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Abstract

Thermotolerant yeasts constitute a critical indicator for the effective management of product quality, food safety, and
production processes in the dairy industry. This study aims to investigate the presence of thermotolerant yeasts in diverse dairy
products within the context of Turkiye. In this study, pH and thermotolerant yeast properties of Turkish white cheese, butter,
cream (Kaymak), and Tulum cheese were investigated. Thermotolerant yeast counts in butter samples ranged between 4.30
and 4.82 log CFU/g, with pH values ranging from 4.91 to 6.68. Thermotolerant yeast counts of Tulum cheese, white cheese and
cream samples were <2 log CFU/g. The pH values of cream and Tulum cheese were ranged from pH 5.07-6.79 and pH 4.91-
6.68, respectively. The mean pH value for white cheeses was 4.98. As a results, thermotolerant yeast counts of Tulum cheese,
white cheese and cream samples were below the detectable value; however, a high number of thermotolerant yeasts were
determined in butter samples. In conclusions, these findings offer valuable insights for evaluating the microbiological quality

of different dairy products, aiding producers in enhancing safety and quality for consumers.
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1. Introduction

As an ideal source of nutrition, milk is a foodstuff that
supports intelligence and body development with the
nutrients it contains. Drinking milk produced from raw
milk is the most widely used dairy product. In addition
to drinking milk, yogurt, buttermilk, cheese, ice cream
and butter are other dairy products. Cheese is a dairy
product produced by coagulating milk, separating the
whey and processing the clot in various manners.
White cheese is the most widely produced and most
consumed type of cheese among cheese types (Demirci
& Simsek, 1997; Metin, 2005). White cheese is a risky
product in terms of microbiology due to its structure
and consumption without any processing. Pathogenic
microorganisms can contaminate milk during cheese
making and this poses a risk to public health. For the
production of safe white cheese, there are some
important rules that must be followed. When necessary
precautions are taken, it is possible to produce hazard-
free white cheese. HACCP (Hazard Analysis Critical
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Control Points) is the most effective method for this
(Boztuncg, 2000).

Despite the fact that Tulum cheese takes its name
from its packaging material (Tulum), the great majority
of Tulum cheeses offered for sale in the market today
are in plastic drums. Storage in Tulum was preferred in
the past because cans and other packaging materials
were not available. Furthermore, studies indicate that
the cheeses in plastic cans are superior in appearance,
taste, odor and structure to those in Tulum made of
goat skin (Dagdemir, 2000).

In the world, the lack of durability of butter is an
important problem. Most of the butter produced
cannot be kept even for a few weeks. Therefore, either
many sensory defects occur or it is converted into
clarified butter by salting or melting to increase its
durability. This situation restricts the use of butter for
breakfast (Oztiirk, 2002; Sagdic et al., 2010).

Turkish cream is a dairy product specific to our
culture and is not a product of the same quality in
western countries (Oncii & Arun, 2013). In Turkiye,
cream is used especially with desserts (Yilsay & Bayizit,
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2002). Cream is not a fermentable product and its high
water content creates a very good environment for the
growth of saprophytic microorganisms. In addition,
since its shelf life is short and pasteurization or heat
treatment is required. As a dairy product with low
durability, the microbial safety of cream depends on
the temperature of transportation, sales outlets and
home storage. Temperature causes pathogenic
microorganisms to multiply and thus threatens human
health (Tosun, 2016).

Yeasts are unicellular, heterotrophic, eukaryotic
microorganisms that belong to the Ascomycetes and
Basidiomycetes. Among their important differences
from other microorganisms are cell size, cell structure
and metabolic activities (Jacques & Casaregola, 2008;
Kurtzman & Fell, 1998). In general, yeasts grow well in
warm, humid, sugary, salty, acidic and aerobic
environments and are widely distributed in air, water,
soil and organic matter. They can utilize lipids, proteins
and carbohydrates (Jacques & Casaregola, 2008; Durlu
Ozkaya & Kuleasan, 2000). Most of the mesophilic
industrial yeasts grow at 20-30°C. At 12-15°C is the
optimum temperature range for psychrophilic yeasts.
They are well adapted to low temperatures and cause
spoilage in frozen foods (Querol & Fleet, 2006). The
thermophilic yeasts grow at 20-46°C (Deegenaars &
Watson, 1998). This study aimed to determine the
presence of thermotolerant yeasts in different dairy
products.

2. Material and Methods

2.1. Material

For this study, 10 samples of white cheese, butter,
cream and Tulum cheese were obtained from Kayseri,
Tunceli, Erzincan and Elazig provinces. Samples were

taken under aseptic conditions and brought to the
laboratory under suitable conditions.

