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Isolation and identification of yeasts in white cheese

ABSTRACT

In this study, firstly yeast was isolated from 50 white cheese samples produced by
traditional methods from raw milk. The yeast species were isolated from 50 traditional
white cheese samples and identified with the VITEK2 Compact system. There were
obtained from white cheese samples 90 isolates 35.6% Candida sake, 13.3% Candida
zeylanoides, 8.9% Candida famata and 8.9% Candida kefyr and the remaining 33.3%
Candida sphaerica, Candida colliculasa, Candida boidinii, Candida lusitaniae,
Candida parapsilosis, Candida sphaerica, Cryptococcus laurentii, Candida krusei, and
Saccharomyces cerevisiae. Yeasts are known as a saprophyte found in many foods, but
that some of them positively contribute to the fermentation. More over some yeasts are
could be used of starter culture during the manufacture of certain dairy product for
maturation by supporting the functions. some yeasts species were isolated in this study,
could be used as support culture.
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NTRODUCTION

Yeasts, which play important roles in the production and
deterioration of many dairy products, are an important member of
microflora ( Jakobsen & Narvhus, 1996; Cosentino et al., 2001).
Yeasts contribute to the aroma formation in dairy products with
the aroma compounds and other metabolites they have ( Gadaga et al.,
2001; Frohlich-Wyder et al., 2019). Cheese is the most frequently
isolated yeast product among dairy products. The reason for this may be
because dairy enterprises are suitable for yeast development. In addition,
it is also considered that cheese brine is an important source for yeast
contamination (Kesenkas & Akbulut, 2006; Haastrup et al., 2018).

The role of yeasts in cheese varies depending on the type of cheese
produced. Some yeast types cause deterioration in cheese like
discoloration, fruity flavor, and adhesive structure formation; some other
yeast types contribute to the development of tissue and flavor
compounds by taking part in the maturation process ( Ferreira & Viljoen,
2003; Atanassova et al., 2016). It is considered that yeasts can be used
as auxiliary starter cultures during production stage because of their
positive  contributions to cheese. Kluyveromyces marxianus,
Debaryomyces hansenii, Saccharomyces cerevisiae, Yarrowia lipolytica,
Trichosporon  cutaneum  (Trichosporon  beigelii), Rhodotorula
mucilaginosa, Torulaspora delbrueckii are the most common yeast
species (Jakobsen & Narvhus, 1996).

How to cite this article

Gelen, US., Ceylan Z (2021). Isolation and identification of yeasts in white cheese. Journal of
Advances in VetBio Science and Techniques, 6(2), 100-105.
https://doi.org/10.31797/vetbio.907007

J Adv VetBio Sci Tech, 2021, 6(2), 100-105

Research Article

Sevda URCAR GELEN'?
Ziya CEYLAN?

Department of Food Hygiene
and Technology, Veterinary
Medicine, Atatiirk University
25240 Erzurum, Turkey
Department of Food Hygiene

and Technology, Veterinary
Medicine, Atatiirk University
25240 Erzurum, Turkey

ORCID-
40000-0002-1852-3614
0000-0001-8644-5905

Correspondence
Sevda URCAR GELEN

surcar@atauni.edu.tr

Article info

Submission: 31-03-2021
Accepted: 14-06-2021
Online First: 25-08-2021

e-1SSN: 2548-1150
doi prefix: 10.31797/vethio
e http://dergipark.org.tr/vethio

This work is licensed under a
Creative Commons Attribution 4.0

International License

1 100 | M-


https://doi.org/10.31797/vetbio.907007
mailto:surcar@atauni.edu.tr
http://dergipark.org.tr/vetbio

Cosentino et al. isolated Debaryomyces

hansenii, Geotrichum candidum,
Kluyveromyces lactis, Kluyveromyces
marxianus, Pichia, Candida, Dekkera,

Yarrowia and Rhodotorula from different
cheese varieties (Cosentino et al., 2001). The
most frequently isolated species of fresh cheese
samples were Candida zeylanoides,
Debaryomyces hansenii, Kluyveromyces
marxianus, Yarrowia lipolytica (Lopandic et al.,
2006).

