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Dairy protein could aid in preventing muscle loss 

Aaron Fanning, Research Scientist, Fonterra 

  

The global population is ageing – and especially so in 
developed countries such as Germany, Japan and USA, 
but it is becoming increasingly evident in developing 
countries such as China and India.  By 2050 it is 
estimated that more than two billion people will be over 
60 years of age, with over 500 million of these residing 
in China.  This is of great concern because ageing is 
associated with a change in physical ability, driven by a 
dramatic decline in muscle mass and function. This loss 
of muscle is known as sarcopenia, and it is the muscle 
equivalent of osteoporosis (the loss of bone mass that 
results in increased fracture risk). The loss of muscle 
mass appears to begin relatively early (20-30 years of 
age), and continues until the end of life (Stein et al, 
1999).  The process is gradual in the first few decades 
of adult life (~3% per decade), and the rate of loss 
appears to increase in later decades of life (over 7% per 
decade)  
 
Up to 50% of elderly people are sarcopenic and lifestyle choices can substantially influence the risk of 
sarcopenia. 
 
Recent research suggests that protein, especially dairy protein, may reduce muscle loss. 

 Protein intake at the recommended levels may not support muscle mass 

 Raised intake of protein increases muscle protein synthesis 

 Some research indicates that whey protein can stimulate muscle protein synthesis to a greater extent than casein 
(Tang et al, 2009; Pennings et al, 2011), soy protein (Tang et al, 2009) and free amino acids (Katsanos et al, 
2008). 

 
Science Background: 
Maintenance of muscle is driven by the relationship between muscle protein synthesis and muscle protein breakdown.  
A net negative balance indicates atrophy, and ultimately the small, continued loss of muscle mass results in 
sarcopenia.  In the aged, this is likely to be driven by a reduced stimulatory effect of anabolic signals on muscle protein 
synthesis (Fry et al, 2011). 
 
Muscle protein synthesis is driven through the mTORC1 (Mammalian target of rapamycin complex 1) pathway, which is 
the intersection of energy, exercise and nutrient signals (Drummond, 2009).  In the post-prandial phase following 
protein consumption, plasma leucine rises, triggering intracellular processes resulting in the production of new proteins.  
Maximal stimulation of muscle protein synthesis occurs following adequate consumption of leucine, around 2.5g per 
meal (Devkota and Layman, 2010).  The concentration of leucine in the blood is reliant on the leucine content of the 
meal and the speed of digestion of the meal (Dangin et al, 2001).   
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Recent recommendations highlight a consumption pattern of protein that enables optimal utilization of dietary protein, 
and maximal stimulation of muscle protein synthesis, reducing the rate of muscle loss, and improving health outcomes.  
For a mixed protein meal this equates to 30 grams of protein per meal (Paddon-Jones & Rasmussen, 2009).  However, 
if the food is rich in the branched chain amino acids and leucine (e.g. whey protein), the quantity of protein required 
would be reduced. 
 
Insight: 
Dietary intake throughout Europe is in excess of the 
current Population Reference Intake (PRI) 
(European Food Safety Authority, 2011), however, 
current consumption patterns skew protein intake to 
later meals. No evidence is available for 
consumption patterns in older adults; however, 
research available (students) indicates cultural 
differences (Figure Two).  While all consume low 
levels of protein in the morning meals, the French 
tend to consume most protein in the midday meal, 
and the Dutch or American’s consume more with 
their evening meal (de Castro et al, 1997).  This 
provides an opportunity to enrich meals with 
increased intakes of dairy protein – particularly at 
the breakfast meal occasion, and provide maximum 
daily protein synthesis, reducing the risk of muscle 
loss.  
 
Reasons to believe:  
1.) Protein intakes in excess of current recommendations may help support muscle protein synthesis (Morais et al, 

2006).  However, the pattern of consumption may also have a substantial influence on minimising muscle protein 
loss (Paddon-Jones and Rasmussen, 2009).  This has led to calls to alter protein recommendations to reflect the 
recent evidence related to pattern of protein intake (Layman, 2009). 

2.) Dairy proteins, especially whey proteins are high quality proteins that contain elevated concentrations of leucine 
compared to other dietary proteins, and are capable of maximally stimulating muscle protein synthesis, enabling 
the maximum retention of muscle mass (Phillips et al, 2009). 

3.) Daily intake of dietary protein is in excess of current recommendations (European Food Safety Authority, 2011).  
However, the pattern of intake in adults, and also intakes in older adults may be below the amount needed to 
maintain muscle mass optimally (Paddon-Jones and Rasmussen, 2009).   

4.) The pattern of protein consumption appears to be skewed towards meals consumed later in the day (de Castro et 
al, 1997) depending on culture.  This presents an opportunity to provide protein enriched product to support 
muscle protein synthesis, particularly at breakfast. 
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