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The objective of this study was to determine the prevalence of Listeria monocytogenes in raw milk and 
its two traditional dairy derivatives, the Lben (traditionally fermented skimmed milk) and Jben 
(traditional fresh cheese) marketed in the city of Fez in the center northern of Morocco. A total of 288 
samples from three dairy products including one third of raw milk, one third of "Lben" and one third of 
"Jben" were collected from eight traditional dairies belonging to four sectors of the city of Fez between 
October 2009 and September 2010. Isolation and identification of L. monocytogenes were carried out 
according to official standard ISO procedure 11290-1 and the acidity of the various samples was 
performed according to the Moroccan standard. The overall prevalence of L. monocytogenes 
contamination was 5.90%. It was present in eight raw milk samples, five of Lben samples and in four 
Jben samples. The results reveal a variation of contamination from one sector to another with a higher 
contamination in the samples collected in the fall and winter. This suggests a link between management 
practices feed, hygienic conditions and L. monocytogenes contamination. The contamination levels 
achieved justify the control of the feeding cattle, milk pasteurization and the enforcement of the general 
principles of food hygiene in order to reduce consumer’s exposure to L. monocytogenes.  
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INTRODUCTION 
 
Currently, Listeria monocytogenes is considered one of 
the most important pathogens responsible for food-borne 
infection. It is often incriminated in outbreaks of human 
listeriosis (Ryser and Marth, 2007).  

Pregnant women, infants, immunocompromised and 
the elderly people are at greatest risk for listeriosis 
(Gillespie et al., 2010). This infection is regularly 

monitored and reported in Europe and North America, but 
in Africa and other developing countries, only a few 
sporadic cases have been reported (Tazi, 1981; 
Boukadidda et al., 1994). In Morocco and other countries 
of North Africa, the studies on the incidence of human 
listeriosis are rare. 

Evidence is accumulating to vindicate that the organism  
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is a food-borne pathogen, and dairy products have been 
implicated. In dairy industry, Listeria can contaminate 
directly or indirectly the products and the environment 
through contaminated raw milk, resulting in huge losses 
both in terms of public health and economy. This sensiti-
zes the scientific and medical communities to focus on 
the safety of these products. 

Due to the interest given to L. monocytogenes as 
emerging pathogens and to assess its possible role as 
agents of foodborne listeriosis in Morocco, several 
studies have been conducted on the prevalence of these 
bacteria in meat products (Kriem et al., 1998; Cohen et 
al., 2007; Ennaji et al., 2008) and in the marine environ-
ment (Bou-M'handi and El Marrakchi, 2003). On the other 
hand, little information is available related to the preva-
lence of L. monocytogenes in milk and dairy products 
available in Morocco. 

The pasteurization of milk has been recognized to 
ensure effective consumer safety against L. monocyto-
genes (World Health Organization, 1988). However, 
Morocco has a wide range of traditional dairy products 
based on raw milk that have been known and highly 
appreciated by consumers for centuries. These foods 
have a loyal clientele, despite some apparent alterations 
and incidents in which consumers may be victims. 

Accordingly, the aim of the present study was to invest-
tigate the prevalence of L. monocytogenes in raw milk 
and its two traditional derivatives, the Lben (traditionally 
fermented skimmed milk) and Jben (traditional soft white 
cheese) commercialized in the city of Fez in the central 
north of Morocco. 
 
 

MATERIALS AND METHODS 

 
Sample collection  

 
In the period October 2009 to September 2010, a total of 288 
samples of which 96 samples were raw milk, 96 Lben and 96 Jben 
were collected in Fez, located in the northern center of Morocco. 
Dairy products samples were collected from eight traditional dairies, 
belonging to four administrative sectors of the city (S1, S2, S3 and 
S4). Each dairy receives about 80 to 100 liter per day L day

-1
 from 

small farms located in four regions around the city (Ras El Mae, Sidi 

Harazem, Boughioul/Sefrou and Al Gharb). In order to collect 
information on farm characteristics, feeding practices and milk 
production, visits were organized to some farms. In this study, we 
randomly chose two dairies by sectors that were monthly sampled 
for a whole year. Milk sold in the traditional dairies is consumed 
without any heat treatment either in the production of traditional 
juice (fruits + raw milk) or for use in the manufacturing of traditional 

dairy derivatives (Lben, Jben, etc.). The samples were transported 
in iceboxes to Regional Laboratory of Epidemiological Diagnosis 
and Environmental Hygiene in Fez and analyzed immediately upon 
arrival.  
 
