9 essential amino acids your body can’t live without
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Dairy is nature’s ultimate source of protein, containing all nine essential amino acids which the body
can’t make on its own.
Protein is a fundamental component of the body. Proteins are macromolecules, which are constructed in
the body from chains of amino acids. Using the 20 primary amino acids, the body constructs an
overwhelming abundance of protein chains, each with a different order coded by our genetic code. These
chains interact and fold into specific three dimensional shapes to give specialised functionality.

Proteins play both a structural and functional role in every body cell, which makes protein the most abundant
component in the body after water. Muscle, especially the contractile molecules in muscle that help us
move, make up over 40% of our body protein while haemoglobin, a protein in blood responsible for
transporting essential oxygen around the body, accounts for 16%. Protein also has an essential function in
every cell including in membranes, transporters, enzymes, components of the immune system, and is also a
precursor to hormones.

These components and tissues in the body are being broken down and re-built every day, resulting in
protein turnover that requires a constant supply of amino acids in the diet. As such, all 20 amino acids are
required by the body every day to use as building blocks for new proteins. Some of these amino acids can
be formed within the body, assuming there are adequate substrate molecules, such as nitrogen. These
amino acids are called dispensable, or non-essential, amino acids – they are required by the body each day
but because our body can make them, they are not essential to be supplied via our diet. Conversely, nine of
the amino acids are classified as indispensable or essential (see Table 1). These amino acids cannot be
formed within the body, so must be supplied via our diet, and are found within the proteins in foods we eat
every day.

Food proteins vary depending on their amino acid content and contain varying concentrations of essential
and non-essential amino acids. Some proteins, especially plant origin proteins, are incomplete, because
they do not contain the all of essential amino acids at the recommended level, while others, especially
animal sourced proteins, typically contain higher levels of essential amino acids and are often classified as
complete. While few proteins are lacking in any amino acids, the most commonly consumed amino-aciddeficient protein is gelatin or collagen, often found in jellied products, beverages and bars, is deficient in the
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essential amino acid tryptophan. Other commonly consumed proteins like maize, wheat, and rice are also
of lower quality as they contain lower levels of a number of essential amino acids, but especially lysine.

To fully enjoy the benefits of an active lifestyle, always include dairy protein in a healthy, exercisefocused diet.
Essential amino acids must be consumed each day to replace the amino acids lost during normal
metabolism, and to rebuild and repair the body. There are a number of methods of defining the ability of a
dietary protein to meet our daily requirements for amino acids, with the most recent recommendation (Food
and Agriculture Organisation, 2013) being the digestible indispensable amino acid score (DIAAS), replacing
the older protein digestibility corrected amino acid score (PDCAAS) method. The DIAAS methodology
improves the accuracy of the analysis of digestion, and provides updated amino acid requirements. A
quality score above 1 indicates the protein provides adequate digested essential amino acids to meet body
requirements, while a score below 1 indicates that the protein does not provide enough digested essential
amino acids. As it is a new methodology, not many comparison are available (Cervantes-Pahm et al., 2014;
Rutherfurd et al., 2015; Shaheen et al., 2016) but milk has the highest score of the commonly consumed
food proteins (Wolfe, 2015) with a DIAAS of score of 1.18 or untruncated PDCAAS of 1.25 (Rutherfurd et al.,
2015), indicating that dairy provides excellent levels of all essential amino acids required by the body for
growth and maintenance.

In summary, data from recognised protein quality methods reinforce the high nutritional quality of dairy
protein and consolidate the view that protein from dairy sources is an excellent way to meet the body’s
protein and essential amino acid requirements, especially for people interested in quality nutrition to support
exercise, healthy lifestyles, and keeping active as they age.

Essential (indispensable)

Non-essential (dispensable)

amino acids

amino acids

Isoleucine, leucine, lysine,

Glycine, alanine, tyrosine,

valine, methionine,

serine, cysteine, proline,

phenylalanine, threonine,

glutamine, glutamic acid,

tryptophan, histidine

asparagine, aspartic acid,
arginine

Table 1: Essential and non-essential amino acids within the human diet (developed from Institute of Medicine, 2002)
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