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Abstract

The content of o, ~casein in goat milk varies in wide limits from an individual to another (0-7.2 g/L) due to the
complex genetic polymorphism of this protein. Between the 18 genetic variants (alleles) there are big differences
concerning the expression level of this protein in milk (Grosclaude et al, 1987; Mahe et al, 1994; Caroli et al,
2006). The aim of this paper was to report the average values and phenotypical correlations of the qualitative
parameters of goat milk (the content of fat, protein, casein, lactose, unfatty dry matter) function of genotypes
identified at o, - casein locus by the isoelectric focusing technique (IEF). The average values of the analyzed
parameters are different function of genotype, the biggest values being recorded in homozygous AA genotype, and
the smallest in the homozygous FF genotype. The most numerous positive correlations, intense and significant
between the qualitative milk parameters are recorded in homozygous AA genotype. In conclusion, allele A from
the CSN1S1 locus, which codifies o, -casein in goat has advantages in genetic markers assisted selection (MAS).
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INTRODUCTION

The CSN1S1 gene, which codifies o, -casein
has a total length of 16,785 bp that include 19
exonic regions and 18 intronic regions. The mature
protein of a ,—casein is formed of 199 amino acids
(Ramuno et al, 2004 cited by Pop, 2012).

The content of a, - casein in goat milk varies
in wide limits from an individual to another (0-7.2
g/L) due to the complex genetic polymorphism
of this protein. The studies concerning the
polymorphisms of gene, performed at protein
level, and then at DNA level emphasized that
between the 18 genetic variants (alleles) there
are big differences concerning the expression
level of this protein in milk, with implication on
milk quality, processing properties and cheese
obtaining yield (Grosclaude et al, 1987; Mahe et
al, 1994; Caroli et al,, 2006).

Function of the contribution they have on the
protein content from milk, these alleles may be
grouped in four categories:

1) alleles with strong expression of 3.6g a,, - CN/
allele/L (A, B, C, H, L, M);

2) alleles with aveage expression 1.1g o, - CN/
allele /L (E, I);

3) alleles with weak expression 0.45g o, - CN/
allele /L (D, F, G);

4) nulls alleles, characterized by absence of this
protein in milk of the homozygous individuals
(0,0, N).

In Carpathian goat population, the alleles with
strong expression (A, B, C) have a frequency equal
to 0.583, those with average and weak expression
(E, F) equal to 0.390 and no expression (0) with
0.027 (Pop, 2012).
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The aim of the research was to estimate the
average values and differences between them
function of genotypes identified at CSN1S1 locus,
which codifies o, —casein, and to estimate within
each genotype the phenotypical correlations of
qualitative parameters of goat milk in Carpathian
goat breed.

MATERIALS AND METHODS

The genotypes at CSN1S1 locus, which codify
o, —casein (AA, EE, FF, and heterozygous), were
established by the isoelectric focusing technique
(IEF) direct from milk samples. The qualitative
parameters of the goat milk (the contents of: fat,
protein, casein, lactose, unfatty dry matter-UDM
and pH) were quantified within the laboratory of
the Foundation for the Milk Quality Control from
Floresti-Clujusing accredited and well-established
methods. The average values and correlation
between the milk qualitative parameters were
calculated using STATISTICA V 7.0. programme.

The qualitative parameters of milk were
determined based on the average between two
individual controls performed during lactation
(June-July) function of the genotype category (AA,
EE, FF, and heterozygote), summing a total number
of 105 analyzed milk samples.

RESULTS AND DISCUSSION

In Table 1 are presented the average values of
the qualitative parameters (physico-chemical) of
goat milk, estimated function of genotypes of the
o, —casein.

The average values of the analyzed parameters
are different function of genotype, the biggest
values being recorded in homozygous AA (except
the lactose content and pH), and the smallest in
homozygous FF genotype. Except pH, the average
values of the homozygous genotype EE are
between values of the AA and FF homozygous. The
heterozygous genotypes (AE, AF and EF) record
the lowest average values for fat content, UDM and
pH.

In Table 2 are presented the differences bet-
ween the average values of the genotypes from the
locus of the o, -casein concerning the qualitative
parameters of the goat milk.

The differences between the average values of
the AA homozygous genotype and other genotypes
(EE, FF and heterozygous), are statistically assured
at different thresholds of significance in advantage
of the AA genotype for the content of total protein,
casein content and UDM content, and for the rest
of parameters the differences are not significant.

The differences distinctly significant (p<0.01)
in advantage of the homozygous EE genotype

Tab. 1. The average values of qualitative parameters of goat milk estimated function of the genotypes of

the o ,—casein

AA EE FF Heterozygous

Analyzed 1 n n n

arameters -V 3 v X
P Xt X ts5- X ts5- Xt
Fatness 49 367+0.13 11 3.64+0.13 26  3.57+0.10 19 3.14+0.09
(g/100g)
Protein 49 357+012 11 3154022 26  3.06+0.05 19  3.14+0.05
(g/100g)
Casein 49 264+0.09 11 232010 26  227£003 19  233+0.04
(g/100g)
Lactose 49  426+005 11 431+008 26  4.41+0.03 19 4.18+0.02
(g/100g)
UDM 49  8.63+£0.09 11 8254016 26  828+005 19  8.18+0.05
(g/100g)
pH 49 650+£001 11 657+002 26  650£002 19  6.47£0.02

