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Study of milk composition in sheep of Pleven Blackhead breed

1 1 1 1 2D. Panayotov *, T. Iliev , N. Naydenova , D. Pamukova , M. Simeonov

1Department of Animal Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria 
2Institute of Forage Crops, 89 General Vazov, 5800 Pleven, Bulgaria

Abstract. The aim of the study was to investigate somatic cell count and milk composition from Pleven Black head breed of sheep. A total of 96 ewes on first 
lactation were used belonging to the flock of the village of Komarevo, Pleven district. The studied animals - daughters of six rams from 2 lines, were fed year-
round in a barn (November-March) and pasture period (April-October). A total of 384 individual milk samples were taken at four selection controls. The milk 
composition – fat, protein, casein, lactose, solids-non-fat and dry matter was established by Milko-Skan 104 (A/S Foss Elektric, Denmark). The total number of 
the somatic cells was established by an Ekoscope SCC automated system (Bulteh 2000, Stara Zagora, Bulgaria). The results of this investigation showed that 
the studied animals had very good milk quality indices. The milk of line 522 animals had significantly higher dry matter, solids-non-fat, fat, protein, casein and 
lactose content in comparison to those of line 32. For all studied milk indicators the daughters of ram No.33 in line 32 showed the highest average values 
whereas those of ram No.321 belonging to the same line had the lowest. The average somatic cell count of the milk in the studied animals was very low – 66 254 
cells/ml. Minimum variation was established in respect to average SCC values of the milk in both lines but very large between the individual rams.
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Keywords: PBHB – Pleven Blackhead breed, SCC – somatic cell count, DM – dry matter, SNF – solids-non-fat substance 
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Introduction Material and methods

A total of 96 ewes from Pleven Blackhead breed on first The composition and properties of milk have a decisive impact 
lactation were used belonging to the flock of the village of Komarevo, on the quality of dairy products. However, the detailed studies on 
Pleven district. The studied animals - daughters of six rams from 2 milk composition of different dairy ewes breeds are relatively limited 
lines, were fed year-round in a barn (November - March) and pasture in our country (Velev et al., 1984, Dimitrov, 1986; Vitkov, 1987; 
period (April - October). The sheep were hand-milked. The milk yield Georgiev, 1990; Boykovski, 1995; Dimov, 1995; Stancheva et al., 
was established according to Instruction for milk control of ewes 1997; Djorbineva et al., 2002; Panayotov et al., 2008).
from dairy breeds on the basis of four controls over the whole One of the first studies (Savov,1948) concerning the fat content 
lactation period. The samples were taken from morning milking, of milk of Pleven Blackhead breed (PBHB) showed that in respect to 
cooled and tested not later than 3 h after milking in Department of this index PBHB significantly exceeds the other dairy ewes breeds. 
Milk and Milk products.  Vitkov (1987) also found higher dry matter, fat and protein content in 

They were analyzed in the laboratory “Eurolab 2000” at the the milk of PBHB in comparison to PBHB x Île de France or PBHB x 
Agricultural Faculty of Trakia University. The milk composition – fat, Avassi F  crossbreds. There is a clear-cut linear differentiation of the 1

protein, casein (according to Barbano and Dellavalle, 1987), fat, protein and dry matter components in the milk of PBHB (Savov et 
lactose, solids-non-fat and dry matter was established by Milko-al., 1951; Djorbineva, 1984).
Skan 104 (A/S Foss Elektric, Denmark). The total number of the Somatic cell count (SCC) is increasingly used in the routine 
somatic cells was established by an Ekoscope SCC automated ovine milk testing procedure as an indicator of the flock health in the 
system (Bulteh 2000, Stara Zagora,Bulgaria). Statistica for USA (Jaeggi et al., 2003). Piresi et al. (2000) propose three sanitary 
Windows 2006 was used to analyze the data.categories for ovine flocks based on the bulk tank SCC (cells/ml): 

good (<500,000), average (500,000 to 1,000,000), and bad 
(>1,000,000). But Jaeggi et al. (2003), Albenzio et al., (2004) and 
Rodriguez-Nogales et al., (2007) established that according to SCC Results and discussion
the milk of different  ewe breeds can be segregated and categorized 
into three different SCC groups: <100,000; 100,000 to 1,000,000 

The summarized results for the content of dry matter (DM) and 
and >1,000,000 cells/ ml, showing a possibility to obtain very low 

solids-non-fat substance (SNF) in milk are presented in Table 1. The 
SCC content of the ewes' milk. Djorbineva et al.,(1997) established a 

analysis of data showed that the milk of daughters of ram No.33 from 
very large variation of the SCC in sheep milk during the lactation 

line 32 is characterized with the highest values of DM and SNF 
period – 318 000÷510 000 cells/ml. Similar variation, even higher 

content and vice versa, the milk of daughters of ram No.321, 
values (425 000÷836 000 cells/ml), was found in our earlier study in 

belonging to the same line, demonstrate the lowest level for the 
the milk of PBHB (Panayotov et al., 2008). The aim of this research 

above-mentioned milk components values. The average DM and 
was to investigate milk composition and somatic cell count from 

SNF value differences of the milk between the daughters of the two 
Pleven Blackhead breed.
* e-mail: nszb@af.uni-sz.bg
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Total

Table 2. Protein and casein content and somatic sells of the milk 

Values within columns with different letters differ significantly: a(p<0.05),  b,c (p<0.001).

