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Il latte ottimale mostra elevati contenuti di Ca, di P e di Mg

La micella di caseina del latte ottimale si caratterizza per elevati contenuti di Ca, P e Mg

TUTTAVIA, un’eccessiva mineralizzazione della micella potrebbe ridurre il numero di 
residui fosforilati liberi di interagire con il Ca++ solubile nella fase secondaria del 
processo di coagulazione

Minerali e coagulazione del latte
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Minerali e coagulazione del latte

Non è possibile visualizzare l'immagine.
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Lattodinamografia Tradizionale

latte + caglio



Andrea  Summer – Dipartimento di Scienze Medico-Veterinarie – Università di Parma

Latte da formaggio: l’evoluzione delle proteine che determinano resa e qualità              Reggio Emilia 20 marzo 2026

Calcio e coagulazione del latte
Non è possibile visualizzare l'immagine.
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Calcio e resa casearia
Non è possibile visualizzare l'immagine.
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Calcio e resa casearia
Non è possibile visualizzare l'immagine.
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MacroMinerali e Stadio di Lattazione

Non è possibile visualizzare l'immagine.
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ABSTRACT

The aim of this study was to quantify the major 
sources of variation in the levels of 15 minerals in 
individual milk samples collected from cows raised in 
multibreed dairy herds. The herds (n = 27) were clas-
sified into 2 categories, according to milk productiv-
ity. Milk productivity was based on the net energy of 
lactating cows’ average daily milk yield. Milk samples 
were collected from 240 cows of 6 different breeds: 3 
specialized dairy (Holstein-Friesian, Brown Swiss, and 
Jersey) and 3 dual-purpose (Simmental, Rendena, and 
Alpine Grey). The samples were analyzed for macro-
elements (Na, Mg, P, S, K, and Ca), essential micro-
elements (Mn, Fe, Cu, Zn, and Se), and environmental 
micro-elements (B, Si, Sr, and Sn), using inductively 
coupled plasma–optical emission spectrometry. Data 
were analyzed using a linear mixed model that included 
fixed effects of days in milk (DIM), parity, breed, and 
herd productivity, and a random effect of herd-date 
within productivity level. Results showed that the ef-
fect of herd-date varied across minerals. It was espe-
cially large for environmental minerals (ranging from 
47 to 91% of total variance) and ranged from 11 to 61% 
for macrominerals and essential microminerals. Milk 
samples collected from farms with a high level of herd 
productivity had a richer mineral profile than samples 
from low-productivity herds. Parity only influenced 
macrominerals, with the exception of S and Ca, while 
DIM influenced almost all minerals, with a few excep-
tions among the environmental elements. Differences 
in mineral profile were small between specialized and 
dual-purpose breeds, but they were large within the 
group of the specialized cows. These breed differences 
were reduced after adjusting for milk quality and yield, 
particularly in the case of milk Mg, S, Ca, Mn, and Zn 

levels. Milk samples from the Jersey and Brown Swiss 
cows had higher mineral levels (Sn excluded) than milk 
from the Holstein-Friesian cows; the other breeds of 
Alpine origin produced milk of intermediate quality. 
Our findings suggest that breed has a stronger effect on 
macrominerals and some of the essential microminerals 
than herd productivity, parity, and DIM. The modifica-
tion of the mineral profile in milk seems possible for 
many minerals, but it likely depends on genetics (e.g., 
breed, selection) and on environmental and manage-
ment factors in variable proportions according to the 
mineral considered.
Key words: Holstein-Friesian, Brown Swiss, Jersey, 
local breeds, trace minerals

