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Abstract 
This study was carried out to control Staphylococcus aureus in fresh milk produced from cattle farms in Ferizaj 
Kosovo. In 2012 were collected 124 samples of fresh milk from 10 cattle farms having more than 10 dairy cows. 
As study material is taken cow’s milk confirmed positive for mastitis by "California test "representing only milk 
samples from cows with sub-clinical mastitis. 52 milk samples were analyzed using ISO standard method for the 
presence of Staphylococcus aureus coagulase positive. This analytical control confirmed that 29/52 or 57 % of 
milk samples produced by cows with sub-clinical mastitis was contaminated with Staphylococcus aureus 
coagulase positive. In 10 cattle farms were performed veterinary inspections with standard protocols.  The 
veterinary checks concluded that only three farms meet the 70% of requirements contained the protocol while 
seven other cattle farms fulfilled  partially  or  less  the  veterinary  inspection  protocol  requirements  for  
sanitary  conditions.  The  study concluded that dairy farms do not meet the sanitary and veterinary conditions 
and sub-clinical mastitis in dairy cattle farms in Ferizaj, Kosovo is mainly caused by pathogenic strains of 
Staphylococcus aureus. 
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1. Introduction 

Fresh cow milk is a good environment for 
increasing of Staphylococcus aureus [1, 2, 4]. So, 
even the cow milk produced in Kosovo can be 
contaminated with the Staphylococcus aureus 
pathogen which is mainly a cause of sub-clinical 
mastitis. While the milk is being collected in tankers, 
the possibility of contamination is increased as a result 
of milk being mixed from different cows and farms [4, 
7].  Cows with sub-clinical mastitis still remain a 
continuous source of Staphylococcus aureus 
contaminating fresh milk produces every day.  
Contaminated milk can cause the toxic-infection on 
people and also can damages the technological quality 
of milk in processing. Staphylococcus aureus can 
cause other damages such as: different infections of 
people and animals with septic wound puncture or 
break in the skin and diseases or infections like 
pneumonia and septicemia [6, 13]. Milk produced in 
Ferizaj is mainly delivered to local people of this 
region and also in Prishtina. Some of the milk is being 
processed in milk companies located in Ferizaj, 
Prishtina and Gjilan. Except infectious teats, milking 
equipments are a possibility of contamination, 
including people who do the milk processing, 
transmitting the infection in different ways [5, 9, 12]. 
There is a great number of different strains of  
Staphylococcus aureus in the countryside and having 
high rate of virulence and producing staphylococcal 

enterotoxin known as; SEA, SEB, SEC1, SEC3, SEC 
(bovine) which are highly pathogenic to the consumer 
causing a toxic shock [2, 10]. The thermic treatment 
damages the Staphylococcus aureus cells but not the 
enterotoxins which keep their biological activities. 
During the process of milk pasteurization, almost all 
the living cells are destroyed but there is a risk of 
contamination with the Staphylococcal enterotoxins 
which are thermoresistant [4, 7, 12]. Cases of 
contamination with Staphylococcus aureus in the fresh 
milk samples are reported with high incidence caused 
by enterotoxines SEC [2, 3, 6]. Molecular weight of 
Staphylococcal enterotoxins varies from 27.000 to 
28656 kDa. Staphylococcal enterotoxins cause their 
toxic activities in the body through their pyrogenic 
effect. This effect impresses the immunity and deals 
with the non specific effect caused by these toxins 
attacking T cells. Studies point out that the number of 
antibiotic resistance strains of Staphylococcus aureus 
producing enterotoxins is increased mainly against 
antibiotics such as: penicillin, methicilin, and 
vancomicin. There are results showing that the 
incidence of antibiotic resistance strains in milk varies 
from 8-27% compared with results studies on the 
Staphylococcus aureus wound infections where 
antibiotic resistance strains are responsible for the 
antibiotic resistance rate 35% to 40% [1, 2, 8, 10]. 
Resistance against penicillin, methicilin, and 
vancomicin is higher than other antibiotics because of 
common use in treatment of cow mastitis [2, 5, 7]. 
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Another very important aspect of minimizing and 
lower the rate of contamination of the fresh milk is 
fulfilling the conditions of sanitary veterinary on the 
breeding farms of milking cows. In case the above 
mentioned conditions are not met, the contamination 
possibility  of  animals’  body  with  Staphylococcus  
aureus  strains  from the  equipments,  milking,  the 
environment harming the quality and safety of 
produced milk in these farms is increased [1, 9]. As a 
result, continuous inspections are done in respect of 
the health of milking cows and fulfilling the sanitary 
veterinary conditions in farms. Inspections are 
carrying out according to the models based on valid 
law and which is mainly based on the approved 
protocol same as in BE. 

