Protein and Amino Acid
Proteins are complex molecules that contain carbon, hydrogen and oxygen.  All proteins also contain approximately 16% nitrogen.  This nitrogen consistency is the basis for the nitrogen balance test which is used to estimate an animal’s body protein status.

Amino acids are the basis units of proteins and are held together by peptide linkages to form long protein chains.  Protein chains can range in size.  

· Simple proteins yield only amino acids. Eg. Albumin in blood plasma, keratin, collagen and elastin.

· Complex or conjugated proteins are made up of a simple protein with a nonprotein molecule.  Eg. Nucleoproteins, glycoproteins, phosphoproteins.

Protein serves many functions within the body.

· A major structural component of hair, feathers, skin, nails, tendons, ligaments and cartilage.

· Collagen is the basic material that forms most of the connective tissue

· Contractile proteins such as myosin and actin regulate muscle contraction.

· Many hormones are composed of protein.  Eg. Insulin and glucagon are protein hormones that control blood glucose levels

· Proteins are found in the blood and function as carrier substances.  Eg. Hemoglobin, which carries oxygen to tissues

· Antibodies that maintain the body’s resistance to disease are composed of large proteins.

Protein in the body is in a constant state of flux.  All protein molecules in the body are eventually catabolized and replaced.  During growth and reproduction, additional protein is required for new tissue growth.

Animals are unable to store excess amino acids.  Amino acids are either used directly for energy or are converted to glycogen for energy storage.
A secondary function of protein is to provide a source of flavor.

Proteins that are highly digestible and contain all of the essential amino acids in proper proportions are considered to be high quality proteins.  The higher quality a protein, the less is needed in the diet

There are several tests that predict the quality of protein.

Chemical score:  This compares the amino acids composition to a source known to be of a very high quality.  Egg protein is typically used as the reference protein as it has been given a chemical score of 100.

Essential amino acid index (EAAI):  This test measures the contribution a protein makes to all of the essential amino acids.  This test is a modification of the chemical score test
Protein efficiency ratio (PER): This is the simplest and most commonly used test.  Weanling male rats or growing chicks are fed an adequate diet containing the test protein for 28 days and changes in weight are measured.  PER is calculated by the amount of weight gained divided by the total grams of protein consumed.

Biological Value: This is the percentage of absorbed protein retained in the body.  It is a measure of the ability of the body to convert absorbed amino acids into body tissue.  Nitrogen in the food is measured against the nitrogen in the feces and urine.
