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Abstract 
 
Traditional cheeses are region-specific or unique dairy products valued worldwide. With increasing consumer interest 
in artisanal products, particularly traditional cheeses, microbiological safety has become a key research focus due to 
potential contamination risks associated with production environments and equipment. This study aimed to identify 
coagulase-positive staphylococci, coliform bacteria, and Salmonella spp. in traditional cheeses. Over 11 months, 78 
samples of curd, bellows cheese, telemea, and urda were analysed using accredited methods: SR EN 6888/2005 and ISO 
6888-2/A-1/2005 for staphylococci, SR EN 16649-2/2007 for coliforms, and ISO 6579/2002 for Salmonella spp. Results 
confirmed the microbiological safety of most samples. While all tested samples were negative for Salmonella spp., 
staphylococci contamination did not reach the concentration of 10⁵ cfu/g, remaining within acceptable limits. However, 
coliform bacteria levels exceeded 100 cfu/g in two telemea samples, rendering them non-compliant. Based on the 
results, it is recommended to ensure proper hygiene, veterinary checks, equipment disinfection, and optimal storage 
conditions. 
 
Key words: coagulase-positive staphylococci, coliforms, microbiological quality, Salmonella spp., traditional cheeses.   
 
INTRODUCTION 
 
Traditional Romanian cheeses are more than 
mere food products; they are integral to the 
country’s gastronomy, carrying significant 
historical, social, economic, and cultural value 
in shaping Romanian identity. International 
authorities and organizations actively promote 
research in this field, as global markets 
increasingly favor traditional products 
(Georgescu et al., 2014). Given this growing 
trend, a rigorous scientific evaluation of the 
safety and quality of traditional cheeses is 
essential. Such research contributes to the 
establishment of a robust regulatory framework 
while preserving the cultural and social 
heritage that has endured for centuries (Ross et 
al., 2001). 
Given the strong correlation between 
traditional cheese production and 
microbiological quality, strict hygiene 
standards must be maintained throughout the 
manufacturing process. Countries that produce 
traditional cheeses, including Romania, often 
have lower hygiene standards in artisanal milk 
processing. This issue arises due to challenges 
faced by local producers, particularly 

unfavorable climatic conditions, as most 
traditional cheeses are produced in 
mountainous regions with alpine pastures. 
Additionally, non-compliance with hygiene and 
production practices, from milk collection to 
commercialization, further exacerbates this 
problem. Currently, 10% of cheeses produced 
in Europe are made from raw milk, posing 
potential health risks to consumers (Beuvier & 
Buchin, 2004). These factors contribute to a 
misrepresentation of the quality and safety of 
traditional cheeses (Fox et al., 2000; Rodriguez 
et al., 2001). 
Cheese plays a vital role in human nutrition due 
to its high nutritional value. In Serbia, cheese 
has long been a part of the traditional food 
category, embodying cultural heritage. During 
the Middle Ages, monasteries and feudal 
estates were the primary centers of cheese 
production. However, the shift to industrial 
cheese production began in the early 20th 
century, representing a significant evolution in 
cheese-making practices. Despite this, 
traditionally produced cheeses are still present 
on the Serbian market. Individual producers 
often use raw milk, typically blending milk 
from the evening and morning milkings. The 
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coagulation process is facilitated by the 
addition of rennet, meaning that starter cultures 
are not used in the production (Savić 
Radovanović et al., 2020). A similar practice is 
found in Romania, where the small quantity of 
milk obtained from a single milking is 
insufficient for cheese production, necessitating 
the use of milk from both morning and evening 
milkings. Additionally, in the production of 
traditional cheeses, natural rennet is used to 
coagulate the casein. 
The assortments of cheeses analysed were from 
the traditional category, namely: curd, telemea 
cheese, bellows cheese and urda. Urda differs 
from other cheeses due to its production 
method and nutritional profile. Unlike most 
cheeses, which are made using rennet to 
coagulate milk casein, urda is produced from 
whey, the byproduct of cheese-making. This 
results in a cheese rich in whey proteins, which 
are more digestible and have a distinct amino 
acid composition compared to the casein 
proteins found in milk-based cheeses. In fact, 
urda is often considered similar to ricotta, as 
both are made from whey and share 
comparable textures and flavors. Nutritionally, 
urda is considered a lighter cheese with lower 
fat content, making it a healthier option. It is 
also less salty than many other cheeses, adding 
to its versatility in various culinary uses. Its 
smooth, creamy texture and mild flavor make it 
popular in traditional dishes, such as pastries 
and cheese pies. The unique combination of 
protein type and nutritional characteristics 
distinguishes urda from other traditional 
cheeses. The milk, the raw material, came from 
a single species or from a mixture (most of the 
time cow-sheep mixture). Microbiological 
quality is a important aspect of traditional 
cheeses. Given the environmental conditions 
and artisanal production methods involved in 
their manufacture, traditional cheeses face 
inherently high microbiological risks, further 
exacerbated by climatic factors. In this context, 
various official regulations govern the 
production and safety of traditional cheeses. 
In Romania, for example, the Government 
Decision no. 1198/2002 outlines hygiene norms 
for food products, setting general rules for the 
hygiene and inspection of food from production 
to commercialization. This decision establishes 
guidelines to ensure that products meet the 

required safety standards for consumption 
(European Union, 2002). Similarly, Order no. 
168/2014 establishes sanitary procedures for 
the processing of raw milk, ensuring 
compliance with European Union standards for 
food safety (European Union, 2014). 
At the European level, the Regulation (EC) No. 
853/2004 of the European Parliament and 
Council outlines specific hygiene requirements 
for animal products, including traditional 
cheeses, to ensure food safety throughout the 
production process (European Union, 2004). 
Furthermore, adherence to the HACCP (Hazard 
Analysis and Critical Control Points) system is 
essential for identifying and controlling food 
safety risks, and is regularly audited to ensure 
compliance with national and EU standards. 
Given the artisanal production methods and 
working environment, there is a significant risk 
of contamination with pathogenic 
microorganisms, which can lead to severe 
foodborne illnesses in humans. Among these 
germs are coagulase-positive staphylococci, 
coliform bacteria and bacteria of the genus 
Salmonella. Rola Jolanta et al. (2016) state that 
following the collection of tampons from 
personnel and the environment, the highest 
concentration of coagulase-positive 
staphylococci was detected on the hands of 
cheese producers. The most representative 
species is Staphylococcus aureus, a coagulase-
positive, facultative anaerobic, Gram-positive 
bacterium that is ubiquitous in nature. Certain 
strains of this bacterium produce pyrogenic, 
pepsin-resistant staphylococcal enterotoxins, 
which are potent emetic agents responsible for 
causing staphylococcal food poisoning (Hunt et 
al., 2012; Le Loir et al., 2003; Pinchuk et al., 
2010).  
Staphylococcal food poisoning is among the 
most prevalent foodborne illnesses worldwide, 
caused by the consumption of foods 
contaminated with staphylococcal enterotoxins, 
which are primarily produced by 
Staphylococcus aureus (Argudin et al., 2010; 
Hennekinne et al., 2012). Staphylococcus 
aureus is ubiquitous in the environment and 
can be found in the air, water, and the bodies of 
both humans and animals. It is also a leading 
cause of mastitis in cattle, so raw milk and raw 
milk products can also be contaminated with it 
(Waage et al., 1999).  

When we talk about coliform bacteria, we are 
talking about the contamination that is made 
from the environment, due to poor hygiene 
conditions. The most prominent representative 
of this group of bacteria is Escherichia coli (E. 
coli), which is a gram-negative bacterium, has 
the shape of a bacillus and is facultatively 
anaerobic. It has several toxigenic strains, of 
which E. coli O157:H7 is the most pathogenic 
(Bach & Ebel, 2020; Montville et al., 2021; 
WHO, 2018). Metza et al. (2020) present the 
fact that in many countries coliform bacteria 
(especially Escherichia coli) are used as 
indicators of the sanitary quality of food, while 
setting limits for cheeses made from fresh milk. 
Worldwide studies have shown that 
Escherichia coli and coliform bacteria are 
found in different types of milk. When milk 
contamination exceeds 100 cfu/g (colony-
forming units per gram), it indicates that proper 
hygiene and safety conditions were not 
maintained during the production process. 
Bacteria of the genus Salmonella are Gram-
negative, bacilli-shaped, and facultatively 
anaerobic (Herikstad et al., 2002). They are 
part of the Enterobacteriaceae family, the best-
known being: Salmonella enterica and 
Salmonella bongori. Salmonella enterica is the 
most well-known species with the following 
common serotypes (Dumitru & Popescu, 
2015): S. typhi, S. paratyphi, S. typhimurium, 
and S. enteritidis. The serotypes S. 
typhimurium, and S. enteritidis are frequently 
associated with cheese contamination (CDC, 
2021). The contamination comes from the raw 
milk used in the manufacture of these cheeses. 
This study investigates the microbiological 
safety of certain traditional cheeses produced in 
the Brașov region, focusing on potential 
contamination risks that may affect consumer 
health. Traditional cheeses, often produced 
under artisanal conditions, are more prone to 
microbiological hazards due to the lack of 
industrial control measures. Given that the 
Brașov region is renowned for its rich tradition 
in cheese-making, this study aims to provide 
essential data on the microbiological quality of 
these products, contributing to the broader 
body of research and ensuring safer food 
practices. By assessing key microbiological 
parameters, this research will help inform 
safety standards and improve the regulatory 

framework surrounding traditional cheese 
production in Romania. 
 
MATERIALS AND METHODS 
 
The materials used in this study were obtained 
from local producers as well as from markets, 
ensuring access to a diverse range of sources. 
However, the specific origin of the milk was 
not always identifiable due to its varied 
provenance. The samples were collected from 
batches of different sizes, ranging from small 
batches of approximately 2 kg to larger ones of 
around 200 kg. The batch size was determined 
based on the type of cheese analysed. The 
sampling took place in the Brașov region, 
which is renowned for its cheese-making 
traditions. This selection of the study area was 
supported by its reputation for the quality and 
diversity of traditional cheese assortments, as 
well as personal experience involving constant 
interactions with these distinct dairy products. 
The sample collection process started in 
January 2023 and was completed in November 
of the same year, thus ensuring relevant 
coverage of seasonal diversity and possible 
fluctuations in the composition of milk and 
associated milk products. 
The samples collected consisted of: 
• Collection of 20 samples of curd, as well as 

assortments, 7 samples of smoked curd (the 
batches were between 8.5 kg and 16 kg), 3 
samples of cow's milk curd (the batches 
were between 6 kg and 11 kg), 1 sample of 
fresh cow's milk curd (batch of 8 kg),  1 
sample of fresh sheep's milk curd (batch of 4 
kg), 4 samples of leavened curd (the batches 
were between 8 kg and 10 kg), 3 samples of 
smoked cow's milk curd (the batches were 
between 11 kg and 15 kg), and 1 sample of 
sheep's milk curd (batch of 7.6 kg). The 
species from which the milk used in cheese 
production originated was not specified for 
all analysed samples. 

