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fermentation at ambient temperature which may be ace-
lerated by addition of animal or vegetable rennet (Beresford 
et al., 2001). The cheese is sold locally and usually con-
sumed within a few days, but may be preserved by 
salting, brining and sun-drying (Rubino et al., 2004). The 
traditional procedure for jben making begins with the 
collection of raw milk in an earthenware vessel and its 
spontaneous fermentation at ambient temperature until 
coagulation which may take up to 24-72 h depending on 
the temperature during the summer and winter seasons, 
respectively. To separate the liquid whey from the curd, 
the curdled milk is drained in a cloth bag for two to three 
days or up to 10 days depending on the desired cheese 
consistency. The cheese can then be partitioned, salted 
and left to drain and ripen further. To speed up this 
process and to improve safety and shelf life of the product 
in urban settings for household use or small scale comer-
cial manufacturing, changes to the process are made that 
cause differences in sensory qualities of the product. 
Such a change is for example the use of small plastic 
moulds for draining and ripening instead of performing 
this step in larger batches with the help of reusable cloth 
bags (Benkerroum and Tamime, 2004).  

To help safeguarding the traditional qualities of Moroccan 
goat cheese, the microbial consortia of remaining traditional 
cheese-making need to be studied. Goat cheeses harbour 
bacteria and fungi in complex microbial ecosystems 

(Bonetta et al., 2008). The role of yeasts is not simple to 
define. They may play a beneficial or detrimental role by 
influencing the sensory characteristics through the synthe-
sis of aromatic compounds, desired or excessive gas pro-
duction, colour and texture changes, as well as surface 
growth and may play a role as inhibitors of undesired 
bacteria(Viljoen, 2001; Fröhlich-Wyder, 2003).Similar to 
other dairy products, a selection of yeasts is expected to 
be present in goat’s cheeses based on shared charac-
teristics such as fermentation or assimilation of lactose, a 
high proteolytic and lipolytic activity, utilisation of lactic 
acid, tolerance of low pH (Fleet, 1990; Jakobsen and 
Narvhus, 1996). The yeast species detected in raw goat 
milk: Candida spp., Cryptococcus spp., Debaryomyces 
hansenii, Geotrichum candidum, Kluyveromyces 

marxianus, K. lactis, Pichia fermentans, Rhodotorula 
spp., and Trichosporon beigelii could very well form the 
origin of some of the yeast diversity in goat milk cheeses 
(Callon et al., 2007; Corbo et al., 2001). Analysis of 
Italian soft goat’s cheeses showed the presence of 
Geotrichum spp. and K. lactis in almost all samples, while 
species such as Candida spp., Clavispora lusitaniae, 
Kazachstania exiguus, Saccharomyces cerevisiae and 
Yarrowia lipolytica were detected less frequently in 
traditionally produced cheeses (Foschino et al., 2006; 
Bonetta et al., 2008). 

While the occurrence of bacteria in goat’s cheeses has 
been widely investigated (Requena et al., 1992; Nikolic et 
al., 2008;  Serhan  et  al., 2009),  the  information on the 

 
 
 
 
yeasts in these cheeses is limited. The objective of this 
work is to isolate and identify, using phenotypic and geno-
typic techniques, yeasts occurring in traditional and semi 
industrial goat’s cheese produced in Morocco.  
 
 
MATERIALS AND METHODS 
 
Isolation of cultures 
 
Nine goat’s cheeses samples produced traditionally (3 samples) or 
incooperatives (6 samples) were collected in March 2007 (Table 1). 
The samples were immediately cooled, brought to the laboratory 
and analysed upon arrival. One gram of cheese was homogenized 
with 9 ml of sterile physiological water (0.9% NaCl) to obtain a 1:10 
dilution. Serial dilutions up to 10-7were made. One hundred microliter 
of each dilution were surface plated on Sabouraud Agar (HiMedia, 
Mumbai, India) supplemented with chloramphenicol (30 µg/ml) and 
on Dextrose Yeast extract Peptone Agar (HiMedia, Mumbai, India) 
supplemented with chloramphenicol (30 µg/ml). The plates were 
incubated under aerobic conditions for 48 to 72 h at 30°C. The 
Colony Forming Unit (CFU) for both media ranged from 5.15 × 104 
to 1.00 × 108. A total of 68 colonies were randomly picked from 
plates with 30-300 colonies. Pure cultures of yeasts were stored at -
80 °C in Sabouraud broth or Dextrose Yeast extract Peptone broth 
with 20% (v/v) glycerol (Akabandaa et al., 2013). All strains were 
deposited in the CCMM/Yeast Collection under the numbers L75 to 
L142. A representative selection of yeast isolates has been preserved 
in the BCCM/MUCL collection under the numbers MUCL 52254 to 
MUCL 52269 and MUCL 52756 to MUCL 52761. 
 