 

Isolation and identification of L. monocytogenes 
 
Isolation and identification of L. monocytogenes were carried out 

according to official standard ISO procedure 11290-1 (ISO, 2004). 
Twenty five grams (25 g) of each sample were weighed into 

sterile  stomacher  bags,  diluted with 225 ml of  Listeria  pre-enrich- 

 
 
 
 
ment Fraser broth (Biokar Diagnostics, BK115HA) homogenized 
and incubated at 30°C for 24 h. A 1 ml portion from this pre-
enrichment culture was transferred to 9 ml enrichment broth 
(Complete Fraser broth, BIO-RAD), and incubated at 37°C for 24 h. 
A loopful of the enrichment culture was plated onto Listeria 
Ottaviani et Agosti agar [ALOA] (AES CHEMUNEX, AEB620088, 
Rennes, France), and PALCAM (Biokar Diagnostics, BK145F). 
Plates were incubated at 37°C for 24 to 48 h. Morphologically in 
ALOA Listeria grow as blue-green regular round colonies (detection 
of β-glucosidase by using a specific chromogenic substrate). L. 
monocytogenes also show an opaque halo which helps to easily 
differentiate them from other species of Listeria. The halo is due to 
the activity of a phospholipase involved in the infection process of 

pathogenic Listeria. PALCAM colonies Listeria are green with 
grayish reflections, or green with a black halo (esculin hydrolysis). 

Typical colonies were taken as possible Listeria spp. Isolates 
from five suspect colonies on ALOA and PALCAM, respectively per 
sample were purified on tryptic soy agar with 0.6% yeast extract 
(Oxoid) (TSEYA) and identified using the following tests: Gram’s 
staining, catalase reaction with 3% H2O2, oxidase test, motility at 
25°C, test for glucose/lactose fermentation-iron utilization-gas 
production, fermentation of sugars (rhamnose, xyloseand mannitol), 

CAMP tests, methyl red-Voges Proskauer (MR-VP) reactions, 
nitrate reduction, indole production, urease production and β-
haemolysis. Identified isolates of L. monocytogenes were confirmed 
in Institut Pasteur of Morocco with API Listeria (Biomerieux, 10300, 
Lyon, France).  
 
 
Chemical analysis 
 

The pH of the different samples was determined using a pH meter 
(Adwa" model "AD100"). The titratable acidity was measured by 
titration with 1 N NaOH in the presence of phenolphthalein and 
expressed in degrees Dornic according to Moroccan standard (NM 
08.4.005, 2007). 
 
 
Statistical analysis 

 
Data were analyzed using statistical software package Epi Info 
version 6. The percentages of positive results were compared using 
the chi-square and Statistical significance was indicated by P ≤ 
0.05.  

 
 

RESULTS 
 

The results of the occurrence of L. monocytogenes and 
physicochemical parameters in analyzed samples of raw 
milk and traditional dairy derivatives are summarized in 
Table 1. Out of 288 samples of dairy products examined, 
17 (5.90%) were found to be contaminated with L. 
monocytogenes. The prevalence of L. monocytogenes in 
raw milk, Lben and Jben samples was found to be 8.33, 
5.20 and 4.16%, respectively. The average pH of ana-
lyzed samples was 6.6 for raw milk, 4.5 for Lben and 4.3 
for Jben. The average titratable acidity measured in this 
study was 16, 80 and 95°D for raw milk, Lben and Jben 
respectively. 

On the other hand, the prevalence of L. monocyto-
genes in samples from S1, S2, S3 and S4 was 4.16, 
11.11, 2.77 and 5.55%, respectively. The highest preva-
lence of L. monocytogenes contamination was observed 
in autumn (11.11%) and winter (11.11%), while no positive
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Table 1. Prevalence of L. monocytogenes isolated from raw milk and dairy 
derivatives. 
 

Parameter Raw milk Lben Jben All 

Number of analyzed samples 96 96 96 288 

Number of positive samples  n 8 5 4 17 

Incidence of L. monocytogenes  % 8.33 5.20 4.16 5.90 

Average pH  6.6 4.5 4.3 - 

Average titratable acidity (°D)  16 80 95 - 
 

 
 

Table 2. Prevalence of L. monocytogenes in all samples of dairy derivatives sold in different sectors 

of Fez city between October 2009 and September 2010. 
 

