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Isolation, identification and detection of some virulence factors in yeasts
from local cheese in Mosul city
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Abstract

Fifty samples of local cheese were purchased from Mosul city markets during the period from April 2012 to November
2013 to identify and characterize yeast species in these samples. Fifty-eight yeast isolates were identified and confirmed
biochemically. They were Candida albicans (13.8%), Candida krusei (9.6%), Candida tropicalis (10.3%), Candida
parapsiloosis (25.8%), Geotrichum candidum (20.6%), Rodotorella spp. (10.3%) and mixed yeasts (12.9%). Virulence factors
(Hemolytic, Phospholipase, Aspartylprotinase and Estrase activities) of Candida isolates were determined. All isolates show
one or more of these activities except Candida krusei. The presence of Candida isolates in this type of cheese refer to the
importance of this genus to the health of consumers was discussed.
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Introduction one of the traditional preservation method for milk in rural
areas. Dairy products are extremely popular and the people

Cheese is the name given to a group of fermented milk are incorporating more dairy products in their daily diets
products produced throughout the world in great variety of due to its durability in hot weather compared with milk as
flavors, textures and forms. Fox et al. (1) suggested that well as for its convenience and nutritive value. The
there are more than 1000 varieties of cheese worldwide. increasing demand by Iranian consumers is mainly
Walter and Hargrove (2) described about 400 varieties and attributed to its high protein content and low price. Soft
list the names of a further 400, while Burkhalter classify white cheese locally known as Jiben-Al-Arab is the major
510 wvarieties (3). Cheese manufacturing in Mosul city is natural locally produced cheese type during spring season
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from sheep milk in Mosul city. Jiben-Al-Arab is a pickled
cheese to which unknown percentage of salt is added,
depending on the procedure of the manufacturer. Jiben-Al-
Arab is usually packed in tins filled up with salted whey
and stored at room temperature. No known amount of this
type of cheese is usually produced in Mosul governorate
and no known complete bacteriological picture of this
product is available except some studies referred to (4,5).

The local soft cheese as one of the demand food is not a
high stable product, since it is a fresh product, with very
high moisture (>55%) content and low (may range between
1.4-1.6%) salt concentration. These characteristics easily
allow the microbial growth in the cheese (6). Milk and milk
products serves as an excellent growth medium for a wide
range of microorganisms (7).

Yeasts and molds can cause various degrees of food
decomposition. Their ability to proliferate in a wide range
of pH and temperatures, and in foods of various water
contents, make it necessary to detect fungal spoilage at the
early stages. The presence of yeasts is the major
microbiological economical and sensory problems (8).
They wusually present in raw milk do not survive
pasteurization and their presence in cheese considered as
one of the indicatives of low processing temperature and re-
infection during manufacturing (9) especially if free
moisture is available at the surface like walls and shelves of
ripening rooms, air, equipment, water, milk, brine, etc. (10).
The number and types of microorganisms in milk
immediately after milking are affected by factors such as
animal and equipment cleanliness, season, feed and animal
health (11). In the last years, a considerable increase of
illness caused by infection with Candida species, these
yeasts have been related to animal variation species, due to
the hazard use of different of antibiotics. There were
several species of Candida speciessuch as C. albicans, C.
tropicalis, C. pseudotropicalis C. krusi. andC. albicansis
considered the most important pathogen responsible for
infectious diseases in animals (12).

So, the objective of this study is to isolate yeasts from
locally produced cheese and evaluate some virulence
factors of the pathogenic isolates of Candida.

Materials and methods

Sampling

A total of 50 soft cheese samples were collected from
local Mosul city markets in their marketing plastic press lid
containers during the period from April 2012 to November
2013. Each cheese sample was represented by one whole
cheese (450 g) and transferred in an ice box to the
laboratory of microbiology, college of veterinary medicine
within an hour for enumeration and identification of yeasts.

82

Enumeration and isolation of yeast strains

The method of Hakim and ez al. (13) was employed for
Enumeration and isolation of yeast strains. The method is
briefly as follows: Ten grams of cheese samples were
placed in 90 ml of sterile 2% (w/v) sodium citrate preheated
to 45°C and were homogenized using a stomacher blender
for 90 s at 250 rpm (22). Serial dilutions in 2% sodium
citrate solution were applied and spread on Sabourauds
dextrose agar plates (SDA). The plates in duplicates were
incubated at 25°C for 3 days. Counts were calculated as the
number of colony forming units per gram of sample and
were reported as logl0 CFU g'. Three to five colonies
were selected from each dilution sample, and streaked to
single colonies on SDA and were further purified and
maintained on slants of SDA. The isolated yeast strains
were characterized with classical methods, and identified to
species level by morphological and physiological standard
methods as recommended by Kurtzman et al. (14).

Biochemical activities of yeasts

The biochemical reactions were concluded by using
sugar fermentation and urease test. Complete identification
of different yeast isolates was performed according to
Cruickshank et al. (15).

Virulence factors

Thirty three of the isolates (Candida isolates), were
tested for hemolytic activity, phospholipase production,
extracellular proteolytic activity and esterase activity.