 
Physiological characterization and identification 
 
All yeast isolates were studied using API ID 32C (BioMérieux, 
Marcy-L’Etoile, France) following the instructions given by the 
manufacturer. The software API Web (BioMérieux) was used for 

identification. 
 
 
M 13 PCR-fingerprinting 
 
Extraction of high-molecular weight DNA was performed by a 
combination of the QiagenDNeasy protocol and the Invisorb Spin 
Plant Mini Kit (Invitek, Germany) with modifications as described by 
Fidalgo-Jiménez et al. (2008). PCR fingerprinting was performed 
using the minisatellite specific oligonucleotide derived from the core 
sequence of the bacteriophage M13 with the sequence 5’-GAG 
GGT GGC GGT TCT-3’. PCR amplifications were performed as 
described by Fidalgo-Jiménez et al. (2008). The PCR fingerprint 
profiles were analysed using the BioNumerics software 6.1 (Applied 
Maths, Sint Martens Latem, Belgium). A Pearson product-moment 
correlation based dendrogram was generated using the UPGMA 
method. 
 
 
Ribosomal and protein-coding gene sequence analysis 
 
A selection of the D1/D2 region of the large subunit (LSU)rRNA, the 
internal transcribed spacer (ITS)rRNA sequences 1 and 2 including 
the 5.8S rRNAgene, and partial ACT1 and COX2 gene sequence 
were generated as needed to identify each isolate to the species 
level as described by Daniel et al. (2009) using the primers listed in 
Belloch et al. (2000) and Daniel and Meyer, (2003). Only 
sequences that showed differences to those of taxonomic reference 
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Table 1. Yeast species composition of Jben (n=9) from five regions of Morocco. 
 

Jben sample Location Species  Number of isolates 

F1, traditional Chefchaouen 
Kluyveromyces lactis   
Yarrowia lipolytica 

5 
4 

    

F2, semi-industrial El Gharb 

Candida inconspicua  
Clavispora lusitaniae 
Kluyveromyces lactis 
Pichia fermentans 
Saccharomyces cerevisiae 

1 
1 
2 
1 
1 

    

F3, semi-industrial El Gharb 

Candida inconspicua                     
Clavispora lusitaniae                  
Kluyveromyces lactis                   
Saccharomyces cerevisiae          

1 
1 
2 
1 

    

F4, semi-industrial Boufekrane 
Kluyveromyces lactis   
Kluyveromyces marxianus 

1 
1 

    

F5, traditional Marrakech 

Candida zeylanoides 
Filobasidium uniguttulatum  
Pichia fermentans 
Saccharomyces cerevisiae 
Torulaspora delbrueckii  
Yarrowia lipolytica 

1 
1 
1 
3 
1 
1 

    

F6, semi-industrial Rabat 

Kazachstania unispora 
Kluyveromyces lactis 
Kluyveromyces marxianus 
Naumovozyma castellanii 

4 
1 
2 
1 

    

F7, semi-industrial Rabat 

Barnettozyma californica 
Kasachstania unispora 
Kluyveromyces lactis 
Kluyveromyces marxianus 
Saccharomyces cerevisiae 

1 
2 
2 
2 
3 

    

F8, semi-industrial Marrakech 

Candida anglica 
Candida parapsilosis 
Candida spp. 
Candida zeylanoides 
Kazachstania servazii 
Pichia fermentans 
Yarrowia lipolytica 

2 
2 
1 
1 
1 
2 
2 

    

F9, traditional Boufekrane 

Candida parapsilosis 
Candida zeylanoides  
Filobasidium uniguttulatum 
Rhodotorula mucilaginosa 

4 
1 
1 
3 

 
 
 
strains were deposited in public sequence databases. This were the 
D1/D2 LSU of isolate L124, accession number HF545834, the 

ACT1 of isolate L97 accession number HF545835 and COX2 of 
isolate L94 accession number HF545836. 
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RESULTS  
 
Physiological characterization and identification  
 
Preliminary identification results obtained using the API 
ID 32Cmicrotest system were compared with those from 
molecular methods in Table 2. Thirty four isolates were 
correctly identified by API ID32C, while 14 isolates were 
incorrectly identified and 20 isolates could not be identi-
fied by API ID32C. 