INTRODUCTION

Cow milk is a valuable source of minerals (Cashman, 
2002, 2006; Zamberlin et al., 2012), even though miner-
als constitute a small proportion of milk composition 
(about 8–9 g/L). Milk contains a wide variety of min-
erals (Perween, 2015) occurring in different chemical 
forms, including inorganic ions and salts, or linked to 
proteins, nucleic acids, fats, and carbohydrates (Cash-
man, 2006). Global demand for fortified dairy products 
is growing as consumers are paying increasingly more 
attention to the nutritional composition of foods. Some 
studies have reported that minerals have better func-
tional effects when combined with each other (Huth et 
al., 2006) or with other nutrients, such as vitamins, pro-
teins, and fatty acids (Soyeurt et al., 2009). However, 
studies on minerals in milk (especially Ca, P, and Mg) 
have generally been carried out to assess their effects 
on human health and on milk technological properties, 
particularly with regard to cheese-making efficiency 
(Cooke and McSweeney, 2014; Gustavsson et al., 2014; 
Malacarne et al., 2014). In addition, some elements, 
including Na and K, have been studied in terms of their 
role in the diagnosis of specific diseases in dairy cows, 
such as mastitis (Hamann and Krömker, 1997; Summer 
et al., 2009).
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La misurazione dei minerali del latte: X-ray Fluorescence (XRF) 

S6 JAGUAR
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Punti chiave per la qualità del latte: 

ü La caseina

ü Il polimorfismo delle caseine e non solo

ü I minerali del latte

Di cosa parleremo
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Latte alimentare, azzurro

Asiago, verde

Grana Padano, violetto

Parmigiano Reggiano, giallo

Trentingrana, verde scuro

1

Vol.:(0123456789)

Scientific Reports |        (2021) 11:12601   | https://doi.org/10.1038/s41598-021-92168-1
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Genome‑wide scan reveals genetic 
divergence in Italian Holstein cows 
bred within PDO cheese production 
chains
Michela Ablondi1, Massimo Malacarne1, Claudio Cipolat‑Gotet1*, Jan‑Thijs van Kaam2, 
Alberto Sabbioni1 & Andrea Summer1

Dairy cattle breeds have been exposed to intense artificial selection for milk production traits over the 
last fifty years. In Italy, where over 80% of milk is processed into cheese, selection has also focused on 
cheese‑making traits. Due to a deep‑rooted tradition in cheese‑making, currently fifty Italian cheeses 
are marked with the Protected Designation of Origin (PDO) label as they proved traditional land of 
origin and procedures for milk transformation. This study aimed to explore from a genetic point of 
view if the presence of such diverse productive contexts in Italy have shaped in a different manner the 
genome of animals originally belonging to a same breed. We analyzed high density genotype data 
from 1000 Italian Holstein cows born between 2014 and 2018. Those animals were either farmed in 
one of four Italian PDO consortia or used for drinkable milk production only. Runs of Homozygosity, 
Bayesian Information Criterion and Discriminant Analysis of Principal Components were used to 
evaluate potential signs of genetic divergence within the breed. We showed that the analyzed Italian 
Holstein cows have genomic inbreeding level above 5% in all subgroups, reflecting the presence 
of ongoing artificial selection in the breed. Our study provided a comprehensive representation of 
the genetic structure of the Italian Holstein breed, highlighting the presence of potential genetic 
subgroups due to divergent dairy farming systems. This study can be used to further investigate 
genetic variants underlying adaptation traits in these subgroups, which in turn might be used to 
design more specialized breeding programs.

In the last century, remarkable genetic improvements were achieved in numerous species due to arti!cial selec-
tion and the dairy cattle industry is one of the most outstanding example in this  sense1. "e annual milk yield 
per cow has increased as much as four times in the last 75 year, with no evidence of approaching a  plateau2. More 
than half of milk yield gain originates from selection and genetic improvements, with an heritability ranging 
from 0.29 to 0.493–5, whereas the remainder derives from advances in nutrition and  management6,7. Nowadays, 
the use of genomic selection is revolutionizing dairy cattle breeding and it seems to be the technology that has 
delivered the largest increase in the rate of genetic gain in the past 20 years. "e Italian cattle industry is a promi-
nent example of how cattle production has developed throughout the last century and the early beginning of 
this century with a progressive specialization towards dairy  herds8. However, a deep-rooted tradition in cheese 
making, mainly located in the North of Italy, di$erentiates Italy for quite a unique way to use milk, as roughly 
80% is transformed into cheese while the remaining is used as drinkable milk. In addition, nearly half of the 
Italian cheeses are marked with the Protected Designation of Origin (PDO) label according to the CE Regulation 
1151/2012 (EU 2012)9. Fi%y Italian cheeses are registered at the European Commission as PDO because they 
have proven traditional land of origin and procedures for milk transformation. However, in terms of production’s 
volumes, only three ripened cheese made from bovine milk cover 80% of the annual PDO production: the Grana 
Padano, the Parmigiano Reggiano and the  Asiago9.

