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Abstract

KRÁLÍČKOVÁ ŠÁRKA, KUCHTÍK JAN, FILIPČÍK RADEK, LUŽOVÁ TÁŇA, ŠUSTOVÁ 
KVĚTOSLAVA: Eff ect of chosen factors on milk yield, basic composition and somatic cell count of organic milk of 
Brown short-haired goats.  Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 2013, 
LXI, No. 1, pp. 99–105

Eff ect of stage of lactation (SL), parity (PA), litter size (LS) and month of kidding (MK) on daily milk 
yield, basic composition and somatic cell count of organic goat milk were evaluated using 32 goats 
of Brown short-haired breed which were reared on an organic farm in Olešenka. Goats were on 
the 1st (n = 15), 2nd (n = 10) and 3rd (n = 7) lactation; 15 of them gave birth to singles and 17 to twins. 
Kidding occurred in January (n = 5), February (n = 13) and March (n = 8). During the experiment all 
goats were reared on permanent pasture, in one fl ock and under the identical conditions. The PA had 
a signifi cant eff ect on all monitored parameters; also the SL had a signifi cant eff ect on all monitored 
parameters except SCC. Systematic factors LS and MK had a signifi cant eff ect only on DMY and SCC; 
on the other hand, these factors had no signifi cant eff ect on basic milk composition. The milk fat was 
the most variable component of the milk. On the other hand the lactose content was during lactation 
very well-balanced. SCCs were relatively low which indicates good health status of mammary gland. 
The highest DMY, SCC and contents of basic milk components, except lactose, were found in goats 
on PA2. The higher DMY was expected in goats with twins compared to goats with singles, but the 
opposite trend proved to be true.

organic milk, dairy goats, milk yield, composition, somatic cells

Goats were the fi rst to be domesticated by early 
humans as farm livestock about 10,000 years ago 
and these animals were developed around the world 
into hundreds of diff erent breeds (Hatziminaoglou 
and Boyazoglu, 2004; Park and Haenlein, 2006). In 
the Czech Republic (CR) the goat husbandry has 
generally been ranked among a minority group in 
the animal production. However, last ten years can 
be considered as the renewal of this breeding in 
our country, whilst its development was above all 
registered within the organic production. By the 
way, the number of goats has increased since 2006 
by 61.5 % and the current number app2roaches 
23,300 heads (Bucek et al., 2011), while in 2011 was 
approximately a quarter of goats reared on organic 

farms. The most widespread breeds in CR are White 
short-haired goat and Brown short-haired goat. 

Goat’s milk composition is very similar to 
cow’s milk, making it a relatively widely used 
for subsequent processing (consume goat milk, 
cheese, yoghurts, fermented milk products etc.). 
On the other hand, this milk is relatively very o	 en 
used as an alternative to cow milk because of its 
digestibility and low allergenicity (Mowlem, 2005). 
In any case, goat milk is very popular among the 
consumers because of its natural and organic image. 
Consumption of goat milk has not been a traditional 
in the Czech Republic; currently its consumption is 
only 0.1 liters per inhabitant per year. On the other 
hand, nowadays the value of goat milk in human 
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nutrition is growing up (Hanuš et al., 2008 and 
Bucek et al., 2011). The chemical composition of 
goat milk and its production are aff ected by various 
factors, mainly by nutrition, breed, stage of lactation, 
parity, environment, season and udder health status 
(Boayzoglu and Morand-Fehr, 2001; Park et al., 2007).

For goat milk is typical “goat smell” or “goaty” 
rancid taste which is caused by the short-chain fatty 
acids (FA), these make up approximately 25 % of all 
free FA in goat milk. Under unfavorable condition 
goat milk is subjected to lipolysis in which these 
FA are liberated (Soryal et al., 2005; Park and Guo, 
2006). Compared to cow milk, goat milk is richer in 
vitamins and minerals (Carnicella et al., 2008). Goat 
milk proteins are similar to the major cow milk 
proteins in their general classifi cation, but they 
diff er in genetic polymorphism (Haenlein, 2004). 
The fat globules in goat milk are characterized 
by a smaller diameter than those of cow milk and 
probably this is one of the reasons for its easier and 
quicker digestion (Park et al., 2007).

The somatic cell count (SCC) is a major indicator of 
the health status of mammary gland. Mastitis is the 
most frequent disease in dairy herds and is the main 
source of economic loss in milk production. Goat 
milk contains naturally higher SCC than cow milk 
due to the apocrine secretory process of goats (Park 
and Guo, 2006), while Leitner et al., (2004) reported 
as normal SCC between 210,000 and 1,120,000 
cells/ml. However, as opposed to dairy cows, for 
which the European Union (Council Regulation No. 
853/2004) established the limit to be at 400,000 cells/
ml, goat milk limit is not established. 