Isolates identified as K. lactis and K. marxianus, but none 
of the other species were able to utilize lactose as a carbon 
source (Table 2). In contrast, all isolates assimilated glu-
cose and most isolates, but not Y. lipolytica, P. 
fermentans, C. zeylanoides, C. inconspicua, Filobasidium 
uniguttulatum, and C. anglica isolates, assimilated galac-
tose. In general, the physiological profiles of different 
isolates within each of the species examined were similar 
except for those belonging to K. lactis and C. parapsilosis 
(Table 2). 
 
 
PCR-fingerprinting  
 
The 68 yeast isolates were typed by M13-PCR finger-
printing. Cluster analysis of the M13-PCR fingerprints 
(Figure 1) resulted in 14 clusters and 7ungrouped iso-
lates (L121, L124, L129, L116, L104, L117 and L142).  
 
 
Ribosomal and protein-coding gene sequence 
analysis 
 
Species identification using DNA sequences was perfor-
med for 22 isolates which were selected to represent the 
14 clusters and 7 single isolates found by M13-PCR 
fingerprinting (Figure 1). One to three of the genetic markers 
D1/D2 LSU rRNA, ITS rRNA, partial ACT1 and COX2 
genes were used to identify each representative isolate 
unequivocally. The D1/D2 LSU region was sequenced for 
all 22 isolates. In addition, the ITS region was used for C. 
zeylanoides, the ACT1 gene for C. parapsilosis, S. 
cerevisiae, K. marxianus, K. lactis and the COX2 gene for 
S. cerevisiae. The highly variable COX2 gene sequences 
were used to confirm strain divergence indicated by M13 
fingerprints. They differed in 21 nucleotide positions from 
each other. While isolate L97 showed a COX2 sequence 
identical to MUCL 51236 (FN394076), the sequence of 
isolate L94 was most similar to strain MUCL 51208 
(FN394075) with seven substitutions and to the neotype 
strain sequences AY244992, AJ295248, AF442206 with 
nine substitutions. According to the currently most often 
detected intraspecies sequence variability of 0-3 
nucleotide differences in the D1/D2 LSU rRNA region, 0-
4 differences in the ITS region, and 0-11 differences in 
the   ACT1   gene   (Daniel  et  al.,  2009  and  references  

 
 
 
 
therein) all investigated isolates, except strain L124, were 
identified to the species level as reported in Figure 1 and 
Table 1. Strain L124 was identified as a yet undescribed 
Candida species that is related to species in the Pichia 
clade. BLAST program (Altschul et al., 1997) searches 
detected two highly similar sequences (two substitutions 
over 555 bp of the D1/D2 LSU) labelled as Candida spp. 
and isolated from an industrial malting environment in 
Finland (VTT C-04532, DQ377644) (Laitila et al., 2006) 
and from a not specified substrate in Tibet (AS 2.3080, 
DQ451012) (Wu and Bai, unpublished).  
 
 
Yeast species diversity 
 
Nine jben samples led to the isolation of 16 ascomyce-
tous and 2 basidiomycetous yeast species. Each sample 
yielded between two and seven species (Table 1). 
Kluyveromyces lactis was present in six samples from 
four regions; S. cerevisiae in four samples of two regions; 
Y. lipolytica, C. zeylanoides, K. marxianus and P. 

fermentansin three samples of two regions; C. parapsilosis 
and F. uniguttulatum in two samples of two regions; C. 
inconspicua, Cl. lusitaniae, and K. unispora in two samples 
of the same region. The remaining seven species were 
present in single samples. There was no clear correlation 
between the nature of cheese analyzed (traditional or 
semi-industrial) and the yeast species diversity recovered. 
The three most frequently obtained species in terms of 
occurrence in different samples and number of isolates 
were K. lactis (12 isolates from six samples, 19%), S. 
cerevisiae (eight isolates from four samples, 12%) and Y. 
lipolytica (seven isolates from 3 samples, 10%). 