"e Grana Padano, a hard cheese, was created by monks in the Chiaravalle Abbey in Milan during the twel%h 
century. Grana Padano production expanded further during the 1500s, where it started to be produced in sev-
eral provinces throughout the North of Italy. Today, Grana Padano cheese is the most consumed Italian PDO 
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Italy. 2Associazione Nazionale Allevatori della Razza Frisona e Jersey Italiana, Cremona, Italy.  *email: 
claudio.cipolatgotet@unipr.it

Non tutte le Frisone sono uguali
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marcata 
diversità tra 
gruppi 

Corretta Assegnazione

La percentuale media di corretta 

assegnazione tra le due 

sottopopolazioni in DAPC è risultata 

uguale al 94,6%.

Parmigiano Reggiano 94,4%

Latte Alimentare  94,7%

errata assegnazione di 53 soggetti 

(su un totale di 997 animali)

Non tutte le Frisone sono uguali
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Un indice genetico per fare formaggio
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Autoconsumo
7%

Alimentazione 
umana
16%

Formaggi DOP
36%

Formaggi Altri
38%

Altri prodotti
3%

Destinazione del latte in Italia

DOP
(Denominazione di Origine Protetta)

(da Il mercato del latte, 2016 dati riferiti al 2015)

Ogni 4 kg di latte, 3 kg sono 
destinati alla produzione di 
formaggio
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Grana Padano
36%

Parmigiano Reggiano
27%

Gorgonzola
11%

Mozzarella 
Bufala 

Campana
9%

Pecorino 
Romano

6%

Asiago
3%

Taleggio
2%

Provolone 
Valpadana

1%

Montasio
1%

Altri
4%

Produzione % di Formaggio DOP in Italia

(from Assolatte, 2024)
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ICS-PR: Il gruppo di lavoro
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Obiettivo del ICS-PR

ü Selezionare quei soggetti le cui figlie 
massimizzano il profitto aziendale per le 
aziende che producono formaggi a pasta dura

ü Approccio simile a IES introdotto nel 2016 da 
ANAFI

ü Importante identificare ricavi e costi
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ü Considerare i nuovi orientamenti normativi nell’allevamento (es. salute e 
benessere animale, riduzione uso antibiotici, etc..) ed essere redditizio per 
l’allevatore

ü Essere sostenibile e quindi pienamente inserito nel contesto etico, 
socio-economico e ambientale

ü Non solo mirare a massimizzare il potenziale delle vacche in termini di 
produzione di Kg di Parmigiano Reggiano ma anche considerare 
economia e sostenibilità  

ü Massimizzare il reddito di chi vende latte trasformato in Parmigiano-
Reggiano

Cosa deve fare l’ ICS-PR ?
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ICS-PR vs 2.0: i pesi
Premialità 

alla K-Cas B
Penalità alla 

K-Cas E

BB +0,10 euro/d di vita produttiva latte
B +0,05 euro/d di vita produttiva latte

EE -0,050 euro/d di vita produttiva latte
E -0,025 euro/d di vita produttiva latte

Produzione

Kg Grasso 5

Kg Proteine 30

Morfologia

Statura -2

Locomozione 3

Prof. Mammella 2

Funzionalità

Cellule 14

Facilità Parto 9

Longevità 10

Mastite 5

Fertilità 20

35

7
58

Produzione Morfologia Funzionalità
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Cosa ci dice?

