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Proteins in our diets
 Ability to accurately & objectively define protein quality -an important role in addressing human 
nutrition requirements, nutrition policy, trade, product development. 

 Dietary proteins extremely diverse: notable variations in amino acid composition, digestibility 
between different sources of dietary protein

 Broadly classified by origin (plant/animal), amino acid composition (essential/indispensable vs 
non-essential/ dispensable; complete vs incomplete). 

 Composition or quality of various proteins may be so unique that their influence on physiological 
function in the human body can be quite different. 

 Both the right amino acid composition & high digestibility required to meet human requirements – 
thus the ability of dietary proteins to fulfil this role varies widely.

 Requirements vary with age, physiological state, state of health : Important consideration – all 
amino acids have imp physiological roles in synthesis and functioning of muscles & organs, as 
well as enzymes, hormones, immune system

 Besides the INDAA- some become conditionally indispensable eg arginine, cysteine, glutamine, 
glycine, proline and tyrosine, can become conditionally indispensable, e.g., for premature 
neonates

 Such quality is influenced by the availability of amino acids, which depends on various factors 
like protein origin, previous processing treatments, and interactions with other food components.
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Protein Quality Measurement
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Joint FAO/WHO Expert Consultation 
 Tasks: 
 Review present knowledge related to protein quality evaluation
  Discuss various techniques used for evaluation
  Specifically evaluate the method recommended by the Codex Committee on Vegetable Proteins 

(CCVP) : amino acid score corrected for digestibility

 For sometime amino acid score used—Some but not all proteins can be evaluated due to poor digestibility 
and/or availability

 Methods currently used established when extensive information unavailable on human amino acid 
requirements

 Most methods used a rat assay– misleading to some extent as rat requires more sulfur amino acids than 
humans – also histidine and BCAA



Limitations of different methods
 US FDA currently uses the Protein Digestibility-Corrected Amino Acid Score 
(PDCAAS) to measure protein quality in most foods , Canadian government utilizes 
the PER

 Does not properly credit maintenance requirements ( based on rat growth studies)

 A protein does not support growth – PER=0 but may be adequate for maintenance

 Values not proportional to quality: eg PER of 2 does not make the protein 2X as 
good as one with a PER of 1

 Unsuitable to calculate utilizable protein- eg in protein rating- protein in a 
reasonable daily intake – mass x PERAnimal sources of protein (i.e., meat, seafood, 
and dairy) tend to rank higher than plant proteinsources: 

 Why???  high digestibility, a distribution of the 9 EAA considered perfectly aligned 
with human requirements,

 Food matrix of plant proteins partially impairs digestion and the EAA distribution 
can be proportionally low, relative to dietary requirements, in one or more. 

 For example, grains tend to be proportionally low in lysine, whereas legumes are 
proportionally low in methionine

FAO recommendations: Boutrif (2022) Recent developments in protein quality evaluation



What about digestibility? 

Studies needed to compare protein digestibility 
values of humans and rats from identical food 
products

Extensive evaluation indicates rat balance 
method most practical for predicting protein 
digestibility by humans   - particularly when 
human balance studies difficult

Recommended that amino acid scores be 
corrected only for true digestibility of protein

For new, novel products/processes need to 
determine digestibility values

Need to establish data base for raw& processed 
products

Established digestibility values of well-defined 
foods may be taken from a published database 
for use in amino acid scoring procedure 



The case for plant proteins and 
complementation

When a variety of plant protein sources consumed in 
sufficient quantities, (would be true of almost any dietary 
pattern) – to include appropriate variety and quantity to 
meet other nutrient requirements, needs for essential 
amino acids can be met without any animal protein intake. 



Recommendations
 Previously used reference patterns egg or milk proteins
 Substitute -- a provisional pattern of amino acid requirements for the egg protein 

standard
 Hypothetical based on pattern of amino acid requirements – standard for comparison

 Critical for success is ability to obtain precise measurements of amino acid content 
in protein sources

 Improve on accuracy of scoring methods --- chemically determined contents may 
need to be corrected for digestibility or biological availability

 Currently recommended for use:
           * human milk amino acid composition for infants under one year of age
           *Amino acid scoring patterns recommended for children of preschool age- 
             FAO/WHO/UNU (1985)
 Deemed as temporary until further research confirms adequacy or necessitates a 

revision



Issues/Challenges in Quality 
Evaluation
 The DIAAS determines amino acid digestibility, at the end of the small intestine, providing a 
more accurate measure of the amounts of amino acids absorbed by the body and the protein 
contribution to human amino acid and nitrogen requirements

 However, as research continued to evolve in assessing protein’s role in optimal health at 
higher intakes, there was also a need to continue to explore implications for protein quality 
assessment

 Use of metabolomics approaches? relating complex metabolite profiles from plasma and urine 
samples to protein and amino acid true ileal digestibility and availability oer a promising 
perspective for the evaluation of dietary protein quality in humans (FAO, 2013).

 A second important issue in quality evaluation relates to the bioavailability or digestibility of a 
protein or the capacity to provide metabolically available nitrogen and amino acids to tissues 
and organs. A protein can be predicted as being of good quality based on its amino acid 
score, but in practice may be of poor quality because it is poorly digested and/or absorbed.
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