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The present study was undertaken to investigate the microbiological quality of milk and artisanal dairy 
products sold in Ouagadougou markets. Forty-five (45) samples of milk and dairy products including 
raw milk, sour milk and yoghurt were collected and analyzed for aerobic mesophilic bacteria (AMB), 
total coliforms (TC), thermotolerant coliforms (TTC), Staphylococcus aureus (S. aureus), lactic acid 
bacteria (LAB) and yeasts and moulds (YM). The coliforms bacteria were then purified and identified by 
using API 20E system. The mean values of TC, TTC, S. aureus LAB and YM in the raw milk were 8.95, 
6.43, 6.21, 4.83, 8.01 and 4.78 log cfu mL

-1
 respectively, In sour milk they were 10.44, 5.62, 4.12, 6.98, 

7.38 and 3.75 log cfu mL
-1

 respectively, while in yoghurt samples the mean values of TC, TTC, S. aureus 
LAB and YM were 9.98, 5.77, 5.50, 6.12, 9.78 and 4.86 log cfu mL

-1
 respectively. The dominant coliforms 

isolated from raw milk, sour milk and yoghurt samples were found to be Escherichia coli, Klebsiella 
pneumonia and Enterobacter cloacae. Citrobacter spp was not found in any of the analyzed samples. 
The wide range of the samples analyzed did not comply with the standards quality. Thus it is necessary 
to set up an awareness program including capacity building of all the actors working in the sector of 
milk and dairy products. 
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INTRODUCTION 
 
Milk and dairy products are important components of a 
healthy diet. However, they can present a health hazard 
due to the possible contamination with pathogenic 
bacteria when there are consumed unpasteurized or 

expose to environment, (Angulo et al., 2009). More than 
200 known diseases are transmitted through food 
contaminated by pathogenic bacteria, fungi, viruses, and 
parasites (Oliver et  al.,  2005).  The  prevalence  of  food 
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borne pathogens in milk is influenced by numerous 
factors such as farm size, number of animals on the farm, 
hygiene, farm management practices, variation in 
sampling and types of samples evaluated, differences in 
detection methodologies used, geographical location, and 
season (Oliver et al., 2005). In Burkina Faso, livestock 
production increase results in the diversification of supply 
especially in the dairy sector (Hamadou et al., 2004). 
There is an important demand of milk and dairy products 
although the dairy potential is particularly important with 
250 million liters of milk per year of bovine origin mainly 
(Hamadou and Sanon, 2005; Corniaux, 2013). A 
significant part of production sold to people is found in the 
informal sector without any control. Milk and its 
derivatives are sold in dubious circumstances in the local 
markets. The actors of this form of marketing of the 
products are often both producers and sellers and the 
sale of milk is a cultural activity. It is practiced generally 
by the Fulani ethnic group whose main activity is farming. 
Raw milk is processed at home, and thereafter left for 
spontaneous fermentation or transported to the market in 
calabashes. Other dairy products such as dégué, 
yoghurt, gappal, tchobal are also sold (Hamadou and 
Sanon, 2005; Hama et al., 2009). Sour milk is mostly 
packaged in recycled bottles and sold by street food 
vendors resulting from the fermentation of unpasteurized 
raw milk (Bagré et al., 2014). Several studies reported 
the presence of enterobacteria, Salmonella, yeast and 
Staphylococcus aureus in the raw milks and sour milk 
sold in Burkina Faso markets and their consumption can 
seriously affect the health of consumers (Barro et al., 
2002; Savadogo et al., 2004; Bagré et al., 2014; Sissao 
et al., 2015). These studies showed that Escherichia coli 
and Salmonella strains isolated from raw milk and sour 
milk consumed in Ouagadougou and Ziniaré were 
resistant to antibiotics. All of the isolates were resistant to 
amoxicillin-clavulanic acid, 90% of the isolates were 
resistant to erythromycin and 75 to 78.26% to amoxicillin 
(Bagré et al., 2014).  

The objective of this study is to assess the hygienic 
quality of commercially available dairy products in 
Ouagadougou markets and to identify the eventual 
coliforms and Staphylococcus found. 
 
 
MATERIALS AND METHODS 
 
Sampling  
 
The collection of the samples took place from October 2013 to May 
2014 at five markets in Ouagadougou, Burkina Faso. Raw milk, 
sour  milk  and  yoghourt  sold  in   five  markets   of   Ouagadougou  

 
 
 
 
(codified market A, market B, market C, market D and market E) 
were concerned by the sampling. Three (03) samples of each 
product were collected by market. A total of forty five samples were 
collected in sterile bottles and transported to the laboratory in cold 
chain under temperature 4°C and analyzed within 24 h of sampling. 
 