The main aim of our study was to evaluate the 
eff ect of chosen factors (stage of lactation, parity, 
litter size and month of kidding) on milk yield, basic 
composition and SCC of organic milk of Brown 
short-haired goat. 

MATERIAL AND METHODS
The study was carried out on an organic farm 

in Olešenka during 2011. The farm is situated in 
the Vysočina region at an altitude of 520m above 
sea level with an average annual temperature of 
6.6 oC and annual precipitation of 670mm. The 
experiment involved 32 goats of Brown short-haired 
breed, while in terms of parity 15 goats were on the 
fi rst lactation (PA1), 10 goats on the second lactation 
(PA2) and 7 goats on the third lactation (PA3). With 
regard to litter size there were 15 goats which gave 
birth to singles (LS1) and 17 goats gave birth to 
twins (LS2). The kidding occurred in January (n = 5), 
February (n = 13) and March (n = 8). The weaning of 
kids was carried out at the age of kids from 45 to 50 
days. A	 er the weaning all does began to be machine 
milked twice a day.

Before parturition the daily feed ration of goats 
consisted of meadow hay (ad libitum), haylage (ad 
libitum), organic mineral lick (ad libitum) and fodder 
beet (1 kg/head). During the lactation the daily feed 
ration of goats consisted of permanent pasture (ad 

libitum), meadow hay (ad libitum), organic oat (0.5kg/
head), organic feed mixture for milking goats (VK 
DRCMAN/CR, 0.5kg/head) and organic mineral 
lick (ad libitum.). During the experiment, all goats 
were reared in one fl ock under identical conditions 
without any discernible diff erences in nutrition or 
management. 

Milk records and samplings for each goat were 
carried out seven times in the period from April to 
October. Milk records were carried out during the 
morning and evening milking (6 am, 6 pm), whereas, 
sampling was done only in the morning. The 
obtained data was subsequently recalculated using 
linear interpolation to the average 50th, 85th, 120th, 
155th, 190th, 225th and 260th day of lactation. 

Individual milk samples were cooled to 5–8 °C 
and transported in a thermo-box to a specialized 
milk laboratory at Mendel University in Brno and 
to the private Laboratory for Milk Analysis in 
Brno-Tuřany (Bohemian-Moravian Association of 
Breeders, a. s.). As part of the laboratory analysis, the 
following determinations of milk composition were 
carried out: total solids (TS), fat (F), total protein (TP), 
casein (C) and lactose (L) contents. The evaluation of 
daily milk yield (DMY) and somatic cell count (SCC) 
was also an integral part of this study. Milk yield was 
determined from the whole day with an accuracy of 
0.01l.

TS content (%) was determined gravimetrically; 
by over drying at 102 °C to constant weight (Czech 
technical Standard ISO No. 6731, 1998). F content 
(%) was determined by Gerber’s acidobutyrometric 
method (Czech Technical Standard ISO No. 2446, 
2001). TP and C contents (%) were determined using 
a PRO-MILK apparatus (manufactured by the 
Danish Co. Foss Electric; Czech Technical Standard 
No. 570530, 1974). L content (%) was determined 
polarimetrically (Czech Technical Standard No. 
570530, 1974). SCC was determined using fl uoro-
opto-electronic apparatus BENTLEY 2500 (Czech 
Technical Standard EN ISO No. 13366-2, 2007).

A statistical analysis was carried out using the 
mathematical-statistical package STATISTICA 
version 9.0. The following mathematical model was 
used: 

Yijklm = μ + SLi + PAj + LSk + MKl + eijklm, 

where Yijklm is the experimental observation, μ the 
general mean, SLi the fi xed eff ect of ith stage of 
lactation (i = 1, …7), PAj the fi xed eff ect of jth parity 
(j = 1, 2 and 3), LSk the fi xed eff ect of kth litter size (k = 1 
and 2), MKl the fi xed eff ect of lth month of kidding 
(l = 1, 2 and 3) and eijklm is random residual error. Tukey’s 
HSD test was used to determination the statistically 
signifi cant diff erences. The diff erences were 
considered signifi cant if P < 0.05.