Line Ram

31

32

37

 

33

321

314

 

 

 

Casein, % Somatic cells/ml

x  ±  Sx CV

c60879 ±  9367.4
bc33615 ±  5231.2

b   72197 ± 17774.0

57484 ± 7052.2

59780 ± 14157.0

 53472 ±  7894.2

 55575 ±  6958.2

120146 ± 7353.0

66254 ±   7913.3

70.51

51.61

88.77

82.30

78.54

69.25

71.92

128.18

118.24

n

21

11

13

45

11

22

33

17

95

x  ±  Sx CV

5.13 ± 0.269

5.29 ± 0.322

5.33 ± 0.296

5.23 ± 0.168
a5.53 ± 0.240
a4.66 ± 0.255

4.95 ± 0.199

5.40 ± 0.101

5.16 ± 0.108

24.05

21.09

20.00

21.74

14.40

25.62

23.08

13.80

20.76

n

21

12

13

46

11

22

33

17

96

Protein, %

x  ±  Sx CV

3.88 ± 0.199

4.09 ± 0.256

4.10 ± 0.228

3.99 ± 0.128
a4.24 ± 0.182
a3.56 ± 0.200

3.79 ± 0.156

4.12 ± 0.150

3.93 ± 0.084

23.58

21.66

20.05

21.75

14.23

26.42

23.65

15.05

21.14
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rams were 3.13% and 2.0%, respectively, and were mathematically The protein and especially casein are among the most 
proved (p<0.05). The variation coefficients of both milk components important milk components which directly influenced the yield and 
were very low for ram No.33 and very high for ram No.321. The quality of dairy products. The results of this study showed that the 
differences between the average levels of the studied indicators for average values of protein in the studied milk samples varied in 
line 522 rams were not significant, which shows certain line relatively narrow limits from 5.13% to 5.53%, except in the milk of 
consolidation. ram No.22 line daughters – 4.66% on average (Table 3). The casein 

Although line 522 animals exceed those of line 32 in terms of the content variation in the milk of individual animals was also in very 
milk dry matter and solids-non-fat content, differences were narrow range (0.36%) exceptfor these in ram No.22 line again 
insignificant. The daughters of non-linear ram No.314 had relatively showing the lowest value. As well as the other milk composition 
high levels of DM and SNF (17.07% and 10.59%, respectively), indices, line 522 animals had significantly higher protein and casein 
which put it right behind ram No.33 in respect to both indicators. values in comparison to those of line 32. The daughters of non-linear 

The line 522 animals had significantly higher fat and lactose ram No.314 also had high protein (5.40%) and casein (4.12%) 
content in milk in comparison to those of line 32 (Table 2). The content of the milk.
difference between these lines in respect to the average milk fat Similarly to an earlier study (Jaeggi et al., 2003), the average 
values was highly significant – 0.73%. Just like DM and SNF, milk fat SCC of the milk in the studied animals was very low – 66 254 cells/ml 
and lactose content of the milk of daughters in both ram lines (Table 4). The average variation values of this indicator in individual 
demonstrated similar trends in regard to the average values. While rams was very large – from 33 615 cells/ml in the milk of daughters of 
the differences between the discussed average indices values for ram No.32 to 120146 cells/ml for those of ram No.314. While the 
the individual rams of line 522 were minor, in line 32 differences difference between the average values of the two lines was only 
between the rams were relatively high and statistically significant 1909 cells/ml in line 522, the differences between the average levels 
(p<0.01) for their daughters' milk fat and for lactose content (1.36% of ram No.23 and the rest (No.3 and No.37) were vast (27 264 and 38 
and 0.8, respectively). 582 cells/ml, respectively) and highly significant (p<0.001).

Table 1. Dry matter, solids-non-fat substance, milk fat and lactose content of the milk                      

Values within columns with different letters differ significantly: a(p<0.05), b(p<0.001), c(p<0.01).

Line Ram

31

32

37

 

33

321

 

 

 

Solids-non-fat, % Milk fat, %

x  ±  Sx CV

16.60 ± 0.819

16.86 ± 0.993

16.88 ± 0.815

16.75 ± 0.499
a17.74 ± 0.721
a14.61 ± 0.744

15.65 ± 0.603

17.07 ± 0.540

16.40 ± 0.324

22.62

20.40

17.41

20.23

13.48

23.88

22.14

13.04

19.64

n

21

12

13

46

11

22

33

17

96

x  ±  Sx CV

10.24 ± 0.512

10.68 ± 0.594

10.52 ± 0.577

10.43 ± 0.319
a11.41 ± 0.219
a9.41 ± 0.519

10.06 ± 0.394

10.59 ± 0.358

10.31 ± 0.207

22.89

19.26

19.00

20.54

6.07

25.28

21.84

13.94

19.65

n

21

12

12

45

10

21

31

17

93

x  ±  Sx CV

6.65 ± 0.246

6.70 ± 0.202

6.46 ± 0.303
b6.60 ± 0.148
c6.77 ± 0.321
c5.41 ± 0.266
b5.87 ± 0.234

6.42 ± 0.231

6.30 ± 0.117

15.26

10.00

16.92

14.31

15.74

23.08

22.88

14.85

17.94

n

17

11

13

41

11

22

33

17

91

CV

4.27 ± 0.205

4.35 ± 0.267

4.24 ± 0.207

4.28 ± 0.128
c4.58 ± 0.189
c3.78 ± 0.199

4.04 ± 0.160

4.37 ± 0.142

4.20 ± 0.084

22.08

21.30

17.60

20.29

13.72

24.76

22.72

13.37

19.99

n

21

12

13

46

11

22

33

17

96

Lactose, %Dry matter, %

522

32

Total

x  ±  Sx
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