Sector Collection season Number of samples 
Number of L. monocytogenes 

positive sample (%) 

Sector 1 

Autumn 18 2 (11.11%) 

Winter 18 1 (5.55%) 

Spring 18 0 

Summer 

Subtotal 

18 

72 

0 

3 (4.16%) 

 

Sector 2 

 

Autumn 

 

18 

 

4 (22.22%) 

Winter 18 3 (16.66%) 

Spring 18 0 

Summer 

Subtotal 

18 

72 

1 (5.55%) 

8 (11.11%) 

 

Sector 3 

 

Autumn 

 

18 

 

0 

Winter 18 2 (11.11%) 

Spring 18 0 

Summer 

Subtotal 

18 

72 

0 

2 (2.77%) 

 

Sector 4 

 

Autumn 

 

18 

 

2 (11.11%) 

Winter 18 2 (11.11%) 

Spring 18 0 

Summer 

Subtotal 

18 

72 

0 

4 (5.55%) 

All  288 17 (5.90%) 

 
 
 
samples were detected in spring (Table 2). Between 
seasons isolation rates of L. monocytogenes were statis-

tically significant (
2 

= 14.19; P < 0.05). However, the 
difference between sectors was statically non significant 
(P > 0.05). 
 
 
DISCUSSION 
 
This study reveals that raw milk, Lben and Jben that was 
consumed in the city of Fez in the period studied were 
contaminated with L. monocytogenes with an overall pre- 

valence of 5.90%. Our results are comparable to other 
surveys conducted in other countries on raw milk and 
dairy products. Boubendir et al. (2011) reported 5.76% 
prevalence of L. monocytogenes in bovine raw milk 
produced in the North Eastern Algeria. Similar results 
found by Guerra et al. (2001), where the incidence of 
contamination was 5% in milk and dairy products sold in 
mainland Portugal. Gaya et al. (1998) reported also a low 
incidence of 3.6% of L. monocytogenes in raw milk 
produced in Spain. Whereas in China, the prevalence of 
L. monocytogenes in raw milk is very low (0.23 to 1.2%) 
(Ning et al., 2013). Common sources of L. monocytogenes  
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in raw milk have been reported to be fecal (Husu, 2010) 
and environmental contamination during milking, storage 
and transport, infected cows in dairy farms and poor 
silage quality (Bemrah et al., 1998). L. monocytogenes 
have also been isolated from soil, decaying foliage, and 
bird and wildlife feces (Weis and Seeliger, 1975).  

This study reveals a disparity of seasonal contamina-
tion with L. monocytogenes and more prevalent in one of 
the sectors (Table 2). These differences are probably due 
to seasonal and sectoral variations in the type and quality 
of feed given to cows. Silage was widely used as animal 
feed in certain zones around the city of Fez. Contamina-
tion of feeds is influenced by the conditions of preparation 
and storage practices.  

Farmers in that area lack training in good agricultural 
practices for silage making, resulting in a product of poor 
quality (personal observation), may explain the high con-
tamination of milk with L. monocytogenes in autumn and 
winter when silages are fed. Broseta et al. (2003) also 
reported that contamination of raw milk with L. monocyto-
genes is usually more common in the winter, most likely 
because silage feeding in many parts of the world is more 
common in that season. In addition, a large number of 
studies have indicated that clinical listeriosis in ruminants 
is often associated with feeding poor-quality silage 
(Boerlin et al., 2002). 

The absence of L. monocytogenes in spring and low 
contamination in summer is most likely due to the 
pasture-base feeding during that period. Consistent with 
this hypothesis, Fenlon (1996) also found that it is 
uncommon for grazing animals to shed detectable levels 
of L. monocytogenes. 

In addition to the initial charge of L. monocytogenes in 
raw milk used in the manufacture of traditional dairy 
products, the Lben and Jben can be contaminated during 
the manufacturing process in traditional dairies. It has 
been emphasized that the contamination of cheeses or 
dairy products with Listeria spp. is most likely due to post-
process contamination from environmental sources and 
cross-contamination in the dairy plant and/or retail stores 
or inadequate processing (FAO/WHO, 2004) and coloni-
zation of L. monocytogenes in refrigerators in retail stores 
(Sergelidis et al., 1997). L. monocytogenes can survive a 
number of cheese-making processes and can remain 
viable in the final product for a considerable length period 
of time (Griffiths, 1989). 

A lower prevalence of L. monocytogenes contamination 
in the Lben (5.20%) and Jben (4.16%) was noticed 
compared with raw milk (8.33%). This may be due to the 
acidic nature of Lben and Jben which have a low pH and 
high titratable acidity (Table 1), that can inhibit the growth 
of L. monocytogenes. The richness of Moroccans Lben 
and Jben by lactic acid bacteria (Ouadghiri, 2009) can 
also inhibit the growth of L. monocytogenes. In this con-
text, Benkerroum et al.  (2003) reported that bacteriocins 
produced by the lactic acid bacteria reduce counts of L. 
monocytogenes   in   cheese  and  yoghurt.  Furthermore, 

 
 
 
 
several authors have confirmed that the growth or 
survival of L. monocytogenes in a food product depends 
on a variety of physico-chemical parameters, including 
pH, aw and NaCl content (Conner et al., 1986; Learson et 
al., 1999).  