RESULTS AND DISCUSSION
The stage of lactation (SL) (Tab. I) had a signifi cant 

(P ≤ 0.01) eff ect on daily milk yield (DMY) and 
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contents of fat (F), total protein (TP) and casein 
(C). This factor also signifi cantly (P ≤ 0.05) aff ected 
contents of total solids (TS) and lactose (L). These 
fi ndings correspond with data published by 
Zeng et al. (1997), Kuchtík and Sedláčková (2003), 
Kondyli et al. (2007), Mestawet et al. (2012) and 
Pajor et al. (2012). On the other hand, the SL had 
not a signifi cant eff ect on somatic cell count (SCC), 
which is in line with data published by Borges et al. 
(2004). However, Fekadu et al. (2005) and Vacca et al. 
(2010) did not found a signifi cant eff ect of SL on 
SCC. 

DMY decreased from the beginning till the end of 
lactation, similar trend has been reported by Zeng 
and Escobar (1995), Kuchtík and Sedláčková (2003), 
Keskin et al. (2004) and Strzałkowska et al. (2010). 
On the contrary, according to Vacca et al. (2010) and 
Mestawet et al. (2012), the peak of DMY occurred in 
the mid lactation, while the lower values were found 
in the early and late lactation stage. In our opinion, 
the gradually decreasing DMY was aff ected by the 
deteriorating quality of pasture.

In dairy goats, because of their seasonal lactation, 
it is usual that contents of TS, TP and F are high 
in early lactation, decrease as lactation peaks and 
increase when milk volume decreases towards 
late lactation (Zeng et al., 1997; Fekadu et al., 2005 
and Soryal et al., 2005). Also Strzałkowska et al. 
(2010) and Mestawet et al. (2012) reported, that in 
the early and late lactation stage the contents of 
TS, TP and C are signifi cantly higher than in the 
mid lactation stage. This observation follows the 
normal lactation curve of dairy goats. In contrast, 
under this study was found that the contents of TS, 
TP and C were relatively stable between the 50th 
and 190th day of lactation, however subsequently 
greatly increased till the end of lactation. In our 
opinion, the substantial increase in contents of TS, 
TP and C from 190th day to the end of lactation was 
aff ected by the decreasing DMY. The same trends 
have been reported also by Kuchtík and Sedláčková 
(2003). However, Aganga et al. (2002) found, that the 
contents of TS, TP a C increased since the beginning 
of the lactation.

The values of F content during lactation in our 
experiment were the most variable compared to 
the other parameters. However, it is necessary to 
complete that from 190th day of lactation till the 
end of lactation its values had a gradual increasing 
trend. On the other hand, Vacca et al. (2010) in 
Sarda goat breed and Přidalová et al. (2008) in goat 
bulk milk samples recorded increasing trend of F 
content from the beginning till the end of lactation. 
However, Kuchtík and Sedláčková (2003) found in 
White short-haired goats a relatively stable content 
of F between 35th and 163th day of lactation, followed 
by its increasing up to the end of lactation period. 
Completely diff erent trend found Guo et al. (2001), 
Strzałkowska et al. (2010) and Mestawet et al. (2012), 
because in their studies the lowest F content was 
found in the mid lactation stage. 

The L content in the course of lactation was 
relatively the most constant of all components of 
milk, except 50th (4.22 %) and 225th (4.60 %) day of 
lactation, confi rming its role as an osmotic regulator 
and a compensator for variations in all other 
components. Similar well-balanced trend, except 
the 100th day of lactation, has been reported by Zeng 
and Escobar (1995) and Kuchtík and Sedláčková 
(2003). Přidalová et al. (2008) also found that 
L content is well-balanced till September; however, 
since this month till the end of the lactation above 
mentioned authors reported signifi cant decrease 
of this parameter. On the other hand, Kondyli et al. 
(2007) and Vacca et al. (2010) observed a decreasing 
trend of L content during lactation, whilst Prasad 
et al. (2005) and Mestawet et al. (2012) mentioned that 
L content was high in the early lactation and lowest 
in the late lactation stage.

According to Fekadu et al. (2005), SCCs increase 
signifi cantly as lactation advanced, which is 
considered normal in seasonal dairy goat herds. 
In our experiment the SCC ranged from 511.103 
to 1006.103/ml, while from 120th day till the end 
of lactation the gradual increase of this parameter 
was found. On the other hand, Zeng and Escobar 
(1996) and Vacca et al. (2010) reported a signifi cant 
increase of SCC only in the period from spring till 
the summer. In conclusion of this part it is necessary 
to complete that the SCC during lactation in our 
experiment were markedly lower in comparison 
with Zeng and Escobar (1995) and Přidalová et al. 
(2008), whilst according to Zeng and Escobar (1995) 
dairy goats with healthy udders may produce milk 
with > 1.0.106 cells/ml, particularly in late lactation. 

