aux abattoirs de
Cotonou-Porto-Novo. Master Thesis, EPAC/UAC, 61p.

Alba ML, Celia AF, Elena GF. 2023. Microbiological
quality and safety of fresh quail meat at the retail level.

Microorganisms 11, 1-15.

Ali HH. 2019. Pratique d’hygiéne et caractérisation
technologique, microbiologique et physico-chimique de
viandes séchée charmout produite dans six localités du
Tchad (Linia, Dourbali, Massaguet, Massakori, Karmé et
Moulkou). Master Thesis, Université Joseph Ki-Zerbo.

Aouissi R, Bouledroua D, Hamaidia MS, Khallef
A. 2022. Evaluation de la qualité bactériologique des
aliments préts a consommer : cas des produits d’origine
animale. http://dspace.univ-

guelma.dz/jspui/handle/123456789/13529

Apata E, Osidibo O, Apata O, Okubanjo A. 2013.
Effects of different solar drying methods on quality
attributes of dried meat product (Kilishi). Journal of
Food Research 2, 80—86.

Atchibri AL, Yapi PDYA, Monnet YT. 2016.

Evaluation microbiologique et origines de Ila
contamination des produits de 4éme gamme vendus sur
les marchés d’Abidjan, Cote d'Ivoire. European Scientific

Journal 36, 273—285.

144 | Abdoullahi et al.



Bersisa A, Tulu D, Negera C. 2019. Investigation
of bacteriological quality of meat from abattoir and
butcher shops in Bishoftu, Central Ethiopia.
International Journal of Microbiology.

https://doi.org/10.1155/2019/6416803

Boudechicha HR. 2014. Khliaa Ewir, un produit

carné traditionnel algérien: préparation,
caractérisation microbiologique phyco-chimique et
sensorielle. Master Thesis, Université de Constantine,

52p.

Brigitte MB, Brigiet VB, Carole H. 2005. La
conservation du poisson et de la viande (Mardja de

Goffau—Markusse), 47p.

Briki M, Mekhermeche A. 2017. Etude de la
qualité bactériologique du lait pasteurisé mis sur le
marché de la ville de Ouargla. PhD Thesis, Université
Kasdi Merbah Ouargla.

CE 2073/2005/CE. 2005. Réglement (CE) n°
2073/2005 de la Commission Européenne du 15
criteres

novembre 2005 concernant  les

microbiologiques applicables aux denrées
alimentaires. Journal Officiel de 'Union Européenne

L338, 24.

Chougui N. 2015. Technologie et qualité des
viandes. Thesis, Département Sciences Alimentaire,

Université Aberrahmane Maria, 63p.

Deni E. 2019. Qualité microbiologique et profil
d’antibiorésistance des souches de Salmonella et
Escherichia coli isolées des viandes grillées dans la
ville de N’'Djamena. Master Thesis, Département de
biochimie et microbiologie immunologie Appliquées,

Université Joseph KI-ZERBO, 54p.

Denis A. 2011. Les biscuits et gateaux: toute une
diversité. Cahiers de Nutrition et de Diététique 46,

86—94. https://doi.org/10.1016/j.cnd.2010.11.002

2025

El-Hassan FI, Umar FS, Yahaya A, Ali M. 2018.
Microbial quality assessment of processed meat product
(tsire) sold within Wudil town, Wudil Local Government
Area, Kano State, Nigeria. Modern Applications in

Pharmacy and Pharmacology 2, 1—7.

FAO. 2014. Pesk meat production. Stans Land and
Water, 81-84.

FAQO/OMS. 2014. Programme mixte FAO/OMS sur les
normes alimentaires comité FAO/OMS de coordination

pour 'Afrique, 1-10.

Goueu B. 2006. Contribution a I'étude de I'évolution de
la qualité microbiologique du poisson fumé en Cote
d’Ivoire et destiné a 'exportation. PhD Thesis, Université

Alassane Ouattara, 137p.

ISO 21527-2. 2008. Microbiologie des aliments —
Méthode horizontale pour le dénombrement des levures
et moisissures. Partie 2: Technique par comptage des
colonies dans les produits a activité d'eau inférieure ou

égale a 0,95.

