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ASSIGNMENT!!!

1.What do you understand by the term “biological value of protein”

2.List and explain the various methods of assessment of protein quality

ANSWERS
1.Biological value (BV) is a measure of the proportion of absorbed protein from a food which
becomes incorporated into the proteins of the organism's body. It captures how readily the digested
protein can be used in protein synthesis in the cells of the organism.
The biological value of a protein extends beyond its amino-acid composition and digestibility,

and can be influenced by additional factors in a tissue-specific manner. In healthy individuals, the
slow appearance of dietary amino acids in the portal vein and subsequently in the systemic
circulation in response to bolus protein ingestion improves nitrogen retention and decreases urea
production. This is promoted by slow absorption when only protein is ingested (e.g. casein). When
a full meal is ingested, whey achieves slightly better nitrogen retention than soy or casein, which is
very likely achieved by its high content of essential amino acids (especially leucine). Elderly
people exhibit ‘anabolic resistance' implying that more protein is required to reach maximal rates of
muscle protein synthesis compared to young individuals. Protein utilization in inflammatory or
traumatic conditions increases substantially in the splanchnic tissues containing most of the
immune system, and in wounds and growing tissues. This happens especially in the elderly, which
often suffer from chronic inflammatory activity due to disease, physical inactivity and/or the aging
process itself. Consequently, the proportion of protein absorbed in the gut and utilized for muscle
protein synthesis decreases in these situations. This compromises dietary-protein-induced
stimulation of muscle protein synthesis and ultimately results in increased requirements of protein
(∼ 1.2 g/kg body weight/day) to limit gradual muscle loss with age. To optimally preserve muscle
mass, physical exercise is required. Exercise has both direct effects on muscle mass and health, and
indirect effects by increasing the utilization of dietary protein (especially whey) to enhance rates of
muscle protein synthesis.

2.Methods of protein quality assessment

Biological Value (BV)
Biological value, as defined by Thomas and Mitchell has long been considered the method of

choice for estimating the nutritive value of proteins. It has been defined as the "percentage of
absorbed nitrogen retained in the body" and a complete evaluation of the dietary protein includes
measurement of the Biological Value and the Digestibility. These values are obtained by measuring



the fecal and urinary nitrogen when the test protein is fed and correcting for the amounts excreted
when a nitrogen-free diet is fed.

Net Protein Utilization (NPU)
Like Biological Value, NPU estimates nitrogen retention but in this case by determining the

difference between the body nitrogen content of animals fed no protein and those fed a test protein.
This value divided by the amount of protein consumed is the NPU which is defined as the
"percentage of the dietary protein retained". Miller proposed a procedure which involved replicate
groups of 4 weanling rats housed in group cages which were fed either the "protein-free" or the
"test" diet for 10 days. These conditions were chosen empirically and the particular merits of these
conditions remain to be demonstrated. Since in young animals there is a high correlation between
body nitrogen and body water content (13-16), the substitution of body water measurements for
body nitrogen measurements has been widely used. Indeed, measurement of body water may be
more accurate than measurement of body nitrogen because sampling errors are eliminated; also, it
is much more convenient and less expensive.
Since both NPU and BV are based upon estimates of "retained nitrogen", they should measure the
same thing except that in the calculation of NPU the denominator is the total protein eaten whereas
in the calculation of BV it is the amount absorbed. BV would be expected to be higher than NPU
by the amount of nitrogen lost owing to lack of digestibility (lack of absorption). In weanling rats, it
is possible that total carcass analysis is a more accurate measure of "retained nitrogen" that can be
obtained from nitrogen balance measurements although this has not been proven. It is certainly less
tedious. Nitrogen balance measurements must be used in large animals and in studies on man.

Net Protein Ration (NPR)
A major criticism of the PER has been that it does not take into account the protein required for

maintenance since only gain in weight is used in the calculation. Bender and Doell suggested that
this criticism could be avoided by the inclusion in each test of a group of animals fed a protein-free
diet. Net Protein Ratio (NPR) was then calculated as the overall difference in gain (gain in weight
of the test group plus loss in weight of the protein-free group) divided by the protein eaten. It is
apparent that if body composition is constant, this procedure is identical to NPU except that it is
expressed in arbitrary units which are less useful than the percentage of protein utilized. The
weaknesses are, of course, identical with those discussed under NPU.

Nitrogen Balance Index
Allison and Anderson showed, as has been discussed above, that Biological Value is the slope of

the regression line relating nitrogen balance and nitrogen intake and suggested that this might have
certain advantages in practice over the usual method of determining BV. The concept of this index
is rather similar to Relative Nutritive Value discussed above. Since it is becoming increasingly
clear that nitrogen retention is not linearly related to nitrogen intake in the region of intake below
maintenance, the validity of this index requires confirmation.

Tissue Regeneration
A variety of techniques involving the recovery of weight or of specific tissues after protein

depletion have been proposed. The specific merits of such assays as opposed to weight gain of



young rats, for example, remain to be demonstrated.

Microbiological Assays
Many micro-organisms require the essential amino acids required by monogastric animals. If it

were possible to find organisms which required not only the same pattern of amino acids but in the
same relative amounts, their growth response when supplied with limited amounts of various
proteins or protein hydrolysates would provide a simple and efficient assay of nutritive value.
Considerable effort has been directed toward this and it is clear that the responses of some
organisms resemble those observed with some of the rat assays described. The difficulties are clear,
however, since the limitations in the animal assays mean that they provide an inadequate base for
comparison with assays of this kind.

Plasma Amino Acids
As has been indicated in another section of this report, changes in plasma amino acid levels after

the feeding of various proteins can under certain conditions yield estimates of the nutritional quality.
It may be noted, however, that the range of each of the amino acids in the plasma in normal animals
is relatively large. This variability imposes serious limitations upon the quantitative interpretation
of any changes in the levels observed. Thus, while it may be possible to identify the limiting amino
acid in certain proteins by this technique, the likelihood that good quantitative assays for nutritional
quality can be developed using plasma amino acid levels is not promising.