The parity (PA) had a signifi cant eff ect on all 
parameters of goat milk, which is in line with results 
published by Zumbo et al. (2004), Carnicella et al. 
(2008) and Strzałkowska et al. (2010). On the other 
hand, Zeng and Escobar (1995) states that parity did 
not aff ected contents of basic milk component and 
SCC.

In our study the goats on PA1 had the lowest 
DMY, while goats on PA2 and PA3 had a similar 
milk yield which is consistent with fi nding by Zeng 
and Escobar (1995). However, the goats on PA2 had 
a signifi cantly higher content of TS, F, TP, C and 
SCC in milk compared to goats on PA1 and PA3. 
On the contrary, Strzałkowska et al. (2010) found 
the highest DMY, as well as the contents of TS, F, 
TP and C in goats on the fi rst lactation. The same 
scenario, except DMY, has been reported by Zumbo 
et al. (2004), whereas the above mentioned authors 
determined the highest DMY in goat on PA3. 

The L content was the highest in goats on PA1 
(4.49 %), whilst on the PA2 and PA3 were found the 
same contents of this parameter. On the contrary, 
Carnicella et al. (2008) observed statistically higher 
L content in goats on PA1 and PA2 (4.7 %) compared 
to PA3 (4.6 %). Furthermore, Strzałkowska et al. 
(2010) reported the highest L content in goats on 
PA2 (4.55 %) and Zumbo et al. (2004) in goats on PA1 
(4.70 %) and PA3 (4.71 %). Under our study, the goats 



102 Šárka Králíčková, Jan Kuchtík, Radek Filipčík, Táňa Lužová, Květoslava Šustová

I:
 E

ff e
ct

 o
f s

ta
ge

 o
f l

ac
ta

tio
n,

 p
ar

ity
, l

itt
er

 si
ze

 a
nd

 m
on

th
 o

f k
id

di
ng

 o
n 

m
ilk

 y
ie

ld
, c

om
po

si
tio

n 
an

d 
so

m
at

ic
 ce

ll 
co

un
t i

n 
go

at
 m

ilk

M
il

k 
Y

ie
ld

 (l
/d

ay
)

T
o

ta
l s

o
li

d
s 

(%
)

F
at

 (%
)

T
o

ta
l p

ro
te

in
 (%

)
C

as
ei

n
 (%

)
L

ac
to

se
 (%

)
SC

C
 (1

03 /m
l)

L
.S

.M
.

S.
E

.M
.

Si
gn

.
L

.S
.M

.
S.

E
.M

.
Si

gn
.

L
.S

.M
.

S.
E

.M
.

Si
gn

.
L

.S
.M

.
S.

E
.M

.
Si

gn
.

L
.S

.M
.

S.
E

.M
.

Si
gn

.
L

.S
.M

.
S.

E
.M

.
Si

gn
.

L
.S

.M
.

S.
E

.M
.

Si
gn

.

ST
A

G
E

 O
F

 
L

A
C

T
A

T
IO

N
**

*
**

**
**

*
N

S

50
. d

ay
2.

81
0.

19
5

A
11

.3
9

0.
20

5
a

3.
21

0.
13

7
A

B
C

2.
82

0.
05

1
A

2.
09

0.
03

6
A

4.
22

0.
08

6
a

75
0

34
1

85
. d

ay
2.

56
0.

21
1

A
B

10
.7

6
0.

12
9

b
2.

85
0.

10
7

A
C

2.
69

0.
02

9
A

2.
03

0.
02

0
A

4.
51

0.
04

5
b

d
59

9
16

9

12
0.

 d
ay

2.
56

0.
12

9
A

B
10

.6
1

0.
10

8
b

2.
75

0.
10

5
A

2.
82

0.
03

5
A

2.
07

0.
02

3
A

4.
36

0.
01

6
c

51
1

12
9

15
5.

 d
ay

2.
18

0.
10

3
B

11
.1

0
0.

15
2

ab
3.

36
0.

14
5

B
E

2.
79

0.
03

2
A

2.
05

0.
02

1
A

4.
38

0.
02

0
ce

63
2

12
1

19
0.

 d
ay

1.
76

0.
10

7
C

11
.3

8
0.

12
6

a
3.

34
0.

11
6

C
E

2.
85

0.
03

6
A

2.
11

0.
02

7
A

4.
46

0.
03

4
b

c
65

7
12

5

22
5.

 d
ay

1.
50

0.
10

4
C

12
.2

1
0.