• Collection of 27 samples of bellows 
(burduf) cheese. The batches from which the 
samples were collected ranged from 5 kg to 
200 kg. Although the species from which the 
milk used in the production of these cheeses 
originated was not specified. Each sample 
was carefully collected and analysed in the 
study. 
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coagulation process is facilitated by the 
addition of rennet, meaning that starter cultures 
are not used in the production (Savić 
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to commercialization. This decision establishes 
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required safety standards for consumption 
(European Union, 2002). Similarly, Order no. 
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the Brașov region, focusing on potential 
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health. Traditional cheeses, often produced 
under artisanal conditions, are more prone to 
microbiological hazards due to the lack of 
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Brașov region is renowned for its rich tradition 
in cheese-making, this study aims to provide 
essential data on the microbiological quality of 
these products, contributing to the broader 
body of research and ensuring safer food 
practices. By assessing key microbiological 
parameters, this research will help inform 
safety standards and improve the regulatory 

framework surrounding traditional cheese 
production in Romania. 
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from local producers as well as from markets, 
ensuring access to a diverse range of sources. 
However, the specific origin of the milk was 
not always identifiable due to its varied 
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traditions. This selection of the study area was 
supported by its reputation for the quality and 
diversity of traditional cheese assortments, as 
well as personal experience involving constant 
interactions with these distinct dairy products. 
The sample collection process started in 
January 2023 and was completed in November 
of the same year, thus ensuring relevant 
coverage of seasonal diversity and possible 
fluctuations in the composition of milk and 
associated milk products. 
The samples collected consisted of: 
• Collection of 20 samples of curd, as well as 

assortments, 7 samples of smoked curd (the 
batches were between 8.5 kg and 16 kg), 3 
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were between 6 kg and 11 kg), 1 sample of 
fresh cow's milk curd (batch of 8 kg),  1 
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samples were collected ranged from 5 kg to 
200 kg. Although the species from which the 
milk used in the production of these cheeses 
originated was not specified. Each sample 
was carefully collected and analysed in the 
study. 
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• Collection of 24 samples of telemea cheese, 
as well as assortments, were analysed 13 
samples of cow's milk telemea cheese (the 
batches were between 10 kg and 154 kg), 8 
samples of sheep's milk telemea cheese (the 
batches were between 2 kg and 25 kg), 2 
samples of fresh cow's milk telemea cheese 
(the batches were 5 kg and 9 kg), and               
1 samples of aged sheep's milk telemea 
cheese (batch of 6 kg). 

• Collection of 7 samples of urda, as well as 
assortments, 5 samples of sweet urda (the 
batches were between 2 kg and 10 kg), 1 
sample of salted urda (batch of 5 kg), and 1 
sample of cow's milk urda (batch of 24 kg) 
were analysed. The species from which the 
milk used in cheese production originated 
was not specified for all analysed samples. 

The methods used were standard and approved 
for the identification and isolation of each 
bacterial species. As stated above, the bacterial 
species tested in the cheeses are as follows: 
coagulase-positive staphylococci, coliform 
bacteria and bacteria of the genus Salmonella. 
The methods are as follows: two methods were 
used for the identification and isolation of 
coagulase-positive staphylococci, namely: 
SR EN 6888/2005: This is a European standard 
adopted by the European Organization for 
Standardization (CEN), being adopted in 
Romania, under the logo SR (Romanian 
Standard) is applied in the field of quality 
control and food safety. SR EN 6888/2005 is 
entitled "Microbiological methods. 
Determination of the number of coagulase-
positive Staphylococcus aureus and 
Staphylococcus spp.". It outlines the procedures 
for detecting and enumerating coagulase-
positive staphylococci in food and feed 
samples. The principle of the method is based 
on detecting the activity of the coagulase 
enzyme produced by staphylococci, which 
leads to clot formation in serum. The most 
probable number (MPN) technique is used to 
estimate the number of coagulase-positive 
staphylococci in a sample. For a sample to be 
considered safe from a microbiological quality 
perspective, the contamination level with 
coagulase-positive staphylococci must not 
exceed 105 ufc/g. This standard was also used 
by Tăbăran et al. (2016) where it is described 
that the specific solid medium used was Baird-

Parker (Oxoid; Germany), and incubation was 
carried out at 37°C for 24 hours. Confirmation 
was made by cultural examination, evaluating 
the appearance of the colonies on selective 
media (color, size, shape, appearance and 
margins) and morphological examination 
(Gram staining). 
ISO 6888-2/A-1/2005: issued by the 
International Organization for Standardization 
(ISO) refers to "Microbiological methods for 
the analysis of food and feed - Part 2: Method 
for counting Staphylococcus aureus - 
Amendment 1". This particular standard 
outlines the procedures and techniques for 
enumerating Staphylococcus aureus in food 
and feed samples. Standard used by Mureșan et 
al. (2021), where Baird-Parker agar medium 
(Oxoid, Basingstoke, UK) supplemented with 
Egg Yolk Tellurite Supplement (SR 00540, 
Oxoid, Basingstoke, UK) was used. The plates 
were incubated for 24 to 48 hours at 37°C.  
Coagulase-positive Staphylococcus aureus 
colonies were counted after 24 and 48 hours. 
For the isolation and identification of coliform 
bacteria, the SR EN 16649-2/2007 method was 
used: it is part of the series of European 
standards regarding the methods of analysis 
microbiological control of food and feed. This 
standard focuses specifically on the detection 
and counting of Escherichia coli bacteria and 
coliform bacteria, which are important 
indicators of food hygiene and safety. The 
principle of the method is based on detecting 
beta-glucuronidase-positive Escherichia coli 
bacteria, which can be indicators of fecal 
contamination in food products. This is 
achieved by using 5-bromo-4-chloro-3-indolyl-
beta-D-glucuronide (X-Gluc) as a substrate for 
detecting the beta-glucuronidase enzyme 
produced by E. coli. The standard establishes 
detailed procedures for sampling and 
preparation, the use of specific culture media 
for the detection of Escherichia coli and 
coliform bacteria, as well as the incubation 
conditions necessary for the development and 
identification of these bacteria. For a sample to 
be considered safe from a microbiological 
quality perspective, the contamination level 
with coliform bacteria must not exceed                 
100.0 ufc/g. Tăbăran et al. (2016) describe the 
application of this standard by using the solid 
culture medium used TBX (Triptone Balls X-

Gluconoride) (Oxoid; Germany). Incubation 
was carried out at 37°C for 24 hours, and 
confirmation by colony counting. Mureșan et 
al. (2021) use the same culture medium, but 
incubation is done at 44°C for 24 hours. 
Typical (blue) colonies of ß-glucuronidase-
positive E. coli were counted in each plate 
using a colony counting machine (Colony Star 
8500, Funke Gerber, Berlin, Germany). 
The last method used in this study was for the 
identification and isolation of bacteria of the 
genus Salmonella, specifically ISO 6579/2002, 
which is an international standard that specifies 
the methods for the isolation and identification 
of Salmonella bacteria in food and feed 
products intended for human and animal 
consumption. Its primary aim is to provide a 
standardized and reliable approach for 
detecting Salmonella in food and food 
products.  The standard details the steps 
required for insemination on culture media, 
incubating them at specific temperatures and 
periods, then identifying and confirming 
Salmonella bacteria based on colonial 
appearance, biochemical tests, and possibly 
using molecular tests for confirmation, 
including methods to confirm the presence of 
Salmonella using molecular techniques such as 
PCR or other specific serological tests. For a 
sample to be considered safe from a 
microbiological quality perspective, the 
contamination level with Salmonella spp. must 
be absent. Mureșan et al. (2021) describe the 
use of this standard in the isolation and 
identification of Salmonella bacteria using 
multiple incubation periods and temperatures. 
Finally, the medium was used on XLD agar 
(Agar-Xylose Lysine Deoxycholate) (Oxoid 
Ltd., Basingstoke, Hampshire, UK) incubated 
at 37°C for 24 hours, and the examination 
included testing of typical and atypical colonies 
by several methods. 

 
RESULTS AND DISCUSSIONS 
 
Microbiological analysis of curd 
Regarding the microbiological contamination 
of curd, in the analysed samples, the presence 
of coagulase-positive staphylococcal and 
coliform bacteria was observed, indicating 
possible contamination from external sources. 
Out of the total number of samples analysed, 

three came out negative for coagulase-positive 
staphylococcal contamination, namely: a 
sample of fresh sheep's milk curd, a sample of 
leavened curd and a sample of cow's milk curd. 
Therefore, the percentage of contaminated 
samples is 78%. As shown in Table 1, the 
lowest concentration of coagulase-positive 
staphylococci was found in the smoked curd 
assortment, specifically 145.0 cfu/g. 
As can be observed, for this assortment, the 
limits range from 145.0 to 4.3x103 cfu/g. This 
is due to the smoking preservation process, 
which forms a protective film on the surface of 
the product and also reduces the microbial load 
already present. The higher values for this 
variety may be due to the period in which the 
sample was collected (the warm season 
provides optimal conditions for microbial 
growth) or the health status of the animals at 
that time. This can also be observed in the case 
of smoked cow’s curd, where the values range 
from 456.0 to 545.0 cfu/g. In the case of the 
former variety, the milk origin is known; 
however, for the smoked curd variety, the milk 
origin is not known, but typically, in such 
cases, a blend of sheep and cow milk is used. 
This may increase the contamination with 
pathogenic bacteria due to the anatomy of the 
udder and is best exemplified in the following 
variety. The sheep's milk curd variety recorded 
the highest level of coagulase-positive 
staphylococci contamination within this 
assortment (14,500.0 cfu/g). This is primarily 
due to the anatomy and conformation of sheep, 
which have small udders covered with dense 
hair, short teats, and a small distance from the 
ground to the udder, making it more likely for 
the milk, and subsequently the cheese, to 
become contaminated. The cow's milk curd 
variety showed contamination levels ranging 
from 272.0 to 9,100.0 cfu/g; this wide range 
may suggest that some of the milk came from 
cows with subclinical mastitis, leading to 
elevated values, or contamination occurred 
during the manufacturing process due to 
improper hygiene of surfaces and equipment. 
Additionally, temperature and processing time 
should be considered, as they influence the 
microbial load. The fresh cow's milk curd 
variety showed a contamination level of 
1.2x103 cfu/g, which supports the 
aforementioned observations. The fresh sheep's 
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• Collection of 24 samples of telemea cheese, 
as well as assortments, were analysed 13 
samples of cow's milk telemea cheese (the 
batches were between 10 kg and 154 kg), 8 
samples of sheep's milk telemea cheese (the 
batches were between 2 kg and 25 kg), 2 
samples of fresh cow's milk telemea cheese 
(the batches were 5 kg and 9 kg), and               
1 samples of aged sheep's milk telemea 
cheese (batch of 6 kg). 