 

Physico-chemical analysis 
 

The physico-chemical analysis was measured according to 
standard methods. pH values of the samples were measured with 
an electronic pH meter by homogenizing 10 mL of product and 10 
mL of distilled water, (CONSORT P901, Belgium). Total titratable 
acidity (TA) was measured by titrating 10 mL of sample against N/9 
sodium hydroxide (NaOH) solution using phenolphthalein as 
indicator and dry matter (DM) content was measured using 
standard procedure (AOAC, 2005). 
 
 

Microbiological analysis 
 

For preparation of stock solutions, there were tenfold dilutions and 
inoculation on agar plates. For all the determinations, 10 g of the 
samples were homogenized in a stomacher with 90 mL of sterile 
peptoned buffered water. Tenfold serial dilution was prepared and 
spread-plated for microorganisms count. 1 mL of suitable diluted 
was used for spreading except S. aureus enumeration. Aerobic 
mesophilic bacteria (AMB) were enumerated on pour plates of Plate 
Count Agar (Liofilchem, Italy) incubated at 30°C for 72 h (ISO 4833, 
2003). 

Yeasts and moulds were counted by cultivation on Sabouraud-
Chloramphenicol Agar (Liofilchem, Italy) after incubation at 25°C for 
4 to 5 days according to ISO 7954 (1988) standard. Lactic acid 
bacteria (LAB) were counted by cultivation on De Man, Rogosa and 
Sharpe Agar (Merck, Germany) incubated anaerobically in an 
anaerobic jar at 37°C, for 3 days according to ISO 15214 (1998) 
standard. 

S. aureus counts were determined by spreading 0.1 mL of a 
suitable diluted sample onto the surface of Baird-Parker agar 
(Liofilchem, Italy) containing Egg Yolk Tellurite Emulsion. The 
inoculated plates were incubated at 37°C for 48 h. For confirmation, 
one vial of coagulase test (Liofilchem, Italy) was aseptically 
reconstituted with 4 mL of physiological solution. Presumed 
colonies were purified and transferred in tubes containing 5 mL of 
brain-heart infusion and incubated for 6 h at 37°C. 0.5 mL of culture 
broth were then mixed with 0.5 mL of coagulase test and incubated 
at 37°C for 6 h in order to observe coagulation (positive result). For 
negative result after 6 h, the tube was incubated overnight for a 
new observation (French Standard EN ISO 6888-2, 2003). 
Coliforms were enumerated on Violet Red Bile Agar (VRBA) 
(Liofichem, Italy), incubated at 37°C (TC) or 44°C (TTC) for 24 h 
according to International standard ISO 4832 (2006).. 
 
 

Identification of coliforms bacteria and determination of 
pathogenic germs prevalence 
 

For identification of coliforms, the colonies on VRBA were picked 
were obtained. A total of 181 coliforms bacteria were isolated. The 
isolates  were  first  characterized  based  on  colony  and  cell
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Table 1. Physico-chemical and microbiological (log cfu.mL-1 ± SE) characteristics of raw milk. 
  

Characteristics Standard values* 
Markets 

Mean 
A B C D E 

pH 6.6-6.8 6.34±0.09
a
 6.14±0.13

a
 6.31±0.04

a
 6.27±0.00

a
 6.39±0.27

a
 6.29±0.05 

TA (°D) 15-17 26.25±5.75
b
 69.50±13.00

a
 23.50±7.50

b
 30.25±0.00

b
 21.50±5.00

b
 33.84±5.86 

DM (%) 12.8 8.89±2.07
a
 8.16±4.01

a
 7.34±3.62

a
 5.54±0.00

a
 7.58±4.59

a
 7.32±1.07 

AMB  <5.48 8.20±0.92
b
 8.17±0.55

b
 9.57±0.01

a
 7.64±0.00

b
 5.83±0.69

b
 8.95±0.43 

TC  <3 6.08±1.57
b
 7.00±0.26

a
 5.57±0.12

b
 0.00±0.00

b
 4.46±0.58

b
 6.43±0.84 

TTC <2 5.93±1.62
ab

 6.80±0.41
a
 5.20±0.76

ab
 0.00±0.00

b
 4.41±1.57

ab
 6.20±0.82 

YM  <3.3 5.41±0.34
a
 4.48±0.81

ab
 2.74±0.03

b
 4.23±0.00

b
 3.87±2.09

b
 4.83±0.46 

LAB  nd 7.45±0.00
a
 7.64±0.66

a
 8.58±2.00

a
 7.43±0.00

a
 5.15±1.89

a
 8.00±0.60 

S. aureus  <2 4.17±0.70
bc

 3.28±0.61
c
 5.26±0.27

a
 5.15±0.00

ab
 3.43±1.04

c
 4.78±0.39 

 

AMB: aerobic mesophilic bacteria, TC:total coliforms, TTC : thermotolerant coliforms S. aureus: Staphylococcus aureus LAB : lactic acid 
bacteria YM: yeasts and moulds. The same letter (a, b, c) in the same column indicated no statistical difference (p≥0.05). Results are 
expressed as the mean of three independent determinations with the standard error (SE). cfu refers to Colony Forming Unit. *FAO (1978). 

