
Week 4 – Protein Requirements for Sport: 
➢ Protein consists of amino acids (compounds of H, C, O & N). 
➢ Amino acids have a NH2, COOH & a radical (R) group. The R group is what 

distinguishes different amino acids. 
➢ There are 20 different amino acids, with 9 of these being essential amino acids (must 

be obtained from diet as the body can’t synthesise them). 
➢ Biological value refers to how well a food supplies the essential amino acids 
➢ Approximately 15% of body mass is made up of protein (~12kg), with 40-45% of this 

protein mass being stored in the form of skeletal muscle. ~200g free amino acids are 
also found in the body. 

 

Oxidation of Amino Acids: 

Is a 3-step process (occurring in the liver): 
1. Transamination – where an amino group is transferred to a keto acid. The keto acid 

then enters the Krebs Cycle. 
2. Oxidative deamination – where an amino acid is broken down into a keto acid & 

ammonia (NH3), with the ammonia then entering the urea cycle for excretion via the 
kidneys (and the keto acid enters the Krebs Cycle). 

3. Keto acid modification – occurs in the Krebs Cycle, where Keto Acids are oxidized for 
energy. 

 
➢ In muscle tissue, proteins are broken down with only alanine & glutamine entering 

the liver & kidneys. 

 

Branched Chain Amino Acids: 

➢ The 3 BCAA’s are valine, leucine & isoleucine. 
➢ Their R group is branched. 
➢ Play a crucial role in protein synthesis, and can be used as an energy source. 
➢ The BCAA’s are hydrophobic. 

 

Leucine: 

➢ A branched chain amino acid. 
➢ Leucine appears to have a particularly important role in the regulation of protein 

synthesis – may act as a ‘trigger’ to stimulate muscle protein synthesis via the MTOR 
pathway. 

➢ Leucine oxidation is increased in endurance training. 
 

Endurance Exercise & Protein Metabolism: 

➢ Endurance training has little effect on muscle mass, but it increases mitochondrial 
numbers, mitochondrial volume & mitochondrial proteins. 



➢ Skeletal muscle can metabolise the amino acids (especially the BCAA’s) during 
aerobic exercise. Their degradation produces Krebs Cycle (Keto Acid) intermediaries. 

➢ Proteins provide ~ 3-6% of the total energy cost of the exercise bout. 
➢ Rate of amino acid oxidation increases with intensity & duration of exercise, and 

decreasing CHO availability. 
➢ Leucine oxidation is increased in endurance training. 
➢ Protein oxidation is greatest when glycogen is depleted or low CHO intake is 

consumed. 
➢ Protein oxidation decreases with endurance training (i.e. protein/muscle tissue is 

spared in adaptation to training). 
➢ Whole body and muscle protein synthesis increase after endurance training (i.e. 

change from negative to positive nitrogen balance). 
➢ More intense & prolonged exercise supresses muscle protein synthesis. 
➢ Muscle damage & inflammation increase muscle breakdown (i.e. soft tissue injuries 

& eccentric exercise). 
 

Resistance Exercise & Protein Metabolism: 

➢ Resistance exercise does not increase leucine oxidation. 
➢ In the hours following resistance training, there is an increase in muscle protein 

breakdown but also in muscle protein synthesis (with a net anabolic state). 
➢ Positive muscle protein synthesis can occur for 36-48 hours post resistance exercise. 
➢ Synthesis rate can increase if feeding occurs immediately before/after the resistance 

training bout (with greatest increase occurring if feeding occurs in the post exercise 
period). 

➢ BCAA’s & essential amino acids are important to stimulate muscle protein synthesis 
(MTOR activation). 

 

Protein Requirements for Athletes: 
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