Detection of hemolytic activity

Hemolytic activity was assayed using a method
described by Luo et al. (16). A loopful of the stock culture
was streaked onto SDA and incubated at 37°C for 18 h. The
resultant cultures were harvested and washed with sterile
saline, and a yeast suspension with an inoculums size of 10*
cells/ml was prepared. The plates were incubated at 37°C in
5% CO, for 48 h. The presence of distinct translucent halo
around the inoculums site, viewed with transmitted light,
indicated positive hemolytic activity.

Detection of secreted aspartylprotinase

Proteolytic activity was measured by the ratio of the
diameter of the colony and the total diameter of the colony
plus precipitation zone as described by Price ef al. (17). The
halo around the colony produced by proteolytic activity of
the candida strain will be referred to as the "Precipitation
zone". C. parapsilosis ATCC 22019 served as a negative
control.

Detection of phospholipase activity

Phospholipase production was assayed according to a
method described by (17). Sabouraud dextrose agar (20 ml)
supplemented with 1mol/l sodium chloride, 0.005 mol/l
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Calcium chloride, and 8% sterile egg yolk emulsion was
poured onto 90 mm diameter plates. A single colony (~ 6
mm) of each yeast isolate was inoculated onto the surface
of the medium. The plates were incubated at 37 C° for 5
days. C. albicans ATCC 10231 served as a positive control.
Phospholipase activity was measured according to
proteinase testing.

Detection of estrase activity

Esterase activity was determined using the Tween 80
opacity test medium, prepared with 10 g Bactopepton, 5 g
of Nacl, 0.1 g Cacly, and 15 g agar in 1 | of distilled water,
adjusted to a pH of 6.8 and autoclaved. When the medium
cooled (50°C), 5 ml of Tween 80 was added. Lipolytic
enzymes were added to hydrolyze the medium, librating
fatty acids that bind with calcium and form a precipitation
halo around the inoculation site. Detection of lipolytic
activity on all substrate plates was performed by observing
zones of precipitation around the colonies when viewed by
transmitted light. These precipitates are found as a result of
hydrolysis of the Tween compound. Subsequent to the
cleavage of ester bonds, the fatty acids released combine
with calcium ions in the medium to form insoluble calcium
salts (18).

Results

Total yeast count of local cheese samples

From table 1, it is evident that all local cheese samples
were contaminated with varying number of yeasts and all
had count > 1LogCFU/g of tested cheese samples. More
than half of the tested cheese samples (60%) had total yeast
count of 1.5-2 Log CFU /g. In the second order (32%) were
the cheese samples with total yeast count between 2-2.5
Log CFU/g of. The least yeast percentage (8%) of the
cheese samples had count of 1-1.5 Log CFU/g.

Table 1: Log CFU/gm of total yeasts count of fresh local
cheese samples in Mosul city

Log CFU/gm. Samples No. (%)
Not detected 0 0
<1 0 0
1-1.5 4 8
1.5-2 30 60
2-2.5 16 32
Total samples 50 100

Identification of yeast species

Yeast species from local cheese samples confirmed by
biochemical activities are illustrated in table 2 and 3. There
are evident that more than half 33/58 of the yeast species
were belonged to the genus Candida with a percentage of
(56.9%). In the second order 12/58 (20.69) were belonged
to the genus Geotrichum (Geotrichum candidum). In the
third order 6/58 (10.34), were the yeasts belonging to genus
Rodotorella [unidentified species]. Still 7/58 (12%) of the
yeasts contaminated local cheese samples were mixed
(unidentified).

Table 2: Yeast species isolated from fresh local cheese

Yeast species Number  Percentage (%)
Candida albicans 8 13.80
Candida krusei 4 6.90
Candida tropicalis 6 10.34
Candida parapsiloosis 15 25.86
Geotrichum candidum 12 20.69
Rodotorella spp. 6 10.34
Mixed unidentified yeasts 7 12.07
Total 58 100.0

Table 3: Biochemical activities of the Candida spp. Isolated from local cheese samples

Candida species Sugar fermentation Sugar assimilation Germ Urase
Glucose Galactose Sucrose Maltose Glucose Lactose Sucrose Maltose tube

Candida albicans + + - + + - + + + -

Candida krusei + - - - + - - + - +

Candida tropicalis + + + + + - + + - -

Candida parapsiloosis + - - - + - + + - -

The virulence factors of Candida isolates from local
cheese samples are shown in table 4. Hemolytic activity of
these isolates show variance in their activity among species,
being higher (87.5%) in C. albicans, followed by C.
tropicalis and C.parapsiloosis with percentages of 60% and
59% respectively. No hemolytic activity was found with
C.krusei. Phospholipase activity was found in C.
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parapsiloosis and C. tropicalis with 73.3 % and 50%
respectively. No Phospholipase activity was found in C.
albicans and C. krusei. All candida species had Aspartyl
activity, in percentages of 66.6%, 50% and 33.3% for C.
tropicalis, C. albicans and C. parapsiloosis respectively,
except C. krusei, which show no activity.
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Table 4: Virulence factors of the Candida species isolated from local cheese samples