UDM - unfatty dry matter
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Tab. 2. The differences between the average values of the genotypes from the locus of the o -casein

concerning the qualitative parameters of goat milk

Fatness Protein

Casein Lactose UDM

Genotypes (g/100g) (g/100g)  (g/100g)  (g/100g)  (g/100g) pH

AA - EE 0.03ns 0.42% 0.32* -0.05ms 0.38* -0.07*
AA - FF 0.57ns 0.51* 0.37% -0.15 0.63* 0.00ms
AA - HET 0.53% 0.43% 0.31xx 0.08ns 0.45% 0.03ns
EE - FF 0.07ns 0.15ms 0.05ms -0.10ms -0.03m 0.07%
EE - HET 0.50% 0.01rs -0.01ns 0.13ns 0.07ns 0.10x
FF - HET 0.43% -0.08m -0.06ms 0.23% 0.10ms 0.03ms

ns-P>0.05; x-P<0.05;xx-P<0.01; xxx - P <0.001

Tab. 3. Phenotypical correlations between qualitative parameters of the goat milk estimated in genotypes

from the o -casein locus

. AA EE FF Heterozygous

Correlated traits h =49 n=11 n=26 =19
UDM X Fatness 0.700xx 0.202ms -0.030"s -0.006"
UDM X Protein 0.929xx 0.899xx 0.824xx 0.514x
UDM X Casein 0.949xx 0.934xx 0.875xx 0.909xx
UDM X Lactose -0.348x 0.546" 0.577x 0.332ns
UDM X pH -0.256" 0.541ns 0.124ns 0.244"s
Protein X Fatness 0.734xx 0.293ns -0.076" -0.012ns
Protein X Casein 0.995xx 0.993xxx 0.926%x 0.676%
Protein X Lactose -0.666%x 0.127m 0.089m -0.218ns
Protein X pH -0.426 0.266" 0.066" 0.264"s
Casein X Fatness 0.743%x 0.300m -0.061ns -0.065™
Casein X Lactose -0.614xx 0.215m 0.875xx -0.030"s
Casein X pH -0.416 0.335% -0.008"s 0.186"
Lactose X Fatness -0.448% -0.127m 0.069 0.196"
Lactose X pH 0.595% 0.742x 0.356" 0.357ms
Fatness X pH -0.138ns -0.247"s 0.246 0.172ns

UDM - unfatty dry matter. ns: P > 0.05; xx: P < 0.01; xxx: P <0.001

compared to heterozygous are reported for fat
and pH, while for the FF homozygous genotype
and heterozygous, differences statistically assured
in advantage of the FF genotype are recorded only
in fat and lactose contents.
Ourresultsconcerningtheaveragevalues, diffe-
rences between genotypes and their significance
differ from those obtained by Pop (2012) and
Balteanu (2011) in the same Carpathian breed
and for the same qualitative parameters of milk.
Thus, Pop (2012) estimates statistically assured
differences between AA-EE genotypes only in
UDM (+0.044g/100g), between genotypes AA-FF
for protein content (+0.43g/100g), casein content

(+0.29g/100g) and in UDM (+0.27g/100g) and
between genotypes FF-EE only for lactose content
(+0.13g/100g).

The average values of the qualitative parame-
ters analyzed in Carpathian goat breed, by all three
categories of analyzed genotypes homozygous at
the CSN1S1 locus, which codifies a,-casein, differ
from those obtained by other authors in similar
studies concerning other breeds, in Europe, but
majority of studies reflect the superiority of
the AA homozygous genotype compared to rest
of genotypes for the protein, casein, and UDM
contents (Martin and Addeo, 1996; Vassal et al,
1994). In Table 3 are presented the phenotypical
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correlations between the qualitative parameters
of the goat milk, estimated in genotypes from the
locus of the a,-casein.

Within the homozygous genotype AA positive
correlations, intense and very significant are
recorded between UDM and contents of fat,
protein and casein (0.700-0.949); between the
content of protein and contents of fat and casein
(0.734-0.995); between the content of casein and
fat (0.743) and between the content of lactose and
pH (0.595). Within the homozygous genotype AA
the lactose content is negatively distinct or very
significant correlated with UDM content, total
protein, casein and fat, which demonstrates that
as low is the lactose content in milk, as high are
the contents of UDM, total protein, casein and fat.
pH is also negatively distinct significant correlated
with content of total protein and casein content. In
other homozygous genotypes (EE and FF) intense
and very significant correlations are recorded
between the content in UDM and total protein
content and casein content (0.824-0.934), as well
as between the total protein content and casein
content (0.926-0.993).

CONCLUSION

Concerning the average contents of total
protein, casein and UDM, a clear superiority of the
AA homozygous genotype was reported compared
to other genotypes, thus differences between the
average values recorded for genotypes AA-EE
are not statistically significant, while between
genotypes AA-FF differences are very significant.

The genotyping of the Carpathian goat popu-
lations at the locus of a -casein and promotion
to reproduction of AA homozygous genotypes,
especially, could led to improvement of the milk
qualitative parameters and increase of cheese
obtaining yield.

Concerning the average content of fat in milk,
we also noticed the superiority of AA genotype
compared to the other genotypes (EE and FF),
but the differences between the average values
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(0.03g/100g and 0.57g/100g, respectively) are
not statistically significant.

The positive phenotypical correlations,intense
and very significant between UDM and contents of
fat, protein and casein, and also between the total
protein content and contents of fat and casein,
within AA genotype, indicate the possibility of
performing the simultaneous selection for the
improvement of these traits, based on one of these
traits that is easier to be determined (e.g., fat or
protein contents).
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