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Abstract

The aim of this study was to evaluate lactose percentage in relation to the somatic cells count in milk of Slovak
Spotted cattle. A total of 468,082 control milk samples from 28,848 dairy cows born from 2000 to 2014 were used
for investigating lactose percentage (LP), milk yield (MY), lactose yield (LY), fat percentage (FP), proteins
percentage (PP) and somatic cells count (SCC). Data were analysed using the SAS version 9.4 and linear model with
fixed effects: farmer (F), years-month of control (YM), order of lactation (OL), sire (S), coding of SCC (CS). In the
dataset the average of LP was 4.78+0.27 %, while the one of MY, LY, FP, PP and SCC were 20.44+8.65, 0.98+0.43,
4.04+0.80, 3.49+0.37 and 455.95+1,296.16 cells *1000/ ml. The correlation of LP with MY, LY, FP, PP, and SCC
was equal to r = 0.33205, r = 0.41609, r = -0.11414, r = -0.24404 and r = -0.31175. These correlation coefficients
were statistically highly significant P <0.0001. Among all fixed effects in the analysis of variance of LP, the most
relevant effect was observed for CS (P<.0001).
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1. Introduction genetic it's mainly nutrition as they states these

authors [9, 10].

The relation between lactose and somatic cells
Lactose is a major component of milk that is not count was the subject of the research of many
usually directly considered in national genetic authors, such as [11-14].
improvement programs of dairy cattle [1, 2] The evaluation of production traits, somatic cells
The lactose percentage and other traits of milk count and relation between each other in dairy
production in percentage may be used in indirect cows shows authors in Slovakia [15-17], in others
selection for health and fertility traits, which are country as [18-20] and other authors.
economically important, but of low heritability as The aim of this study was to evaluate lactose
shows [3-5]. percentage in relation to the somatic cells count in
The lactose percentage in milk is influenced by milk of Slovak Spotted cattle.
multiple factors as are genetic [6, 7 and 8] and no-

2. Materials and methods

* Corresponding author: Ing. Jozef Bujko, PhD., +421 Data for evaluation of milk components and
37 641 4294, jozef.bujko@uniag.sk somatic cells count in population of dairy cows of
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the Slovak Spotted cattle was provided from the For actual computation a linear model with fixed
database of Breeding Services of the Slovak effects was used:

Republic [21].

A total of 468,082 control milk samples from Yijim = 1 + Fi + YSj + OLx + Si+ CSp + €ijkimn
28,848 of dairy cows of the Slovak Spotted cattle

born from 2000 to 2014 were used for estimation where: u = mean value of depended variable, Fi =
of parameters for lactose content in % (LP) and fixed effect of farmer (1 - 302), YM; = fixed effect
correlations with other milk yield in kg (MY), of years-month of control (1 - 34), OLk = fixed
lactose yield in kg (LY), percentage of fat in % effect of order of lactation (1 - 13), S; = fixed
(FP), percentage of proteins in % (PP) and somatic effect of sire (1 - 594), CSy = fixed effect of
cell count in cells/ml.10% (SCC). coding of SCC (1 - 5), ejj = residual error.

We divided dairy cows only breed-type So - cows Statistical evaluations of the differences between
with genetic proportion of pure Slovak Spotted traits were tested at the levels of statistical
cattle blood in_tO 875 % [22] and divided into 5 significance: * P<0.05, * P<0.01, I P<0.001 or )
groups according to the SCC values: I.- up to P>0.05.

200 000 SCC cm’3; 11.- 201 000- 400 000 SCC cm-
3 111.- 401 000- 700 000 SCC cm3; IV.- 701 000-
1 million SCC cm=and V. > 1 million SCC cm.

The populatlo_n of dairy cows was d'V'd?d |r_1to 3 The basic traits of lactose percentage (LP), milk
groups according to the average lactose yield in kg yield (MY), lactose yield (LY), fat percentage
(LY): 1 lower than mean minus 1 SD - (L1), 2 (FP), proteins percentage (PP), and somatic cell
from mean minus 1 SD to mean plus 1 SD- (L2), 3 count (SCC) are presented in Table 1. The least
higher than mean plus 1 SD- (L3). square means of LP, MY, LY, FP, PP and SCC in
The basic statistical and variability characteristics  Selected population dairy cows were similar to the
(least square means, standard deviations) were  national means for evaluated traits dairy cows in
evaluated using the Statistical System (SAS) Slovak Republic (The Breeding Service of the

3. Results and discussion

version 9.4 (TS1IM2) Enterprise Guide 7.12 [23]. Slovak Republic, S.E., 2017).
Table 1. Statistical characteristic of LP, MY, LY, FP, PP and SCC in population of dairy cows of the Slovak Spotted
cattle (So)
Statistical parameter
Traits nt LS2+ SD? cv* MODES  MEDIAN®