 
 
 
morphology (Parkouda et al., 2010), Gram staining, catalase test, 
3-hydroxy-butanone production (VP test), acids mixt fermentation 
(RM test), oxidase test. Gram reaction was carried out by the KOH 
(3%) method (Gregersen, 1978), catalase was determined by 
adding to a colony on a glass slide a drop of H2O2 solution (30%). 
Oxidase reaction was carried out by using oxidase disc. VP 
reaction and RM reaction was carried out on the Clark and Lubs 
broth (Clark and Lubs, 1915; Sevastianos, 1977). The analytical 
profile index (API) tests kits were used for identification of presume 
coliforms (E. coli; Enterobacter spp, Citobacter spp and Klebsiella 
spp). The API test kits used were API 20 E Kit, which were 
prepared and performed according to the manufacture manual 
bioMerieux (system for the identification of Enterobacteriaceae). 
Apiweb STAND ALONEV.1.1.0 software (Biomérieux) was used for 
isolates identification. 
 
 

Statistical analysis 
 

Each sample was analyzed in triplicate. Microbial counts were 
converted to log cfu mL-1. All the results were subjected to Analysis 
of variance (ANOVA) using SPSS (version 20). Means, standard 
error of means and the least significant difference between the 
means were determined (p < 0.05). 
 
 

RESULTS AND DISCUSSION 
 

The present study investigated the microbiological and 
physico-chemical quality of artisanal milk products (raw 
milks, sour milks and yoghurts) sold in Ouagadougou. 
The results from the raw milks are presented in Table 1. 
The pH values of raw milk from the 5 markets varied from 
6.14 to 6.39. The mean value (6.29) is lower than FAO 
standard and the pH value (6.60) reported by Akabanda 
et al. (2010). This low pH prevents the growth of most 
spoilage and pathogenic organisms (Varga, 2007). The 
titratable acidity (TA) values ranged from 21.50°D to 
69.50°D corresponding to 33.84±5.86°D as mean value. 
This value is higher than FAO standard and those 
reported by Varga (2007) where the milk titratable  acidity 

varied from 18.1°D to 21.0°D. 
The dry matter contents in raw milk samples varied 

from 5.54 to 8.89% with a mean value of 7.32±1.07%. 
The mean value was lower than those recommended by 
FAO (1978) which is 128 g L

-1
 (12.8%). 

Concerning the aerobic mesophilic bacteria of raw milk 
from the 5 markets, the values varied from 5.83 log cfu 
mL

-1
 (market E) to 9.57 log cfu mL

-1
 (market C) 

corresponding to 8.95 log cfu mL
-1

 as mean value. This 
value is higher than FAO standard (5.48 log cfu mL

-1
). 

Torkar et al. (2008) and Aaku et al. (2004) reported 4.51 
log cfu mL

-1 
and 6.74 log cfu mL

-1 
as total number of 

micro-organisms in raw milk, respectively, which is lower 
than in our experiment (8.95 log cfu mL

-1 
as mean value). 

According to the Regulatives EU (Regulation 853, 2004) 
the rolling geometric average of total number of micro-
organisms should not exceed 5 log cfu mL

-1
 of raw cow’s 

milk from primary production. 
Total coliforms counts ranged from 0.00 (market D) to 7 

log cfu mL
-1

 (market B) corresponding to 6.43 log cfu mL
-1 

mean value. The number of thermotolerant coliforms 
varied from 0.00 (D) to 6.80 log cfu mL

-1
 (B) 

corresponding to 6.20 log cfu mL
-1

 as mean value. Kas et 
al. (2013) reported 2.7 log cfu mL

-1
 as thermotolerant 

coliforms concentration in milk, which is lower than our 
mean value. Moreover it is important to note that no 
coliform (both total and thermotolerant) was detected in D 
market samples. In this market standards are respected 
(<3 log cfu mL

-1
). 

The incidence of coliforms in raw milk has received 
considerable attention, partly due to their association with 
contamination of fecal origin and the consequent risk of 
more pathogenic fecal organisms being present, partly 
because of the spoilage their growth in milk at ambient 
temperatures can produce. Coliform counts regularly in 
excess    of    2 log    are   considered    as   evidence   of 
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Table 2. Physico-chemical and microbiological quality (log cfu mL-1 ± SE) of sour milk by market. 
 