25
1

c
3.

96
0.

16
8

D
3.

02
0.

09
1

B
2.

22
0.

05
5

B
4.

60
0.

03
2

d
87

8
13

2

26
0.

 d
ay

1.
29

0.
10

3
C

13
.2

0
0.

21
5

d
4.

46
0.

15
4

D
3.

56
0.

07
0

C
2.

54
0.

04
5

C
4.

53
0.

04
0

b
d

e
10

06
17

5

P
A

R
IT

Y
**

**
**

*
*

*
*

P
A

1
1.

61
0.

06
1

A
11

.2
7

0.
12

8
A

3.
22

0.
09

2
A

2.
91

0.
03

9
a

2.
12

0.
02

5
a

4.
49

0.
02

0
a

50
4

46
a

P
A

2
2.

50
0.

10
6

B
11

.7
7

0.
14

3
B

3.
62

0.
10

5
B

2.
93

0.
04

7
a

2.
17

0.
02

9
b

4.
40

0.
04

0
b

96
3

17
0

b

P
A

3
2.

51
0.

15
3

B
11

.1
9

0.
16

0
A

3.
24

0.
12

8
A

2.
85

0.
04

5
b

2.
12

0.
02

9
a

4.
40

0.
03

2
b

67
6

10
1

ab

L
IT

T
E

R
 S

IZ
E

*
N

S
N

S
N

S
N

S
N

S
*

Si
n

gl
es

2.
22

0.
09

3
a

11
.3

7
0.

12
5

3.
31

0.
09

4
2.

90
0.

03
7

2.
14

0.
02

3
4.

43
0.

02
6

52
7

53
a

T
w

in
s

2.
04

0.
08

9
b

11
.4

7
0.

11
3

3.
41

0.
08

2
2.

90
0.

03
5

2.
14

0.
02

2
4.

44
0.

02
5

85
0

11
4

b

M
O

N
T

H
 O

F
 

K
ID

D
IN

G
**

N
S

N
S

N
S

N
S

N
S

*

Ja
n

u
ar

y
2.

24
0.

13
9

A
11

.4
9

0.
22

2
3.

38
0.

16
2

2.
92

0.
05

8
2.

16
0.

03
5

4.
43

0.
04

4
40

3
10

3
a

Fe
b

ru
ar

y
2.

46
0.

10
6

A
11

.4
9

0.
11

0
3.

47
0.

08
5

2.
88

0.
03

6
2.

13
0.

02
3

4.
40

0.
03

0
97

8
13

1
b

M
ar

ch
1.

66
0.

06
8

B
11

.3
1

0.
14

7
3.

23
0.

10
5

2.
92

0.
04

5
2.

14
0.

02
9

4.
49

0.
02

2
51

9
53

a

A
V

E
R

A
G

E
/W

H
O

L
E

 
L

A
C

T
A

T
IO

N
2.

13
0.

06
5

11
.4

2
0.

08
4

3.
36

0.
06

2
2.

90
0.

02
5

2.
14

0.
01

6
4.

44
0.

01
8

70
1

67

A
B

C
D

E
: w

it
h

in
 th

e 
co

lu
m

n
s,

 v
al

u
es

 w
it

h
 d

iff
 e

re
n

t l
et

te
rs

 a
re

 s
ig

n
ifi

 c
an

tl
y 

d
iff

 e
re

n
t a

t P
 ≤

 0
.0

1,
 *

*:
 s

ta
ti

st
ic

al
ly

 h
ig

h
ly

 s
ig

n
ifi

 c
an

t (
P

 ≤
 0

.0
1)

; a
b

cd
e:

 w
it

h
in

 th
e 

co
lu

m
n

s,
va

lu
es

 w
it

h
 d

iff
 e

re
n

t 
le

tt
er

s 
ar

e 
si

gn
ifi

 c
an

tl
y 

d
iff

 e
re

n
t a

t P
 ≤

 0
.0

5,
 *

: s
ta

ti
st

ic
al

ly
 s

ig
n

ifi
 c

an
t (

P
 ≤

 0
.0

5)
; N

S:
 s

ta
ti

st
ic

al
ly

 n
on

-s
ig

n
ifi

 c
an

t 



 Eff ect of chosen factors on milk yield, basic composition and somatic cell count of organic milk  103

of PA2 had a signifi cantly higher SCC contrary to 
the goats on PA1 and PA3, which is in line with data 
published by Zumbo et al. (2004). 

