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CHAPTER 8. PROTEIN METABOLISM 

Protein metabolism involves the breakdown of the protein in food 
ingested into amino acids to be synthesized into new proteins that become 
part of different animal tissues. Muscle tissue is the main protein depot 
in the body as it is primarily protein and water. 

The pathways and terms used to describe protein metabolism from inges
tion to net use are listed below. The word ni trogen is used rather than 
protein because nitrogenous compounds are used by ruminan"ts to synthesize 
protein-containing tissue. 

Total 
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t 
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The fundamental unit or building block of a protein molecule is the 
amino acid. Amino acids contain amino groups (-NH2) and carboxyl groups 
(-COOH) which link together to form peptides. Many amino acids linked 
together form a polypeptide, and very long polypeptides are proteins. 
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The breakdown of or hydrolosis of natural proteins has yielded 26 dif
ferent amino acids (McCauley 1971:190). Many of these are present in animal 
tissue, and can be produced by the process of transamination, or the inter
conversion from one to another. Some cannot be produced from other amino 
acids, so they must be present in the diet. These are called essential 
amino acids. 

Amino acids not synthesized into protein are deaminated in the kidneys 
and liver and ammonia is produced (Pantelouris 1967). Ruminants convert am
monia to urea, which may then be used by rumen microflora in their own prot
ein metabolism. 

The ruminant animal has an advantage over the monogastric animal when 
meeting its protein needs because the intestinal microflora synthesize prot
eins which are, in turn, available to the ruminant host. Thus the ruminant 
does not need to have all of the essential amino acids supplied directly in 
the diet because the microflora synthesize these for the host. The total 
protein in the diet must be adequate in order to provide the necessary 
nourishment for the microflora (Crampton and Harris 1969: 171). Ruminants 
also have a metabolic adaptation for the conservation of protein resources. 
The recycling of urea is a nitrogen conservation adaptation when protein 
intake goes down. This is characteristic of winter range conditions when 
many species of wild ruminants are on browse or highly lignified diets. 

This chapter deals with the applied aspects rather than the biochemi
cal aspects of protein metabolism. The TOPICS that follow include material 
on the factors affecting protein metabolism (TOPIC 1), measurements of prot
ein metabolism (TOPIC 2), and estimates of protein costs for production 
(TOPIC 3). The equations presented will be used when evaluating range and 
diet characterics in PART IV. 
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