Characteristics 
Standard 

values 

Market 
Mean 

A B C D E 

pH ≤ 4.5
+
 5.47±0.60

a
 4.37±0.43

a
 4.36±0.59

a
 4.50±0.55

a
 4.17±0.58

a
 4.57±0.24 

TA (°D) ≤ 30* 82.69±9.00
a
 115.88±29.70a 29.56±5.83

a
 84.13±32.17

a
 92.69±40.62

a
 80.99±12.59

 b
 

DM (%) nd 4.98±0.79
a
 6.55±2.27

a
 6.22±0.65

a
 6.71±0.39

a
 7.84±1.93

a
 6.46±0.60 

AMB ≥7* 11.00±1.21
a
 8.23±0.08

a
 6.91±0.67

a
 7.57±0.12

a
 10.55±0.76

a
 10.44±0.36 

TC <2 0.00±0.00
b
 5.11±1.20

a
 6.07±0.31

a
 5.90±5.90

a
 1.68±0.54

a
 5.63±0.59 

TTC <1 0.00±0.00
a
 4.44±1.09

a
 3.75±0.89

a
 1.28±1.28

a
 0.40±0.25

a
 4.11±0.40 

YM nd 7.23±1.08
a
 6.56±0.74

a
 6.08±0.85

a
 7.23±0.56

a
 6.69±0.38

a
 6.98±0.32 

LAB ≥7* 7.08±1.43
b
 7.84±0.32

a
 6.57±0.48

b
 7.14±0.09

b
 7.36±0.30

ab
 7.38±0.35 

S. aureus <2 1.15±0.32
a
 1.40±0.39

a
 3.43±0.46

a
 4.39±0.47

a
 2.04±0.16

a
 3.75±0.29 

 

AMB: aerobic mesophilic bacteria, TC: total coliforms, TTC : thermotolerant coliforms S. aureus: Staphylococcus aureus LAB : lactic acid bacteria 
YM: yeasts and moulds. The same letter (a, b, c) in the same column indicated no statistical difference (p≥0.05). Results are expressed as the 
mean of three independent determinations with the standard error (SE). cfu refers to Colony Forming Unit. +FAO (1978), *Codex Standard for 
Fermented Milk (243-2003),  ANZFA (2000). 

 
 
 
unsatisfactory production hygiene (Directive 92/46/EEC). 
Sporadic high coliform counts may also be a 
consequence of unrecognised coliform mastitis, mostly 
caused by E. coli (Torkar et al., 2008). 

The concentration of yeasts and moulds in milk 
samples ranged from 2.74 to 5.41 log cfu mL

-1-
.The mean 

number of yeasts and moulds found in raw milk samples 
of this study (4.83 log cfu mL

-1
) is higher than the mean 

yeast count (2.64 log cfu mL
-1

) in raw milk from farms 
located in different areas of Sardinia (Fadda et al., 2004). 
It is also worth noting that two out of five market (C and 
E) samples examined had viable yeast counts lower than 
4 log cfu mL

-1
, a level required by Codex Alimentarius 

(Codex, 2004). In that case, it is documented that yeasts 
occur in raw milk at insignificant numbers probably due to 
competitive utilization of the growth substrates by 
psychrotrophic bacteria of milk or owing to inhibition by 
metabolites excreted by bacteria (Viljoen, 2001). 

LAB counts ranged between 5.15 log cfu mL
-1

 (market 
E) and 8.58 log cfu mL

-1
 (market C). The mean value 

(8.00 log cfu mL
-1

) is lower than those obtained by 
Akabanda et al. (2010) in Fulani raw milk from northern 
Ghana (4.69 log cfu mL

-1
).  

The concentration of S. aureus in raw milk varied from 
3.28 log cfu mL

-1
 (market B) to 5.26 log cfu mL

-1
 (market 

C) and the mean value was 4.78 log cfu mL
-1

. No sample 
contained a concentration of S. aureus lower than 2 log 
cfu mL

-1
, a limit required by FAO (1978). The presence of 

those bacteria in milk indicated the contamination from 
various sources, such as animal, human, environment, 
utensils and others (Mubarack et al., 2010; Tankoano, 
2014). The high numbers of the microorganisms 
indicated that milk is contaminated by external 
microorganisms as well as internal microorganisms. This 
might be due to the fact that milk is a good nutritive 

medium for the growth of microorganisms, especially with 
poor sanitary procedures and lack of the cooling facilities 
(Mubarack et al., 2010). S. aureus has been linked to 
gastroenteritis by producing enterotoxins, boils, skin 
infections, pneumonia, deep abscesses and meningitis in 
debilitated persons (Okpalugo et al., 2008). 

The physico-chemical and microbiological quality of 
sour milk and yoghurt collected from Ouagadougou 
markets are shown in Tables 2 and 3, respectively. The 
results showed that the physic-chemical and 
microbiological quality of sour milk and yoghurt varied 
according the markets. 

The pH of sour milk ranged between 4.17 (market E) 
and 5.57 (market A) corresponding to 4.57 as mean 
value; the pH for yoghurt samples varied from 3.98 (C) to 
4.80 (B) corresponding to 4.33 as mean value. Similar 
values (3.84 to 4.48) were reported by Omafuvbe and 
Enyioha (2011) for yoghurt. According to Codex 
Alimentarius (2004), the pH of fermented milks and 
yoghourt should not exceed 4.5. 