Previous studies have specifically shown that L. 
monocytogenes does not grow at a pH below 5.3 when 
the aw is lower than 0.93 (Tienungoon et al. 2000), or at a 
pH below 4.46 regardless of the aw (Cole et al., 1990; 
Farber et al., 1996). In our study, the average physico-
chemical parameters associated with Lben and Jben are 
as such that they should limit (if not prevent) the growth 
of L. monocytogenes.  

In conclusion, raw milk and traditional dairy derivatives 
marketed in the north central region of Morocco has been 
contaminated with L. monocytogenes. The highest preva-
lence of contamination was recorded in autumn and 
winter and in an area where silage feeding is important.  

The poor hygienic conditions during milking, transport, 
storage of milk and its use in the manufacture of Lben 
and Jben in traditional dairies, which do not respect the 
principles of food hygiene, can also be in favor of the 
contamination with L. monocytogenes. The results show 
that there is a risk of infection by strains of L. monocyto-
genes for consumers of raw milk and traditional dairy 
products marketed in the city of Fez. 

So, we suggest that the general principles of food 
hygiene should still be enforced in order to minimize 
count of L. monocytogenes in milk and dairy products 
during the handling, storage and manufacturing in tradi-
tional dairies. Control of the feeding cattle and milk 
pasteurization can also limit the contamination with L. 
monocytogenes. 
 
 
REFERENCES 

 
Benkerroum N, Oubel H, Sandine WE (2003). Effect of nisin on yogurt 

starter and on growth and survival of Listeria monocytogenes during 
fermentation and storage of yogurt. Int. J. Food Saf. 1:1-5. 

Bemrah N, Sanaa M, Cassin MH, Griffiths MW, Cerf O (1998).  
Quantitative risk assessment of human listeriosis from consumption 
of soft cheese made from raw milk. Prev. Vet Med. 37:129-145.  

Boerlin P, Petzold FB, Jemni T (2002). Use of listeriolysin O and 
internalin A in a seroepidemiological study of listeriosis in Swiss dairy 
cows. J. Clin. Microbiol. 41:1055-1061. 

Boubendir A, Hamidechi MA, Mostakim M, EL Abed S, Ibnsouda 
koraichi S (2011). Incidence de Listeria spp. et autres bactéries 

psychrotrophes dans le lait cru bovin dans le Nord Est Algérien. 

Revue Méd. Vêt. 162:265-269. 
Boukadidda J, Sboui H, Monastiri H, Bibi M, Attia I, Snoussi N, Jeddi M 

(1994). La listeriose humaine en Tunisie: deux nouveaux cas chez le 

nouveau- ne. Med Mal Infect. 24:117-18. 
Bou-M'handi N, El Marrakchi A (2003). Incidence de Listeria spp. en 

milieu marin au Maroc. Sciences des aliments. 23: 513-523.  

Broseta S, Diot MA, Bastian S, Riviere J, Cerf O (2003). Estimation of 
low bacterial concentration: Listeria monocytogenes in raw milk. Int. 

J. Food Microbiol. 80:1-15. 

Cohen N, Ennaji H, Bouchrif B, Hassar M, Karib H (2007). Comparative 
Study of Microbiological Quality of Raw Poultry Meat at Various 
Seasons and for Different Slaughtering Processes in Casablanca 
 (Morocco). J. Appl. Poult. Res. 16:502-508. 

Cole MB, Jones MV, Holyoak C (1990). The effect of pH, salt concen- 

http://www.refdoc.fr/?traduire=en&FormRechercher=submit&FormRechercher_Txt_Recherche_name_attr=auteursNom:%20%28EL%20MARRAKCHI%29
http://www.refdoc.fr/?traduire=en&FormRechercher=submit&FormRechercher_Txt_Recherche_name_attr=listeTitreSerie:%20%28Sciences%20des%20aliments%29


 

 
 
 
 

tration and temperature on the survival and growth of Listeria  
monocytogenes. J. Appl. Bacteriol. 69:63-72. 

Conner DE, Brackett RE, Beuchat LR (1986). Effect of temperature, 
sodium chloride, andpHon growth of Listeria monocytogenes in 

cabbage juice. Appl. Environ. Microbiol. 52:59-63. 
Ennaji H, Timinouni M, Ennaji M, Hassar M, Cohen N (2008). 