Candida species

Virulence factors

Hemolytic activity Phospholipase activity Aspartyl activity Estrase
No. Positive % No. Positive % No. Positive % No. Positive %
Candida albicans 8 7 87.5 8 0 0 8 4 50 8 0 0
Candida krusei 4 0 0 4 0 0 4 0 0 4 0 0
Candida tropicalis 6 3 50 6 3 50 6 4 66.6 6 1 16.66
Candida parapsiloosis 15 9 60 15 11 73.3 15 5 333 15 0 0
Discussion Hemolysin, a putative virulence factor thought to

It is widely recognized that yeasts can be an important
component of the microflora of many cheese varieties
because of the low pH, low moisture content, high salt
concentration and refrigerated storage of these products
(19). Nevertheless, yeasts play a dual role depending on the
cheese. In fact, in some cheese types they make a positive
contribution to the development of flavor and texture
during the stage of maturation, while in other varieties,
yeasts can be regarded as spoilage organisms. Yeast
spoilage is recognized as a problem primarily in fermented
milk and cheese (20,21).

The most prevalent yeast genera identified in this study
were Candida, Geotrichum and Rodotorella (Table 2). This
finding is in line of many results obtained by (22), who
found that the predominant yeast genera identified were
Candida, Geotrichum in addition to Cryptococcus
neoformance and Trichosporum cutaneum, and also to the
results of (23), who reported Candida,Rodotorella and
Trichosporum. Very close percentage of yeast genera
identification for Candida, Geotrichum and Rodotorella
was reported by (24) to ours of the same yeast genera (90%
vs. 88%).

Carbohydrate fermentation and assimilation give an aid
in the identification of yeasts, and this is also the idea of
wang (25) and Zaini et al. (26), who reported that
carbohydrate assimilation is necessary for definitive
identification of Candida species, but Finegold and Baron
(27) go further when they stressed that biochemical
identification is of great importance of laboratory
identification of C. albicans.

The main mechanisms by which yeast growth
influences the final quality of cheese are: fermentation of
lactose, utilization of lactic acid and lipolytic and
proteolytic activities (28).

Candida speciesnow rank as the fourth most common
cause of bloodstream infections and attributable mortality
rate is 35%. (29) to it is of interest to determine whether
virulence factors are present in C.albicans isolates in our
study. The answer came from the various percentages of
different virulence activities in different C. albicans isolates
(Table 4).
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contribute to Candidal pathogenesis. In particular, the
secretion of hemolysis, followed by iron acquisition,
facilitate hyphal invasion in disseminated candidiasis (30).
In this study, it is well evident that C. albicans isolates were
the highest in hemolytic activity, since 7/8 of C.albicans
isolates (87.5%), were positive to hemolysin activity. This
finding goes in the line of (31), who thought that although
other Candida species than C.albicans are frequently
reported, but C. albicans still among the most pathogenic
species of fungal pathogens.

Phospholipases activity has been identified in many
fungal pathogens including Candida species, Cryptococcus
neoformance and Aspergillus fumigates (32).

In this study C.parapsiloosis isolates were the highest
in Phospholipase activity, but not C. albicans which show
no Phospholipase activity (73.3% vs.0% respectively).
Phospholipase are believed to be involved in the disruption
of host membranes and it has been implicated in C.
albicans virulence in several systems, but their role in
C.parapsiloosis is not clear (33). No explanation for the
absence of Phospholipase activity in C. albicans could be
drawn, but the sample size and the biological differences
between tested strains may give an exit to this inconsistency
with others.

Proteinase activity is an important virulence factor
because this activity facilitates the establishment of the
infection (34). refering to (35) protease activity is an
isolate- specific activity and therefore depends on the strain
used. Available information about the higher virulent
secretary aspartic proteinase (saplp to Sap 10p) in
C.albicans compared to less Sap activity in C.parapsiloosis
is referred to (23), which in turn occur in the line of our
results of 50% vs.33.3% respectively.

lipolytic activity has been correlated with the virulence
of certain organisms (36). Various species of Candida have
been reported to have lipolytic activity through secreation
of lipolytic enzymes such as esterases and phospholipases.
Lipolytic activity here was recorded in the side of
C.tropicalis in a percentage of 16.66%. This finding is
agreed with the results found by Aktas (37), who observed
Estrase activity only in C.tropicalis and C.guilliermondii,
but not other Candida species.
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From all Candida species examined for their virulence
activity, table 4 shows that C. krusei did not exhibit any of
the fore mentioned virulence factors. The reason for that
could be referred its low adherent capability to both
epithelial and prosthetic surfaces, to its lower proteolytic
potential and production of phospholipases, to its difference
in its structural and metabolic features and behavior
patterns towards host defenses in compare to other Candida
species, which impress an idea of re-assigned its taxonomy
(39).

Changes in the host of these cheese may lead candida
opportunistic  yeasts from harmless commensally
microorganisms to fetal consumer pathogens. Therefore, a
new technologies and process need to be considered in local
cheese production, and care in cleaning and sanitizing
equipment such as vats, knives, paddles or rakes, and
containers will aid greatly in the control of these pathogenic
organisms.
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