The titratable acidity of sour milk varied from 29.56°D to 
115.88°D leading to 80.99°D as mean value while the 
titratable acidity for yoghurt ranged from 96.83 to 191.50 
corresponding to 93.08 as mean value. These mean 
values were above minimum admitted limit 30°D and 
60°D by Codex alimentarius (2004) respectively for 
fermented milks and yoghourt. Our results were similar to 
those reported by Kantinan et al. (2012) and Tidjani 
(2013). 

The total bacterial count in sour milk varied from 6.91 to 
11.00 log cfu mL

-1
; the mean concentration (10.44±0.36 

log cfu mL
-1

) was higher than those obtained by Kantinan 
et al. (2012). In yoghurt samples, the total bacterial 
ranged between 7.64 and 10.69 log cfu mL

-1 
with a mean 

value of 9.98±0.58 log cfu mL
-1

. According  to  Samet-Bali 
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Table 3. Physico-chemical and microbiological (log cfu mL-1 ±SE) quality of yoghurt by market. 
 

 Characteristics Standard values 
Market 

Mean 
A B C D E 

pH ≤ 4.5
+
 4.67±0.70

a
 4.80±0.18

a
 3.98±0.03

a
 4.22±0.25

a
 4.04±0.14

a
 4.33±0.15 

TA (°D) ≥60* 96.83±8.35
c
 158.83±19.22

ab
 191.50±11.25

a
 172.10±9.65

a
 117.67±26.24

bc
 148.93±10.72 

DM (%) nd 19.54±7.11
a
 26.40±1.98

a
 24.09±5.24

a
 31.87±5.23

a
 27.43±6.94

a
 26.24±2.41 

AMB  ≥7* 8.36±0.45
a
 8.30±0.19

a
 7.64±0.94

a
 8.08±1.60

a
 10.69±0.95

a
 9.98±0.58 

TC  <2 4.25±0.22
b
 2.11±0.76

b
 6.47±0.53

a
 4.92±1.34

b
 0.00±0.00

b
 5.777±0.6 

TTC <1 4.00±0.16
b
 0.00±0.00

b
 6.20±0.66

a
 4.83±1.30

b
 0.00±0.00

b
 5.50±0.6 

YM  nd 5.81±0.55
a
 5.62±0.58

a
 4.11±0.30

a
 5.36±0.29

a
 6.76±1.35

a
 6.12±0.29 

LAB  ≥7* 8.17±0.53
a
 7.07±0.61

a
 7.44±0.91

a
 8.25±1.02

a
 10.50±0.98

a
 9.78±0.42 

S. aureus  <2 3.63±0.21
a
 2.36±0.56

a
 1.72±0.73

a
 5.45±0.79

a
 1.38±0.20

a
 4.86±0.42 

 

AMB: aerobic mesophilic bacteria, TC: total coliforms, TTC : thermotolerant coliforms S. aureus: Staphylococcus aureus LAB : lactic acid bacteria YM: 
yeasts and moulds. The same letter (a, b, c) in the same column indicated no statistical difference (p≥0.05). Results are expressed as the mean of 
three independent determinations with the standard error (SE). cfu refers to Colony Forming Unit. +FAO (1978), *Codex Standard for Fermented Milk 
(243-2003),  ANZFA (2000). 

 
 
 
et al. (2012), the dominance of mesophilic bacteria may 
be explained by the fact that the ambient temperature at 
which the natural fermentation of the samples took place 
is favorable for the proliferation of mesophilic bacteria.  
LAB counts ranged from 6.57 to 7.84 log cfu mL

-1 
in the 

sour milk samples with a mean value of 7.38 log cfu.mL
-1

 
and from 7.07 log cfu.mL

-1 
to 10.50 log cfu mL

-1 
in yoghurt 

samples with a mean value: 9.78 log cfu mL
-1

. These 
data showed that LAB are the dominating 
microorganisms in sour milk and in yoghurt. Our results 
are similar to those reported by Akabanda et al. (2010) in 
Ghana which was 4.00 to 9.00 log cfu mL

-1 
and 

Nyambane et al. (2014) in Kenya which was 7.26 to 8.08 
log cfu mL

-1 
in traditionally fermented milk products. 

Yeasts and moulds counts in sour milk samples varied 
from 6.08 log cfu mL

-1 
with a mean value of 6.98 log cfu 

mL
-1

. Abdalla and Ahmed (2010) reported on 4.17 to 5.70 
log cfu mL

-1 
of the concentration of yeast and mold in 

Sudanese fermented dairy product, which is lower than in 
our results. 