Characterization and antibiotic susceptibility of Listeria 
monocytogenes isolated from poultry and red meat in Morocco. 

Infect. Drug Resist 1:45-50.  

Farber JM, Cai Y, Ross WH (1996). Predictive modeling of the growth 
of Listeria monocytogenes in CO2 environments. Int. J. Food 

Microbiol. 32:133-144. 
Fenlon DR (1996). The incidence and level of Listeria monocytogenes 

contamination of food sources at primary production and initial 
processing. J. Appl. Bacteriol. 81:641-650. 

Food and Agriculture Organization/World Health Organization (FAO/ 
WHO) (2004). Risk assessment of Listeria monocytogenes in 
readytoeat foods. Technical Reports. Microbiological Risk 

Assessment Series 5, Geneva. 
Gaya P, Sanchez J, Medina M, Nuñez M (1998). Incidence of Listeria 

monocytogenes sand other Listeria species in raw milk produced 

in Spain. Food Microbiol.15:551-555. 

Gillespie IA, Mook P, Little CL, Grant KA, Mclauchlin J (2010). Human 
Listeriosis in England, 2001-2007: association with neighbourhood 

deprivation. Eurosurveillance. 15 (27): pii=19609. 
Griffiths MW (1989). Listeria monocytogenes: Its importance in dairy 

industry. J. Sci. Food Agric. 47:133-158. 
Guerra MM, Mclauchlin JM, Bernardo FA (2001). Listeria in ready to eat 

unprocessed foods produced in Portugal. Food Microbiol. 18:423-
429. 

Husu JR (2010). Epidemiological Studies on the Occurrence of Listeria 
monocytogenes in the Feces of Dairy Cattle. Journal of Veterinary 
Medicine, Series B. 37: 276-282.  

ISO (2004). Modification of the isolation media and the haemolysis test, 
and inclusion of precision data. ISO 11290-1:1996/Amd.1:2004. 
International Organization for Standardization. Geneva. Switzerland. 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

El Marnissi et al.          91 
 
 
 
Kriem MR, El Marrakchi A, Hamama A (1998). Prevalence of Listeria 

spp. on a variety of meat products in Morocco. M.A.N. Microbiologie, 
Aliments, Nutr. 16:179-187. 

Learson AE, Johnson EA, Nelson JH (1999). Survival of Listeria 
monocytogenes in commercial cheese brines. J. Dairy Sci. 82:1860-

1868. 

Ning N, Guo K, Cheng L, Xu L, Zhang C, Cui H, Cheng Y, Xu R, Liu W, 
Lv Q, Cao W and Zhang Y (2013). Pilot survey of raw whole milk in 

China for Listeria monocytogenes using PCR. Food Control. 31: 176-

179. 
NM 08.4.005 (2007). Laits et produits dérivés: Détermination de l’acidité 

titrable du lait. Service de Normalisation Industrielle Marocaine. 

SNIMA. 
Ouadghiri M (2009). Biodiversité des bactéries lactiques dans le lait cru 

et ses dérivés « Lben » et « Jben » d’origine marocaine. THÈSE DE 

DOCTORAT N°: 2475. Université Mohammed V - Agdal, Faculté Des 
Sciences -Rabat. Maroc.  

Ryser ET, Marth E (2007). Listeria, Listeriosis and Food Safety, 3
rd

 

edition, Taylor and Francis, Boca Raton, FL. 
Tazi M (1981). Les listérioses humaines. Image de la forme 

maternofœtale. THESE. Rabat. Maroc. 

Tienungoon S, Ratkowsky DA, McMeekin TA, Ross T (2000). Growth 
limits of Listeria monocytogenes as a function of temperature, pH, 

NaCl, and lactic acid. Appl. Environ. Microbiol. 66:4979-4987. 

Sergelidis D, Abrahim A, Sarimvei A, Panoulis C, Karaioannoglou Pr, 
Genigeorgis C (1997). Temperature distribution and prevalence of 
Listeria spp. in domestic, retail and industrial refrigerators in Greece. 

Int. J. Food Microbiol. 34:171-177. 
Weis J, Seeliger HP (1975). Incidence of Listeria monocytogenes in 

nature. Appl. Microbiol. 30: 29-32. 

World Health Organization/Organisation Mondiale De La Santé (1988). 
Listerioses d'origine alimentaire. WHO/EHE/FOS/88.5, Geneve.  

http://www.ingentaconnect.com/content/els/07400020;jsessionid=m7hy8mqb557v.alice

