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Abstract. Sheep milk is a valuable product due to its properties and composition. It is richer
in high-quality protein and contains more nutritional value compared to the milk of other ruminants.
Raw milk is characterized by a lack of enzymatic activity and a lack of pathogenic microorganisms.
Milk also has a high content of minerals. For this reason, sheep's milk is a good raw material
for the dairy industry and the production of fermented milk drinks as well as cheese. During
lactation, the content of individual milk ingredients and milk yield fluctuate, which translates into
the nutritional value of the product. Also, the content of somatic cells in milk is significantly
different between the peak and the end of lactation of animals. The increase in cellular elements
is a major indicator of mammary gland infection. The cause of mastitis is bacterial infection
or mechanical teat damage. Inflammation of the mammary gland is a serious problem for dairy
farmers due to the health and economic aspects of this disease, which is the main cause
of slaughtering ewes and the fall of many animals, as well as enforcing the cost of healing
females, and the obtained milk is utilized. It is estimated that up to 60% of sheep in herds can
suffer from asymptomatic mastitis, which is a serious problem for the dairy industry. That is why
research is important to analyze the amount of somatic cells in milk.
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INTRODUCTION

Sheep's milk is a perfect raw material for cheese and fermented beverages. Compared
to other ruminants’ milk, it contains much more nutrients as well as minerals and vitamins.
It also has a higher calorific value compared to cow's milk (Balthazar et al. 2017). Fermented
milk drinks are free from thickeners, because sheep's milk is rich in dry matter (share up to 18%).
Fatty acids of sheep's milk are characterized by a higher content of shorter chain acids (mainly
caprylic acid), which improves product digestibility (Dankéw and Pikul 2011).
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EWE’S MILK

Milk should be characterized by a lack of enzymatic activity and a lack of pathogenic
microorganisms. An increase in the number of somatic cells has a negative effect on the content
of individual components of sheep's milk, which results in poorer quality dairy products and
also affects pasteurization of milk (Le Maréchal and Thiéry 2011). Unequal milk composition
has a significant impact on the quality of sheep's cheese (Pavic¢ et al. 2002). The product
parameters depend mainly on the fat and lactose content as well as on the coagulating
properties (including rennet coagulation time and curd hardening) of the sheep's milk used.
The high somatic cell count (SCC) in milk directly affects renal coagulation, which affects
cheese production (Villalobos et al. 2015).

Cellular elements are mainly leached epithelial cells of the gland and leukocytes (Sharma
et al. 2011). During lactation sheep have a difference in their SCC levels in milk. With the onset
of milk secretion, there is an increase in the number of somatic cells, just as it did during
the dry period. The largest number of leukocytes with multiform nuclei are sheep colostrum,
and the largest amount of macrophages is observed in the middle stage of lactation.
As the lactation progresses, the number of cellular elements changes (Olechnowicz and
Jaskowski 2005). The increase in SCC levels in sheep's milk can be caused not only
by the lactation phase, but also by infection or stress. Moreover the number of somatic cells
in milk increases with the age of the sheep (Pirisi et al. 2000). The main indicator of cow udder
infection is the high content of cellular elements, but in smaller ruminants the high level of SCC
does not always inform about infections, because in sheep the number of somatic cells in milk
increases with increasing lactation and with age of animals (Sharma et al. 2011, Petlane et al.
2013). Therefore, animals with higher SCC levels should be tested for pathogens that cause
mastitis (Petlane et al. 2013).