The concentration of yeasts and moulds in yoghurt 
samples ranged from 4.11 log cfu mL

-1 
to 6.76 log cfu mL

-

1 
corresponding to 5.10±0.24 log cfu mL

-1 
as mean 

concentration. These values were higher than 2 log cfu 
mL

-1
 the limit recommended by Egyptian standards 

(2005) for yoghurt. Contamination due to yeast is still one 
of the major limiting factors for shelf life and commercial 
value of yoghurt. Moulds and yeasts growing in yoghurt  
and sour milk utilize some of the acid and produce a 
corresponding decrease of the acidity, which may 
favorable for the growth of putrefactive bacteria (Oyeleke, 
2009). 

S. aureus counts in sour milk varied from 1.15 to 4.39 
log cfu mL

-1 
corresponding to a mean concentration of 

3.75 log cfu mL
-1

, which is higher  than  those  reported 

by Abdalla and Ahmed (2010). Staphylococcal count in 
yoghurt ranged between 1.38 and 5.45 log cfu mL

-1 
with a 

mean concentration of 4.86 log cfu mL
-1

. This value is 
higher than standard (< 2 log cfu mL

-1
) and those 

obtained by Bonfoh et al. (2002) result which was 4.5 log 
cfu mL

-1
.  

A total of 182 coliforms isolates were regrouped 
according to morphological, physiological and 
biochemical characteristics and 41 isolates were 
identified. 

The study indicates (Table 4) that the dominant 
coliforms associated with the dairy products were 
Klebsiella spp, Enterobacter spp, and E. coli. Here, no 
Citrobacter was identified in isolates. Other bacteria such 
as Brucella, Serratia spp, Pantoea spp, Pasteurella spp 
were also observed among the isolated stocks. The 
presence of those bacteria in dairy products indicated the 
contamination from human or by animals. The presence 
of coliforms in dairy products is not acceptable by safe 
food consumption standards. These organisms are highly 
pathogenic and may cause serious diseases for human. 
The frequency of E. coli was similar to those obtained by 
Bagré et al. (2014) (38% for raw milk and 44% for sour 
milk). The presence of Serratia and Brucella indicated the 
presence of mastitis in the cow milk (Bonfoh et al., 2002). 
The identification of these germs thus justifies the need 
for a follow-up of the animals, the screening of the 
pathogenic bacteria in the dairy products as well as the 
evaluation of their resistance to antibiotics usually used in 
Burkina Faso. 
 
 
Conclusion  
 
The results of the present work  provide  an  overview  on  
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Table 4. Frequency percentages of some coliforms isolated from milk, sour milk and yoghurt collected from 
local markets at Ouagadougou (Burkina Faso). 
 

Isolates  Raw milk Sour milk Yoghurt Total 

E. coli (5/15) 33.33 (2/15) 13.33 (1/15) 6.67 (8/45) 17.78 

Klebsiella spp (15/15) 100 (5/15) 33.33 (4/15) 26.66 (24/45) 53.33 

Klebsiella pneumoniae (10/15) 66.67 (3/15) 20.00 (4/15) 26.68 (17/45) 33.78 

Enterobacter spp (13/15) 86.66 (3/15) 20.00 (2/15) 13.33 (18/45) 40.00 

Enterobacter cloacae (10/15) 66.67 (1/15) 6.67 (2/15) 13.33 (13/45) 28.89 

 
 
 
the microbiological quality of raw milk, sour milk and 
artisanal yoghurt sold in Ouagadougou markets. Raw 
milk, sour milk and yoghurt samples collected from the 
five markets were found to contain total coliforms, 
thermotolerant coliforms, S. aureus, lactic acid bacteria 
and yeasts and moulds at concentrations varying 
according to the markets as well as the microorganisms. 
Most of the samples examined were contaminated with 
microbes at the levels exceeding regulatory limits thus 
making these products inappropriate for human 
consumption. This study revealed that artisanal milks and 
dairy products from Ouagadougou markets including the 
raw milk, sour milk and yoghourt represents a risk for 
consumers and also for public health. The hygienic 
quality of commercial milk and dairy products must be 
improved considerably. Further studies should be 
undertaken to determine the source of the spoilage 
organisms. Therefore, it is necessary to set up an 
awareness program including capacity building of all the 
actors working in the sector of milk and dairy products. 

 
 
Conflict of interests 
 
The authors have not declared any conflict of interests. 
 
 
ACKNOWLEDGEMENTS 
 
The authors would like to acknowledge the project ‘’Projet 
d'appui à l'enseignement supérieur ‘’(PAES) of West 
African Economic and Monetary Union (UEMOA) which 
supported the present study as well as the milk and dairy 
products sellers in Ouagadougou markets for their 
contribution. 
 
 
REFERENCES 
 
Aaku EN, Collison EK, Gashe BA, Mpuchane S (2004). Microbiological 

quality of milk from two processing plants in Gaborone Botswana. 
Food control 15(3):181-186. 

Abdalla M, Ahmed SAN (2010). Evaluation of microbiological quality of 
sudanese fermented dairy product 'mish' during storage. Adv. J. 
Food Sci. Technol. 2:155-158. 