Concerning less frequently isolated species, some 
samples obtained from the same location lead to the 
isolation of the same species: samples F2, F3 from 
ElGharb: C. inconspicua, Cl. lusitaniae; F5, F8 from 
Marrakech: P. fermentans, C. zeylanoides; F6, F7 from 
Rabat: Kaz. unispora, K. marxianus. Other less frequently 
encountered species were observed from different 
sample origins: C. parapsilosis in F8 from Marrakech and 
F9 from Boufekrane; P. fermentans in F2 from ElGharb 
and F5/F8 from Marrakech; C. zeylanoides in F5/F8 from 
Marrakech and F9 from Boufekrane; K. marxianus in F4 
from Boufekrane and F6/F7 from Rabat, F. uniguttulatum 
in F5 from Marrakech and in F9 from Boufekrane. 
 
 
DISCUSSION 
 
The present study characterised physiologically and 
identified genotypically 68 yeast isolates originating from 
nine goat’s cheese samples. The comparison of physio-
logical and genotypic techniques showed that 34 isolates 
were misidentified when using the API ID 32C microtest 
system. It was noted that even species that are regularly 
encountered  in  a clinical setting, for which the  API ID32 
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Table 2. physiological and molecular identification of yeast isolates and carbone sources assimilated.  
 

Identified species by 
molecular techniques 
(number of isolates, cluster 
numbers in Figure 1) 

API ID32C 
identification 
(number of isolates) 

Reference 
Carbone sources assimilated by isolates of the same 
species 

Kluyveromyces lactis  
(13, VIII) 

Kluyveromyces lactis 
(8) 

L85, L86, L87, 
L82, L84, L89, 
L83, L90 

Lactose, saccharose, galactose L84, L85, L86: lactic acid, 
maltose, arabinose, N-acetylglucosamine, trehalose, 
mannitol, sorbose L89, L90: cellobiose, raffinose, maltose, 
trehalose, methyl-D-glucopyranoside, sorbitol, glycerol, 
palatinose, melezitose, mannitol L82, L83, L87, L88, L130, 
L131,L85: sorbitol, mannitol 

Kluyveromyces 
marxianus (5) 

L130, L131, 
L132, L130, 
L88 

    

Saccharomyces cerevisiae (8, 
II and XII) 

Saccharomyces 
cerevisiae (7) 

L97, L98, 
L141,  L99, 
L95, L96, L94 Galactose, saccharose, lactic acid, raffinose, maltose 

KLuyveromyces lactis 
(1) 

L93 

    

Yarrowia lipolytica 
 (7, VI) 

Yarrowia lipolytica (7) 
L75, L79, L78, 
L76, L80, L77, 
L81 

N-Acetylglucosamine, lactic acid, glycerol, erythritol, 
potassium gluconate 

    

Candida parapsilosis  
(6, XIV) 

Cryptococcus 
humicola (4) 

L108, L110, 
L107, L109 

All isolates except L111: galactose, saccharose, levulinic 
acid, N-acetylglucosamine, arabinose, maltose, trehalose, 
potassium 2-ketogluconate, methyl-D-glucopyranoside, 
mannitol, sorbitol, xylose, glycerol, palatinose, melezitose, 
potassium gluconate, mannitol 

Unidentified (2) L106, L111 

    

Kasachstania unispora  
(6, XIII) 

Unidentified (6, L104 
ungrouped) 

L101, L102, 
L103, L105, 
L100, L104 

Galactose 

    

Kluyveromyces marxianus (5, 
IX) 

KLuyveromyces 
marxianus (5) 

L134, L135, 
L137, L138, 
L136 

Galactose, saccharose, lactic acid, raffinose, lactose 

    
Pichia fermentans 
(4, VII) 

Unidentified (4) 
L125, L126, 
L127, L128 

N-Acetylglucosamine, lactic acid, xylose, sorbose, 
glucosamine 

    

Rhodotorula mucilaginosa (3, 
I) 

Rhodotorula glutinis 
(2) 

L119, L120 
Galactose, saccharose, raffinose, maltose, trehalose, 
mannitol, ribose, glycerol, palatinose, melezitose 

Rhodotorula 
mucilaginosa (1) 

L118  

    

Candida zeylanoides  
(3, XI) 

Candida zeylanoides 
(2, L116 ungrouped) 

L114, L116 N-Acetylglucosamine, glucosamine, potassium 2-
ketogluconate, mannitol, sorbitol, glycerol, sorbose 

Unidentified (1) L115 
    
Candida inconspicua  
(2, IV) 

Candida inconspicua 
(2) 

L112, L113 Lactic acid, glycerol, glucose 

    

Filobasidium uniguttulatum (2, 
III) 

Candida rugosa (1) L122 
Sorbitol, xylose, mannitol Filobasidium 

uniguttulatum (1) 
L123 
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Table 2. Contd. 
 

