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κ-caseina B

• Maggiore contenuto di caseina
• Maggiore contenuto di κ-caseina
• Micelle più uniformi e più piccole
• Migliori proprietà di coagulazione
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Con κ-caseina B maggiore resa ?
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AA BB6,47 % 7,07 %
Con κ-caseina B maggiore resa in Parmigiano-Reggiano

di formaggio per 1000 kg latte+ 6 kg
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AA BB6,47 % 7,07 %
Con κ-caseina B maggiore resa in Parmigiano-Reggiano

caseificio con 10 caldaie x 6,00 kg = 60 kg/giorno
  60 kg x 365 giorni =   21·900 kg

+ 6,0
kg formaggio
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2013        2014        2015        2016         2017        2018         2019        2020         2021        2022         2023         2024        2025       2026

Storico prezzi medi mensili Parmigiano Reggiano        (CFPR)
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€/kg 14,79 €/kg
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AA BB6,47 % 7,07 %
Con κ-caseina B maggiore resa in Parmigiano-Reggiano

caseificio con 10 caldaie x 6,00 kg = 60 kg/giorno
  60 kg x 365 giorni =   21·900 kg
21·900 kg x 14,00 € = 306·600 €
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AA BB

9.36 % 9.91 %

Con κ-caseina B maggiore resa in Cheddar

di formaggio per 1000 kg latte+5.5 kg
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AA BB

9.23 % 10.05 %

Con κ-caseina B maggiore resa in Mozzarella

di formaggio per 1000 kg latte+8.2 kg
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A  B A  B A  B

Con κ-caseina B maggiore resa
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κ-caseina B

• Maggiore contenuto di caseina

• Maggiore contenuto di κ-caseina

• Micelle più uniformi e più piccole

• Migliori proprietà di coagulazione

• Maggiore resa in formaggio
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Polimorfismo κ-caseina

169 aa.

38% 36%

11% 13%

2%

αs1-Cn     β-Cn αs2-Cn     κ-Cn       γ-Cn

B2

C

J

G1

E

F1

F2

G2

H

I

κ-Cn A

B Thr 136 IleAsp 148 Ala

Ser 155 Gly

Asp 148 Val

Arg 10 His

Arg 97 Cys

Thr 135 Ile

Ser 104 Ala

Ile 153 Thr

Arg 97 His

Ser 155 Arg
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Polimorfismo κ-caseina

B2

C

J

G(S)

E

F(S)

F

G

H

I

κ-Cn A

B

Variazione rispetto:     A B BE AE EE
Contenuto caseina 👍 = 👎 👎
Indice caseina 👍
Tempo coagulazione 👍 = 👎 👎
Consistenza coagulo 👍 = 👎 👎
Resa in formaggio 👍 = - - - 
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Determinazione contenuto κ-caseina B

Test KAPPA 2.0
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Parmigiano Reggiano e k-caseina B            g/100g di latte di caldaia

2,91 3,05
3,29

3,73

2,54

2,92

Grasso Proteina Caseina

1,71

contenuto % di k-caseina B sulla caseina totale

13,22
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8,41

9,08

Resa attesa (24h) Resa misurata (24h)

+6,7 kg per “caldaia”

1,71

contenuto % di k-caseina B sulla caseina totale

13,22

Parmigiano Reggiano e k-caseina B            kg/100kg di latte di caldaia
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8,41

9,08

8,41

Resa attesa (24h) Resa misurata (24h)

Non ci sono differenze

1,71

contenuto % di k-caseina B sulla caseina totale

13,22

Parmigiano Reggiano e k-caseina B            kg/100kg di latte di caldaia
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8,41

9,08

8,41

9,33
Resa attesa (24h) Resa misurata (24h)

+9,2 kg per “caldaia”

1,71

contenuto % di k-caseina B sulla caseina totale

13,22

Parmigiano Reggiano e k-caseina B            kg/100kg di latte di caldaia
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2,91 3,05
3,29