• Collection of 7 samples of urda, as well as 
assortments, 5 samples of sweet urda (the 
batches were between 2 kg and 10 kg), 1 
sample of salted urda (batch of 5 kg), and 1 
sample of cow's milk urda (batch of 24 kg) 
were analysed. The species from which the 
milk used in cheese production originated 
was not specified for all analysed samples. 
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entitled "Microbiological methods. 
Determination of the number of coagulase-
positive Staphylococcus aureus and 
Staphylococcus spp.". It outlines the procedures 
for detecting and enumerating coagulase-
positive staphylococci in food and feed 
samples. The principle of the method is based 
on detecting the activity of the coagulase 
enzyme produced by staphylococci, which 
leads to clot formation in serum. The most 
probable number (MPN) technique is used to 
estimate the number of coagulase-positive 
staphylococci in a sample. For a sample to be 
considered safe from a microbiological quality 
perspective, the contamination level with 
coagulase-positive staphylococci must not 
exceed 105 ufc/g. This standard was also used 
by Tăbăran et al. (2016) where it is described 
that the specific solid medium used was Baird-

Parker (Oxoid; Germany), and incubation was 
carried out at 37°C for 24 hours. Confirmation 
was made by cultural examination, evaluating 
the appearance of the colonies on selective 
media (color, size, shape, appearance and 
margins) and morphological examination 
(Gram staining). 
ISO 6888-2/A-1/2005: issued by the 
International Organization for Standardization 
(ISO) refers to "Microbiological methods for 
the analysis of food and feed - Part 2: Method 
for counting Staphylococcus aureus - 
Amendment 1". This particular standard 
outlines the procedures and techniques for 
enumerating Staphylococcus aureus in food 
and feed samples. Standard used by Mureșan et 
al. (2021), where Baird-Parker agar medium 
(Oxoid, Basingstoke, UK) supplemented with 
Egg Yolk Tellurite Supplement (SR 00540, 
Oxoid, Basingstoke, UK) was used. The plates 
were incubated for 24 to 48 hours at 37°C.  
Coagulase-positive Staphylococcus aureus 
colonies were counted after 24 and 48 hours. 
For the isolation and identification of coliform 
bacteria, the SR EN 16649-2/2007 method was 
used: it is part of the series of European 
standards regarding the methods of analysis 
microbiological control of food and feed. This 
standard focuses specifically on the detection 
and counting of Escherichia coli bacteria and 
coliform bacteria, which are important 
indicators of food hygiene and safety. The 
principle of the method is based on detecting 
beta-glucuronidase-positive Escherichia coli 
bacteria, which can be indicators of fecal 
contamination in food products. This is 
achieved by using 5-bromo-4-chloro-3-indolyl-
beta-D-glucuronide (X-Gluc) as a substrate for 
detecting the beta-glucuronidase enzyme 
produced by E. coli. The standard establishes 
detailed procedures for sampling and 
preparation, the use of specific culture media 
for the detection of Escherichia coli and 
coliform bacteria, as well as the incubation 
conditions necessary for the development and 
identification of these bacteria. For a sample to 
be considered safe from a microbiological 
quality perspective, the contamination level 
with coliform bacteria must not exceed                 
100.0 ufc/g. Tăbăran et al. (2016) describe the 
application of this standard by using the solid 
culture medium used TBX (Triptone Balls X-

Gluconoride) (Oxoid; Germany). Incubation 
was carried out at 37°C for 24 hours, and 
confirmation by colony counting. Mureșan et 
al. (2021) use the same culture medium, but 
incubation is done at 44°C for 24 hours. 
Typical (blue) colonies of ß-glucuronidase-
positive E. coli were counted in each plate 
using a colony counting machine (Colony Star 
8500, Funke Gerber, Berlin, Germany). 
The last method used in this study was for the 
identification and isolation of bacteria of the 
genus Salmonella, specifically ISO 6579/2002, 
which is an international standard that specifies 
the methods for the isolation and identification 
of Salmonella bacteria in food and feed 
products intended for human and animal 
consumption. Its primary aim is to provide a 
standardized and reliable approach for 
detecting Salmonella in food and food 
products.  The standard details the steps 
required for insemination on culture media, 
incubating them at specific temperatures and 
periods, then identifying and confirming 
Salmonella bacteria based on colonial 
appearance, biochemical tests, and possibly 
using molecular tests for confirmation, 
including methods to confirm the presence of 
Salmonella using molecular techniques such as 
PCR or other specific serological tests. For a 
sample to be considered safe from a 
microbiological quality perspective, the 
contamination level with Salmonella spp. must 
be absent. Mureșan et al. (2021) describe the 
use of this standard in the isolation and 
identification of Salmonella bacteria using 
multiple incubation periods and temperatures. 
Finally, the medium was used on XLD agar 
(Agar-Xylose Lysine Deoxycholate) (Oxoid 
Ltd., Basingstoke, Hampshire, UK) incubated 
at 37°C for 24 hours, and the examination 
included testing of typical and atypical colonies 
by several methods. 
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three came out negative for coagulase-positive 
staphylococcal contamination, namely: a 
sample of fresh sheep's milk curd, a sample of 
leavened curd and a sample of cow's milk curd. 
Therefore, the percentage of contaminated 
samples is 78%. As shown in Table 1, the 
lowest concentration of coagulase-positive 
staphylococci was found in the smoked curd 
assortment, specifically 145.0 cfu/g. 
As can be observed, for this assortment, the 
limits range from 145.0 to 4.3x103 cfu/g. This 
is due to the smoking preservation process, 
which forms a protective film on the surface of 
the product and also reduces the microbial load 
already present. The higher values for this 
variety may be due to the period in which the 
sample was collected (the warm season 
provides optimal conditions for microbial 
growth) or the health status of the animals at 
that time. This can also be observed in the case 
of smoked cow’s curd, where the values range 
from 456.0 to 545.0 cfu/g. In the case of the 
former variety, the milk origin is known; 
however, for the smoked curd variety, the milk 
origin is not known, but typically, in such 
cases, a blend of sheep and cow milk is used. 
This may increase the contamination with 
pathogenic bacteria due to the anatomy of the 
udder and is best exemplified in the following 
variety. The sheep's milk curd variety recorded 
the highest level of coagulase-positive 
staphylococci contamination within this 
assortment (14,500.0 cfu/g). This is primarily 
due to the anatomy and conformation of sheep, 
which have small udders covered with dense 
hair, short teats, and a small distance from the 
ground to the udder, making it more likely for 
the milk, and subsequently the cheese, to 
become contaminated. The cow's milk curd 
variety showed contamination levels ranging 
from 272.0 to 9,100.0 cfu/g; this wide range 
may suggest that some of the milk came from 
cows with subclinical mastitis, leading to 
elevated values, or contamination occurred 
during the manufacturing process due to 
improper hygiene of surfaces and equipment. 
Additionally, temperature and processing time 
should be considered, as they influence the 
microbial load. The fresh cow's milk curd 
variety showed a contamination level of 
1.2x103 cfu/g, which supports the 
aforementioned observations. The fresh sheep's 
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milk curd variety recorded a contamination 
value of 380.0 cfu/g, which supports the 
anatomical and conformational characteristics 
of sheep mentioned earlier. The last variety 
analysed was the leavened curd, which 
recorded contamination values ranging from 
320.0 to 432.0 cfu/g. These values are low 
despite the milk coming from both sheep and 
cows because the acidification of the curd, 
caused by lactic acid bacteria producing lactic 
acid, lowers the pH, and staphylococci are 
sensitive to acidic pH. Furthermore, during the 
maturation process, the moisture content 
decreases, which hampers the development of 
staphylococci. 
If we compare the data obtained in this study 
with those from other studies, we find that 
Morar et al. (2021) obtained the same 
percentage of contaminated samples from the 
total samples, namely 78%, the study taking 
place in the Banat region. Savu et al. (2015) 
found in the case of coagulase-positive 
staphylococci contamination values below the 
maximum allowed limit, which is 105 cfu/g. 
Neagu et al. (2014) state that the samples 
analysed for coagulase-positive staphylococci 
contamination recorded values below the 
allowed limit, with one sample exceeding the 
maximum limit. 
 

Table 1. Microbiological contamination of the 
varieties of curd cheese 

Assortment Nr. 
sample 

Coagulase-
positive 

staphylococci 
(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Cow's milk curd 3 272.0-9,100.0 <10.0 
Fresh cow's milk 

curd 
1 1.2x103 - 

Smoked cow's 
curd 

3 456.0-545.0 - 

Smoked curd 7 145.0-4.3x103 - 
Sheep's milk 

curd 
1 14,500.0 - 

Fresh sheep's 
milk curd 

1 380.0 <10.0 

Leavened curd 4 320.0-432.0 <10.0 
1cfu/g = colony-forming units per gram 
 
Of the 20 curd samples analysed, 3 were tested 
for contamination with coliform bacteria (fresh 
sheep's milk curd, leavened curd and a sample 
of cow's milk curd). The values were below 
10.0 cfu/g. Savu et al. (2015) found values 

lower than 104 cfu/g for coliform bacteria 
contamination, as well as a value of 7.0 cfu/g. 
Neagu et al. (2014) state that the samples 
analysed for coliform bacteria contamination 
did not exceed 100.0 cfu/g. The low contami-
nation values indicate that hygiene standards 
were observed throughout the production 
process. 
Only one sample was tested for bacteria 
belonging to the genus Salmonella. The 
analysed sample is part of the cow's milk curd 
assortment, and the results were negative. 
Williams & Withers (2010) conducted a study 
in Scotland where samples of fresh artisanal 
cheeses produced from raw milk from cattle 
and sheep were analysed and the test results 
were negative for Salmonella.  
To reduce the contamination of curd with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp., the following 
measures should be implemented: ensuring 
proper milking hygiene by cleaning and disin-
fecting the udder before milking, conducting 
regular veterinary checks to detect animals with 
subclinical mastitis, disinfecting work surfaces 
and objects that come into contact with milk or 
cheese (e.g., containers, sieves, knives, and 
collection vessels), maintaining optimal storage 
conditions (appropriate temperatures and low 
humidity), and performing regular microbio-
logical testing of both milk and dairy products. 
 
Microbiological analysis of bellows cheese 
For microbiological determinations, 27 samples 
of bellows cheese were analysed. Of these, 
three tested negative for coagulase-positive 
staphylococcus contamination. The results of 
the study presented in Table 2 show that this 
assortment experienced lower contamination 
during the winter-spring and autumn periods. 
Thus, between January and May, contamination 
levels ranged from 10.0 to 109.0 cfu/g. From 
June to September, the highest contamination 
levels were recorded, with values ranging from 
327.0 cfu/g in June to a peak of 9.9x10³ cfu/g 
in August. However, a decrease was observed 
in September to 659.0 cfu/g, followed by a 
further decline in the autumn months to 454.0 
cfu/g in October and 100.0 cfu/g in November.  
In order to better illustrate the results 
mentioned above, Figure 1 provides a visual 
representation. 