ISO 4832. 2006. Microbiologie des aliments. Méthode
horizontale pour le dénombrement des coliformes par

comptage des colonies, 1-6.

ISO 4833-1. 2013. Microbiologie de la chaine
Méthode

dénombrement des

alimentaire- horizontale  pour le

micro-organismes. Partie 2:
Comptage des colonies a 30°C par la technique

d’ensemencement en profondeur.

ISO 6887-2. 2017. Microbiologie de la chaine
alimentaire — Préparation des échantillons, de la
suspension mere et des dilutions décimales en vue de
I'examen microbiologique. Partie 2: Regles spécifiques

pour la préparation des viandes et produits carnés.

ISO 6888-1. 2021. Microbiologie des aliments —
Méthode horizontale pour le dénombrement des
staphylocoques a coagulase positive (Staphylococcus
aureus et autres espéces). Partie 1: Technique utilisant le

milieu gélosé de Baird-Parker.

145 | Abdoullahi et al.



ISO 7218. 2007. Microbiologie des aliments-

Exigences générales et recommandations, 1—79.

Khelaifia Djihane MN.

pathogene du lait cru de vache et dangers sanitaires.

2021. Microflore

Koua A, Kouamé ND, Benié CDK. 2022. Qualité

microbiologique des poissons fumés
traditionnellement et vendus sur des marchés a

Abidjan, Cote d’Ivoire.

Kouame-Sina SM. 2013. Contribution a la gestion
des risques de contamination microbienne et diversité
génotypique des espéces du genre Bifidobacterium
isolées de la chaine de production du lait local a
Abidjan. PhD Thesis, Université Nangui-Abrogoua.

Loudovic C. 2008. Acquisition de qualité
organoleptique de la viande bovine : adaptation a la
demande du consommateur. Doctorat Thesis, Ecole

de médecine vétérinaire de Toulouse, 96p.

MEPA. 2016. Plan National de Développement de
I’Elevage (PNDE 2009—2016), document de synthése,
Plan d’Actions, Tchad, 84.

NF Vo08-60. 2009. Microbiologie des aliments-
Dénombrement des coliformes thermotolérants par

comptage des colonies obtenues a 44 °C.

OMS. 2015. Les maladies d’origine alimentaire dans
la région d’Afrique de 'OMS. Journal de communiqué

de presse a Genéve, 1—2.

Sa’adatu AJ, Salisu N, Ali M. 2019. Assessment of
mycological quality of smoked African catfish (Clarias
gariepinus) sold at Sabon-Gari Market, Kano Nigeria.
Annals of Microbiology and Infectious Diseases 2,

13-18.

2025

Tabet N, Tesbia K. 2017. Evaluation des risques de
toxi-infection alimentaire collective et de Uleffet
antibactérien de quelques extraits végétaux. PhD

Thesis, Université Mouloud Mammeri.

Talib M, Mohamed, Bouba A, Ngarguededjim
K. 2014. Microbiological properties of low meat
dehydrated using solar-drying and oven drying.
Novus Journal of Medical and Biological Sciences 3,

1-4.

Temamri R, Zadek N. 2023. Etude de Peffet des
extraits de feuilles de laurier (Laurus nobilis) sur la

qualité microbiologique de viande hachée. Master
Thesis.

Tidjani A, Bechir M, Moussa, Djeonadjim,
Mbairi DG. 2014. Les aliments vendus sur la voie
publique: expérience du projet recherche et
d’accompagnement pour la salubrité des aliments de
la rue (PRASAR) au Tchad. Revue Scientifique sur la

Nutrition et ’Alimentation, 75—86.

Toldra F. 2017. Lawrie's Meat Science. Food

Science, Technology and Nutrition 8, 635-659.

Tom A. 2015. Contribution au séchage solaire des
produits carnés: modélisation et réalisation d’un
séchoir adapté aux pays tropicaux. PhD Thesis, Ecole

Nationale Supérieure d’Arts et Métiers, 231p.

Yagdbare B. 2014. Appréciation des risques de
contamination microbienne de la viande de petit
ruminant dans les abattoirs et dibatéries de Dakar.
Master Thesis, Ecole Inter-Etat des Sciences et de

Médecine Vétérinaire de Dakar, 44p.

146 | Abdoullahi et al.