3,73

2,54

2,92

Grasso Proteina Caseina

1,71

contenuto % di k-caseina B sulla caseina totale

13,22

Parmigiano Reggiano e k-caseina B            g/100g di latte di caldaia
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2,91 3,05
3,29

3,73

2,54

2,92

Grasso Proteina Caseina

3,09

+5,7%

1,71

contenuto % di k-caseina B sulla caseina totale

13,22



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

Le caseine

38% 36%

11% 13%

2%

αs1-Cn          β-Cn           αs2-Cn        κ-Cn           γ-Cn
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Polimorfismo β-caseina

β-Cn A2

A1

A3

E

D

H

B

C 

F

G

H

209 aa.

Variante Variazione  rispetto a A2  

 A1 Prolina           (67) ® Istidina 
B Prolina           (67) 

Serina          (122) 
® 
® 

Istidina 
Arginina 

C Prolina           (67) 
Glutammato  (37) 
Serina P         (35) 

® 
® 
® 

Istidina 
Lisina 
Serina 

F Prolina         (67) 
Prolina       (152) 

® 
® 

Istidina 
Leucina 
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Polimorfismo β-caseina

β-Cn A2

A1

A3

E

D

H

B

C 

F

G

H

Resa in formaggio

=Consistenza coagulo

=Tempo coagulazione

Indice caseina

Contenuto caseina

CBA3A1Variazione rispetto: A2

Resa in formaggio

=Consistenza coagulo

=Tempo coagulazione

Indice caseina

Contenuto caseina

CBA3A1Variazione rispetto: A2
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Polimorfismo β-caseina

© 2007 BetaCasein.org. 
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Polimorfismo β-caseina

β-Cn A2

A1    Prolina 67 Istidina

A3

E

D

H

B

C 

F

G

H

209 aa.

(β-Cn A2)

(β-Cn A1)

L V Y P F P G P I P67 N S L P Q N

L V Y P F P G P I H67 N S L P Q N
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PEPSIN
PEPSIN / CHYMOTRYPSIN

ELASTASE

LEUCINE AMINO PEPTIDASE

V Y P F P G P I H67 N S L P Q

V Y P F P G P I

Y P F P G P I (BCM7)

L V Y P F P G P I P67 N S L P Q N

L V Y P F P G P I H67 N S L P Q N

(β-Cn A2)

(β-Cn A1)

Formazione della Beta-Casomorfina 7 BCM7
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Y P F P G P I

Beta-Casomorfina 7 BCM7

Oppioide esogeno agonista

Simile agli oppioidi endogeni:
endorfine e encefaline

Recettore κ
Recettore δ
Recettore μ
ü sistema nervoso centrale
ü sistema nervoso periferico: plesso vescicale e intestinale
ü cellule del sistema immunitario: leucociti e linfociti

Tirosina n-terminale      Fenilalanina (Aromatico)      Prolina
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Beta-Casomorfina 7 BCM7

Recettore μ
ü sistema nervoso centrale
ü sistema nervoso periferico: plesso vescicale e intestinale
ü cellule del sistema immunitario: leucociti e linfociti

A livello intestinale:
ü Diminuzione della peristalsi intestinale
ü Aumento risposta immunitaria infiammatoria

Università degli Studi di Parma – Corso di Zootecnica Speciale – Prof. Andrea  Summer – andrea.summer@unipr.it 



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

Effetti di Beta-Casomorfina 7 nei topi: infiammazione intestinale

(p\ 0.01) on feeding either of the b-casein variants
(179.06 and 31.68 %) as compared to A2A2. Moreover,

above results clearly depict much higher increase

(111.92 %) in MPO activity on feeding A1A1 variant
compared to A1A2 variant. However, no changes in MPO

activity were observed in the mice group fed with A2A2

variant of b-casein compared to control group mice
(Fig. 2A).