1.000 €
DI PROFITTO IN 

PIÙ IN CARRIERA

1000€ PROFITTO 
IN +  IN CARRIERAICS-PR 1000€

MATRICOLA NOME ICS PR € LATTE GRS KG GRS % PRT KG PRT % KCAS TIPO ICM IAP CELL LONG FERT BCS FPF FPT IMA HT PADRE NONNO MAT CENTRO F.A.

DK002518409243 TIRSVAD MAZARACK ET 1966 1171 75 0,25 59 0,15 BB 1,09 2,49 0,31 116 126 113 107 125 107 107 110 PELLEGRINO RIVETING INTERMIZOO - PD

DE000542082070 PINE-TREE RUW NOYZ 1691 1132 85 0,37 78 0,33 BB 0,56 1,45 0,00 112 117 111 102 118 113 110 108 DUBLIN LEGACY CHIACCHE./ABS IT

DK002371403162 TIRSVAD HOTSPOT GEYSER 1639 886 24 -0,10 52 0,18 BE 1,24 2,79 1,93 118 118 114 102 124 109 109 110 HOTSPOT SNIPER INTERMIZOO - PD

DE001269761650 G-PLUS GEWISS ET 1561 1792 79 0,09 91 0,25 AB 0,91 1,82 0,51 113 117 105 98 121 107 106 113 GUITAR VH CROWN INTERMIZOO - PD

DE000542082076 RUW POZNAN ET 1545 1235 50 0,04 77 0,30 AB 0,98 2,04 2,49 109 118 111 99 119 114 112 109 DUBLIN PURSUIT VALLEVECCHIA

IT019992066403 GO-FARM SCATMAN ET 1537 257 90 0,71 65 0,48 AB 0,63 1,04 0,75 114 114 112 103 120 110 104 113 EINSTEIN CASPER INTERMIZOO - PD

IT001991392550 SERRA FARM INSEME ATLAS 1524 848 6 -0,20 33 0,05 AB 1,35 2,50 2,97 119 120 112 111 126 110 110 114 BOULEVARD PADAWAN INSEME/S.ITALY

IT033990585217 ALL.NURE WENDAT 1510 1752 83 0,18 87 0,22 BB 1,06 1,68 1,62 106 115 107 100 121 113 107 114 EINSTEIN PADAWAN INTERMIZOO - PD

IT020991490797 BERTAIOLA GOTICO ET 1484 1068 43 0,04 57 0,17 BE 1,43 3,32 1,45 112 118 113 96 121 113 110 111 GEYSER P CASPER INTERMIZOO - PD

IT001991441926 BAS FARM INSEME KING RED P ET 1482 1505 67 0,09 74 0,17 AA 1,54 2,19 3,41 110 119 113 102 111 116 110 118 GIO P-RF GYWER INSEME/S.ITALY

DE000363741920 GPLUS GP-CASEUS 1472 1297 67 0,15 72 0,23 BB 0,46 1,06 0,59 108 112 107 99 133 113 108 108 CLOONEY YOUNGSTER GPLUS - IT

IT019992032586 IDEVRA INSEME DESICA 1470 336 64 0,47 46 0,29 BB 0,80 1,89 -0,05 112 120 113 104 120 112 95 109 DEREK SOUND SYSTEM INSEME/S.ITALY

IT024990747737 QUERINI 1469 712 47 0,16 60 0,29 BB 1,24 1,79 1,64 117 114 110 97 113 102 105 113 GEYSER P BLUEBILL VALLEVECCHIA

IT019992057158 CRISTELLA MALACCA ET 1454 733 63 0,31 47 0,18 BB 0,29 1,25 -0,52 111 111 116 110 125 109 101 114 EINSTEIN DYNASTY INTERMIZOO - PD

IT004992304139 PESS FARM INSEME FESTUS 1442 772 69 0,31 46 0,15 BB 0,85 1,52 1,40 106 120 115 103 117 112 109 106 ZAZZLE CASPER INSEME

