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ARTICLE INFO ABSTRACT

Keywords Yoghurt is the most popular type of fermented milk in Egypt and around the world, and its

sensory attributeshave a large effect on consumer acceptability. It is anutritiously balanced food
PCR containing most ofthe nutrients gift in milk but in a more assailable form.A total of 120 random
Restriction samples of plain yoghurt (Companies and Dairy shops) and fruit yoghurt were purchased from
Yeast different dairy shops and supermarkets from different placesinCairo Governorate.. Polymerase
Yoghurt chain reaction was applied for identification of some isolated yeast specially Candida species,

Yarrowia, Trichosporn, and Rhodotorula. PCR product of the isolate by ITS regions

wassubjected to restriction enzymes (Mspl). The internal transcribed gene regions were
Received)1/08/2019 digested with restriction enzymes Mspl (Thermo scientific) generated bands corresponded to
Accepted22/09/2019 the predicted size (330 — 600 bp). In conclusion; there is contamination in yoghurt
Available On- samples by a wide variety of yeast. Candida was the most common genera isolated
Linexx/xx/2020 from yoghurt. Phenotypic method not enough to identify most yeast species.

Genotypic method is the most accepted method for identification of yeasts into

species and varieties.

1. INTRODUCTION

Yoghurt is the most common among the dairy products
consumed around the world, and its sensory attributes,
have a large effect on consumer acceptability (Saint-
Eve et al., 2006) and it is anutritiously balanced food
containing almost all the nutrients present in milk, but
in a more assailable form (Olugbuyiro, 2011). Yoghurt
is the most popular type of fermented milk in Egypt.
The nutritive value of yoghurt is attributed to the fat,
sugar and case in contents. Therefore, yoghurt is
recommended for sick and convalescent people. It also
inhibits the bacterial flora of intestine which may lead
to constipation autointoxication and colitis, as well as,
it helps in the absorption of calcium and phosphorus
(Khan et al., 2008).

Yeasts are known to be the most important
contaminants in some types of fermented dairy
products, such as yoghurt and sour milk where yeasts
are the major cause of spoilage because the low pH
offers a selective environment for their growth (Flee,
1990). Typical defects are gas production, yeasty off-
flavor and loss of texture and in pathogenic fungi, such
as Candida species, secreted proteins play important
roles in fungal pathogenicity and host immunity. The
majority of those that have been specifically targeted
for study are the hydrolytic enzymes of C. albicans,
including the secreted proteinases, phospholipases and
lipases (Hube and Naglik, 2001).

Molecular techniques have provided alternative
methods for diagnosis and identification of pathogenic
fungi, including Candida species (Yeo and Wong,
2002). Molecular identification methods are becoming
popular due to their high accuracy, sensitivity (low
false-positiverates), and specificity (low false-negative
rates) for the identification and differentiation of C.
albicans from other Candida species (Neppelenbroek et
al., 2006). Therefore, the present investigation is aimed
to isolation of different type of yeast from yoghurt,
identification of isolated yeast by morphological,
biochemical and using RapID yeast plus and molecular
identification of some isolated yeast by using
conventional PCR

2. MATERIAL AND METHODS

2.1. Collection of samples:

A total of One hundred and twenty random samples,
forty of plain yoghurt (dairy shops), twenty of plain
yoghurt (companies) and sixty of fruit yoghurt were
collected from different markets in Cairo Governorate.
The yoghurt packs were intact and within the valid date
of consumption. The samples were transferred to the
laboratory for mycological examination.

2.2. Yeast isolation and identification:
The examined samples were prepared according to the
technique recommended by APHA (2002).
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The isolates were picked up by sterile loop from
primary culture and were sub-culturedon to Sabouraud
dextrose agar slopes and identified according to Lodder
and Krieger Van Rij (1970).

Morphological examination was carrying out by
studying the morphological characters of the isolates
by macroscopic and microscopic examination
according to Finegold and Martin (1982).Germ tube
test was performed according toKoneman et al. (1992).

2.3. RapID identification kits were used for
identification of yeasts (Espinel-Ingroff et al., 1998)
RapID identification kits: RapIDTM Yeast Plus
System is a qualitative micro method employing
conventional and chromogenic substrates for the
identification of medically important yeast, yeast-like
and related organisms isolated from human clinical
specimens. A complete listing of the organisms
addressed by the RapID Yeast Plus System is given in
the RaplD Yeast Plus Differential Chart.
Identifications are made using individual test scores
from RaplD Yeast Plus panels in conjunction with
other laboratory information to produce a pattern that
statistically resembles known reactivity for taxa
recorded in the RapID System database. These patterns
werecompared through the use of the RapID Yeast Plus
Differential Chart, or by derivation of a microcode and
the use of ERIC (Electronic RaplD Compendium)
database.