MCP-1 is a potent chemoattractant released from

monocytes that regulates migration and infiltration of
basophils, monocytes and macrophages in response to

inflammation. The present study revealed an increase

(p\ 0.01) in the levels of MCP-1 in murine intestine after
feeding of all the three variants of b-casein irrespective of

their genetic variants. However, this increase was more

pronounced after consumption of A1A1 (95.83 %) fol-
lowed by A1A2 (79.16 %) and A2A2 (43.05 %) b-casein
variants compared to control group mice. On comparing

A1A1 to A2A2 response, the increase in MCP-1 level was
higher (p\ 0.01) by 36.89 % (Fig. 2B).

CD4 T cells secrete IL-4 that differentiates Th0–Th2
cells and induces class-switching recombination to IgG and
IgE isotopes. The current study revealed an increase

(p\ 0.01) in IL-4 levels in murine intestinal fluid on

consumption of A1A1 and A1A2 b-casein variants by
266.12 and 277.41 % compared to control group mice.

Further, these results also indicated an increase (p\ 0.01)

in IL-4 levels on feeding A1A1 and A1A2 b-casein vari-
ants by 272.13 and 282.29 %, respectively, compared to

A2A2 consumption. However, no changes were observed

on feeding A2A2 b-casein variant compared to control
group mice (Fig. 2C).

Humoral response

IgE production occurs in type I hypersensitivity that
manifests various allergic diseases including food allergy,

therefore, plays a critical role in allergic reactions. Current

study revealed a considerable increase (p\ 0.001) in total
IgE levels in the intestinal fluid of mice fed with A1A1 and

A1A2 b-casein variants by 50.67 and 46.75 %, respec-

tively, compared to control group mice. Also, it was found
that feeding A1A1 and A1A2 b-casein variants remarkably

increased (p\ 0.001) total IgE levels by 50.38 and

46.46 %, respectively, compared to A2A2 consumption.
However, insignificant changes in IgE levels were

observed in mice that consumed A2A2 b-casein variant

compared to control (Fig. 3A).
IgG antibodies are found in all body fluids and con-

sidered the most important antibodies for fighting various

infections, and this class of antibodies against food anti-
gens are suggested to cause low-grade inflammation in

gut mucosa. Present investigation depicted an increase

(p\ 0.05) in total IgG levels in the intestinal fluid of
mice fed with A1A1 and A1A2 b-casein by 77.56 and

24.09 %, respectively, compared to control group mice. It

was also found that IgG levels increased in the intestinal
fluid on consumption of A1A1 and A1A2 b-casein by

91.08 % (p\ 0.001) and 33.54 % (p\ 0.01), respec-

tively, compared to A2A2 consumption. Further, it was
observed that feeding of A1A1 variant increased

(p\ 0.01) total IgG levels by 43.08 % compared to

A1A2 consumption. However, insignificant changes were
observed after A2A2 consumption compared to control

(Fig. 3B).
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Fig. 2 Effects of feeding
b-casein variants on
inflammatory markers in mice
gut. A Intestinal
myeloperoxidase, B monocyte
chemotactic protein-1 and
C interleukin-4. The values are
expressed as mean ± SEM
(n = 6 animals). Different
letters indicate significant
differences (p\ 0.05)
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(p\ 0.01) on feeding either of the b-casein variants
(179.06 and 31.68 %) as compared to A2A2. Moreover,

above results clearly depict much higher increase

(111.92 %) in MPO activity on feeding A1A1 variant
compared to A1A2 variant. However, no changes in MPO

activity were observed in the mice group fed with A2A2

variant of b-casein compared to control group mice
(Fig. 2A).

MCP-1 is a potent chemoattractant released from

monocytes that regulates migration and infiltration of
basophils, monocytes and macrophages in response to

inflammation. The present study revealed an increase

(p\ 0.01) in the levels of MCP-1 in murine intestine after
feeding of all the three variants of b-casein irrespective of

their genetic variants. However, this increase was more

pronounced after consumption of A1A1 (95.83 %) fol-
lowed by A1A2 (79.16 %) and A2A2 (43.05 %) b-casein
variants compared to control group mice. On comparing

A1A1 to A2A2 response, the increase in MCP-1 level was
higher (p\ 0.01) by 36.89 % (Fig. 2B).