MASTITIS

Mastitis is a serious disease and at the same time a problem for breeders (Fernandez-
-Garayzabal et al. 1998). It can be caused by teat injury, chemical irritation or infection, which
is the most common cause of the disease (Pawlik et al. 2010). The defending animal's
response to penetrating pathogens is mainly swelling of the mammary gland, which results
from the filtration of plasma through blood vessels. Extending them allows leukocytes to pass
into milk to prevent progressive infection and stop pathogens. An important role in the body's
response to pathogenic microorganisms is played by neutrophils, macrophages and eosinophils,
which phagocytic microorganisms (Pawlik et al. 2010). Physico-chemical and bacteriological
changes occur in the milk of sheep suffering from mastitis (Sharma et al. 2011). It is characterized
by reduced milk yield as well as poorer quality (Leitner et al. 2003, Merin et al. 2004). In this
milk, a decrease in fat, protein as well as lactose content and an increase in the number
of somatic cells is also observed (Petlane et al. 2013). Mastitis occurs in two conditions —
clinical and subclinical. The clinical form is characterized by pronounced lesions of the gland,
which is clearly swollen, red, and purulent secretion seeping from the teats is often visible.
A damaged gland often does not resume its work (Mgrk et al. 2007). In sheep and other small
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ruminants, severe clinical mastitis can develop into gangrene lesions that cause tissue
destruction and even death of individuals (Le Maréchal and Thiéry 2011). In milk, macroscopic
changes occur in the form of flocs. Staphylococci, streptococci and Escherichia coli are
especially pathogens of this form. The subclinical state does not give visible symptoms, which
results in latent infection (Ergln et al. 2009). The main pathogens of the described form are
coagulase-negative staphylococci (CNS) (Olechnowicz and Jaskowski 2005).

Milk obtained from sheep suffering from mastitis is characterized by a lower content
of nutrients such as fat and protein. Infection also causes an increase in the content of somatic
cells in milk (Petlane et al. 2013). Such milk has a lower concentration of lactose, which
is associated with a higher content of aloumin and whey, which results from the degradation
of casein (Merin et al. 2004). Mastitis in sheep reduces milk yield and quality, which translates
into higher economic losses than is the case with cattle due to the use of high-quality sheep's
milk in the dairy industry for cheese production (Fernandez-Garayzabal et al. 1998, Leitner
and et al. 2003, Merin et al. 2004).

The composition of sheep's milk may vary depending on the breed, age and lactation stage.
Also, the increase in the number of somatic cells has an effect on milk composition, which
may vary depending on the pathogen causing mastitis (Le Maréchal and Thiéry 2011).
Some bacteria cause only a slight change in the composition of milk, as is the case with
Corynebacterium bovis. In turn, mammary gland inflammation due to Streptococcus agalactiae
is associated with a decrease in protein content, which results from proteolytic processes
occurring in milk. In contrast, Staphylococcus aureus causes a decrease in lactose content
(Le Maréchal and Thiéry 2011). That is why it is very important in dairy animals to control
the condition of the mammary glands, because each infection is associated with a reduced
milk yield, but also in milk there are changes in the content of nutrients that are important,
e.g. when rearing lambs (Rozbicka-Wieczorek et al. 2014) .

Staphylococcus aureus, Streptococcus agalactiae, Streptococcus uberis, Staphylococcus
epidermidis and Escherichia coli are most frequently isolated from milk from sheep with mastitis.
(Las Heras et al. 2002). The most common cause of bacterial mastitis is coagulase-negative
staphylococci (CNS) (Merk et al. 2007). Probably the second group of pathogens responsible
for inflammation of the gland in sheep are microorganisms of the genus Streptococcus
(Las Heras et al. 2002). Escherichia coli is also a frequently isolated microorganism (Mgrk
et al. 2007). S. aureus infections are among the most common caused by staphylococci
as well as other pathogens isolated from milk obtained from infected glands (Rainard
et al. 2003). This microorganism is most often associated with the clinical form of mastitis
and can produce exotoxins, which are leukotoxins that selectively destroy phagocytic cells.
These toxins do not destroy the pasteurization process, which contributes to the greater
pathogenicity of staphylococci (Rainard et al. 2003). Staphylococcus bacteria are often
resistant to antibiotics, which is a growing problem (Niedziela et al. 2012).

Mastitis can also be caused by Gram-negative Escherichia coli that inhabit the gastrointestinal
tract of the animals. Mastitis caused by E. coli or other microorganisms of the Enterobacteriaceae
family is called coliform mastitis. E. coli is an environmental pathogen that lives in animal litter
and faeces (Markiewicz 2013).
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TEST

To prevent animal infections, first of all, hygiene rules should be observed during milking,
as well as the cleanliness of milking machines and animal udders (Bergonier et al. 2003). Raw
milk obtained from various mammalian species is an ideal breeding ground for microbial
growth. Also, sheep's milk itself contains its own microbiological flora, ie mainly Gram-positive
lactic acid bacteria giving the organoleptic characteristics of the product. Raw milk can
also include psychrotrophic bacteria that can reproduce at low temperatures, which get into
the product through contamination. Due to the presence of these microorganisms and Salmonella,
milk and its products must be pasteurized. This allows you to get rid of microorganisms that
can cause infections in people (Jarosinska et al. 2014).