NL000577621880 KOEPON RUELO ET 1415 360 92 0,71 67 0,47 BB 1,11 1,67 0,56 112 108 111 100 119 110 107 116 PLINKO LAWSON INTERMIZOO - PD

DE000363178826 GPLUS GP-MANESKIN 1414 1426 80 0,21 59 0,08 BB 0,44 0,94 -0,18 108 117 106 90 134 113 107 105 MURPHY SKYWALKER GPLUS - IT

IT003990162411 ROSS. INSEME GIMBO ET 1396 739 57 0,26 74 0,40 AB 0,42 1,12 -1,48 109 112 113 93 123 110 100 107 SIGILLO GUARANTEE INSEME/S.ITALY

IT028990476890 GEGANIA INSEME KYRIOS ET RF 1393 1434 34 -0,19 58 0,05 AB 1,62 2,59 2,35 114 117 109 101 120 110 110 116 STRADIVARI SPARK RED INSEME/S.ITALY

IT004992438666 PODERI INSEME ARES 1388 1770 68 0,00 90 0,23 AB 0,79 1,76 -0,19 111 115 110 101 105 104 104 111 CRISALIS RF PADAWAN INSEME

IT098990798913 BARO CDA TIGLIO WISCONSIN 1379 963 60 0,27 55 0,20 AB 1,40 2,52 0,73 119 115 111 103 111 100 108 106 TIGLIO DATELINE VALLEVECCHIA

IT034991216248 AGRIGEN INSEME ILLUSTRE ET 1371 1334 36 -0,13 61 0,12 AB 0,47 0,75 1,51 111 117 112 111 117 110 108 103 MOJO DEPOT INSEME

IT019992028215 GO-FARM G PLUS GP-SVEN P ET 1368 930 62 0,26 67 0,30 AB 0,63 1,50 0,49 109 112 114 107 117 110 108 116 SIMON P GUARANTEE GPLUS - IT

IT019992175250 GO-FARM NAMCO P ET 1368 1010 46 0,08 62 0,24 BE 1,21 2,24 1,38 118 116 105 108 119 105 108 110 GEYSER P PACKARD VALLEVECCHIA

IT035991189732 AQUILA MAHOMES ZEUS ET 1365 1252 129 0,72 72 0,25 BB 1,28 0,85 2,56 108 113 105 93 120 112 95 113 MAHOMES DISCJOCKEY CHIACCHIERINI-PG

IT019992096811 GO-FARM FUTRE ET 1354 1050 61 0,19 57 0,18 AB 0,46 0,76 0,61 111 114 111 105 123 108 105 106 SIM PACKARD INTERMIZOO - PD

IT019992150115 GO-FARM NATRUN P ET 1350 855 41 0,09 57 0,23 BE 0,94 2,29 1,04 118 121 110 105 106 99 106 115 GEYSER P PACKARD INTERMIZOO - PD

IT017992639133 CIOLIFARM INSEME LUDWIG 1349 1359 63 0,16 71 0,21 BB 1,27 1,71 2,43 113 114 104 96 117 107 112 110 CAPONE BRAMANTE INSEME/S.ITALY

IT019992150180 GO-FARM NISIDA 1341 1313 37 -0,06 49 0,04 BB 2,55 2,97 3,04 117 113 106 101 122 102 105 114 GEYSER P PACKARD VALLEVECCHIA

IT004991947078 ROYAL SIGILLO ET 1317 1205 44 -0,04 69 0,22 BB 0,62 0,88 -0,03 103 111 113 96 126 107 96 107 PADAWAN SUPERSTAR INSEME

IT004992215987 PALASSOTTO INSEME AVON ET 1298 1191 86 0,33 63 0,18 AA 1,04 2,22 0,26 108 117 113 99 115 106 98 104 KONRAD WORLD CLASS INSEME