CD4 T cells secrete IL-4 that differentiates Th0–Th2
cells and induces class-switching recombination to IgG and
IgE isotopes. The current study revealed an increase

(p\ 0.01) in IL-4 levels in murine intestinal fluid on

consumption of A1A1 and A1A2 b-casein variants by
266.12 and 277.41 % compared to control group mice.

Further, these results also indicated an increase (p\ 0.01)

in IL-4 levels on feeding A1A1 and A1A2 b-casein vari-
ants by 272.13 and 282.29 %, respectively, compared to

A2A2 consumption. However, no changes were observed

on feeding A2A2 b-casein variant compared to control
group mice (Fig. 2C).

Humoral response

IgE production occurs in type I hypersensitivity that
manifests various allergic diseases including food allergy,

therefore, plays a critical role in allergic reactions. Current

study revealed a considerable increase (p\ 0.001) in total
IgE levels in the intestinal fluid of mice fed with A1A1 and

A1A2 b-casein variants by 50.67 and 46.75 %, respec-

tively, compared to control group mice. Also, it was found
that feeding A1A1 and A1A2 b-casein variants remarkably

increased (p\ 0.001) total IgE levels by 50.38 and

46.46 %, respectively, compared to A2A2 consumption.
However, insignificant changes in IgE levels were

observed in mice that consumed A2A2 b-casein variant

compared to control (Fig. 3A).
IgG antibodies are found in all body fluids and con-

sidered the most important antibodies for fighting various

infections, and this class of antibodies against food anti-
gens are suggested to cause low-grade inflammation in

gut mucosa. Present investigation depicted an increase

(p\ 0.05) in total IgG levels in the intestinal fluid of
mice fed with A1A1 and A1A2 b-casein by 77.56 and

24.09 %, respectively, compared to control group mice. It

was also found that IgG levels increased in the intestinal
fluid on consumption of A1A1 and A1A2 b-casein by

91.08 % (p\ 0.001) and 33.54 % (p\ 0.01), respec-

tively, compared to A2A2 consumption. Further, it was
observed that feeding of A1A1 variant increased

(p\ 0.01) total IgG levels by 43.08 % compared to

A1A2 consumption. However, insignificant changes were
observed after A2A2 consumption compared to control

(Fig. 3B).
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Fig. 2 Effects of feeding
b-casein variants on
inflammatory markers in mice
gut. A Intestinal
myeloperoxidase, B monocyte
chemotactic protein-1 and
C interleukin-4. The values are
expressed as mean ± SEM
(n = 6 animals). Different
letters indicate significant
differences (p\ 0.05)
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Mieloperossidasi intestinale

Interleuchina-4

Haq et al., 2014
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Beta-Casomorfina 7 e Calprotectina nelle feci nell’uomo

Woodford et al., 2014

Non è possibile visualizzare l'immagine.
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2000 in Nuova Zelanda nasce “A2 Corporation”,
produzione di solo latte A2,
espansione del mercato in: Australia, Cina, Stati Uniti, Inghilterra.

2009 parere EFSA 
Review of the potential health impact of beta-casomorphins and related peptides
Il report afferma che non è possibile stabilire una correlazione certa tra l'assunzione attraverso la 
dieta della beta-Cn A1 (con la probabile conseguente formazione di BCM-7), e lo sviluppo di 
alcune malattie non trasmissibili.
Tra queste: diabete di tipo 1, arteriosclerosi, alterazioni comportamentali.
Nello stesso report tuttavia, viene riconosciuta l'influenza della BCM-7 sulla motilità intestinale.

Beta-Caseina A1 e Beta-Casomorfina 7
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