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Abstract: Polymorphism of kappa casein protein (k-casein) in total 54 Holstein cattle was investigated using
Horizontal Starch-urea Gel Electrophoresis Method to verify its effect on milk production traits and influence
of other factors such as parity and season of calving; aiming at utilizing it as a genetic aid in selection to
improve the milk production traits of this breed. The allelice frequencies of A and B were found to be 0.352 and
0.648, respectively. Genotype frequencies were in accordance with the Hardy-Wemnberg equilibrium. General
Linear Model (GLM) was used to analyze differences between genotypes. The results indicated that k-casein
genotypes significantly (p<0.05) affected 305 days milk yield, 305 days fat yield and fat percentage. But it had
no effect on actual milk yield, actual fat yield and lactation length. Parity number had significant effect on milk
production traits. Season of calving had sigmficant effect 305 days milk yield, actual fat yield, 305 days fat yield
and fat percentage but it had no effect on actual milk yield and lactation length. This study indicated that the
K-casein genetic variants may be used as a genetic aid through increasing the frequency of desired genotypes

to improve the milk production traits of this breed.
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INTRODUCTION

Milk production traits in cattle are quantitative traits
being influenced by envirommental and allelic varations
at many loci. Improvement of milk vyield and its
composition is the primary goal for animal selection in
dairy industry. Milk protein polymorphism has attracted
mtensive research interest because of its potential use
as an aid to genetic selection of bovine breeds
(Kemenes et al., 1999, Wu et al., 2005). Many researches
have been made on milk protem polymorphisms to
determine frequencies of genetic variants and their
associations with milk yield, composition and quality
(Erhardt, 1996; Di Stasio and Mariani, 2000; Martin et ai.,
2002; Vohra et al., 2006). This genetic polymorphism of
milk proteins can be helpful m selection mn breeding
research. In dairy cows kappa-casein (K-casein) main
variants A and B have been reported as the most
mnportant milk protein allelice (Mercier et al, 1972,
Grosclaude ef al., 1987, Mayer et al., 1997) and rare
variants of k-casein C (Mariani, 1990) and k-casein E
(Erhardt, 1989).

Relationships between milk protein polymorphism
and milk production yield, composition and manufacturing
properties have been investigated and described in
different studies. Earlier researches showed that k-casein
alleles could be used as a useful marker n improving milk

yvield and composition selection programs. Lin et al.
(1986), Ng-Kwai-Hang and Monardes (1990), Bech and
Kristiansen (1990), Khatkar et al. (2004), Tsiaras et al.
(2005), Rachagani and Gupta (2008}, Riaz et af. (2008) and
Tuet al. (2008). However, many studies described that this
relationship was not important for milk production
traits (Ng-Kwai-Hang ef ., 1984; McLean et al., 1984;
Van Eenennaam and Medrano, 1991 ; Lunden et ol , 1997,
Cervantes et al., 2007, Abad-Zavaleta et al, 2012).
Therefore, the aim of the present study was to investigate
the effect of k-casein protein polymorphism on milk
production traits in Holstein cattle.

MATERIALS AND METHODS

Milk samples obtained from 54 multiparous Holstein
cows reared in Research and Application Farm of College
of Agriculture, Ataturk University were used to determine
K-casein protemn. All amimals were mamtamned the
Research and Application Farm of College of Agriculture,
Ataturk University, BErzurum, Turkey under similar welfare
and nutritional conditions. Totally 244 production records
were obtained from Holstein cows. Four calving season
were included such that every 3 months of the year
starting from the last month of the previous vear were
considered as one group of seasons as winter, spring,
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summer and autumn. Five groups for parity number were
included in the model. Lactation milk yields records were
adjusted according to Anonymous.

About 10 mL of milk was collected from each animal
and 20 mg potassium dichromate was added to each
sample as a preservative. Fat-free milk samples were
stored in a refrigerator at 4°C until they were analysed.
Two or three drops of 2-mercaptoethanol were added to
samples before electrophoresis. Milk protein genotyping
was carried out by using horizontal starch-urea gel
electrophoresis (Aschaffenburg and Michalak, 1968,
Dogru, 1994). Direct counting was used to estimate gene
and genotypic frequencies of the k-casein proteins. The
v -test was used to check whether the population was in
Hardy-Weinberg equilibrium (Soysal, 1998). The data on
the milk production traits of the different k-casein
genotypes were subjected to Analysis of Variance
(ANOVA) using the General Linear Model (GL.M) from the
Statistical Analyisis Software (SPSS Statistics 17.0). The
following statistical model used was:

Yuk1 = erGl+AJ+Sk+euk1

Where:

Y,y = The cbservation on each trait of the 1jklth animal
it = The general mean of each trait

G, = The fixed effect of ith k-casein genotype (1=1, 2, 3)

A = The fixed effect of jth parity number j =1, 2, .., 5;
parity number >5 were pooled with parity of 5)

S, = The fixed effect of the kth season of calving
k=1,2,...4

e;4 = The random error effect associated to the ijklth

observation

RESULTS AND DISCUSSION

The aim of this study was to identify x-casemn A and
k-casein B alleles and x-casemn AA, k-casein AB and

Kk-casein BB genotypes of k-casein in a population of
Brown-Swiss cows. Out of 54 studied cows, genotypic
frequencies of x-casein genotypes were: 12 cows of
the k-casein AA genotype, 14 of genotype AB and
28 of genotype BB. y’test for deviations from the
Hardy-Weinberg equilibrium  were
determine statistical significance. Deviations from the
Hardy-Weinberg equilibrium was significant (3’ = 10.03).