Candida anglica  
(2, X) 

Unidentified (2) L139, L140 Glycerol 

    

Clavispora lusitaniae  
(2, V) 

Unidentified (2) L91, L92 

Galactose, saccharose, maltose, trehalose, glucosamine 
N-acetylglucosamine, potassium 2-ketogluconate, sorbitol, 
methyl-D-glucopyranoside, xylose, glycerol, rhamnose, 
palatinose, melezitose, potassium gluconate, mannitol, 
sorbose 

    
Torulaspora delbrueckii  
(1) 

Torulaspora 
delbrueckii (1) 

L117  

Naumovozyma castellii 
(1) 

Zygosaccharomyces 
spp (1) 

L129  

Barnettozyma californica 
(1) 

Unidentified (1) L121  

Kazachstania servazii  
(1) 

Unidentified (1) L142  

Candida spp 
(1) 

Unidentified (1) L124  

 

Profiles of species recovered once were not shown. All isolates assimilate glucose. 
 
 
 
has been developed, that is, Cl. lusitaniae and C. 
parapsilosis, were not identified. A possible explanation 
may be that the strains have adapted to the isolation 
substrate (goat cheese) and did not show the typical 
assimilation profiles on which the API ID32C system is 
based. Progress in molecular biology has opened up 
possibilities for characterizing yeasts at the genomic 
level. The application of M13 PCR-fingerprinting coupled 
with the sequencing of ribosomal regions and protein-
coding genes proved very efficient for the identification 
and classification of yeasts (Kurtzman and Robnett, 
1998; Daniel et al., 2009; Vrancken et al., 2010). Two 
M13 fingerprint types were revealed in S. cerevisiae 
(clusters II and XII), and C. zeylanoides (cluster XI and 
one ungrouped isolate) an indication of genetic 
heterogeneity in these species (Figure 1). This genetic 
heterogeneity was confirmed for S. cerevisiae by 
divergent COX2 gene sequences (Vrancken et al., 2010). 
One isolate of Kaz. unispora was not grouped with 
isolates of Kaz. unispora (cluster XIII). This could be a 
methodical artefact since the visual inspection of the its 
profile reveals high similarity to those in cluster XIII. 

The 68 isolates represent 12 genera and 18 species 
(Table 1). The large species diversity recovered from the 
nine samples examined suggests that the genuine 
diversity was undersampled. However, the recurrence of 
the three most frequently obtained species K. lactis, S. 
cerevisiae, and Y. lipolytica among species regularly 
reported from cheeses (Fröhlich-Wyder, 2003) indicates 
the validity of the present study to determine the most 

frequently occurring yeasts. Italian fresh goat cheeses 
showed K. lactis in cheeses of all sampled seven 
producers, G. geotrichum with six and Y. lipolytica with 
four producers (Foschino et al., 2006) and the dominance 
of Geotrichum spp. and K. lactis, along with Y. lipolytica, 
Saccharomyces spp., Kazachstania exiguus and Candida 
spp. (Bonetta et al., 2008). The obtained results are 
comparable to the mentioned studies with the exception 
that no Geotrichum isolates were found. However, 
Andrighetto et al. (2000) reported only Y. lipolytica and K. 
lactis from Italian goat cheeses. This study did not 
mention sample numbers and is difficult to judge in terms 
of representativeness. 

The basidiomycetous yeasts are non-fermentative and 
can be assumed not to contribute substantially to the 
cheese-making process. Those ascomycetous yeast 
species that were detected in one or two samples or with 
low isolate numbers only are considered as fortuitous 
colonisers in this study. Given the low sample and isolate 
number analysed here, their contribution to unique 
qualities cannot be excluded.  