Fadda et al. conducted a study on feta cheese
samples, and isolated Kluyveromyces lactis,
Debaryomyces hansenii, Dekkera anomala,
Dekkera bruxellensis, Geotrichum candidum,
Kluyveromyces marxianus, Rhodotorula rubra,
Candida tropicalis, and Candida sake (Fadda et
al., 2001). In a study that was conducted in feta
cheese by Kaminarides and Laskos, it was
determined that Saccharomyces cerevisiae,
Candida famata, Torulaspora delbrueckii, and
Pichia membranaefaciens were dominant in
brine juice (Kaminarides & Laskos, 1992).

In a study conducted in Egypt, Issatchenkia
orientalis, Candida albicans, Clavispora
lusitaniae (Candida lusitaniae), Kodamaea
ohmeri  (Pichia ohmeri), Kluyveromyces
marxianus and Candida catenulata were
isolated from cheese (EI-Sharoud, Belloch,
Peris, & Querol, 2009). In a study in Denmark,
Debaryomyces hansenii, Kluyveromyces lactis,
Torulaspora  delbrueckii, and Yarrowia
lipolytica were isolated from cheese (Westall &
Filtenborg, 1998). Cardozo et al., it was
determined that Candida, Myxozyma, and
Debaryomyces species were dominant in soft
cheeses (Cardozo, Fusco, & Carrasco, 2017).
Karasu Yalcin et al. were identified Candida,
Geotrichum and Trichosporon yeast species
from traditional Mihalic cheeses (Karasu Yalcin
et al., 2017 ). In a study in Portuguese,
Debaryomyces hansenii, Kluyveromyces
marxianus, Candida spp. and Pichia spp. were
isolated from Serpa cheeses (Dos Santos,
Benito, de Guia Cordoba, Alvarenga, & de
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Herrera, 2017). On the other study was found S.
cerevisiae, Wickerhamomyces anomalus, Pichia
kudriavzevii, Kluyveromyces lactis, Geotrichum
candidum, Debaryomyces hansenii, Candida
tropicalis, Cryptococcus neoformans,
Rhodotorula glabrata and  Trichosporon
cutaneum (Helmy et al., 2019). Ozmen Togay
et al. were isolated Torulaspora delbrueckii and
Candida zeylanoides from white cheeses
(Ozmen Togay et al., 2020).

Yeast types vary in the environment
depending on the cheese types, production
techniques, and production locations. Yeasts
can have both positive and negative effects on
cheese with their proteolytic and lipolytic
activities. While they contribute to the
maturation of some cheeses, they also cause
some to deteriorate. For this reason, it is
important to determine the yeast profile in
cheese produced with traditional methods. In
this study, the purpose was to determine the
yeast flora of white cheese, which is a soft
cheese consumed extensively in Turkey.

MATERIAL and METHOD

The white cheese samples used in the study
were produced in local businesses with
traditional methods from raw milk. Yeasts
were isolated from 50 samples of White
Cheese. For isolation twenty five grams of the
samples was homogenized with 225 ml of
Ringer solution. Samples were serially diluted
in the physiological solution and plated on a
RBC (Rose Bengal Chloramphenicol) Agar
(Merck). The colony forming units (cfu) were
determined after incubation for 5 days at
25+1°C. From the primary cultures different

colonies  with  identical  morphological
appearance  were selected for  further
purification. The selected colonies were

inoculated on a RBCA medium and after
incubation at 25+1°C for 5 days. Strains for
identification were selected based on the
morphological and physiological
characterisation. The suspension prepared with
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pure yeast cultures was loaded into yeast cards.
Finally, all the yeast isolates were subjected to
identification using the Vitek2 Compact system
(bioMérieux). The test panels (ID-YST)
contained 46 fluorimetric tests that included
carbon source utilization, enzymatic activities
and resistance (Pincus, 2006).

Statistical analyses

SPSS for Windows 21.0 was used. The
physicochemical data were analysed by a one-
way analysis of variance (ANOVA) was used
for the microbiological data.

RESULTS

The 90 isolates that were obtained from white
cheese samples were Candida sake (32%) at a
rate of 35.6%, Candida zeylanoides (12) at a
rate of 13.3%, candida famata (8) at a rate of
8.9%; Candida kefyr (8) at a rate of 8.9%; and
the rest 33.3% consisted of Candida sphaerica
(4), Candida colliculasa (2), Candida boidinii
(2), Candida lusitaniae (4), Candida
parapsilosis (2), Candida sphaerica (4)
Cryptococcus laurentii (4), Candida krusei (4)
and Saccharomyces cerevisiae (4) yeasts. The
yeast types, which were derived from white
cheese samples, are given in Table 1.