Litter size (LS) had a signicifant (P ≤ 0.05) eff ect 
only on DMY, which is in line with results published 
by Zumbo et al. (2004) and Carnicella et al. (2008), and 
on SCC, which corresponds with fi nding by Zumbo 
et al. (2004). With regard to DMY, it was expected 
that the goats with twins will have higher DMY 
compared to goats with singles. Zumbo et al. (2004) 
also found out the higher DMY in multiple kidding 
goats, while above mentioned authors stated that the 
higher milk yield in multiple kidding goats could 
be explained by the eff ect of the greater quantity of 
placental hormones produced during pregnancy 
and by suckling kids. However, in our experiment 
the higher DMY was found in goats with singles. 
Zumbo et al. (2004) also reported a signifi cant eff ect 
of LS on L content, while in their experiment 
the goats with a singles had a higher content of L 
compared to our result. As far as the SCC the goats 
with a singles had in our study statistically lower its 
count against goat with twins, which is in agreement 
with results published by Zumbo et al. (2004). 

Month of kidding had a signifi cant eff ect on DMY 
and SCC; on the other hand, this factor did not 
aff ect any of the monitored components of milk. 

Goats which gave birth in January and February had 
signifi cantly higher DMY compared to goats which 
gave birth in March. In our opinion, higher DMY 
in goats which gave birth in January and February 
could have been caused by stable feed ration in 
winter. In conclusion of this part it is necessary to 
complete that signifi cantly higher SCC was observed 
in goats which gave birth in January.

CONCLUSIONS 
The stage of lactation had a signifi cant eff ect on 

all monitored parameters except somatic cell count 
(SCC). The parity had a signifi cant eff ect on all 
monitored parameters. The litter size and month 
of kidding had a signifi cant eff ect only on daily 
milk yield (DMY) and SCC. As far as the particular 
basic components of milk, the milk fat was the 
most variable component. On the other hand, the 
lactose content was during lactation very well-
balanced. SCCs were relatively low, except the 260th 
day of lactation, which indicates good health status 
of mammary gland. The highest DMY, SCC and 
contents of basic milk components, except lactose, 
were found in goats on PA2. It was expected the 
higher DMY in goats with twins compared to goats 
with singles, but it was found out the opposite trend.

SUMMARY
Evaluation of eff ect of chosen factor (stage of lactation, parity, litter size and month of kidding) on 
daily milk yield, basic composition (contents of total solids, fat, total protein, casein and lactose) and 
somatic cell count of organic goat milk was carried out on an organic farm in Olešenka during the year 
2011. Thirtytwo goats of Brown short-haired breed were involved in the experiment, while 15 goats 
were on the fi rst lactation (PA1), 10 goats on the second (PA2) and 7 goats on the third lactation (PA3). 
With regard to litter size, 15 goats gave birth to singles and 17 to twins, while the kidding occurred 
in January (n = 5), February (n = 13) and March (n = 8). The weaning was carried out at the age of kids 
from 45 to 50 days, a	 er that all goats began to be machine milked twice a day. During the lactation, the 
daily feed ration of goats consisted of permanent pasture (ad libitum), meadow hay (ad libitum), organic 
oat (0.5 kg/head), organic feed mixture for milking goats (VK DRCMAN/CZE, 0.5kg/head) and organic 
mineral lick (ad libitum). The milk records and samplings for each goat were carried out seven times in 
the period from April to October. The milk analysis were carried out using standard methods. The 
stage of lactation had a signifi cant eff ect on all monitored parameters except somatic cell count (SCC) 
and the parity had a signifi cant eff ect on all monitored parameters. On the other hand, systematic 
factors of litter size and month of kidding had a signifi cant eff ect only on daily milk yield (DMY) 
and SCC. With regard to the particular basic components of milk, the milk fat was the most variable 
component; on the other hand, the lactose content was during lactation very well-balanced. SCCs 
were relatively low, except the 260th day of lactation, which indicates good health status of mammary 
gland. The highest DMY, SCC and contents of basic milk components, except lactose, were found in 
goats on PA2. It was expected the higher DMY in goats with twins compared to goats with singles, but 
under the study it was found out the opposite trend.

Acknowledgement

This study was supported by NAZV KUS QJ1230044 and internal grant project of Mendel University 
in Brno, IGA TP 01/2012.



104 Šárka Králíčková, Jan Kuchtík, Radek Filipčík, Táňa Lužová, Květoslava Šustová

REFERENCES
AGANGA, A. A., AMARTEIFIO, J. O., NKILE, 

N., 2002: Eff ect of stage of lactation on nutrient 
composition of Tswana sheep and goat’s milk. 
Journal of Food Composition and Analysis, 15, 
533–543. 