Akabanda F, Owusu-Kwarteng J, Glover R, Tano-Debrah K (2010). 

Microbiological characteristics of Ghanaian traditional fermented 
milk product, Nunu. Nat. Sci.8:178-187. 

Angulo FJ, Lejeune JT, Rajala-Schultz PJ (2009). Unpasteurized milk: 
a continued public health threat. Clin. Infect. Dis. 48(1):93-100.  

ANZFA (2000).
 
Microbiological Limits for Food. The Australia New 

Zealand Food Authority User guide. P 22. 
AOAC (2005).The association of official analytical chemists. Official 

Methods of Analysis of AOAC international. 16
th
 edition.  

Bagré TS, Kagambèga A, Bawa AI, Tchamba GT, Dembélé R, Zongo 
C, Savadogo A, Aggad H, Traoré AS, Barro N (2014). Antibiotic 
susceptibility of Escherichia coli and Salmonella strains isolated 
from raw and curds milk consumed in Ouagadougou and Ziniaré, 
Burkina Faso Afr. J. Microbiol. Res.8:1012-1016.  

Barro N, Nikiéma PA, Ouattara CAT, Traoré AS (2002). Evaluation de 
l’hygiène, de la qualité microbiologique de quelques aliments de rue 
et caractéristiques des consommateurs dans les villes de 
Ouagadougou et de Bobo Dioulasso (Burkina Faso). Sci. Technol. 
Sci. Santé. 25:7-21.   

Bonfoh B, Fané A, Traoré NA, Coulibaly Z, Simbé CF, Alfaroukh OI, 
Nicolet J, Farah Z, Zinsstag J (2002). Qualité microbiologique du lait 
et des produits laitiers vendus en saison chaude dans le district de 
bamako au mali. Bioterre, Rev. Inter. Sci. Vie Ter., N° spécial. 

Clark W, Lubs H (1915). The identification of bacteria of the 
colonaerogenes family by use of indicators. J. Infect. Dis. 17:160-
173. 

Codex Alimentarius (2004). Code of hygienic practice for milk and milk 
products. CAC/RCP. 57-2004. 

Corniaux C. 2013. Etude relative à la formulation du programme 
d’actions détaillé de développement de la filière lait en zone 
UEMOA, Annexe 2: Rapport Burkina Faso. In: UEMOA (ed.). 
UEMOA. 

Directive 92/46/EEC (1992). Council Directive 92/46/EEC of 16 June 
1992 laying down the health rules for the production and placing on 
the market of raw milk, heat-treated milk and milk-based products. 
Official J.L 268 (14-09).1-31. Available at: 
http://ec.europa.eu/food/fs/sfp/mr/mr03_en.pdf 

EOSQC (2005). Milk and milk products. Egyptian Organization for 
Standardization and Quality Control, ES: Yoghurt 1633. 

Fadda ME, Mossa V, Pisano MB, Deplano M, Cosentino S (2004). 
Occurrence and characterization of yeasts isolated from artisanal 
Fiore Sardo cheese. Int. J. Food Microbiol. 95(1):51-59. 

FAO (1978). Le lait et les produits laitiers dans la nutrition humaine 
Collection FAO (Food and Agriculture Organization of the United 
Nations): Alimentation et nutrition n° 28, Rome, Italie. 

Gregersen T (1978). A rapid method for distinction of Gram-negative 
from Gram positive bacteria. . Eur. J. Appl. Microbiol.  
Biotechnol.5:123-127. 

Hama F, Savadogo A, Ouattara CAT, Traoré AS (2009). Biochemical, 
Microbial and Processing Study of Dèguè a Fermented Food (From 
Pearl millet dough) from Burkina Faso. Pak. J. Nutr. 8:759-764.  

Hamadou S, Palé E, Hébié D (2004). Déterminants de la 
consommation des produits laitiers à Bobo-Dioulasso au Burkina 
Faso : facteurs sociaux et sensibilité aux prix. Revue Élev. Méd. vét. 
Pays trop. 60:51-58. 

Hamadou S, Sanon Y (2005). Synthèse bibliographique sur les filières 



 

 

 
 
 
 

laitières au Burkina Faso. Repol. Bobo-Dioulasso, Burkina Faso. In: 
MRA, C. (ed.). Réseau de recherche et déchange sur les politiques 
laitières. Document de travail 3:53. 

International standard ISO 4832 (2006). Microbiology of food. 
Horizontal method for the enumeration of the coliform. Method by 
counting of the colonies. 6p. 

ISO 15214 French standard (1998). Microbiology of food - horizontal 
Method for the enumeration of the mesophilic lactic acid bacteria - 
Technical by counting of the colony at 30°C. 7p. 

ISO 4833 (International standard) (2003). Microbiology of food. 
Horizontal method for the enumeration of the micro-organisms; 
technique of counting of the colonies with 30C. 9p. 