Table 2. Seasonal influence on the microbiological 
contamination of bellows cheese 

Month of 
the year 

Nr. 
sample 

Average 
coagulase-

positive 
staphylococci 

(cfu/g1) 

Average 
coliform 
bacteria 
(cfu/g) 

January 2 10.0 - 
February 3 25.0 - 
March 2 41.0 <10.0 
April 2 89.0 - 
May 3 109.0 - 
June 4 327.0 - 
July 3 1.5x102 - 

August 3 9.9x103 <10.0 
September 2 659.0 - 
Octomber 1 454.0 - 
November 2 100.0 <10.0 

1cfu/g = colony-forming units per gram 
 

 
Figure 1. Seasonal variation of coagulase-positive 

staphylococci in bellows cheese 
 

The low levels of coagulase-positive 
staphylococcal contamination observed in 
spring, autumn, and winter are primarily due to 
lower ambient temperatures, which do not 
favor bacterial growth and development. 
Another contributing factor is the absence of 
heat stress in animals, which helps maintain 
their immune system and reduces the 
occurrence of subclinical mastitis. Additionally, 
milking hygiene and workplace sanitation are 
easier to maintain at lower temperatures 
compared to the warm season. 
Similarly, storage and maturation conditions 
influence bacterial load. Due to the artisanal 
nature of production, thermal control in 
designated storage rooms is easier to maintain 
during the cold season. Lastly, humidity plays 
an important role in bacterial growth and 
development. Since humidity levels are 

relatively low and the air is drier during the 
cold season, bacterial proliferation is inhibited 
On the other hand, the increased levels of 
staphylococcal contamination are higher during 
the warm season due to elevated temperatures, 
which promote bacterial growth and multi-
plication in milk and dairy products. Another 
contributing factor is the heat stress to which 
animals are subjected, which has intensified in 
recent years due to rising temperatures. Heat 
stress affects the immune system, leading to the 
onset of subclinical mastitis. Additionally, high 
temperatures make it more challenging to 
maintain optimal conditions for production, 
maturation, and storage. Furthermore, ensuring 
proper hygiene among personnel is also more 
difficult under these conditions. 
In comparison with other studies, where 3 out 
of 11 analysed samples tested positive for 
Staphylococcus contamination (Morar et al., 
2021), this represents a percentage of 27%, 
compared to 83% in the current study. Another 
study found that 85% of the analysed cheeses 
made from raw milk were contaminated in 
Serbian markets (Bulajic et al., 2017). Bulajic 
et al. (2017) also employed the PCR technique 
to detect enterotoxins produced by 
staphylococci. They identified these entero-
toxins in 26 samples, with 2 of them exceeding 
the maximum allowable count of 105 cfu/g. 
According to the method used (SR EN 
6888/2005 and ISO 6888-2/A-1/2005), the 
maximum permissible level is 105 cfu/g, which 
was not exceeded in the present study. 
Three samples were also tested for 
contamination with coliform bacteria: one from 
May, one from July, and one from November. 
The results showed that the concentrations 
were below 10 cfu/g, which is consistent with 
the findings of Savu et al. (2015), who 
conducted tests in the Rucăr-Bran area, where 
all the analysed bellows cheese samples had 
concentrations below 10 cfu/g.  
The reduced level of coliform bacteria 
contamination suggests that the decrease in pH 
during fermentation inhibited bacterial growth. 
Additionally, the low moisture content of this 
assortment and the relatively high salt 
concentration, along with adherence to hygiene 
standards during production, contributed to the 
low contamination with these microorganisms. 
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milk curd variety recorded a contamination 
value of 380.0 cfu/g, which supports the 
anatomical and conformational characteristics 
of sheep mentioned earlier. The last variety 
analysed was the leavened curd, which 
recorded contamination values ranging from 
320.0 to 432.0 cfu/g. These values are low 
despite the milk coming from both sheep and 
cows because the acidification of the curd, 
caused by lactic acid bacteria producing lactic 
acid, lowers the pH, and staphylococci are 
sensitive to acidic pH. Furthermore, during the 
maturation process, the moisture content 
decreases, which hampers the development of 
staphylococci. 
If we compare the data obtained in this study 
with those from other studies, we find that 
Morar et al. (2021) obtained the same 
percentage of contaminated samples from the 
total samples, namely 78%, the study taking 
place in the Banat region. Savu et al. (2015) 
found in the case of coagulase-positive 
staphylococci contamination values below the 
maximum allowed limit, which is 105 cfu/g. 
Neagu et al. (2014) state that the samples 
analysed for coagulase-positive staphylococci 
contamination recorded values below the 
allowed limit, with one sample exceeding the 
maximum limit. 
 

Table 1. Microbiological contamination of the 
varieties of curd cheese 

Assortment Nr. 
sample 

Coagulase-
positive 

staphylococci 
(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Cow's milk curd 3 272.0-9,100.0 <10.0 
Fresh cow's milk 

curd 
1 1.2x103 - 

Smoked cow's 
curd 

3 456.0-545.0 - 

Smoked curd 7 145.0-4.3x103 - 
Sheep's milk 

curd 
1 14,500.0 - 

Fresh sheep's 
milk curd 

1 380.0 <10.0 

Leavened curd 4 320.0-432.0 <10.0 
1cfu/g = colony-forming units per gram 
 
Of the 20 curd samples analysed, 3 were tested 
for contamination with coliform bacteria (fresh 
sheep's milk curd, leavened curd and a sample 
of cow's milk curd). The values were below 
10.0 cfu/g. Savu et al. (2015) found values 

lower than 104 cfu/g for coliform bacteria 
contamination, as well as a value of 7.0 cfu/g. 
Neagu et al. (2014) state that the samples 
analysed for coliform bacteria contamination 
did not exceed 100.0 cfu/g. The low contami-
nation values indicate that hygiene standards 
were observed throughout the production 
process. 
Only one sample was tested for bacteria 
belonging to the genus Salmonella. The 
analysed sample is part of the cow's milk curd 
assortment, and the results were negative. 
Williams & Withers (2010) conducted a study 
in Scotland where samples of fresh artisanal 
cheeses produced from raw milk from cattle 
and sheep were analysed and the test results 
were negative for Salmonella.  
To reduce the contamination of curd with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp., the following 
measures should be implemented: ensuring 
proper milking hygiene by cleaning and disin-
fecting the udder before milking, conducting 
regular veterinary checks to detect animals with 
subclinical mastitis, disinfecting work surfaces 
and objects that come into contact with milk or 
cheese (e.g., containers, sieves, knives, and 
collection vessels), maintaining optimal storage 
conditions (appropriate temperatures and low 
humidity), and performing regular microbio-
logical testing of both milk and dairy products. 
 
Microbiological analysis of bellows cheese 
For microbiological determinations, 27 samples 
of bellows cheese were analysed. Of these, 
three tested negative for coagulase-positive 
staphylococcus contamination. The results of 
the study presented in Table 2 show that this 
assortment experienced lower contamination 
during the winter-spring and autumn periods. 
Thus, between January and May, contamination 
levels ranged from 10.0 to 109.0 cfu/g. From 
June to September, the highest contamination 
levels were recorded, with values ranging from 
327.0 cfu/g in June to a peak of 9.9x10³ cfu/g 
in August. However, a decrease was observed 
in September to 659.0 cfu/g, followed by a 
further decline in the autumn months to 454.0 
cfu/g in October and 100.0 cfu/g in November.  
In order to better illustrate the results 
mentioned above, Figure 1 provides a visual 
representation. 

Table 2. Seasonal influence on the microbiological 
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coagulase-

positive 
staphylococci 
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favor bacterial growth and development. 
Another contributing factor is the absence of 
heat stress in animals, which helps maintain 
their immune system and reduces the 
occurrence of subclinical mastitis. Additionally, 
milking hygiene and workplace sanitation are 
easier to maintain at lower temperatures 
compared to the warm season. 
Similarly, storage and maturation conditions 
influence bacterial load. Due to the artisanal 
nature of production, thermal control in 
designated storage rooms is easier to maintain 
during the cold season. Lastly, humidity plays 
an important role in bacterial growth and 
development. Since humidity levels are 

relatively low and the air is drier during the 
cold season, bacterial proliferation is inhibited 
On the other hand, the increased levels of 
staphylococcal contamination are higher during 
the warm season due to elevated temperatures, 
which promote bacterial growth and multi-
plication in milk and dairy products. Another 
contributing factor is the heat stress to which 
animals are subjected, which has intensified in 
recent years due to rising temperatures. Heat 
stress affects the immune system, leading to the 
onset of subclinical mastitis. Additionally, high 
temperatures make it more challenging to 
maintain optimal conditions for production, 
maturation, and storage. Furthermore, ensuring 
proper hygiene among personnel is also more 
difficult under these conditions. 
In comparison with other studies, where 3 out 
of 11 analysed samples tested positive for 
Staphylococcus contamination (Morar et al., 
2021), this represents a percentage of 27%, 
compared to 83% in the current study. Another 
study found that 85% of the analysed cheeses 
made from raw milk were contaminated in 
Serbian markets (Bulajic et al., 2017). Bulajic 
et al. (2017) also employed the PCR technique 
to detect enterotoxins produced by 
staphylococci. They identified these entero-
toxins in 26 samples, with 2 of them exceeding 
the maximum allowable count of 105 cfu/g. 
According to the method used (SR EN 
6888/2005 and ISO 6888-2/A-1/2005), the 
maximum permissible level is 105 cfu/g, which 
was not exceeded in the present study. 
Three samples were also tested for 
contamination with coliform bacteria: one from 
May, one from July, and one from November. 
The results showed that the concentrations 
were below 10 cfu/g, which is consistent with 
the findings of Savu et al. (2015), who 
conducted tests in the Rucăr-Bran area, where 
all the analysed bellows cheese samples had 
concentrations below 10 cfu/g.  
The reduced level of coliform bacteria 
contamination suggests that the decrease in pH 
during fermentation inhibited bacterial growth. 
Additionally, the low moisture content of this 
assortment and the relatively high salt 
concentration, along with adherence to hygiene 
standards during production, contributed to the 
low contamination with these microorganisms. 
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Tăbăran et al. (2016) identified coliform 
bacteria in bellows cheese, but contamination 
levels were low. When discussing coliform 
bacterial contamination, it is primarily 
associated with cheeses produced from raw 
milk (Metza et al., 2020; Pyz-Łukasik et al., 
2015; Ruusunen et al., 2013). One sample from 
June was also tested for Salmonella, but the 
result was negative. 
Recommendations for reducing the contami-
nation of bellows cheese with coagulase-
positive staphylococci, coliform bacteria, and 
Salmonella spp. include ensuring proper 
milking hygiene by cleaning and disinfecting 
the udder before milking, conducting periodic 
veterinary checks to detect animals with 
subclinical mastitis, disinfecting work surfaces 
and objects that come into contact with milk or 
cheese (such as containers, strainers, knives, 
and collection vessels), maintaining an optimal 
maturation environment, ensuring proper 
acidification and salting, providing optimal 
storage conditions (appropriate temperature and 
low humidity), and performing periodic 
microbiological testing of both milk and cheese 
products. 
 
Microbiological analysis of telemea cheese 
For this study, a total of 24 samples of telemea 
cheese were analysed: cow's milk telemea 
cheese, fresh cow's milk telemea cheese, 
sheep's milk telemea cheese, aged sheep's milk 
telemea cheese. As can be seen in Table 3, there 
was a contamination of telemea cheese with 
coagulase-positive staphylococci within the 
accepted parameters. As observed, cow's milk 
telemea cheese recorded coagulase-positive 
staphylococci contamination values ranging 
from 27.0 to 2.1x104 cfu/g. In the case of 
sheep's milk telemea cheese, the recorded 
values ranged from 10.0 to 4.1x10² cfu/g. To 
assess the level of contamination with 
staphylococci, an aged sheep's milk telemea 
sample was also analysed, with the recorded 
value being below 10 cfu/g. 
Given the wide range of contamination levels 
in cow's milk telemea, we can conclude that the 
higher values are due to the fact that the milk is 
collected in larger quantities from bovines, 
increasing the risk of subclinical mastitis. This 
could also be attributed to the fact that cow's 
milk telemea tends to have a higher moisture 

content and lower salt concentration, which 
promotes bacterial growth. Furthermore, 
storage and preservation conditions play an 
important role in the increase and development 
of pathogenic flora, with excessively high 
temperatures favoring this process. In the case 
of sheep's milk telemea, the values are lower 
due to the fact that sheep are more resistant to 
mastitis infections. Additionally, this type of 
cheese generally has a lower moisture content 
and a higher salt concentration, which is also 
observed in aged sheep's milk telemea. Thus, 
the longer the cheese is stored in brine, the 
lower the microbial load tends to be. 
  

