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Dietary protein quality evaluation by FAO
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Validation of in vitro results with in vivo data

→ in vitro protein hydrolysis proved to be a good approximation to the in vivo situation  

Static in vitro 

digestion

(INFOGEST protocol)

Interlaboratory study Pig in vivo trial
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Determination of in vitro digestibility

Food
Proteins

Pellet P: 

undigested

Supernatant S: 

digested

Absorbable fraction

Intestinal digestive endpointBefore digestion

Bioavailability

Precipitation with MeOH 80%

Peptides > 10 aa

Peptides < 10 aa

Amino acids
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Size exclusion chromatography (SEC)

→ SEC shows size distribution in samples

→ Cut-off set up at 40min ~ 1000 Da
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Precipitation with 80 % MeOH

Pellet P: 

undigested
Supernatant S: 

digested

→ Precipitation separates absorbable from non-absorbable components

Supernatant    Pellet
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The different analytical endpoints
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Digestible indispensable amino acid score (DIAAS)

mg amino acid per g food protein mg indispensable amino acid

per g food protein

DigestibilityLys

mg digested indispensable

amino acid per g food protein

(DIAAmeasured)

FAO: Dietary protein quality evaluation in human nutrition (ISBN 978-92-5-107417-6)

mg amino acid per g reference protein (DIAAreference)

𝐷𝐼𝐴𝐴𝑆 =
𝐷𝐼𝐴𝐴𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑

𝐷𝐼𝐴𝐴𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒
× 100

DIAAS: Digestible indispenable amino acid score

*lowest DIAAS is reported as limiting amino acid
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Proteos in vitro versus in vivo digestibility

→ In general the three methods give similiar results

→ in vitro values seem to be slightly higher than in vivo 
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Individual amino acids digestibility

→ Similar results obtained for in vivo and in vitro assays
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Proteos in vitro versus in vivo digestibility all substrates

→ The two methods are in agreement

→ bias: 0.7 %
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Proteos in vitro versus in vivo DIAAS

D
IA

A
S

 (
%

)

→ in vitro DIAAS values very similiar to in vivo data
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Proteos in vitro versus in vivo DIAAS

→ Good correlation in vivo DIAAS versus in vitro DIAAS

→ bias: 5.3 % 
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Conclusions

→ These in vitro conditions provide a good estimate of the in vivo 

situation for total digestibility, digestibility of individual amino acids 

and DIAAS

→ The adapted INFOGEST in vitro digestion protocol is suitable for 

measuring digestibility of food

→ This protocol was only tested with seven different protein sources 

so far. In the future the method has to be validated with more

protein sources
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