Table 1: The yeast types, which were derived from white cheese samples

Yeast species Number of yeast Percentage Number of Percentage of
of total samples with yeast ~ Sample with yeast

Candida sake 32 35.6 18 36
Candida zeylanoides 12 13.3 4 8
Candida sphaerica 8 8.9 4 8
Candida famata 8 8.9 4 8
Candida kefyr 8 8.9 2 4
Candida krusei 4 4.4 4 8
Candida lusitaniae 4 4.4 3 6
Cryptococcus laurentii 4 4.4 2 4
Saccharomyces cerevisiae 4 4.4 3 6
Candida boidinii 2 2.2 2 4
Candida colliculasa 2 2.2 2 4
Candida parapsilosis 2 2.2 2 4

Total 90 100 50 100

DISCUSSION type they are isolated from. The white cheese

The yeasts that can develop in dairy products
have positive effects on ripening with their
physiological and biochemical properties like
lactose fermentation or assimilation, high
lipolytic and proteolytic activity, lactic acid and
citric acid, the ability of developing at low
temperatures and  tolerating high  salt
concentrations (Fleet, 1990; Frohlich-Wyder et
al., 2019). Yeasts vary depending on the cheese

used in this study had similarities to feta cheese.

Candida sake, which was isolated from
many white cheese samples, was similarly
isolated from Danish feta cheese, although not
dominant in Sardinian feta cheese, this yeast
species was also isolated ( Westall &
Filtenborg, 1998; Fadda et al., 2001). Although
Candida zeylanoides, which was isolated in this
study, is one of the most isolated yeast species
in studies on both soft and hard cheese varieties,
its lactose and lactate are negative ( Seiler &
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Busse, 1990; Pereira-Dias et al., 2000; Callon et
al., 2006; Lopandic et al., 2006; Karasu-Yalcin
et al., 2017; Dos Santos et al., 2017; Ozmen
Togay et al., 2020)

Candida famata species, which were reported to
contribute to aroma formation in cheese, have
previously been isolated at similar rates in
studies conducted on different cheese varieties
(Besancon et al.,, 1992; Pereira-Dias et al.,
2000; Romano et al., 2001; Atanassova et al.,
2016; Karasu-Yalcin et al., 2017; Dos Santos et
al., 2017; Helmy et al., 2019; Ozmen Togay et
al., 2020). Candida famata (perfect form is
Debaryomyces hansenii) may be used as a
starter culture to help in cheese production as it
can assimilate lactose, lactic and citric acids,
produce lipoidase and proteases and develop in
high salt concentrations and low pH values
(Fatichenti et al., 1983; Welthagen & Viljoen,
1999; Van Den Tempel & Jakobsen, 2000).
Candida kefyr (perfect form is Kluyveromyces
marxianus) was a yeast species that was often
isolated, even if it is not dominant flora, in
studies conducted in different cheese varieties,
as it was the case in this study ( Welthagen &
Viljoen, 1997; Welthagen & Viljoen, 1998;
Romano et al., 2001; Callon et al., 2006;
Atanassova et al., 2016; Dos Santos et al., 2017;
Ozmen Togay et al., 2020). Candida Kkefyr,
which can ferment lactose, is usually available
in milk and dairy products. It encourages
reproduction in cheese where other yeasts are
low especially because they can ferment lactose
(Padilla et al., 2014).

Saccharomyces cerevisiae (Callon et al., 2006;
Atanassova et al., 2016; Helmy et al., 2019;
Ozmen Togay et al., 2020), Candida colliculasa
(Romano et al., 2001), Candida sphaerica
(Besancon et al.,, 1992), Candida lusitaniae
(Facchin et al., 2013) Candida krusei (Facchin
et al., 2013; Karasu-Yalcin et al., 2017) and
Candida parapsilosis (Seiler & Busse, 1990;
Callon et al., 2006; Facchin et al., 2013; Dos
Santos et al., 2017; Ozmen Togay et al., 2020)
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were found in different cheese varieties as in
previous studies but were not dominant.

CONCLUSION

As a result, we determined in our study that
Candida spp. constituted the predominant yeast
flora in white cheeses. Yeasts have effects on
both ripening and deterioration in cheese. For
this reason, firstly the yeast profile in cheese
must be determined, and then it should be
determined which yeast species can be used as
auxiliary starters in different cheese types. In
this way, both the ripening time will be
shortened, and the products will be more
aromatic.
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