Table 3. Microbiological analysis of telemea cheese 
Assortment Nr. 

sampl
e 

Coagulase-
positive 

staphylococci 
(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Cow's milk 
telemea 
cheese 

13 27.0-2.1x104 10.0-
800.0 

Fresh cow's 
milk telemea  

cheese 

2 - 10.0-82.0 

Sheep's milk 
telemea 
cheese 

8 10.0-4.1x102 - 

Aged sheep's 
milk telemea 

cheese 

1 <10.0 - 

1cfu/g = colony-forming units per gram 
 
If we compare the results with the literature, we 
can observe that Șuler et al. (2021) recorded 
values in both the cold and hot seasons that do 
not exceed the values of the present study: a 
maximum of 9 cfu/g in the cold season and a 
maximum of 8 cfu/g in the hot season. György 
& Laslo (2021) analysed cheeses from 
Transylvania, including the telemea cheese 
assortment, and recorded values exceeding 105 
cfu/g and reaching up to 107 cfu/g, which 
makes them microbiologically non-compliant. 
Bacteria, molds, and yeasts are naturally 
present in brine and brushing solutions 
traditionally used for "old-young" rind cheese 
(Bockelmann et al., 2005; Montel et al., 2014).  
A total of seven samples (five samples of cow's 
milk telemea and two samples of fresh cow's 
milk telemea) were analysed to determine the 
degree of coliform bacteria contamination. Out 
of the seven analysed samples, two belonging 
to the cow’s milk telemea variety recorded 

values exceeding 100.0 cfu/g. The detected 
values were 274.0 and 800.0 cfu/g, 
respectively. Based on these results, these 
samples were deemed non-compliant because it 
poses a risk to human health. These elevated 
values may indicate a failure to adhere to 
proper hygiene protocols during milking, such 
as fecal contamination, inadequate udder 
sanitation, improper hand hygiene of the 
milker, or the use of non-potable water. 
Additionally, improperly sanitised equipment 
that comes into contact with milk and cheese 
(containers, strainers, and milk collection 
vessels) may also contribute to contamination. 
Another determining factor is insufficient 
salting and a high moisture content, which 
create optimal conditions for microbial growth. 
Literature show that values below 10 cfu/g can 
be found in this assortment regardless of the 
season (Șuler et al., 2021). It was also found 
that coliform bacteria contamination levels in 
telemea cheese can exceed normal values, 
reaching up to 104 cfu/g, which makes them 
microbiologically non-compliant and with a 
high degree of contamination for the human 
organism (György & Laslo, 2021). Two 
samples, both belonging to the cow’s milk 
telemea variety, were analysed for the presence 
of Salmonella spp., but the results were 
negative in both cases. György & Laslo (2021) 
present in a study the fact that germs of the 
Salmonella group were identified in all 13 
analysed samples with values between 10 and 
104 cfu/g. 
Recommendations for reducing the 
contamination of telemea cheese with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp. include ensuring 
proper milking hygiene by cleaning and 
disinfecting the udder before milking. 
Additionally, regular veterinary control is 
recommended to detect animals with 
subclinical mastitis, along with periodic 
microbiological testing of both milk and 
cheese. It is also essential to disinfect work 
surfaces and objects that come into contact 
with milk or cheese (containers, sieves, knives, 
and collection vessels), ensure proper 
acidification and salting, and maintain optimal 
storage conditions (appropriate temperatures 
and low humidity). 
 

Microbiological analysis of urda/ricotta 
For the microbiological analysis of urda,           
7 samples of urda were collected, as 
assortments were analysed 5 samples of sweet 
urda, (obtained from cow and sheep milk),                
1 sample of salted urda (obtained from cow and 
sheep milk), and 1 sample of cow's milk urda. 
As can be seen in Table 4, the urda varieties 
have been microbiologically tested for 
coagulase-positive staphylococci, coliform 
bacteria and Salmonella spp.  
 

Table 4. The contamination levels of the urda 
varieties with pathogenic bacteria 

Assortment Coagulase-positive 
staphylococci 

(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Sweet urda 1 10.0 0 
Sweet urda 2 609.0 0 
Sweet urda 3 9.0 0 
Sweet urda 4 545.0 0 
Sweet urda 5 234.0 0 
Salted urda 43.0 0 

Cow's milk urda 83.0 0 
1cfu/g = colony-forming units per gram 
 
As can be seen, all 7 analysed samples present 
either a lower or higher level of contamination 
with coagulase-positive staphylococci. The 
lowest degree of contamination is observed in 
the sweet urda sample 3 assortment, with a 
total of 9.0 cfu/g. This value represents the 
lowest degree of contamination found in the 
present study, except for the samples that tested 
negative. The highest value recorded was found 
in the sweet urda sample 2, namely 609.0 cfu/g. 
The contamination levels for the other varieties 
of urda are as follows: the three varieties of 
sweet urda recorded values between 10.0 and 
545.0 cfu/g, salted urda recorded a value of 
43.0 cfu/g, and the cow's milk urda assortment 
showed a contamination level of 83.0 cfu/g. 
These reduced contamination levels in the 
varieties of urda are primarily due to the 
method of its production, as it is obtained from 
whey rather than milk. Therefore, the reduced 
contamination can be attributed to the high 
temperatures at which the whey is heated 
before use, which destroys the remaining 
bacteria. Another factor could be acidification 
(in some varieties, a lower pH may be 
recorded, creating an environment unfavorable 
for bacterial growth) and salting (for varieties 
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Tăbăran et al. (2016) identified coliform 
bacteria in bellows cheese, but contamination 
levels were low. When discussing coliform 
bacterial contamination, it is primarily 
associated with cheeses produced from raw 
milk (Metza et al., 2020; Pyz-Łukasik et al., 
2015; Ruusunen et al., 2013). One sample from 
June was also tested for Salmonella, but the 
result was negative. 
Recommendations for reducing the contami-
nation of bellows cheese with coagulase-
positive staphylococci, coliform bacteria, and 
Salmonella spp. include ensuring proper 
milking hygiene by cleaning and disinfecting 
the udder before milking, conducting periodic 
veterinary checks to detect animals with 
subclinical mastitis, disinfecting work surfaces 
and objects that come into contact with milk or 
cheese (such as containers, strainers, knives, 
and collection vessels), maintaining an optimal 
maturation environment, ensuring proper 
acidification and salting, providing optimal 
storage conditions (appropriate temperature and 
low humidity), and performing periodic 
microbiological testing of both milk and cheese 
products. 
 
Microbiological analysis of telemea cheese 
For this study, a total of 24 samples of telemea 
cheese were analysed: cow's milk telemea 
cheese, fresh cow's milk telemea cheese, 
sheep's milk telemea cheese, aged sheep's milk 
telemea cheese. As can be seen in Table 3, there 
was a contamination of telemea cheese with 
coagulase-positive staphylococci within the 
accepted parameters. As observed, cow's milk 
telemea cheese recorded coagulase-positive 
staphylococci contamination values ranging 
from 27.0 to 2.1x104 cfu/g. In the case of 
sheep's milk telemea cheese, the recorded 
values ranged from 10.0 to 4.1x10² cfu/g. To 
assess the level of contamination with 
staphylococci, an aged sheep's milk telemea 
sample was also analysed, with the recorded 
value being below 10 cfu/g. 
Given the wide range of contamination levels 
in cow's milk telemea, we can conclude that the 
higher values are due to the fact that the milk is 
collected in larger quantities from bovines, 
increasing the risk of subclinical mastitis. This 
could also be attributed to the fact that cow's 
milk telemea tends to have a higher moisture 

content and lower salt concentration, which 
promotes bacterial growth. Furthermore, 
storage and preservation conditions play an 
important role in the increase and development 
of pathogenic flora, with excessively high 
temperatures favoring this process. In the case 
of sheep's milk telemea, the values are lower 
due to the fact that sheep are more resistant to 
mastitis infections. Additionally, this type of 
cheese generally has a lower moisture content 
and a higher salt concentration, which is also 
observed in aged sheep's milk telemea. Thus, 
the longer the cheese is stored in brine, the 
lower the microbial load tends to be. 
  

Table 3. Microbiological analysis of telemea cheese 
Assortment Nr. 

sampl
e 

Coagulase-
positive 

staphylococci 
(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Cow's milk 
telemea 
cheese 

13 27.0-2.1x104 10.0-
800.0 

Fresh cow's 
milk telemea  

cheese 

2 - 10.0-82.0 

Sheep's milk 
telemea 
cheese 

8 10.0-4.1x102 - 

Aged sheep's 
milk telemea 

cheese 

1 <10.0 - 

1cfu/g = colony-forming units per gram 
 
If we compare the results with the literature, we 
can observe that Șuler et al. (2021) recorded 
values in both the cold and hot seasons that do 
not exceed the values of the present study: a 
maximum of 9 cfu/g in the cold season and a 
maximum of 8 cfu/g in the hot season. György 
& Laslo (2021) analysed cheeses from 
Transylvania, including the telemea cheese 
assortment, and recorded values exceeding 105 
cfu/g and reaching up to 107 cfu/g, which 
makes them microbiologically non-compliant. 
Bacteria, molds, and yeasts are naturally 
present in brine and brushing solutions 
traditionally used for "old-young" rind cheese 
(Bockelmann et al., 2005; Montel et al., 2014).  
A total of seven samples (five samples of cow's 
milk telemea and two samples of fresh cow's 
milk telemea) were analysed to determine the 
degree of coliform bacteria contamination. Out 
of the seven analysed samples, two belonging 
to the cow’s milk telemea variety recorded 

values exceeding 100.0 cfu/g. The detected 
values were 274.0 and 800.0 cfu/g, 
respectively. Based on these results, these 
samples were deemed non-compliant because it 
poses a risk to human health. These elevated 
values may indicate a failure to adhere to 
proper hygiene protocols during milking, such 
as fecal contamination, inadequate udder 
sanitation, improper hand hygiene of the 
milker, or the use of non-potable water. 
Additionally, improperly sanitised equipment 
that comes into contact with milk and cheese 
(containers, strainers, and milk collection 
vessels) may also contribute to contamination. 
Another determining factor is insufficient 
salting and a high moisture content, which 
create optimal conditions for microbial growth. 
Literature show that values below 10 cfu/g can 
be found in this assortment regardless of the 
season (Șuler et al., 2021). It was also found 
that coliform bacteria contamination levels in 
telemea cheese can exceed normal values, 
reaching up to 104 cfu/g, which makes them 
microbiologically non-compliant and with a 
high degree of contamination for the human 
organism (György & Laslo, 2021). Two 
samples, both belonging to the cow’s milk 
telemea variety, were analysed for the presence 
of Salmonella spp., but the results were 
negative in both cases. György & Laslo (2021) 
present in a study the fact that germs of the 
Salmonella group were identified in all 13 
analysed samples with values between 10 and 
104 cfu/g. 
Recommendations for reducing the 
contamination of telemea cheese with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp. include ensuring 
proper milking hygiene by cleaning and 
disinfecting the udder before milking. 
Additionally, regular veterinary control is 
recommended to detect animals with 
subclinical mastitis, along with periodic 
microbiological testing of both milk and 
cheese. It is also essential to disinfect work 
surfaces and objects that come into contact 
with milk or cheese (containers, sieves, knives, 
and collection vessels), ensure proper 
acidification and salting, and maintain optimal 
storage conditions (appropriate temperatures 
and low humidity). 
 

Microbiological analysis of urda/ricotta 
For the microbiological analysis of urda,           
7 samples of urda were collected, as 
assortments were analysed 5 samples of sweet 
urda, (obtained from cow and sheep milk),                
1 sample of salted urda (obtained from cow and 
sheep milk), and 1 sample of cow's milk urda. 
As can be seen in Table 4, the urda varieties 
have been microbiologically tested for 
coagulase-positive staphylococci, coliform 
bacteria and Salmonella spp.  
 