2.4. Prevalence of proteolytic activity of pathogenic
species:

Casein activity of isolates: on modified Czapek agar
(MCA) medium according to El-fadaly et al. (2015).
One ml of sterilized skim milk was added to Czapek
agar (MCA) medium. All plates were spot inoculation
by tested yeasts isolated strains. After incubation at
25°C, the plates of casein were flooded with copper
sulfate (10%). The results were recorded by measuring
the diameter of growth of clean zone.

2.5. Molecular identification by using conventional
PCR:

DNA extraction from isolates was done according to
QlAamp DNeasy Plant Mini kit Plant Mini kit
Catalogue no0.69104. It was\ used for PCR
amplification of internal transcribed spacers (ITS)
(ITS1 and ITS4) primers prepared by Sigma Company
were used

ITS1 F-5-TCCGTAGGTGAACCTGCGG-3'
ITS4 R-5--TCCTCCGCTTTATTGATATG -3'
PCR reaction was performed in a Thermal cycler (BIO-
RAD S1000 USA). The reaction mixture of DNA
samples were tested in 50 pl. reaction volumes in a 0.2
ml. Eppendorf tube, containing 25 pl PCR Mix which
was composed of: (10X buffer, 10mM d NTPs mixture,
Taq polymerase), 1 pl of each primers, 2 pl target
DNA, complete to a final volume of 50 u with sterile
molecular water. Protocol for amplification conditions
of PCR products using ITS. initial step at 94°C
followed by 35 cycles at 94 °C for 1 min., 56°C for 1
min. and 72 °C for 1 min. and a final extension step at
72 °C for 10 min.

2.6. Restriction enzymes Mspl:
PCR product of the isolate by ITS regions subjected to
restriction enzymes (, Mspl) the internal transcribed
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gene regions were digested with restriction enzymes
Mspl (Thermo scientific), according to the
manufacturer’s instructions as follow.

The digests were separated on 1.5% agarose gels. The
molecular sizes of the ITS digests were determined by
comparison with a DNA molecular marker using
AlphaView — Alphalmager Hb Version: 3.4.0.0.
(Image acquisition and analysis software).

3. RESULTS

Incidence of yeast isolated from plain and fruit yoghurt
examined samples

The results showed in table (1) declared that the
incidence of yeast, in fruit yoghurt samples were 6 out
of 60 (10%) , in plain yoghurt companies samples were
8 out of 20 (40%) and for plain yoghurt dairy shops
samples were 33 out of 40 (82.5%) .

Table 1 Incidence of yeast isolated from different
examined yoghurt samples

Type of yyo No. of No. of isolated yeast
samples samples No. %
Plai n 40 33 825
yoghurt(dairy

shops)

Plain yoghurt 20 8 40
(companies)

Fruit yoghurt 60 6 10

(companies)

Incidence of yeast genera isolated from different
examined yoghurt samples.

The results achieved in table (2) concluded that the
predominant isolated (11) strains were Candida spp.,
Hanseniaspora  spp.,  Zygosaccharomyces  spp.,
Saccharomyces spp ,Rhodotorula spp Torulopsis spp ,
Brettanomyces bruxellensis, schizosaccharomyces
pombe trichosporn spp., Debaryomyces spp. and
Yarrowia lipolytica with prevalence of 23 (38.33%) ,
20 (33.33%),9 (15%),8 (13.33%), 6 (10%), 5 (8.33%),
5 (8.33%), 4 (6.66%), 3 (5%), 3 (5%) and 1 (1.6%)in
plain yoghurt (shops and companies), respectively. In
fruit yoghurt isolated genera were Debaryomyces spp
and Torulopsis spp prevalence of 3 (5%) of each.

Identification of yeast by RaplD identification kits.
Fig. (1) and Fig. (2) showed identification of
Rhodotrulla  rubra and  Yarrowia lipolytica
respectively.

Fig. 1 RaplD identification kits for Rhodotrulla rubra
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Fig. 2 RaplID identification kits for Yarrowia lipolytica
Prevalence of proteolytic activity of pathogenic
species.

Proteolytic activity of pathogenic species was indicated
by the clear zones of hydrolysis (degradation of milk
protein around the colony) were measured and
recorded. The results were shown that isolates of
pathogenic spp. (51.35%) were positive for proteinase
enzyme that result showed in table (3) and diameter of
Proteolytic zone of pathogenic species arranged
between 13-30 (Table 4, Fig.3)

.