Kluyveromyces marxianus (asexual form C. kefyr) is 
one of the most frequently isolated yeast from cheese 
(Fröhlich-Wyder, 2003), outnumbered only by 
Debaryomyces hansenii, which has not yet been found in 
goat milk cheeses. The distinction of K. marxianus and K. 
lactis (synonym K. marxianus var. lactis, asexual form C. 
shaerica) is difficult by physiology and by molecular 
methods. Therefore, the current study employed ACT1 
gene   sequences   to  distinguish  both  species  reliably. 
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Strains of both species are able to metabolise a wide 
range of compounds including lactose, galactose and 
lactate (Kurtzman et al., 2011). Based on their similar 
physiology K. marxianus and K. lactis occupy very similar 
substrates. Notable differences are the growth of K. lactis 
on maltose, trehalose, methyl-α-glucoside and up to 

maximal 37°C, while K. marxianus is able to grow up to 
45°C, assimilates inuline, has a higher growth rate, but 
does not grow on the before mentioned carbon sources 
(Kurtzman et al., 2011).  

Saccharomyces cerevisiae is among the four most 
frequently reported yeasts from cheese (Fröhlich-Wyder, 
2003). This species is frequently reported together with 
K. marxianus and K. lactis from pasta filata cheeses, 
which are marked by mild aromas (Romano et al., 2001). 
The generally lactose-negative S. cerevisiae (Kurtzman 
et al., 2011), proved to show strain variation in this ability, 
as for example a cheese isolate was shown to assimilate 
lactose and to degrade casein (Hansen and Jacobsen, 
2001; Hansen et al., 2001). A positive growth stimulation 
of the main starter Penicillium roqueforti by S. cerevisiae 
was suggested by the same studies through a faster 
accumulation of aroma effective compounds and a more 
favourable sensory analysis of the cheeses produced 
with the combined starter relative to single starter 
conventional production. In general, the growth of S. 
cerevisiae in dairy product is assumed to be supported by 
utilisation of galactose. 

Yarrowia lipolytica has been reported from cheese with 
a similar frequency as S. cerevisiae (Fröhlich-Wyder, 
2003) and has been detected in goat milk cheeses 
repeatedly (Tornadijo et al., 1998; Foschino et al., 2006; 
Bonetta et al., 2008). The species is best known for 
extracellular enzyme production, in particular of lipolytic 
and proteolytic activities that lead to an either beneficial 
or spoilage role depending on the type of cheese (Suzzi 
et al., 2001). Considerable strain variations in enzymatic 
activities were ascribed to the strain diversity, and may, in 
view of recently evidenced species-level genetic variation, 
partly also be due to cryptic species existing in Y. 
lipolytica (Knutsen et al., 2007). Growth of Y. lipolytica in 
dairy products is thought to be supported in some strains 
by galactose and generally by lactic acid (Kurtzman et al., 
2011), present in cheese through the action of lactic acid 
bacteria.  

Typical cheese-associated yeasts are known to 
produce characteristic flavour-effective volatile sulphur 
compounds, free fatty acids, short-chain ketones and 
others. Comparisons of the major cheese-associated 
yeast species showed different amounts and compositions 
of species and strains (Sorensen et al., 2011; Kagkli et 
al., 2006). These results underline the importance to 
reproduce a species diversity in potential starter cultures 
that resembles the diversity found in typical traditional 
products as it may be impossible to imitate the regionally 
as  typical  perceived  flavours  by  single-culture starters. 

 
 
 
 
The typical cheese yeasts diversity originated from unpa-
steurised goat milk or from the environment production 
(Boutrou and Guéguen, 2005). With the standardisation 
of food production and increasing hygiene requirements 
both sources may no longer contain the appropriate 

organisms and the application of wild starter cultures 
gains importance. 

The results of the present study represent the first 
molecular analysis of the yeast microbiota of traditional 
and semi-industrial Moroccan goat cheese and revealed 
a considerable diversity. Because of the complex micro-
biota, and the interactions between different micro-
organisms with the cheese environment, species and 
strain selection for flavour improvement is not straight-
forward. Further evaluation of the metabolic properties of 
strains isolated in this study would improve the under-
standing of the Moroccan goat’s cheese microbial eco-
system and support the selection of adequate starters for 
the industrial production of goat’s cheese. 

The present study is the first report on the molecular 
identification and physiological characterization of the 
dominant yeast species occurring in traditional and semi-
industrial goat’s cheeses produced in Morocco. 
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