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Milk bioactive proteins and peptides

 “Bioactive” indicates that the compound (protein) 
can act on the body of the consumer to exert a 
biological effect

 Some milk proteins (example: lactoferrin) are 
considered bioactive as the complete protein



Highlighting low-abundance proteins
• Identification of 935 low-abundance 

proteins in Jersey and Holstein skim 
milk samples

• Only 43 (4%) low abundance 
proteins exist at different 
abundances between breeds
• 35 of these found higher in Jersey

• Proteins higher in Jerseys: 
• Complement proteins C1 and C2
• Chitinase domain-containing protein 1
• Ectonucleotide pyrophosphatase

• Bioactive proteins higher in 
Holsteins:
• Lactoferrin
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Tacoma et al., 2015. J. Proteomics
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Milk bioactive proteins and peptides

 “Bioactive” indicates that the compound (protein) 
can act on the body of the consumer to exert a 
biological effect

 Some milk proteins (example: lactoferrin) are 
considered bioactive as the complete protein

 Digestion of milk proteins (example β-casein) by 
human digestive enzymes yields protein fragments 
(called peptides)
 Many of the different peptides are known to be bioactive
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Identification of bioactive peptide activity

 Bioactive peptide activity (Clare and Swaisgood, 2000; Silva and Malcata, 2005):

 Antimicrobial peptides

 Antithrombotic peptides

 Antihypertensive peptides

 Opioid peptides

 Immunomodulating peptides

 Caseinophosphopeptides

 Miscellaneous peptides

 Casomorphins slow gastric motility and emptying (Froetschel, 1996)

 Caseinomacropeptide inhibits gastric secretions (Yvon et al., 1994)



Variation of Casein and whey fractions

 Genetics

 Environment

 Nutritional and management means



RDP RUP

Tacoma et al., 2015. Manuscript in preparation.

Nutritional and management means



An example of genetic variation: 
A1 vs. A2 milk

A2 Corporation



An example of genetic variation: 
A1 vs. A2 milk

No cleavage of A2 
because of Proline

Beta-casomorphin-7
(BCM7)



Previous claims against A1 milk

 Claims suggested that A1 milk caused autism, ischaemic
heart disease, schizophrenia, and type 1 diabetes mellitus

 National reports released:
 European Food Safety Authority (2009): “Based on the 

present review of available scientific literature, a cause-effect 
relationship between BCM7 and etiology or cause of any suggested 
non-communicable diseases cannot be established.”

 Report to New Zealand Food Safety Authority (2004): “I do 
not believe there is sufficient evidence to warrant the government 
agencies taking further specific public health actions such as 
changing dietary recommendations, requiring labelling of products 
containing A1 β-casein, or encouraging changes in the dairy herd 
composition in order to promote and protect the health of the 
population. There is a requirement to monitor the health claims 
being made for A2 milk to ensure that they comply with existing 
regulations”



Current research

 Current research suggests BCM7 actually improves 
learning, memory and psychomotor development, 
decreases pain sensitivity, exerts anxiolytic and 
antihypertensive effects and reduces renal interstitial 
fibrosis caused by diabetes (Zhang et al. Peptides, 
2012)



a2 corporation current claim:

“Ordinary cows’ milk contains A1 and A2 proteins, and 
for some, A1 may cause side effects such as bloating, 
nausea, gas and diarrhea. a2 Milk* comes from 
specially handpicked dairy cows that produce only A2, 
so it may be gentler on your stomach”



Summary

 Thousands of proteins present in milk
 Milk proteins do not just provide amino acids, they 

also provide bioactive proteins and peptides
 Many positive health benefits of bioactives currently 

identified
 Some proteins with negative attributes may be 

present but at present the good seems to far outway
the bad
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