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Milk protein has more functions than previously known. The quality of milk protein is higher than previously estimated.

The traditional anabolic functions of protein remain important, yet recent research has 
identified protein also to have additional metabolic and neutraceutical roles, many of 
which are specific to milk protein. Common protein quality assessment methods under­
estimate the quality of milk protein. Protein intake recommendations for optimal health 

should therefore be reassessed.1 

FUNCTIONS OF MILK PROTEIN
The biologically active components of dairy have been labelled as ‘neutraceuticals’,4 resulting in milk 
and dairy being classified as functional foods.9

Milk protein consists of a soluble whey fraction and a less soluble casein fraction, each containing a 
unique mix of essential amino acids and bioactive compounds. The classical functions of proteins – 
anabolism, biological catalysis, plasma and membrane transport, movement, structure, protein folding, 
immunity, growth and differentiation – also apply to milk protein.2 In addition, the bioactive peptides 
of dairy has distinctive functions, including involvement in nutrient transport, immunomodulation, 
gastrointestinal function and flora maintenance, cell signalling and antimicrobial and antiviral 
activity.3,4,5 Milk protein also has beneficial effects on metabolic conditions such as hypertension, dysli­
pidaemia and mild hyperglycaemia. Dairy protein may indirectly aid weight management through its 
effect on satiety and body composition.1,6,7 Osteoporosis and bone health are also related to dairy 
protein intakes, and in the elderly milk proteins appear to prevent age-related loss of muscle mass.

MILK PROTEIN QUALITY
Protein quality refers to the ability of a food-derived protein to meet the metabolic demand of the 
(human) body for amino acids and nitrogen.1 Various criteria and markers are used to define dietary 
protein requirements. In addition to the composition of a food protein, physiological criteria such as 
digestibility and bioavailability are key in describing protein quality.5 The available methods range 
from nitrogen balance, biological value profile, protein efficiency ratio, net protein utilisation and 
amino acid scores. The latter includes the protein digestibility-corrected amino acid score (PDCAAS) 
and the digestible indispensable amino acid score (DIAAS).1,10,12,14,15,16

The PDCAAS is widely used for protein quality description in spite of some limitations. These include 
a so-called truncation rule, according to which the biological value of a protein may not exceed 
100%.12,17 This means that proteins with essential amino acids beyond those in the reference protein, 
as is the case for milk protein, do not get due credit. The supplementation power value of milk 
protein is considerable, particularly with regard to supplementing the limiting amino acids from 
plant proteins. A second limitation is that the current methods do not take into account amino acid 
availability, anti-nutritional factors of plant protein and gastrointestinal factors. Thus, proteins of 
high biological value, such as milk protein, are of better quality than the PDCAAS method suggests.
It has been proposed that when determining protein quality, proteins’ the unique functions should be 
considered beyond providing amino acid building blocks. Researchers and health practitioners need 
to integrate the newfound functions of milk protein, peptides and amino acids in their interpretation 
and planning of diets. It follows that protein function and quality have become interlinked.5,10

IMPLICATIONS FOR PROTEIN REQUIREMENTS
Protein requirement is defined as being ‘the lowest level of dietary protein intake that will balance 
the losses of nitrogen from the body’. New evidence challenges scientists to rethink this definition 
for the following reasons:
•	 As protein quality decreases, the percentage of energy in the diet provided by protein must 

increase to meet protein requirements. Consequently more protein must be consumed to 
meet amino acid and nitrogen requirements.18,19,20

•	T he required amount of essential amino acids per gram of protein for children is now considered to 
be higher than the currently used international recommendations. Children in developing countries 
are subject to repeated infections, chronic energy deficiency and poor sanitation. Such conditions 
are very different from the ideal situation for which the requirements have been defined.18,21

•	 Cows’ milk protein is key to the treatment of severe acute malnutrition (SAM). Adding dairy 
protein to the diet improves protein quality, which allows the required total protein content of a 
product or diet to be reduced. By including milk protein in the treatment of SAM linear growth 
may improve without excess body fat gain; it is associated with increased muscle mass or higher 
functional test scores. By using less soy and cereal in the treatment of SAM, potential anti-
nutritional effects of plant proteins are reduced.23,24,26,27 

•	 Current recommendations do not yet consider the recently established ‘new’ metabolic and 
neutraceutical functions of protein.6,25

Milk protein:
new insights into 

functions and quality

 CONCLUSIONS
The importance of the protein in milk is now 
appreciated more than ever before. The quality 
of milk protein has been found to be higher 
than previously acknowledged and the func­
tions of dairy protein involve more than only 
providing amino acids and nitrogen. Recom­
mending daily intake of dairy products as part 
of the new South African food-based dietary 
guidelines affirms the nutritional value of milk 
protein. “Have milk, maas or yoghurt every 
day”28 is a step in this direction.

A more comprehensive referenced review 
is available on www.rediscoverdairy.co.za 
under Dairy-based nutrition.
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