BORGES, C. H. P., CORDIERO, P. R. C., BRESSLAU, S., 
2004: Seasonal variation of goat milk composition 
and somatic cell count in Southeastern Brazil. 
International Symposium the future the sheep 
and goat dairy sectors, Zaragoza, Spain, 28–30 
October.

BOYAZOGLU, J., MORAND-FEHR, P., 2001: 
Mediterranean dairy sheep and goat products and 
their quality. A critical review. Small Ruminant 
Research, 40, 1–11.

BUCEK, P. et al., 2011: Ročenka chovu ovcí a koz 
za rok 2010. Českomoravská společnost chovatelů, 
a. s. a Svaz chovatelů ovcí a koz v ČR, Praha. ISBN 
978-904131-7-7.

CARNICELLA, D., DARIO, M., MARIA CONSUELO 
CARIBE AYRES, LAUDADIO, V., DARIO, C., 2008: 
The eff ect of diet, parity, year and number of kids 
on milk yield and milk composition in Maltese 
goat. Small Ruminant Research, 77, 71–74.

Czech Technical Standard EN ISO No. 13366-2, 
2007: Milk − Enumeration of somatic cells − Part 
2: Guidance on the operation of fl uoro-opto-
electronic counters. 16 pp.

Czech Technical Standard ISO No. 2446, 2010: Milk 
− Determination of fat content (Routine method). 
Czech Standards Institute, Prague, 16 pp.

Czech Technical Standard ISO No. 6731, 1998: Milk, 
cream and evaporated milk – Determination of 
total solids content (Reference method). Czech 
Standards Institute, Prague, 8 pp.

Czech Technical Standard No. 570530, 1974: 
Methods for testing of milk and milk products. 
Czech Standards Institute, Prague, 108 pp.

FEKADU, B., SORYAL, K., ZENG, S., HEKKEN, D.V., 
BAH, B., VILLAQUIRAN, M., 2005: Changes in 
goat milk composition during lactation and their 
eff ect on yield and quality of hard and semi-hard 
cheeses. Small Ruminant Research, 59, 55–63.

GUO, M. R., DIXON, P. H., PARK, Y. W., GILMORE, 
J. A., KINDSTEDT, P. S., 2001: Seasonal changes 
in the chemical composition of commingled goat 
milk. Journal of Dairy Science, 84, 79-83.

HAENLEIN, G. F. W., 2004: Goat milk in human 
nutrition. Small Ruminant Research, 51, 155–163.

HANUŠ, O., GENČUROVÁ, V., VYLETĚLOVÁ, M., 
LANDOVÁ, H., KOPECKÝ, J., JEDELSKÁ, R., 
2008: The eff ect of goat udder health on 
composition and properties of raw milk. Folia 
Veterinaria, 52, (3–4), 149–154.

HATZIMINAOGLOU, Y., BOYAZOGLU, J., 2004: 
The goat in ancient civilizations: from the Fertile 
Crescent to the Aegean Sea. Small Ruminant 
Research, 51, 123–129.

KESKİN, M., AVŞAR, Y. K., BİÇER, O., 2004: 
A comparative study on the milk yield and milk 

composition of two diff erent goat genotypes 
under the climate of Easter Mediterranean. 
Turkish Journal of Veterinary Animal Science, 28, 
531–536.

KONDYLI, E., KATSIARI, M. C., VOUTSINAS, L. P., 
2007: Variations of vitamins and minerals contents 
in raw goat milk of the indigenous Greek breed 
during lactation. Food Chemistry, 100, 226–230.

KUCHTÍK, J. and SEDLÁČKOVÁ, H., 2003: 
Composition and properties of milk in White 
Short-haired goats on the third lactation. Czech 
Journal of Animal Science, 48, 540–550.

LEITNER, G., MERIN, U., SILANIKOVE, N., EZRA, 
E., CHAFFER, M., GOLLOP, N., WINKLER, 
M., GLICKMAN, A., SARAN, A., 2004: Eff ect of 
subclinical intramammary infection on somatic 
cell counts, NAGase activity and gross composition 
of goat’s milk. Journal of Dairy Research, 71, 311–
315.

MESTAWET, T. A., GIRMA, A., ÅDNØY, T., 
DEVOLD, T. G., NARVHUS, J. A., VEGARUD, G. E., 
2012: Milk production, composition and variation 
at diff erent lactation stages of four goat breeds in 
Etiopia. Small Ruminant Research. 105, 176–181. 