Table 1 shows the effect of k-casein genotypes,
parity and season of calving on milk production traits in
Holstem cattle. The results indicated that xk-casein
genotypes had significant (p<0.05) effect on 305 days milk
yield, 305 days fat yield and fat percentage but it did not
affect actual milk yield, actual fat yield and lactation
length. Tt was observed that cows with genotype BB had
significantly higher 305 days milk yield (3491.6 kg) than
those of genotypes AA and AB (3301.2 and 3274.6 kg,
respectively) and also had insignificantly higher actual
milk yield (3797.6 kg) than those of other two
genotypes (3658.9 and 3559.2 kg, respectively). The result
indicate similarities with those of different researchers
(Ng-Kwai-Hang and Monardes, 1990; Curic et al., 1993,
Luetal, 1995, Chung et al., 1996, Ng-Kwai-Hang, 1998;
Messina et al., 1999, Khatkar et al., 2004; Rachagam and
Gupta, 2008) while they disagree with the result of some
others who claimed that k-casein (McLean et ai., 1984;
Van Eenenaam and Medrano, 1991, Zitny et al., 1996;
Ng-Kwai-Hang, 1998; Lunden et ol., 1997, Ju et al., 2008).

The results in Table 1 show that parity number had
significant effect on all examined milk production traits.
Season of calving had significant effect on 305 days milk
yield, actual fat yield, 305 days fat yield and fat
percentage. However, it had no effect on actual milk yield
and lactation length. Milk production traits in cattle are
quantitative traits being influenced by genetic and
envirormental factors.

carried out to

Table 1: Effect of k-casein genotypes, parity number and season of calving on milk production traits (least square meantstandard error)

Actual milk 305 days milk Actual fat 305 days fat Fat in Lactation
Parameters N vield (kg) yield (kg) yield (kg) vield (kg) milk (%) length (day)
K-casein genotype
AA 48 3658.9£173.7% 3301.2+126.5% 135.4£12.1% 125.9+5.6° 3.65+6.6° 330.1+12.8%
AB 52 3559241664 3274.6£121.2° 137.2+11.6 115.6+5.4° 3.50£6.3° 316.5£12.2
RR 144 3797 698,60 3491 .6+71.80° 149.1+6.80 135.0+£3.20 37837 325.7+£7.30
Parity
1 54 3439.1+£160.9 3046.8+117.2° 127.8+11.2%® 121.745.2 3.76+6.1* 349.5411.8
2 56 3681.7£157.8% 3272.4+114.9% 137.6£10.9% 125.745.1% 3.71+6.0¢ 341.9+11.6°
3 44 3809.6+180.0°° 3540.5£131.1® 157.0+£12.5° 126.8£5.8" 3.54+6.8° 314.3£13.2%
4 27 4007.8+230.4 3750.9+167.8 144.2+16.0 139.6£7.5° 3.61E8. 7 321.0+16.9
5 63 3421.3+152.6 3168.3+111.1° 119.7+10.6° 114.04+4.9 3.50+5.8 293.7+11.2
Season of calving
Spring 73 3460.4+£137.1" 3025.1+99.9(¢ 122.4+£9.50 1151444 3.49+5.2 321.04£10.1%
Surmmer 56 3766041673 3352.5+121.9+% 155.3+11.6* 129,945 40 3.71+6.4° 327.9+12.3
Autumn 48 3476.5£175.5 3370.2+£127.8° 136.4+12.2% 125.2+5.7 3,646, 7 320.4+12.9
Winter 67 3784.7£153.8 3495.3+112.0¢ 134.9£10.7® 132,040 36658 317.2411.3
Overall 244 3671.9+88.80 3355.8+64.80 137.3+6.20 125.5£2.9 3.64+£3.4 324.146.50

NS: Non-Significant; figures bearing different superscripts in a colurnn for each parameter differ significantly (p<0.05)
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CONCLUSION

This study demonstrated that k-casein genotypes
had significant effect on 305 days milk yield, 305 days fat
vield and fat percentage but it did not affect actual milk
vield, actual fat yield and lactation length. Further,
researches with large numbers of animals and different
breeds are required to investigate these relationship
between k-casein genotypes and milk yield, composition
and manufacturing properties. This study also indicated
that the k-casemn protein genetic variants may be used as
a genetic aid through increasing the frequency of desired
genotypes to improve the yield and quality of production
in Holstein.
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