Inflammation of sheep's mammary gland is one of the most serious causes of slaughtering
ewes and economic losses, which in addition to the fall of animals also includes medical costs
(Mgark et al. 2007, Watkins and Jones 2007). Mastitis reduces the nutrient content of milk,
as well as a decrease in milk yield. Milk obtained from sheep suffering from mastitis
is characterized by a lower content of fat, lactose and casein. However, the content of whey
protein, albumin as well as the number of somatic cells increases (Merin et al. 2004).
The presence of pathogenic bacterial flora in milk obtained from sheep suffering from mastitis
poses a threat to consumer health (Bianchi et al. 2004).

In order to reduce the risk of milk contamination, it is necessary to take care of hygiene
during milking, i.e. keep milking equipment and udder of dairy animals clean. During unsanitary
milking, milk can become contaminated with microorganisms from litter, soil, water and even
animal faeces. Milk contaminating bacteria, such as Pseudomonas spp., Produce proteolytic
and lipolytic enzymes that contribute to the formation of milk defects such as changes
in the physicochemical properties of the product (Ekici et al. 2004, Jarosinska et al. 2014).

CONCLUSION

Sheep milk is a valuable raw material for the dairy industry due to pro- health properties
of ewes milk and rich composition and content of minerals. For this reason, sheep's milk
is a good raw material to the production of fermented milk drinks as well as cheese.
The content of individual ingredients and milk yield vary depending on the lactation phase,
animal nutrition and mammary gland infections. Mastitis is a serious disease entity that
involves health and economic aspects
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SPECYFICZNE CECHY MLEKA OWCZEGO | JEGO WLASCIWOSCI
PROZDROWOTNE W ZALEZNOSCI OD LICZBY KOMOREK SOMATYCZNYCH

Streszczenie. Mleko owcze jest cennym produktem ze wzgledu na swoje wtasciwosci i sktad.
Jest ono bogatsze w biatko wysokiej jako$ci oraz zawiera wiecej wartosci odzywczych, w
porownaniu z mlekiem innych przezuwaczy. Surowe mleko charakteryzuje sie brakiem
aktywnosci enzymatycznej oraz brakiem mikroorganizméw patogennych; cechuje si¢ rowniez
duzg zawartoscig skfadnikéw mineralnych. Z tego wzgledu jest dobrym surowcem dla przemystu
mleczarskiego i wytwarzania mlecznych napojow fermentowanych, takze seréw. W czasie laktacji
zardwno zawarto$¢ poszczegolnych skifadnikdw mleka, jak i wydajno$¢ mleczna ulegajg
wahaniom, co przektada sie na warto$¢ odzywcza produktu. Réwniez zawartos¢ komodrek
somatycznych w mleku jest istotnie rozna miedzy szczytem a zakonczeniem laktacji zwierzat.
Wzrost elementéw komérkowych jest gtownym wskaznikiem infekcji gruczotu mlekowego.
Przyczyng mastitis sg infekcje na tle bakteryjnym lub mechaniczne uszkodzenie strzykéw.
Zapalenie gruczotu mlekowego to powazny problem dla hodowcéw zwierzagt mlecznych ze
wzgledu na zdrowotne i ekonomiczne aspekty tej choroby, ktéra jest gtéwng przyczyng uboju
maciorek oraz upadku wielu zwierzat; wymusza rowniez koszty leczenia samic, przy czym
pozyskane mleko jest utylizowane. Szacuje sie, ze az do 60% owiec w stadach moze cierpie¢ na
bezobjawowe mastitis, co jest powaznym problemem dla przemystu mleczarskiego. Dlatego
wazne sg badania pod katem analizy iloSci komoérek somatycznych w mleku.

Stowa kluczowe: mleko owcze, mastitis, przemyst mleczarski.