MOWLEM, A., 2005: Marketing goat dairy produce 
in the UK. Small Ruminant Research, 60, 207–213.

PAJOR, F., TŐZSÉR, J., KOVÁCS, A., PÓTI, P., 2012: 
Hodnocení kvality kozího mléka (The evaluation 
of goat milk quality). Farmářská výroba sýrů 
a kysaných mléčných výrobků IX., MENDELU 
v Brně, 61–63, ISBN 978-80-7375-613-0.

PARK, Y. W. and GUO, M.: Goat milk Products: types 
of products, manufacturing technology, chemical 
composition, and marketing in PARK, Y. W. and 
HAENLEIN, G. F. W., 2006: Handbook of Milk of 
Non-bovine Mammals. Blackwell Publishing, Ames, 
Iowa, USA/Oxford, UK, 449 pp.

PARK, Y. W., HAENLEIN, G. F. W., 2006: Handbook of 
Milk of Non-bovine Mammals. Blackwell Publishing, 
Ames, Iowa, USA/Oxford, UK, 449 pp.

PARK, Y. W., JUARÉZ, M., RAMOS, M., HAENLEIN, 
G. F. W., 2007: Physico-chemical characteristics of 
goat and sheep milk. Small Ruminant Research, 
68, 88–113.

PRASAD, H., TEWARI, H. A., SENGAR, O. P. S., 
2005: Milk yield and composition of the beetal 
breed and their crosses with Jamunapari, Barbari 
and Black Bengal breeds of goat. Small Ruminant 
Research, 58, 195–199. 

PŘIDALOVÁ, H., JANŠTOVÁ, V., DRAČKOVÁ, M., 
NAVRÁTILOVÁ, P., VORLOVÁ, L., 2008: Safety 
and quality of milk products from goat’s farm in 
Czech Republic. Acta Scientiarum Polonorum, 
Medicina Veterinaria, 7 (4), 13–20.

SORYAL, K., BEYENE, F. A., ZENG, S., BAH, B., 
TESFAI, K., 2005: Eff ect of goat breed and milk 
composition on yield, sensory quality, fatty acid 
concentration of so	  cheese during lactation. 
Small Ruminant Research, 58, 275–281. 

STRZAŁKOWSKA, N., JÓŹWIK, A., BAGNICKA, 
E., KRZYŻEWSKI, J., HORBAŃCZUK, K., PYZEL, 
B., SŁONIEWSKA, D., HORBAŃCZUK, J. O., 



 Eff ect of chosen factors on milk yield, basic composition and somatic cell count of organic milk  105

2010: The concentration of free fatty acids in goat 
milk as related to the stage of lactation, age and 
somatic cell count. Animal Science Papers and 
Reports, 28 (4), 389–395.

VACCA, G. M., DETTORI, M. L., CARCANGIU, V., 
ROCCHIGIANI, A. M., PAZZOLA, M., 2010: 
Relationships between milk characteristic and 
somatic cell score in milk from primaparous 
browsing goats. Animal Science Journal, 81, 594–
599.

ZENG, S. S. and ESCOBAR, E. N., 1995: Eff ect of 
parity and milk production on somatic cell count, 
standard plate count and composition of goat 
milk. Small Ruminant Research, 17, 269–274.

ZENG, S. S. and ESCOBAR, E. N., 1996: Eff ect of 
breed and milking method on somatic cell count, 
standard plate count and composition of goat 
milk. Small Ruminant Research, 19, 169–175.

ZENG, S. S., ESCOBAR, E. N., POPHAM, T., 1997: 
Daily variations in somatic cell count, composition 
and production of Alpine goat milk. Small 
Ruminant Research, 26, 253–260.

ZUMBO, A., CHIOFALO, B., LIOTTA, L., RUNDO 
SOTERA, A., CHIOFALO, V., 2004: Quantitative 
and qualitative milk characteristics of Nebrodi 
goats. South African Journal of Animal Science, 34 
(Sup. 1), 210–212.

Address

Ing. Šárka Králíčková, Ing. Radek Filipčík, Ph.D., prof. Dr. Ing. Jan Kuchtík, Department of Animal Breeding, 
Ing. Táňa Lužová, Ph.D., doc. Ing. Květoslava Šustová, Ph.D., Department of Food Technology, Mendel 
University in Brno, Zemědělská 1, 613 00 Brno, Czech Republic, e-mail: xkralic0@node.mendelu.cz