Table 4. The contamination levels of the urda 
varieties with pathogenic bacteria 

Assortment Coagulase-positive 
staphylococci 

(cfu/g1) 

Coliform 
bacteria 
(cfu/g) 

Sweet urda 1 10.0 0 
Sweet urda 2 609.0 0 
Sweet urda 3 9.0 0 
Sweet urda 4 545.0 0 
Sweet urda 5 234.0 0 
Salted urda 43.0 0 

Cow's milk urda 83.0 0 
1cfu/g = colony-forming units per gram 
 
As can be seen, all 7 analysed samples present 
either a lower or higher level of contamination 
with coagulase-positive staphylococci. The 
lowest degree of contamination is observed in 
the sweet urda sample 3 assortment, with a 
total of 9.0 cfu/g. This value represents the 
lowest degree of contamination found in the 
present study, except for the samples that tested 
negative. The highest value recorded was found 
in the sweet urda sample 2, namely 609.0 cfu/g. 
The contamination levels for the other varieties 
of urda are as follows: the three varieties of 
sweet urda recorded values between 10.0 and 
545.0 cfu/g, salted urda recorded a value of 
43.0 cfu/g, and the cow's milk urda assortment 
showed a contamination level of 83.0 cfu/g. 
These reduced contamination levels in the 
varieties of urda are primarily due to the 
method of its production, as it is obtained from 
whey rather than milk. Therefore, the reduced 
contamination can be attributed to the high 
temperatures at which the whey is heated 
before use, which destroys the remaining 
bacteria. Another factor could be acidification 
(in some varieties, a lower pH may be 
recorded, creating an environment unfavorable 
for bacterial growth) and salting (for varieties 
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that contain salt). In addition, urda being a 
product with a short shelf life and typically 
consumed fresh is less likely to develop 
microbial flora during storage. However, 
contamination risks are similar to those of other 
cheese varieties, as objects, the processor's 
hands, work surfaces, and storage areas that 
come into contact with the product can lead to 
bacterial contamination.  
In Figure 2, there are presented the 
contamination levels of different varieties of 
urda cheese with coagulase-positive 
staphylococci in relation to the quantity of the 
batch from which the sample was collected.  
 

 
Figure 2. The degree of contamination in relation to the 

quantity of the analysed batch 
 

If we compare the results of the study with 
other studies, we find that the values are 
relatively similar to Morar et al. (2021), where 
out of 11 samples analysed, 4 showed a degree 
of contamination with coagulase-positive 
staphylococci, and the values recorded ranged 
from 15.0 to 64.0 cfu/g. In the case of the 
microbiological analysis for coliform bacteria 
and Salmonella spp., the results were negative, 
even though all the samples were analysed. 
Recommendations for reducing the 
contamination of urda/ricotta cheese with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp. include ensuring 
proper milking hygiene by cleaning and 
disinfecting the udder before milking. 
Additionally, regular veterinary control is 
recommended to detect animals with 
subclinical mastitis, along with periodic 
microbiological testing of both milk and 
cheese. It is also essential to disinfect work 
surfaces and objects that come into contact 

with milk or cheese (containers, sieves, knives, 
and collection vessels), ensure proper 
acidification and salting, and maintain optimal 
storage conditions (appropriate temperatures 
and low humidity). Furthermore, maintaining 
strict personal hygiene by ensuring that 
workers wash their hands thoroughly before 
handling milk or cheese is mandatory.  
 
CONCLUSIONS 
 
The microbiological analysis was conducted 
for a period 11 months, starting in January 
2023 and ending in November of the same 
year, and 78 samples of traditional cheeses 
were collected and analysed, including curd, 
bellows cheese, telemea cheese, and 
urda/ricotta. The samples were sourced from 
the Brașov region. 
Microbiological analyses were conducted to 
assess the microbial load of the cheeses and 
evaluate their potential implications for human 
health. The cheeses were analysed for                      
3 categories of germs: coagulase-positive 
staphylococci, coliform bacteria and bacteria of 
the genus Salmonella.  
The microbiological analysis of curd cheese 
varieties revealed variations in the 
contamination levels of coagulase-positive 
staphylococci, coliform bacteria, and 
Salmonella spp. Among the analysed samples, 
the lowest concentration of coagulase-positive 
staphylococci was recorded in the smoked curd 
assortment, specifically 145.0 cfu/g. This can 
be attributed to the smoking preservation 
process, which forms a protective film on the 
surface of the product and reduces the 
microbial load. However, the contamination 
values for this variety ranged up to 4.3x                 
103 cfu/g, likely due to seasonal influences 
(higher temperatures favoring bacterial growth) 
or the health status of the animals at the time of 
milking. A similar trend was observed in 
smoked cow's milk curd, where contamination 
values ranged from 456.0 to 545.0 cfu/g. 
In contrast, the sheep's milk curd variety 
exhibited the highest level of contamination 
with 14,500.0 cfu/g. This can be explained by 
the anatomical characteristics of sheep, which 
have small udders covered with dense hair, 
short teats, and a lower udder position, making 
contamination more likely. The cow’s milk 
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curd variety showed contamination levels 
ranging from 272.0 to 9,100.0 cfu/g, suggesting 
potential contamination from subclinical 
mastitis or inadequate hygiene practices during 
cheese production. Additionally, factors such as 
processing temperature and duration could 
have influenced the microbial load. 
The fresh cow's milk curd variety exhibited a 
contamination level of 1.2x103 cfu/g, 
supporting the hypothesis that milk quality and 
hygiene practices play a important role in 
microbial contamination. The fresh sheep's 
milk curd variety recorded a lower 
contamination value of 380.0 cfu/g, reinforcing 
the previously mentioned anatomical 
susceptibility of sheep to bacterial 
contamination. The last variety analysed, 
leavened curd, recorded contamination values 
ranging from 320.0 to 432.0 cfu/g. Importantly, 
three samples tested negative for coagulase-
positive staphylococci: one fresh sheep’s milk 
curd sample, one leavened curd sample, and 
one cow’s milk curd sample. These low values 
can be attributed to the acidification process 
induced by lactic acid bacteria, which lowers 
the pH and inhibits the growth of 
staphylococci. Furthermore, during maturation, 
the decreasing moisture content limits bacterial 
development. 
Comparing the obtained data with previous 
research, Morar et al. (2021) reported an 
identical contamination percentage (78%) in a 
study conducted in the Banat region. Savu et al. 
(2015) found that coagulase-positive 
staphylococcal contamination values remained 
below the maximum allowed limit (105 cfu/g), 
while Neagu et al. (2014) recorded similar 
findings, with only one sample exceeding 
regulatory limits. 
Regarding coliform bacteria, three curd 
samples (fresh sheep's milk curd, leavened 
curd, and cow's milk curd) were analysed, all 
showing contamination levels below 10.0 
cfu/g, indicating compliance with hygiene 
standards. Previous studies support these 
findings: Savu et al. (2015) reported values 
lower than 104 cfu/g, with some samples 
showing only 7.0 cfu/g, while Neagu et al. 
(2014) found that none of the analysed samples 
exceeded 100.0 cfu/g. 
Lastly, a single sample from the cow's milk 
curd variety was tested for Salmonella, and the 

results were negative. This aligns with findings 
from Williams & Withers (2010), who analysed 
fresh artisanal cheeses produced from raw 
cattle and sheep milk in Scotland and reported 
negative test results for Salmonella 
contamination. 
A total of 27 bellows cheese samples were 
analysed for coagulase-positive staphylococci 
contamination. Among these, three samples 
tested negative for contamination. The results 
indicate that contamination levels were 
significantly lower during the winter-spring 
and autumn periods. Specifically, between 
January and May, contamination levels ranged 
from 10.0 to 109.0 cfu/g. From June to 
September, the highest contamination levels 
were recorded, with values ranging from 327.0 
cfu/g in June to a peak of 9.9x103 cfu/g in 
August. A decrease in contamination was 
observed in September, with levels dropping to 
659.0 cfu/g, followed by a further decline to 
454.0 cfu/g in October and 100.0 cfu/g in 
November. 
The low contamination levels observed during 
the colder months are primarily due to lower 
ambient temperatures, which inhibit bacterial 
growth and development. Additionally, the 
absence of heat stress in animals during these 
periods helps maintain their immune system, 
thus reducing the probability of subclinical 
mastitis occurring. Furthermore, milking 
hygiene and sanitation are more easily 
maintained in cooler temperatures compared to 
the warmer months. The artisanal nature of 
production also allows for easier control of 
thermal conditions in storage rooms during the 
colder seasons. Lastly, lower humidity during 
the cold months further inhibits bacterial 
proliferation. 
In contrast, the higher contamination levels 
during the warm season can be attributed to 
elevated temperatures, which promote bacterial 
growth in both milk and dairy products. Heat 
stress on animals, which has become more 
pronounced due to rising temperatures, 
weakens the immune system and increases the 
incidence of subclinical mastitis. High 
temperatures also make it challenging to 
maintain optimal conditions for production, 
maturation, and storage, further complicating 
hygiene practices. 
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that contain salt). In addition, urda being a 
product with a short shelf life and typically 
consumed fresh is less likely to develop 
microbial flora during storage. However, 
contamination risks are similar to those of other 
cheese varieties, as objects, the processor's 
hands, work surfaces, and storage areas that 
come into contact with the product can lead to 
bacterial contamination.  
In Figure 2, there are presented the 
contamination levels of different varieties of 
urda cheese with coagulase-positive 
staphylococci in relation to the quantity of the 
batch from which the sample was collected.  
 

 
Figure 2. The degree of contamination in relation to the 

quantity of the analysed batch 
 

If we compare the results of the study with 
other studies, we find that the values are 
relatively similar to Morar et al. (2021), where 
out of 11 samples analysed, 4 showed a degree 
of contamination with coagulase-positive 
staphylococci, and the values recorded ranged 
from 15.0 to 64.0 cfu/g. In the case of the 
microbiological analysis for coliform bacteria 
and Salmonella spp., the results were negative, 
even though all the samples were analysed. 
Recommendations for reducing the 
contamination of urda/ricotta cheese with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp. include ensuring 
proper milking hygiene by cleaning and 
disinfecting the udder before milking. 
Additionally, regular veterinary control is 
recommended to detect animals with 
subclinical mastitis, along with periodic 
microbiological testing of both milk and 
cheese. It is also essential to disinfect work 
surfaces and objects that come into contact 

with milk or cheese (containers, sieves, knives, 
and collection vessels), ensure proper 
acidification and salting, and maintain optimal 
storage conditions (appropriate temperatures 
and low humidity). Furthermore, maintaining 
strict personal hygiene by ensuring that 
workers wash their hands thoroughly before 
handling milk or cheese is mandatory.  
 