2.2, pH Analysis of Samples

Ten grams of cheese, butter and cream samples were
taken and 9o ml of distilled water was added. Then the
samples were homogenized in Ultraturrax (IKA T18
Basic, Germany). The pH values of homogenized
samples were measured with a calibrated pH meter
(WTW, Inolab 720, Germany).

2.3. Microbiological Analysis of Samples

Ten g samples were taken from the samples that were
brought to the laboratory under sterile conditions and
they were placed in sterile stomacher bags. Then 9o ml
of sterile maximum recovery diluent (MRD) solution
was added and the samples were homogenized in a
stomacher (Stomacher, IUL, Barcelona, Spain).
Prepared butter and cream samples were kept at 45°C
for 5 minutes and after homogenizing the Tulum and
white cheeses, serial dilutions were prepared (Sagdic et
al., 2010). From these dilutions, Dichloran Rose Bengal
Chloramphenicol (DRBC) Agar medium was cultured
by spreading method. The plates were incubated at
42°C for 7 days for counting thermotolerant yeasts
(Arthur and Watson, 1976). After incubation, colonies
were counted and the results were given as log CFU/g.

3. Results

The pH values of the butter samples are given in Table
1. It was determined that the pH values of the butter
samples varied between pH 4.22-4.81. In addition, as
can be seen in the table, the pH values of the butter
samples were mostly pH <5. It was determined that the
pH values of butter samples B6 and B8 were higher
than the other samples and had pH values of 4.78 and
4.76, respectively. The sample numbered B3 was

Table 1. pH values of dairy products

Butter Cream Tulum Cheese White Cheese
B1 4.38+0.05 C1 6.79+0.01 T1 5.33+0.03 W1 5.08+0.02
B2 5.20+0.05 C2 5.07+0.01 T2 6.68+0.01 W2 5.24+0.01
B3 4.23+0.01 Cs3 6.53+0.01 T3 5.50+0.01 W3 4.99+0.01
B4 4.56£0.02 C4 6.32+0.01 T4 4.91£0.01 W4 5.07+£0.01
Bs 4.69+0.3 Cs 6.51+0.03 Ts 5.31+0.01 W5 4.80+0.04
B6 4.78+0.03 C6 6.17+£0.02 T6 4.91£0.01 W6 5.05%0.01
By 4.67+0.01 C7 6.47+0.01 T7 5.02+0.01 W7 4.77+0.01
B8 4.76+0.02 C8 6.06+0.04 T8 5.10£0.01 W8 4.70£0.32
Bog 4.43+0.01 Co 6.2740.10 To 5.94+0.10 Wo 5.2840.01
Bio 4.28+0.01 Cio 6.63+0.01 Tio 5.11£0.02 Wio 4.85+0.01

58



Ayer et al. / International Journal of Gastronomy Research 2023; 2 (2), 57-61

observed to have the smallest pH value with a value of
4.23. Thermotolerant yeast counts in the butter are
given in Table 2. The highest number of thermotolerant
yeasts in sample B1 was 4.82 log CFU/g, while the
lowest number of thermotolerant yeasts was 4.30 log
CFU/g in butter sample BS.

The analysis indicated that the number of
thermotolerant yeasts in all cream samples was <2 log
CFU/g. Consequently, it was determined that the
number of thermotolerant yeasts in the cream samples
was below the detectable limits.

The pH values of the cream samples are given in the
Table 1. It was determined that the pH values of the
cream samples varied between pH 5.06-6.80.
Particularly in the cream sample numbered C2, the pH
values were determined to be pH <6. On the other
hand, as can be seen in the table, the pH values of the
other cream samples were found to be pH >6. The pH
values of the cream samples C1 and C10 were higher
than the other samples and were determined to have
pH values of 6.79 and 6.63, respectively.

Thermotolerant yeast counts were <2 log CFU/g in
all Tulum and white cheese samples as a result of the
analysis. In conclusion, it was determined that the
number of thermotolerant yeasts in Tulum and white
cheese samples was below the detectable limits (Table
2).

The pH values of Tulum and white cheese samples
are given in the Table 1. It was determined that the pH
values of Tulum cheese samples ranged from pH 4.91-
6.68. In particular, it was found that the pH values of
T4 and T6 Tulum cheese samples were pH <5. On the
other hand, as can be observed in the related table, the
pH values of the other Tulum cheese samples were pH
>5. It was observed that the pH values of T2 and T9g
Tulum cheese samples were higher than the other
samples and had pH values of 6.68 and 5.94,

respectively. Among the white cheese samples, W1, W2,
W4, W6 and W9 were pH >5 and had pH values of pH
5.08, 5.24, 5.07, 5.05, and 5.28, respectively. The other
white cheese samples were found to be pH <5. Sample
W8 was found to have the smallest pH value with a pH
value of 4.70.