2. Material and Methods 

The study is carried out in milk farms located in 
region of Ferizaj in Kosovo in 2012. In every farm, an 
individual milk sample is taken from all the selected 
cows for checking. Samples (300 ml) are collected in 
aseptic way from every cow in different farms after 
milking process. At the end of milking process, 
samples were collected from milk tankers (100 ml) 
and were sampled on sterile glass bottle. 124 milk 
samples were transferred to the laboratory in chilled 
temperatures 4-8 C, in the public health Institute 
Laboratory in Ferizaj. Initially, the testing milk 
samples is done with the California test and then 
analytic checking as well to identify the 
Staphylococcus aureus based on ISO 6888-1, 1994. 
Serial sample dilutions were done in agreement with 
ISO 6887-1, 1994. Samples were inoculated in Baird 

Parker agar (OXOID) prepared with egg yolk and 
tellurite emulsion (1%) (OXOID). From every serial 
dilutions (10-2, 10-3...), 0.1 ml sterile milk is 
transferred with pipette to each of two Baird Paker 
Agar plates. This process is repeated for dilution of 
10-2 and for the further decimal dilutions. A care was 
taken for the spreading of the sample volume in a 
uniform way on the surface of Parker Baird Agar 
plates. Inoculated plates  were  incubated  in  37  C  
for  24-48  h.  All  the  plates  were  checked  for  any  
presence  of Staphylococcus  aureus  coagulase  
positive  colonies  having  different  typical  and  
atypical  features according to the certain 
characteristics. Suspect colonies for the 
Staphylococcus aureus were tested using commercial 
kit API staph (bio Merieux), and also additional tests 
as hemolysis and coagulase were done. Biochemical 
and microscopic testing were performed in agreement 
with applied method. In this case, the found values 
were multiplied with the factor 10 because milk 
samples are liquid samples. Except analytic testing, 
sanitary veterinary inspections were done as well, 
based on the completed protocols which estimate the 
accordance of sanitary veterinary conditions with 
requests of the protocol compiled for this intention. 

3. Results and Discussion 

The study is realized by analyzing 124 fresh milk 
samples taken from the different cows in the region of 
Ferizaj in 2012 for the presence of Staphylococcus 
aureus positive coagulase, sanitary veterinary 
inspection through the protocols approved by the 
Veterinary and Food Agency in Kosovo. 

Table1. Positive cases with Staphylococcus aureus confirmed with California test and analytic check of the 

fresh milk samples in the region of Ferizaj, Kosovo. 
 

Number of fresh milk 
samples from the cows 

in Ferizaj 

Number of samples 
identified as positive 
with California test. 

Number of positive  
samples confirmed by 

analytic check for 
Staphylococcus aureus 

Number of farms 
which met the sanitary-
veterinary conditions 

Number farms which 
did not meet the 

sanitary- veterinary 
conditions 

124 52/124(41%) 29/52(57%) 3/10(30%) 7/10 (70%) 
According to the results given in the table above, 

the presence of Staphylococcus aureus  in milk 
samples taken from the cow farms in the region of 
Ferizaj confirmed by California test for the mastitis is 
41% (52/124). According to the European studies, 
California test for mastitis results with increased 
values of incidence of mastitis caused by 
Staphylococcus aureus exceeding the values 50-55% 
of the cows checked especially in the farms where the 
sanitary and veterinary conditions are not fulfilled [2, 
4, 7]. The found values are affected by the healthy 

status of the cows and the hygiene-sanitary conditions 
of milking [1, 3, 6, 8, 15]. There is a presence of 
pospartum and sub-clinical mastitis and these remain 
as source of contamination as a fact of cows not being 
treated [7]. Our study clearly states that 
Staphylococcus aureus isolates, coagulase positive are 
of 57% from the positive cases confirmed by the 
California test.  Also from other authors is concludes 
that Staphylococcus aureus is the main cause of 
subclinical mastitis [12, 13]. There are a lot of world 
studies on the incidence of Staphylococcus aureus as 
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cause of sub-clinical mastitis and a comparison of 
results of the actual study with those previously 
reported from other authors still remains a tough one 
because the presence of Staphylococcus aureus as an 
agent cause of sub-clinical mastitis differs according 
to the zone, treatment, breeding practices of animals 
and hygiene conditions during milking and other 
factors [6, 9, 14]. It was helped to explain the situation 
with the results of inspection documented in protocols 
of inspections done on selected farms in this study. 
Only 30% of the farms fulfilled the sanitary-
veterinary conditions for the breeding of milk cows. 
Cattle farms in the region of Ferizaj, Kosovo still have 
problems in meeting the sanitary and veterinary 
conditions. 

4. Conclusions 

From analytical control performed in 2012 for 
the presence of coagulase positive Staphylococcus 
aureus in 124 fresh milk samples collected from 10 
cattle farms breeding more than 10 milking cows was 
confirmed positive 29/52 or 57% of them with 
California test for mastitis. This found value 
represents sub-clinical mastitis incidence caused by 
positive coagulase Staphylococcus aureus strains. The 
study concludes that only 30% of milking cattle farms 
fulfill the sanitary-veterinary conditions whereas the 
other  cattle  farms  (70%)  was  confirmed  sub-
clinical  mastitis.  Regarding  to  results  of  veterinary 
inspections  cattle  farms  producing  milk  in  Ferizaj  
partially  met  the  requirements  for  sanitary  and 
veterinary conditions. 
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