CONCLUSIONS 
 
The microbiological analysis was conducted 
for a period 11 months, starting in January 
2023 and ending in November of the same 
year, and 78 samples of traditional cheeses 
were collected and analysed, including curd, 
bellows cheese, telemea cheese, and 
urda/ricotta. The samples were sourced from 
the Brașov region. 
Microbiological analyses were conducted to 
assess the microbial load of the cheeses and 
evaluate their potential implications for human 
health. The cheeses were analysed for                      
3 categories of germs: coagulase-positive 
staphylococci, coliform bacteria and bacteria of 
the genus Salmonella.  
The microbiological analysis of curd cheese 
varieties revealed variations in the 
contamination levels of coagulase-positive 
staphylococci, coliform bacteria, and 
Salmonella spp. Among the analysed samples, 
the lowest concentration of coagulase-positive 
staphylococci was recorded in the smoked curd 
assortment, specifically 145.0 cfu/g. This can 
be attributed to the smoking preservation 
process, which forms a protective film on the 
surface of the product and reduces the 
microbial load. However, the contamination 
values for this variety ranged up to 4.3x                 
103 cfu/g, likely due to seasonal influences 
(higher temperatures favoring bacterial growth) 
or the health status of the animals at the time of 
milking. A similar trend was observed in 
smoked cow's milk curd, where contamination 
values ranged from 456.0 to 545.0 cfu/g. 
In contrast, the sheep's milk curd variety 
exhibited the highest level of contamination 
with 14,500.0 cfu/g. This can be explained by 
the anatomical characteristics of sheep, which 
have small udders covered with dense hair, 
short teats, and a lower udder position, making 
contamination more likely. The cow’s milk 
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curd variety showed contamination levels 
ranging from 272.0 to 9,100.0 cfu/g, suggesting 
potential contamination from subclinical 
mastitis or inadequate hygiene practices during 
cheese production. Additionally, factors such as 
processing temperature and duration could 
have influenced the microbial load. 
The fresh cow's milk curd variety exhibited a 
contamination level of 1.2x103 cfu/g, 
supporting the hypothesis that milk quality and 
hygiene practices play a important role in 
microbial contamination. The fresh sheep's 
milk curd variety recorded a lower 
contamination value of 380.0 cfu/g, reinforcing 
the previously mentioned anatomical 
susceptibility of sheep to bacterial 
contamination. The last variety analysed, 
leavened curd, recorded contamination values 
ranging from 320.0 to 432.0 cfu/g. Importantly, 
three samples tested negative for coagulase-
positive staphylococci: one fresh sheep’s milk 
curd sample, one leavened curd sample, and 
one cow’s milk curd sample. These low values 
can be attributed to the acidification process 
induced by lactic acid bacteria, which lowers 
the pH and inhibits the growth of 
staphylococci. Furthermore, during maturation, 
the decreasing moisture content limits bacterial 
development. 
Comparing the obtained data with previous 
research, Morar et al. (2021) reported an 
identical contamination percentage (78%) in a 
study conducted in the Banat region. Savu et al. 
(2015) found that coagulase-positive 
staphylococcal contamination values remained 
below the maximum allowed limit (105 cfu/g), 
while Neagu et al. (2014) recorded similar 
findings, with only one sample exceeding 
regulatory limits. 
Regarding coliform bacteria, three curd 
samples (fresh sheep's milk curd, leavened 
curd, and cow's milk curd) were analysed, all 
showing contamination levels below 10.0 
cfu/g, indicating compliance with hygiene 
standards. Previous studies support these 
findings: Savu et al. (2015) reported values 
lower than 104 cfu/g, with some samples 
showing only 7.0 cfu/g, while Neagu et al. 
(2014) found that none of the analysed samples 
exceeded 100.0 cfu/g. 
Lastly, a single sample from the cow's milk 
curd variety was tested for Salmonella, and the 

results were negative. This aligns with findings 
from Williams & Withers (2010), who analysed 
fresh artisanal cheeses produced from raw 
cattle and sheep milk in Scotland and reported 
negative test results for Salmonella 
contamination. 
A total of 27 bellows cheese samples were 
analysed for coagulase-positive staphylococci 
contamination. Among these, three samples 
tested negative for contamination. The results 
indicate that contamination levels were 
significantly lower during the winter-spring 
and autumn periods. Specifically, between 
January and May, contamination levels ranged 
from 10.0 to 109.0 cfu/g. From June to 
September, the highest contamination levels 
were recorded, with values ranging from 327.0 
cfu/g in June to a peak of 9.9x103 cfu/g in 
August. A decrease in contamination was 
observed in September, with levels dropping to 
659.0 cfu/g, followed by a further decline to 
454.0 cfu/g in October and 100.0 cfu/g in 
November. 
The low contamination levels observed during 
the colder months are primarily due to lower 
ambient temperatures, which inhibit bacterial 
growth and development. Additionally, the 
absence of heat stress in animals during these 
periods helps maintain their immune system, 
thus reducing the probability of subclinical 
mastitis occurring. Furthermore, milking 
hygiene and sanitation are more easily 
maintained in cooler temperatures compared to 
the warmer months. The artisanal nature of 
production also allows for easier control of 
thermal conditions in storage rooms during the 
colder seasons. Lastly, lower humidity during 
the cold months further inhibits bacterial 
proliferation. 
In contrast, the higher contamination levels 
during the warm season can be attributed to 
elevated temperatures, which promote bacterial 
growth in both milk and dairy products. Heat 
stress on animals, which has become more 
pronounced due to rising temperatures, 
weakens the immune system and increases the 
incidence of subclinical mastitis. High 
temperatures also make it challenging to 
maintain optimal conditions for production, 
maturation, and storage, further complicating 
hygiene practices. 
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When comparing the findings with other 
studies, the current study reveals a higher 
contamination percentage. In a study by Morar 
et al. (2021), 3 out of 11 samples tested positive 
for coagulase-positive staphylococci, 
representing 27% contamination, which 
contrasts with the 83% contamination rate 
observed in this study. Bulajic et al. (2017) 
reported 85% contamination in Serbian markets 
for cheeses made from raw milk. Their study 
also employed PCR to detect enterotoxins 
produced by staphylococci, identifying 
enterotoxins in 26 samples, with 2 exceeding 
the maximum allowable count of 105 cfu/g, 
which aligns with the standards (SR EN 
6888/2005 and ISO 6888-2/A-1/2005). 
However, none of the samples in this study 
exceeded the permissible level of 105 cfu/g. 
In addition to staphylococcal contamination, 
three samples were tested for coliform bacteria 
(one from May, one from July, and one from 
November). All these samples showed 
contamination levels below 10 cfu/g, consistent 
with the findings of Savu et al. (2015), who 
observed similarly low contamination levels in 
bellows cheese samples from the Rucăr-Bran 
area. The reduced levels of coliform bacteria 
contamination can be attributed to the decrease 
in pH during fermentation, which inhibits 
bacterial growth. The low moisture content and 
relatively high salt concentration of the cheese, 
combined with adherence to hygiene standards 
during production, also contributed to these 
low contamination levels. Tăbăran et al. (2016) 
also identified coliform bacteria in bellows 
cheese, but the contamination levels were 
found to be low. Coliform bacterial 
contamination is typically associated with 
cheeses made from raw milk (Ruusunen et al., 
2013; Pyz-Łukasik et al., 2015; Metza et al., 
2020). Additionally, one sample from June was 
tested for Salmonella, and the result was 
negative. 
For this study, a total of 24 samples of telemea 
cheese were analysed, which included cow's 
milk telemea, fresh cow's milk telemea, sheep's 
milk telemea, and aged sheep's milk telemea. 
The contamination levels with coagulase-
positive staphylococci were within the accepted 
parameters for all cheese varieties. Specifically, 
cow's milk telemea exhibited contamination 
levels ranging from 27.0 to 2.1x104 cfu/g, 

while sheep's milk telemea had contamination 
values ranging from 10.0 to 4.1x102 cfu/g. An 
aged sheep's milk telemea sample was also 
analysed, with contamination levels recorded 
below 10 cfu/g. 
The wide range of contamination in cow's milk 
telemea can be attributed to several factors. 
First, the large volume of milk collected from 
bovines increases the risk of subclinical 
mastitis. Additionally, cow's milk telemea 
typically has a higher moisture content and 
lower salt concentration, which can promote 
bacterial growth. Storage and preservation 
conditions also play a significant role in the 
development of pathogenic microorganisms, 
with excessively high temperatures favoring 
bacterial proliferation. In contrast, sheep’s milk 
telemea shows lower contamination levels, 
which can be explained by the inherent 
resistance of sheep to mastitis infections. 
Moreover, sheep’s milk telemea generally has a 
lower moisture content and higher salt 
concentration, factors which help reduce 
microbial growth. This trend is also observed in 
aged sheep's milk telemea, where longer 
storage in brine results in a lower microbial 
load. 
When comparing the results with other studies, 
the contamination levels found in this study 
were relatively lower. For example, Șuler et al. 
(2021) recorded contamination levels that did 
not exceed 9 cfu/g in the cold season and                  
8 cfu/g in the hot season. On the other hand, 
György & Laslo (2021) found that the 
contamination levels in cheeses from 
Transylvania, including telemea, exceeded              
105 cfu/g and reached up to 107 cfu/g, which 
classifies them as microbiologically non-
compliant. 
In addition to staphylococcal contamination, 
coliform bacteria contamination was assessed 
in seven samples, including five cow's milk 
telemea and two fresh cow's milk telemea 
samples. Two samples of cow's milk telemea 
recorded contamination levels exceeding                
100 cfu/g, with values of 274.0 cfu/g and  
800.0 cfu/g, respectively. These elevated values 
indicate non-compliance with microbiological 
safety standards, posing potential health risks. 
Such high contamination levels are typically 
associated with inadequate hygiene practices 
during milking, including fecal contamination, 

improper udder sanitation, and improper hand 
hygiene of the milker. Additionally, the use of 
non-potable water or poorly sanitised 
equipment, such as containers, strainers, and 
milk collection vessels, can contribute to 
contamination. Insufficient salting and a high 
water content in the cheese further create 
optimal conditions for microbial growth. 
In contrast, literature suggests that values 
below 10 cfu/g for coliform bacteria are typical 
for telemea cheese, regardless of the season 
(Șuler et al., 2021). However, contamination 
levels exceeding normal values, reaching up to 
104 cfu/g, can occur, which is considered 
microbiologically non-compliant and poses a 
higher contamination risk for human health, as 
noted by György & Laslo (2021). Furthermore, 
two samples of cow's milk telemea were tested 
for Salmonella spp., with both results being 
negative. This contrasts with a study of György 
& Laslo (2021), where Salmonella was 
identified in all 13 analysed samples, with 
contamination levels ranging from 10 to            
104 cfu/g. 
For the microbiological analysis of urda,           
7 samples were collected, consisting of 5 
samples of sweet urda (obtained from cow and 
sheep milk), 1 sample of salted urda (obtained 
from cow and sheep milk), and 1 sample of 
cow’s milk urda. The urda varieties were 
microbiologically tested for coagulase-positive 
staphylococci, coliform bacteria, and 
Salmonella spp. 
The results show that all 7 analysed samples 
presented varying levels of contamination with 
coagulase-positive staphylococci. The lowest 
contamination was observed in sweet urda 
sample 3, with a total of 9.0 cfu/g, representing 
the lowest level of contamination found in this 
study, except for the samples that tested 
negative. The highest recorded value was found 
in sweet urda sample 2, with 609.0 cfu/g. The 
contamination levels for the other urda varieties 
were as follows: the three varieties of sweet 
urda recorded values ranging from 10.0 to 
545.0 cfu/g, salted urda recorded a value of 
43.0 cfu/g, and cow’s milk urda had a 
contamination level of 83.0 cfu/g. 
These relatively low contamination levels in 
urda varieties can primarily be attributed to the 
production method, as urda is made from whey 
rather than milk. The high temperatures at 