4. Discussion

Nowadays, cheese types that are produced in different
ways are available to consumers through markets and
neighborhood bazaars. The most consumed cheese
varieties that can be consumed at any time of the day
are Tulum cheeses and have an important place in
nutrition. There is no standard production method for
these cheeses and they may vary from region to region.
Nevertheless, some of the traditional Tulum cheeses
have been patented and the geographical marking
system has started to be implemented (Dagdemir,
2000).

In Turkiye, butter production is mostly done
uncultured, which prevents the desired flavor,
standardization and aroma from being achieved in the
final product (Sagdic et al., 2002). As butter is usually
made from raw cream in small enterprises, it carries a
health risk. However, in some enterprises, the cream is
pasteurized, but since starter culture is not added, the
taste and aroma are insufficient. Therefore, the taste
and aroma of butter is formed by the microorganisms
that are dominant in the environment (Atamer, 1993;
Sagdic et al., 2002; Sagdic et al., 2010).

Different animal milks are used in the production of
cream, but generally buffalo milk is preferred. Buffalo
milk is preferred because of its high cream binding rate
and white color. In recent years, the decrease in
wetlands has led to a decrease in the number of
buffalos. Therefore, cow's milk with increased dry

Table 2. Thermotolerant counts of dairy products (log CFU/g)

Butter Cream Tulum Cheese White Cheese
B1 4.82+0.22 C1 <2 T1 <2 W1 <2
B2 4.78+0.17 C2 <2 T2 <2 W2 <2
B3 4.64+0.03 Cs <2 T3 <2 W3 <2
B4 4.64+0.06 Cq4 <2 T4 <2 W4 <2
Bs 4.67+0.06 Cs <2 Ts <2 W5 <2
B6 4.72+£0.04 C6 <2 T6 <2 W6 <2
B7 4.63+0.05 C7 <2 T7 <2 W7 <2
B8 4.30+0.03 C8 <2 T8 <2 W8 <2
Bog 4.61£0.05 Co <2 Tog <2 Wo <2
Bio 4.32+0.04 C10 <2 T1io0 <2 Wio <2
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matter content is used instead of buffalo milk to meet
the demand especially in big cities (Tosun, 2016).

In this study, no thermotolerant yeast was found in
cream and Tulum and white cheeses. Thermotolerant
yeast was found in butter. A research conducted on
thermotolerant yeast population in Turkiye dairy
products was not found in the literature. There are
some researches on determination of yeast and mold
population in mesophilic temperature incubation
conditions (at 25°C).

In the studies carried out on this subject, the number of
yeast-mold in butter samples was found to be between
2 log CFU/g and 5.86 log CFU/g (Tosun, 2016). In the
studies carried out in Erzurum province, the number of
yeast and molds in butter was determined between o-
112x105 CFU/g (Kurdal and Koca, 1987). In a study
performed with 70 butter samples consumed in
Samsun, yeast and mold counts were found to be above
the standards in all of the samples (Con and Oysun,
1990). Another study carried out in Konya showed that
the average number of yeasts and molds in breakfast
butter was 7.1x104 CFU/g (Yalcin et al., 1993). In the
study on 35 samples to identify the quality of breakfast
butter in the Elazig province, the average yeast-mold
count of the samples was found to be 9.0x106 CFU/g
(Patir et al., 1995). It was studied on 20 samples of
butter offered for consumption in Agr1 and the average
number of yeasts and molds in the samples was
2.6x103 CFU/g (Esis, 1997). Microbiological qualities
of butter made from yoghurt and cream were analyzed
in Malatya and the number of yeasts and molds in
cream butter was found between 1.0x103 and 7.3x106
CFU/g (Hayaloglu and Konar, 2001).

5. Conclusions

Variations in pH values were observed among the
samples. Microbiological analyses revealed discrepan-
cies in the counts of thermotolerant yeasts across the
samples. Notably, cream, Tulum, and white cheeses
exhibited an absence of thermotolerant yeasts, with
counts falling below detectable limits (<2 log CFU/g).
Contrarily, butter samples demonstrated the presence
of thermotolerant yeasts.

These results indicate significant microbiological
differences among the samples. The absence of
thermotolerant yeast below the detectable limits in
cream, Tulum, and white cheeses suggests that these
products may be safer in terms of this particular
characteristic. On the other hand, the presence of
thermotolerant yeast in butter implies that the
production or storage conditions of this product may be
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more conducive to yeast growth. These findings
provide valuable insights for the assessment of the
microbiological quality of various dairy products. Such
information can assist producers in understanding
potential improvements to make their products safer
and enhance quality for consumers.
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