Fig. 3 Candida guiliermondii show zone of h4yarolysis on (MCA)
medium

Molecular identification of some pathogenic yeast:
PCR system was used for the identification of some
isolated yeast. It identified (7) strains were Candida
parapsilosis,Yarrowia lipolytica,Rhodotrulla rubra,
Candida guiliermondii, Candida albicanis, Candida
norvegenisis and Trichosporn beigelii broad range of
clinically relevant yeasts. The primer used gives
anamplicon (330-600 bp) from all isolates tested.(Fig.
4 &5).

Fig. 4 Ethidium-bromide stained 1.5% agarose gel with ITS-1/4
amplicons. Lanel: Molecular weight marker. Lane2: Candida
parapsilosis (520 bp). Lane3: Yarrowia lipolytica (350 bp). Lane4:
Rhodotrulla rubra (600 bp ). Lane5: Candida gulliermondii (516 bp).
Lane6: Candida albicanis (535 bp). Lane7: Candida norvegenisis (488
bp). Lane8: Trichosporn benigeli (330 bp). Lane9: Candida
guiliermondii(516 bp).

133

Fig. 5 Ethidium-bromide stained 1.5% agarose gel digested with Mspl.
Lanel: Molecular weight marker. Lane2: Candida parapsilosis(520
RF). Lane3: Yarrowia lipolytica (150-200 RF). Lane4: Rhodotrulla
rubra (100-500 RF). Lane 5: Candida gulliermondii (516 RF). Lane6:
Candida albicanis (238-297 RF). Lane7: Candida norvegenisis (139-
524 RF). Lane8: Trichosporn benigeli (330 RF). Lane9: Candida
guiliermondii(516 RF).

Comparative methods for identification of different
yeast isolates:

Identification of yeasts by conventional method was
not enough to achieve an accurate result and used
molecular identification was important to give accurate
result by using PCR(Table 5).

4. DISCUSSION

During milking, yeast contamination originates in most
cases from the floors, litter, feed, and air, and only less
frequently from the milking machine or udders affected
with mastitis (Blichl and Seiler, 2011). Yeasts are the
main  spoilage organisms found in cultured
milk/yogurtdue to the higher acidity in these products
(Mayoral, 2005). Despite technological advances,
fungal spoilage was still a main issue in the dairy
industry(Garnier et al., 2017). In the current study, we
identified yeasts from yoghurt examined samples
through mycological and molecular identifications to
investigated some pathogenic yeast isolated from
yoghurt from different dairy shops and supermarket in
Cairo governorate in Egypt.

Result cleared that fruit yoghurt samples were 6 out of
60 (10%) are positive yeast, also result cleared thatin
plain yoghurt companies samples were 8 out of 20
(40%) samples were positive yeast and result of plain
yoghurt dairy shops samples were 33 out of 40 (82.5%)
samples were positive yeast. This result agreed with EI-
Bakri and EL-Zubeir (2009), who recorded that the
plain yoghurt samples showed higher contamination
with yeast compared with fruit yoghurt. While,
Salomskien and Ma¢ionien (2009), mentioned that
addition of fruit gives more yeasts population on fruit
yoghurt products.

The high yeast incidence often indicates neglected
hygienic measures during production and handling,
contamination of raw material, unsatisfactory
sanitation or unsuitable time and temperature during
storage and/or production (Soliman and Aly,
2011).The high total yeast counts may be resulted from
inadequate processing (Aly et al., 2010). From the
results achieved in table (2) concluded that the
predominant isolated (11) strains were Candida spp.,
Hanseniaspora  spp., Zygosaccharomyces  spp.,
Saccharomyces spp ,Rhodotorula spp Torulopsis spp ,
Brettanomyces bruxellensis, schizosaccharomyces
pombe trichosporn spp., Debaryomyces spp. and
Yarrowia lipolytica with prevalence of 23 (38.33%) ,
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20 (33.33%), 9 (15%) , 8 (13.33%) , 6 (10%) , 5
(8.33%), 5 (8.33%) , 4 (6.66%), 3 (5%) , 3 (5%) and 1

(1.6%) in plain yoghurt (shops and companies)
respectively

Table 2 Incidence of isolated yeast from examined yoghurt samples.

Isolated genera

Plain yoghurt
No.