French standard ISO 6888-2 (2003). Microbiology of food.  Horizontal 
methods for the enumeration of the staphylococcal with coagulase 
positive (Staphylococcus aureus and other species). Part 2: 
technical using agar medium with the rabbit plasma and the 
fibrinogn. 7p.   

ISO 7954 French standard (1988). Microbiology - General guidance for 
enumeration of yeasts and moulds -- Colony count technique at 25 
degrees C. 4p.  

Kantinan CR, Sadat A, Chatigre KO, Maxime K, Bohoussou NEA 
(2012). Évaluation de la qualité chimique et microbiologique des 
laits caillés artisanaux produits et consommés dans la ville de 
Yamoussoukro, Côte d’Ivoire. J. Appl. Biosci. 55:4020-4027. 

Kas K, Mégnanou RM, Akpa EE, Assidjo NE, Niamké LS (2013). 
Evaluation of physico-chemical, nutritional and microbiological 
quality of raw cow’s milk usually consumed in the central part of 
Ivory Coast. Afr. J. Food Agric. Nutr. Dev. 13(3):7888-7904.  

Mubarack HM, Doss A, Dhanabalan R, Balachander S (2010). 
Microbial quality of raw milk samples collected from different villages 
of Coimbatore District, Tamilnadu, South India. Indian J. Sci. 
Technol. 3(1):61-63.  

Nyambane B, Thari WM, Wangoh J, Njage PM (2014). Lactic acid 
bacteria and yeasts involved in the fermentation of amabere 
amaruranu, a Kenyan fermented milk. Food Sci. Nutr. 2:692-699. 

Okpalugo J, Ibrahim K, Izebe KS, Inyang US (2008). Aspects of 
microbial quality of some milk products in Abuja, Nigeria. Trop. J. 
Pharma. Res. 7(4):1169-1177. 

Oliver SP, Jayarao BM, Almeida RA (2005). Foodborne pathogens in 
milk and the dairy farm environment: food safety and public health 
implications. Foodborne Path. Dis. 2:115-129.  

Omafuvbe BO, Enyioha LC (2011). Phenotypic identification and 
technological properties of lactic acid bacteria isolated from selected 
commercial Nigerian bottled yoghurt. Afr. J. Food Sci. 5:340-348.  

Oyeleke S (2009). Microbial assessment of some commercially 
prepared yoghurt retailed in Minna, Niger State. Afr. J. Microbiol. 
Res.3:245-248. 

Parkouda C, Thorsen L, Compaoré CS, Nielsen DS, Tano-Debrah K, 
Jensen JS, Diawara B, Jakobsen, M (2010). Microorganisms 
associated with maari, a baobab seed fermented product. Int. J. 
Food Microbiol. 142:292-301.  

Regulation 853/2004. Regulation (EC) N° 853 (2004) of the European 
parliament of the council of 29 April 2004 laying down specific 
hygiene rules for food for animal origin. 61p. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Tankoano et al.          541 
 
 
 
Samet-Bali O, Ennouri M, Dhouib A,  Attia H (2012). Characterisation 

of typical Tunisian fermented milk: Leben. Afr. J. Microbiol. 
Res.6:2169-2175.  

Savadogo A, Ouattara CAT, Savadogo PW, Ouattara AS, Barro N, 
Traoré AS (2004). Microorganisms Involved in Fulani Traditional 
Fermented Milk in Burkina Faso. Pak. J. Nutr.3:134-139.  

Sevastianos R. 1977. Taxonomie et écologie des bactéries sphériques 
hétérotrophes isolées du milieu marin. Thèse de doctorat Université 
de Provence., France. 100p. 

Sissao M, Millogo V, Ouedraogo GA (2015). Composition chimique et 
qualité bactériologique des laits crus et  pasteurisés au Burkina 
Faso. Afr. Sci. 11(1):142-154. 

Tankoano A (2014). Evaluation de la consommation et analyse des 
caractéristiques physicochimiques et microbiologiques des produits 
laitiers locaux (lait frais, lait caillé et yaourt) du BURKINA FASO. 
Thesis of DEA, University of Ouagadougou, Burkina Faso. 92p. 

Tidjani A (2013). Physicochemical Characteristics of Curdled Milk and 
Their Correlation with the Lactic Flora in Chad. J. Food Stud. 2.1-19.  

Torkar KG, Teger SG (2008). The microbiological quality of raw milk 
after introducing the two day’s milk collecting system. Acta Agric. 
Slovenica. 92(1).61-74. 

Varga L (2007). Microbiological quality of commercial dairy products. 
Communicating Current Research and Educational Topics and 
Trends in Applied Microbiology, A. Méndez-Vilas (Ed.). pp. 487-494. 

Viljoen BC (2001). The interaction between yeasts and bacteria in 
dairy environments. Int. J. Food Microbiol. 69(1):37-44.  