DE001269705752 NT ISARCO 1297 1915 99 0,27 90 0,22 AB 0,67 0,63 0,97 102 119 108 97 112 107 105 110 GLADIUS CHILTON INTERMIZOO - PD

IT004992425480 SCOTTA INSEME SALUZZO 1292 1306 98 0,40 85 0,33 AA 0,56 0,73 1,56 110 110 106 97 118 115 106 115 PLINKO DATELINE INSEME/S.ITALY

DE001505080758 GPLUS FIS GP-GLORYDAYS 1288 1555 71 0,14 76 0,21 BB 0,89 2,07 1,36 107 118 109 97 105 105 106 102 GLADIUS YOUNGSTER GPLUS - IT

IT019991994233 GO-FARM BEERBUM ET 1271 1028 87 0,42 72 0,31 AB 1,36 2,12 1,67 107 112 108 97 118 104 83 111 OUTLAY RECOIL CHIACCHE./ABS IT

IT019992239603 GO-FARM INSEME FABIUS ET 1270 1039 113 0,68 74 0,33 BB 0,69 1,33 -1,30 107 114 107 95 116 103 104 100 ZAZZLE LAWSON INSEME

IT024990673198 CA' DEI VOLTI LEPANTO 1268 727 63 0,31 51 0,23 AB 0,83 1,55 3,67 109 115 112 113 114 104 109 111 SPINOFF MIURA INTERMIZOO - PD

IT033990570324 ALL.NURE FRASER ET 1264 495 65 0,47 60 0,39 BB 1,22 1,91 1,29 101 112 113 103 125 111 103 110 LAWSON JEDI VALLEVECCHIA

IT035991096763 AQUILA ABC-GB GODBLESS 1261 1045 100 0,50 77 0,34 BB 1,21 1,46 -0,05 105 111 103 98 125 111 98 111 ZAZZLE CASPER ABC GENETIX-GB

DK003200304570 KAERGAARDEN KANPAI 1256 1776 60 -0,05 63 0,01 AA 0,91 1,82 2,13 111 119 110 103 112 112 111 111 BERLIN GYMNAST INTERMIZOO - PD

DE000364299796 GPLUS GP-ATOM RED 1253 1711 71 0,05 80 0,17 AB 1,73 1,12 3,33 108 120 105 97 111 105 110 102 AUGUSTUS P RED GYWER GPLUS - IT

IT024990682547 INSEME ELETTRO 1249 550 89 0,57 55 0,29 BB 1,36 2,40 0,59 111 113 109 99 117 103 103 108 GIORDANO FLAGSHIP INSEME

DK002371403204 TIRSVAD 3STAR MUMBAI 1235 1533 86 0,25 64 0,10 BB 0,69 1,76 0,54 113 115 106 96 111 105 107 111 SIMON P SUPERHERO INTERMIZOO - PD

IT001991334345 CERETTESE INSEME DIAMANTE 1230 1350 40 -0,09 67 0,18 BB 1,28 1,43 0,99 109 109 106 93 127 104 94 106 DEREK HOTLINE INSEME

IT019992066394 GO-FARM SIOFOK ET 1218 878 60 0,22 56 0,19 AB 1,20 2,41 1,64 115 115 106 107 113 103 108 111 EINSTEIN CASPER INTERMIZOO - PD

DE000364299771 AGATON ET 1215 1761 79 0,16 78 0,17 AB 1,64 2,21 2,52 110 109 104 97 118 105 109 112 HUNTING GYWER INTERMIZOO - PD

IT017992074383 GIUDICI HOLSTEINS CASPER TIBOR 1207 998 49 0,10 58 0,20 BB 1,31 1,79 0,65 102 114 109 99 126 118 96 109 CASPER SUPERSHOT CHIACC./TAUROMAX

IT019992208096 CRISTELLA ABC-GB EVO ET 1205 1246 64 0,17 67 0,20 BB 0,91 2,07 -1,23 109 113 112 101 109 101 102 104 KONRAD LAWSON ABC GENETIX - GB

