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Allelic variant  VRP CAS VNP HER BLA world*

β-CN A1 0,21 0,06 0,13 0,04 0,27 0,32

β-CN A2 0,62 0,62 0,56 0,53 0,64 0,62

β-CN I 0,13 0,10 0,06 0,19 0,05 0,07

β-CN B 0,04 0,22 0,25 0,24 0,04 0,05

k-CN A 0,35 0,48 0,65 0,53 0,55 0,63

k-CN B 0,65 0,52 0,35 0,5 0,39 0,32

k-CN E 0,00 0,00 0,00 0,02 0,06 0,08

β-LG A 0,30 0,35 0,34 0,41 0,44 0,46

β-LG B 0,70 0,65 0,66 0,59 0,56 0,54

MW: 
((m/z2-1)/(m/z2-
m/z1))*(m/z2-1)

Allel ic variant frequencies
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3 . 3 3%
±0 . 2 9

3 . 3 1%
±0 . 3 4

3 . 2 9%
±0 . 2 8

a a a

3 . 3 0%
±0 . 3 2

3 . 3 1%
±0 . 2 9

3 . 3 1%
±0 . 3 3

Aim of this study is to carry out, for the first time, a
protein allelic variant characterization of Aosta
Valley cattle breeds (Valdostana Pezzata rossa - VRP,
Valdostana Pezzata nera - VNP, Valdostana Castana
- CAS) and to perform a comparison with similar
cattle breed (Hérens - HER, Blanche -BLA) coming
from Canton Valais (CH) and other data present in
literature. 

Cow’s milk proteins are encoded by highly polymorphic genes characterized by several
mutations which result in different allelic variants. Each allelic variant has different possible
effects on cheese-making properties and on human health. β-casein A1-A3-B, k-casein B and β-
lactoglobulin B are supposed to influence milk cheese-making properties by increasing cheese
or milk yield, by varying chemical parameters, by having small casein micelle size, and by
influencing rennet coagulation time (RCT) and curd-firming rate (CFR). Furthermore, β-casein
A2-A3-I are supposed to have beneficial effects at the gastrointestinal level and they produce
lower amount of BCM7, an oppioid peptide related to potential negative health effects (1-5).

VRP breed shows quite high frequencies (Tab. 1) of β-casein A2 and I, and low frequencies of β-casein A1 and B suggesting that
this milk is suitable to be used as drinking milk. On the contrary, high frequencies of β-casein B, allelic variant considered as risk
factor for human health, are present in VNP, CAS and HER. 
As far as k-casein is concerned, allelic variant B, the most suitable for cheese-making, is the most diffused in VRP while allelic
variant A in VNP, HER, BLA and CAS breeds. In the case of HER and BLA there is also E variant which is related to a worsening in
cheese-making properties. Finally, β-lactoglobulin most diffused allelic variant for all breeds is B.
Anyway, no statistical significant differences have been highlighted (p > 0.05) in the correlation between protein and genotypes
BB of k-casein and β-lactoglobulin (Fig. 3). However, further analyses are needed.
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MILK PROTEIN POLYMORPHISMS OF AUTOCHTHONOUS
AOSTA VALLEY CATTLE BREEDS

A LC-MS method (6) (Fig.1) was applied to profile the main milk proteins genetic variants from Aosta Valley autochtonous cattle breeds and Canton of Valais
breeds showing the presence of all the most diffused allelic variants present in literature (Fig.2). Genotypes obtained have been related to chemical
parameters of each analyzed cow in order to investigate the influence of allelic variant on cheese-making properties.
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Tab. 1 Allelic frequencies in Aosta Valley and Canton of Valais breeds compared to word mean
value (green: positive value; red: negative value)
* mean value calculated using literature data from 2010 to 2023 belonging to 83 different breeds

Fig. 1 Sampling, sample preparation and LCMS analysis

Fig. 2  IAR bulk milk proteins identification by RP-HPLC-ESI(+)-
MS and β-casein A2 mass spectrum

Fig. 3  Correlation between k-casein and  β-lactoglobulin BB and protein content in milk 

CONCLU
SION

RP-HPLC-ESI(+)/MS analysis is very effective for
milk protein polymorphisms determination
High frequencies of k-casein B, β-lactoglobulinB
and β-casein A2 especially for VRP
High diffusion of β-casein A2A2 genotype is
important to valorize Aosta Valley cattle breeds
milk hypothesizing to produce A2 drinking milk
High diffusion of k-casein BB and β-lactoglobulin
BB genotype can lead to a potential increase in
cheese yield
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