(dairy shops and companies) Fruit yoghurt

% No. %
Brettanomyces bruxellensis 5 8.3 0 0
Candida spp 23 38.33 0 0
Debaryomyces spp 3 5 3 5
Hanseniaspora spp 20 33.33 0 0
Rhodotorula spp 6 10 0 0
Saccharomyces spp 8 13.33 0 0
Schizosaccharomyces pombe 4 6.66 0 0
Torulopsis spp 5 8.33 3 5
Trichosporn spp. 3 5 0 0
Yarrowia lipolytica 1 1.6 0 0
Zygosaccharomyces 9 15 0 0
Table 3 Prevalence of proteolytic activity of pathogenic species from examined yoghurt samples.
Strain Total No. of isolates No. of positive isolates Percentage
Pathogenic spp. 37 21 56.75%
Table 4 Diameter of proteolytic zone of pathogenic species.
No. of +Ve No. of —Ve
Yeast Strains examined strain +Ve Zone Strain( Non —
(mm) proteolytic )
Candidia spp iuuundefined genera Undefined genera Undefined 23 11 13-25 12
generaUndefined genera Undefined genera
Rhodotorula spp 6 5 15-20 1
Torulopsis spp 8 5 24-30 3
Table 5 Comparative methods for identification of different yeast isolates.
Species of yeast Conventional method of identification RapID yeast system PCR

(Restriction enzyme)

C.parapsilosis C. parapsilosis

Yarrowia lipolytica Unknown
Rhodotrulla rubra Rhodotrullaspp
C. guiliermondii Candida spp
C. albicanis C. albicanis
C. norvegenisis Unknown
Trichosporn benigeli Unknown

C.parapsilosis
Yarrowia lipolytica
Rhodotrulla rubra

C.parapsilosis
Yarrowia lipolytica
Rhodotrulla rubra

C. guiliermondii C. guiliermondii
C. albicanis C. albicanis
Unknown C. norvegenisis

Trichosporn benigeli Trichosporn benigeli

In fruit yoghurt isolated genera were Debaryomyces
spp and Torulopsis spp prevalence of 3 (5%) in each
other that similar to Sharma et al., (1993) , Spreer and
Mixa (1998) , Rohm et al., (1992) and Mayoral et al.,
(2005) reported that the isolation of Rhodotorula spp.,
Candida spp. and Torulopsis spp. from locally
produced yoghurt that suggests its high fungal
contamination. El-Diasty and EI- Kaseh (2008)
examined a total of 40 of yoghurt samples which
randomly collected. Yeasts were detected in 50 % of
yoghurt samples. Species isolated were Candida spp.,
Rhodotorula spp., Torulopsis spp. and Saccharomyces
spp. concerning proteolytic activity of isolated yeast,
the result was shown that isolates of pathogenic spp.
(56.75%) were positive for proteinase enzyme. Showed
that table (3, 4) and figure (3).that similar to  Deak et
al., (2000) recorded that Yarrowia lipolytica and
Candida zeylanoides have ability to produce proteases.
El-Diasty and Salem (2009) showed that most isolates
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of Candida lipolytica, Candida parapasillosis Candida
tropicalis, Rhodotorula spp. and Saccharomyces spp.
exhibited a proteolytic activity with different strength.
Candidiasis otherwise known as thrush is a fungal
disease caused by yeasts of the genus Candida having
nearly 200 species. Among them, six are most
frequently isolated, while C. albicans is the most
abundant and significant species C. tropicalis, C.
glabrata, C. parapsilosis, C. krusei and C. lusitaniae
have also been implicated as causative agents
(Dhama et al., 2013). Yeasts are responsible for
several types of infections including oral thrush,
vaginitis, urinary tract infection, endocarditis,
respiratory syndromes, meningitis, etc. The common
"yeast infection" is typically caused by Candida
albicans. (Thapa et al., 2015) Nucleic acid

detection methods by molecular biology such as PCR
have become a common tool for identification and
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characterization of microbial communities. (Madigan
et al., 2000).

In the present study, conventional PCR system was
used for the identification of some isolated yeast. It
identified (7) strains were Candida parapsilosis
,Yarrowia lipolytica ,Rhodotrulla rubra ,Candida
guiliermondii ,Candida albicanis ,Candida
norvegenisis and Trichosporn beigelii broad range of
clinically relevant yeasts. The primer used gives an
amplicon (330-600 bp) from all isolates tested. That
result similar to Dlauchy et al., (1999), Esteve-Zarzoso
etal., (1999), Deak et al., (2000) , Akhtar et al., (2014)
reported that PCR system was used for the
identification of nine representative yeast isolates.
Using the described primers, we could amplify DNA
from all nine tested yeasts including Candida,
Saccharomyces, Trichosporon, Cryptococus,
Torulopsis and Rhodotorula representing a broad range
of clinically relevant yeasts.

5. CONCULOSION

From the present study we concluded that there is
contamination in yoghurt samples by a wide variety of
yeast. Also, candida was the most common genera
isolated from yoghurt. Phenotypic method not enough
to identify most yeast species. Genotypic method is the
most accepted method for identification of yeasts into
species and varieties.
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