CH120150949027 GPLUS MEIER'S GP-MYSTERY ET 1205 1043 32 -0,08 58 0,17 AB 1,89 3,46 0,78 108 112 113 98 114 110 89 112 ETYMOLOGY CASPER GPLUS - IT

IT004992085676 TUNI INSEME CAVOUR ET 1204 805 51 0,17 51 0,19 BB 0,71 1,59 0,39 109 112 112 108 117 108 103 102 FEDORA SUPERHERO INSEME

VALUTAZIONE GENETICA RAZZA FRISONA - 3/2023

TOP 50 TORI GENOMICI ITALIANI PER ICS-PR 

ANAFIBJ - Associazione Nazionale Allevatori Razza Frisona Bruna e Jersey Italiana

Ci mostra quanti €, stimati sulla 
intera vita di un animale, farà 
guadagnare l’uso di quel toro rispetto 
alla media della popolazione
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ü Si va verso animali funzionali

ü Si va verso animali efficienti e quindi con minore impatto ambientale

ü Si va verso animali più redditizi per l’allevatore

ü Si va verso animali più sani e resistenti alle malattie, quindi riduzione uso 
antibiotici

ü Si va verso una maggiore sostenibilità economica, etica e ambientale 
dell’allevamento da latte

Scegliendo per ICS-PR …
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Premialità 

alla K-Cas B Penalità alla 

K-Cas E

BB +0,10 euro/d di vita produttiva latte
B +0,05 euro/d di vita produttiva latte

EE -0,050 euro/d di vita produttiva latte
E -0,025 euro/d di vita produttiva latte

Produzione

Kg Grasso 5

Kg Proteine 32

Morfologia

Statura -2

Locomozione 3

Prof. Mammella 2

Funzionalità

Cellule 14

Facilità Parto 5

Longevità 11

Mastite 5

Fertilità 15

Caseificabilità

IQC (Caseina, RCT, K20 e A30 ) 6

43

7

50

Produzione Morfologia Funzionalità

Vacca da P-R oggi e l’ICS-PR vs 3.0
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Distribuzione per le varianti della k-caseina dei TOP 50 PER PFT del 2005 e
TOP 50 PROVATI ITALIANI PER IES dicembre 2025

k-caseina  BB 15 (30%)    1 (  2%)
k-caseina  -B 28 (56%)  17 (34%)
   =======  =======
   43 (86%)  18 (36%)

k caseine  AA   7 (14%)  32 (64%)

DIc. 2025
------------

Feb. 2005
------------

Fonte ANAFI, 2025

Varianti k-caseina
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Distribuzione per le varianti della k-caseina dei TOP 50 PER PFT del 2005 e
TOP 50 PROVATI ITALIANI PER ICS-PR dicembre 2025

k-caseina  BB 21 (42%)    1 (  2%)
k-caseina  -B 24 (48%)  17 (34%)
   =======  =======
   43 (90%)  18 (36%)

k caseine  AA   5 (10%)  32 (64%)

Dic. 2025
------------

Feb. 2005
------------

Fonte ANAFI, 2026

Varianti k-caseina
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Frisona Italiana: Produzione di latte

54,7 quintali
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Frisona Italiana: Produzione di grasso in %
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Frisona Italiana: Produzione di proteina in %
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Frisona Italiana: Produzione di kg di proteina

173 kg
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Frisona Italiana: Produzione di kg di grasso e proteina

787 kg

374 kg
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Frisona Italiana: Produzione di kg di proteina

364 kg
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ü La caseina riveste un ruolo fondamentale

ü Le varianti genetiche (k-caseina B) sono fondamentali 

ü Bisogna porre forte attenzione ai minerali quindi alimentazione

ü La tendenza è verso vacche per fare formaggio 

ü Animali efficienti, redditizi e sani con minore impatto ambientale

ü Maggiore sostenibilità economica, etica e ambientale dell’allevamento

Cosa portarsi a casa …
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Grazie per la vostra attenzione

andrea.summer@unipr.it