which the whey is heated before use help 
destroy remaining bacteria. Additionally, 
acidification (in some varieties, a lower pH is 
recorded, creating an environment that inhibits 
bacterial growth) and salting (in varieties that 
contain salt) also play a role. Since urda is a 
product with a short shelf life and is typically 
consumed fresh, it is less likely to develop 
significant microbial flora during storage. 
However, contamination risks remain similar to 
those of other cheese varieties, as objects, the 
processor’s hands, work surfaces, and storage 
areas that come into contact with the product 
can lead to bacterial contamination. When 
comparing the results of this study with others, 
the values are relatively similar to those found 
by Morar et al. (2021), where 4 out of 11 
analysed samples showed contamination with 
coagulase-positive staphylococci, with values 
ranging from 15.0 to 64.0 cfu/g. In the 
microbiological analysis for coliform bacteria 
and Salmonella spp., the results were negative, 
even though all samples were analysed. 
The recommendations to reduce the 
contamination of curd, bellows/burduf cheese, 
telemea cheese, and urda/ricotta with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp., involve several 
key measures to be taken throughout the 
production process. Ensuring proper milking 
hygiene is one of the most important steps. This 
involves cleaning and disinfecting the udder 
before milking to prevent contamination. 
Regular veterinary checks should also be 
performed to detect animals with subclinical 
mastitis, as these animals can introduce 
bacteria into the milk. 
It is essential to disinfect work surfaces and all 
objects that come into contact with milk or 
cheese, such as containers, sieves, knives, and 
collection vessels. This reduces the risk of 
cross-contamination. Maintaining optimal 
storage conditions is also indispensable, as 
appropriate temperatures and low humidity 
prevent bacterial growth during maturation and 
storage. Acidification and salting play a 
significant role in reducing microbial 
contamination. Ensuring proper acidification 
during fermentation and adequate salting of the 
cheese can create an environment that inhibits 
bacterial growth. 
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When comparing the findings with other 
studies, the current study reveals a higher 
contamination percentage. In a study by Morar 
et al. (2021), 3 out of 11 samples tested positive 
for coagulase-positive staphylococci, 
representing 27% contamination, which 
contrasts with the 83% contamination rate 
observed in this study. Bulajic et al. (2017) 
reported 85% contamination in Serbian markets 
for cheeses made from raw milk. Their study 
also employed PCR to detect enterotoxins 
produced by staphylococci, identifying 
enterotoxins in 26 samples, with 2 exceeding 
the maximum allowable count of 105 cfu/g, 
which aligns with the standards (SR EN 
6888/2005 and ISO 6888-2/A-1/2005). 
However, none of the samples in this study 
exceeded the permissible level of 105 cfu/g. 
In addition to staphylococcal contamination, 
three samples were tested for coliform bacteria 
(one from May, one from July, and one from 
November). All these samples showed 
contamination levels below 10 cfu/g, consistent 
with the findings of Savu et al. (2015), who 
observed similarly low contamination levels in 
bellows cheese samples from the Rucăr-Bran 
area. The reduced levels of coliform bacteria 
contamination can be attributed to the decrease 
in pH during fermentation, which inhibits 
bacterial growth. The low moisture content and 
relatively high salt concentration of the cheese, 
combined with adherence to hygiene standards 
during production, also contributed to these 
low contamination levels. Tăbăran et al. (2016) 
also identified coliform bacteria in bellows 
cheese, but the contamination levels were 
found to be low. Coliform bacterial 
contamination is typically associated with 
cheeses made from raw milk (Ruusunen et al., 
2013; Pyz-Łukasik et al., 2015; Metza et al., 
2020). Additionally, one sample from June was 
tested for Salmonella, and the result was 
negative. 
For this study, a total of 24 samples of telemea 
cheese were analysed, which included cow's 
milk telemea, fresh cow's milk telemea, sheep's 
milk telemea, and aged sheep's milk telemea. 
The contamination levels with coagulase-
positive staphylococci were within the accepted 
parameters for all cheese varieties. Specifically, 
cow's milk telemea exhibited contamination 
levels ranging from 27.0 to 2.1x104 cfu/g, 

while sheep's milk telemea had contamination 
values ranging from 10.0 to 4.1x102 cfu/g. An 
aged sheep's milk telemea sample was also 
analysed, with contamination levels recorded 
below 10 cfu/g. 
The wide range of contamination in cow's milk 
telemea can be attributed to several factors. 
First, the large volume of milk collected from 
bovines increases the risk of subclinical 
mastitis. Additionally, cow's milk telemea 
typically has a higher moisture content and 
lower salt concentration, which can promote 
bacterial growth. Storage and preservation 
conditions also play a significant role in the 
development of pathogenic microorganisms, 
with excessively high temperatures favoring 
bacterial proliferation. In contrast, sheep’s milk 
telemea shows lower contamination levels, 
which can be explained by the inherent 
resistance of sheep to mastitis infections. 
Moreover, sheep’s milk telemea generally has a 
lower moisture content and higher salt 
concentration, factors which help reduce 
microbial growth. This trend is also observed in 
aged sheep's milk telemea, where longer 
storage in brine results in a lower microbial 
load. 
When comparing the results with other studies, 
the contamination levels found in this study 
were relatively lower. For example, Șuler et al. 
(2021) recorded contamination levels that did 
not exceed 9 cfu/g in the cold season and                  
8 cfu/g in the hot season. On the other hand, 
György & Laslo (2021) found that the 
contamination levels in cheeses from 
Transylvania, including telemea, exceeded              
105 cfu/g and reached up to 107 cfu/g, which 
classifies them as microbiologically non-
compliant. 
In addition to staphylococcal contamination, 
coliform bacteria contamination was assessed 
in seven samples, including five cow's milk 
telemea and two fresh cow's milk telemea 
samples. Two samples of cow's milk telemea 
recorded contamination levels exceeding                
100 cfu/g, with values of 274.0 cfu/g and  
800.0 cfu/g, respectively. These elevated values 
indicate non-compliance with microbiological 
safety standards, posing potential health risks. 
Such high contamination levels are typically 
associated with inadequate hygiene practices 
during milking, including fecal contamination, 

improper udder sanitation, and improper hand 
hygiene of the milker. Additionally, the use of 
non-potable water or poorly sanitised 
equipment, such as containers, strainers, and 
milk collection vessels, can contribute to 
contamination. Insufficient salting and a high 
water content in the cheese further create 
optimal conditions for microbial growth. 
In contrast, literature suggests that values 
below 10 cfu/g for coliform bacteria are typical 
for telemea cheese, regardless of the season 
(Șuler et al., 2021). However, contamination 
levels exceeding normal values, reaching up to 
104 cfu/g, can occur, which is considered 
microbiologically non-compliant and poses a 
higher contamination risk for human health, as 
noted by György & Laslo (2021). Furthermore, 
two samples of cow's milk telemea were tested 
for Salmonella spp., with both results being 
negative. This contrasts with a study of György 
& Laslo (2021), where Salmonella was 
identified in all 13 analysed samples, with 
contamination levels ranging from 10 to            
104 cfu/g. 
For the microbiological analysis of urda,           
7 samples were collected, consisting of 5 
samples of sweet urda (obtained from cow and 
sheep milk), 1 sample of salted urda (obtained 
from cow and sheep milk), and 1 sample of 
cow’s milk urda. The urda varieties were 
microbiologically tested for coagulase-positive 
staphylococci, coliform bacteria, and 
Salmonella spp. 
The results show that all 7 analysed samples 
presented varying levels of contamination with 
coagulase-positive staphylococci. The lowest 
contamination was observed in sweet urda 
sample 3, with a total of 9.0 cfu/g, representing 
the lowest level of contamination found in this 
study, except for the samples that tested 
negative. The highest recorded value was found 
in sweet urda sample 2, with 609.0 cfu/g. The 
contamination levels for the other urda varieties 
were as follows: the three varieties of sweet 
urda recorded values ranging from 10.0 to 
545.0 cfu/g, salted urda recorded a value of 
43.0 cfu/g, and cow’s milk urda had a 
contamination level of 83.0 cfu/g. 
These relatively low contamination levels in 
urda varieties can primarily be attributed to the 
production method, as urda is made from whey 
rather than milk. The high temperatures at 

which the whey is heated before use help 
destroy remaining bacteria. Additionally, 
acidification (in some varieties, a lower pH is 
recorded, creating an environment that inhibits 
bacterial growth) and salting (in varieties that 
contain salt) also play a role. Since urda is a 
product with a short shelf life and is typically 
consumed fresh, it is less likely to develop 
significant microbial flora during storage. 
However, contamination risks remain similar to 
those of other cheese varieties, as objects, the 
processor’s hands, work surfaces, and storage 
areas that come into contact with the product 
can lead to bacterial contamination. When 
comparing the results of this study with others, 
the values are relatively similar to those found 
by Morar et al. (2021), where 4 out of 11 
analysed samples showed contamination with 
coagulase-positive staphylococci, with values 
ranging from 15.0 to 64.0 cfu/g. In the 
microbiological analysis for coliform bacteria 
and Salmonella spp., the results were negative, 
even though all samples were analysed. 
The recommendations to reduce the 
contamination of curd, bellows/burduf cheese, 
telemea cheese, and urda/ricotta with 
coagulase-positive staphylococci, coliform 
bacteria, and Salmonella spp., involve several 
key measures to be taken throughout the 
production process. Ensuring proper milking 
hygiene is one of the most important steps. This 
involves cleaning and disinfecting the udder 
before milking to prevent contamination. 
Regular veterinary checks should also be 
performed to detect animals with subclinical 
mastitis, as these animals can introduce 
bacteria into the milk. 
It is essential to disinfect work surfaces and all 
objects that come into contact with milk or 
cheese, such as containers, sieves, knives, and 
collection vessels. This reduces the risk of 
cross-contamination. Maintaining optimal 
storage conditions is also indispensable, as 
appropriate temperatures and low humidity 
prevent bacterial growth during maturation and 
storage. Acidification and salting play a 
significant role in reducing microbial 
contamination. Ensuring proper acidification 
during fermentation and adequate salting of the 
cheese can create an environment that inhibits 
bacterial growth. 
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Furthermore, regular microbiological testing of 
both milk and cheese should be conducted to 
monitor contamination levels and ensure 
compliance with safety standards. In addition 
to these measures, personal hygiene among 
workers is also essential. Workers must 
thoroughly wash their hands before handling 
milk or cheese to prevent introducing conta-
minants during production. By following these 
recommendations, the contamination of these 
dairy products can be minimized, ensuring 
higher safety and quality in the final products.  
Corroborating all the data obtained, we can 
conclude that the cheeses from the Brasov area 
are safe for consumption and their 
microbiological quality is superior compared to 
other studies. This suggests that sanitary 
hygiene norms were properly observed 
throughout the production process. 
Additionally, the traditional methods passed 
down through generations of shepherds, 
particularly in the artisanal production of 
cheese in rudimentary conditions, continue to 
excel in terms of microbiological quality, as 
well as in their physico-chemical and sensory 
properties. 
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Furthermore, regular microbiological testing of 
both milk and cheese should be conducted to 
monitor contamination levels and ensure 
compliance with safety standards. In addition 
to these measures, personal hygiene among 
workers is also essential. Workers must 
thoroughly wash their hands before handling 
milk or cheese to prevent introducing conta-
minants during production. By following these 
recommendations, the contamination of these 
dairy products can be minimized, ensuring 
higher safety and quality in the final products.  
Corroborating all the data obtained, we can 
conclude that the cheeses from the Brasov area 
are safe for consumption and their 
microbiological quality is superior compared to 
other studies. This suggests that sanitary 
hygiene norms were properly observed 
throughout the production process. 
Additionally, the traditional methods passed 
down through generations of shepherds, 
particularly in the artisanal production of 
cheese in rudimentary conditions, continue to 
excel in terms of microbiological quality, as 
well as in their physico-chemical and sensory 
properties. 
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