Lactose in (%) 4,78 £ 0.27 5.75 4.84 4.82

Milk yield in (kg) 20.44 + 8.65 42.30 16.6 20.0

Lactose y_ield in (kg) 28 848 0.98 +0.43 43.78 0.91 0.96

Fat in (%) ' 4.04 £ 0.80 19.76 3.89 3.99

Proteins in (%) 3.49 £ 0.37 10.48 3.52 3.48

SCCin (mlt, 10%) 455.95 £ 1,296.16 284.27 22.0 120.0

number of observation, 2 least square means, 3standard deviation, “coefficient of variation, Smode (value that appears
most often in a set of data), Smedian (value separating the higher half from the lower half of a data sample)

By evaluation of milk yields we found out that lactose percentage (4.76 %) was comparable in
the least square means of control samples of this study than that reported in literature (4.49%
milk production during the examined period in to 5.09%). These results are similar with
all 468,082 control samples in 28,484 dairy cows conclusions as Bujko (2011), Strapak (2013),
were for lactose percentage 4.78 + 0.27%, 20.44 Atasever and Stadnik (2015), Alesio et al.
+ 8.65 kgs of milk yield, 0.98 + 0.43 kgs of (2016), Bujko et al. (2019) and Costa et al.
lactose yield, 4.04 + 0.80 % of fat percentage, (2018, 2020).

3.49 £ 0.37 % of proteins percentage and 455.95
+ 1,296.16 cells/ml.10° of SCC. The mean of
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Table 2. Relation between LP and other traits (MY, LY, FP, PP and SCC)

Traits MY? LY?

Fp pp* scce

LP® 0.33205"** 0.41609***

-0.11414**

-0.24404* -0.31175%**

Imilk in kg, 2lactose in kg, 3fat in %, *proteins in %, Ssomatic cell count in cells/ml.10%, ®lactose in %, *** P<0.001

The correlation among the traits of milk
production and the somatic cells count, for
example lactose in % with milk in kg, fat in %,
protein in %, and somatic cells count in
cells/ml.10%, was found as follows r = 0.33205,

r=0.41609, r = -0.11414,r =-0.24404 and r = -
0.31175. These coefficients were statistically
highly significant p <0.0001. These results are
correspondence with results Sneddon, (2016)
and Haile-Mariam, Pryce (2017), Satola et al.
(2017) and Costa et al. (2020). In dairy cattle,

several studies focused on the negative
relationship between LP and SCC and
recognized LP as a potential indicator of mastitis
and udder health, as shows Miglior et al. (2007)
and Costa et al. (2020).

Alessio (2021) where they state that lactose
content in milk was positively associated with fat
and protein contents as well as negatively
associated with somatic cell count (SCC) and
total bacteria count (TBC).

Table 3. Factors affecting of lactose percentage (LP) in population of dairy cows of the Slovak Spotted cattle (So)

R-Square (R?)

Sources of variability DF! Mean Square F- Value Pr>F
Lactose percentage
Farmer (F) 301 5.645016 78.46 <.0001 0.0481
Years-month (YM) 34 43.597137 601.65 <.0001 0.0407
Order of lactation (OL) 13 218.696106 3127.53 <.0001 0.0742
Sire (S) 594 6.799397 101.48 <.0001 0.1140
Cod_SCC (CS) 4 1583.583092 25542.1 <.0001 0.1792

degree of freedom, 2 coefficient of determination (R?)

The linear model to represent coefficients of
determination on lactose percentage with all fixed
effects R*> = 0.3179 %. These effects were
significant (P<.0001). In Table 3 showed the
analyses by the effects on lactose percentage (LP)
reviled higher effect of Cod SCC (CS) R? =
0.1792 than effect of site R? = 0.1140. These
effects were significant, P<.0001 (Table 3). These
results are similar with results Hagnestam-
Nielsen, (2009), Haygert-Velho et al. (2018),
Tancin et al. (2018) Bujko et al. (2019) and Costa
et al. (2020). Alhussien and Dang (2018) shows
that the lactose percentage in milk is influenced by
cell count, parity, and season.

4, Conclusions

Data shows that of lactose percentage and SCC
negatively correlated and measuring of lactose
percentage can reveal a chance in SCC of Slovak
Spotted dairy cow’s milk. The correlation among
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lactose in % with milk in kgs, fat in %, protein in
%, and somatic cells count in cells/ml.10% was
found as follows r = 0.33205, r = 0.41609, r = -
0.11414, r = -0.24404 and r = -0.31175. The
analyses by effects on lactose percentage reviled
higher effect of Cod_SCC, where coefficient of
determination (R?) is 0.1792 % than effect of sire,
where R? = 0.1140 %. These effects were high
statistical significant (P<.0001).
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