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Infogest aims at building an open international network of institutes undertaking 

multidisciplinary basic research on food digestion gathering scientists from 

different origins (food scientists, gut physiologists, nutritionists…).

Infogest targets three main scientific goals:

• Identify the beneficial food components released in the gut during digestion

• Support the effect of beneficial food components on human health

• Promote harmonization of currently used digestion models

Starting point: COST Action Infogest 2011-2015 
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The Human digestion – in a test tube
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Minekus, M. et al. (2014), A standardised static in vitro digestion method suitable for food – an international consensus, Food Funct.

Brodkorb, Egger, Recio et al. (2019). INFOGEST static in vitro simulation of gastrointestinal food digestion, Nature Protocols

INFOGEST in vitro digestion protocol 2.0
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Per kg Milkpowder (SMP):
• 395 g Protein

• 3.2% a-lactalbumin

• 11.3% b-lactoglobulin

• 28.2% a-casein

• 45.7% b-casein

• 10.2% k-casein

• 8.8 g fat

• 13400 mmol Calcium

• 4980 mmol Lactose

• 9 % denaturation degree

Particle size distribution:
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Intact protein Partially digested protein / peptides Peptides / free amino acids

Gel electrophoresis /  Mass spectrometry / R-NH2 / Size exclusion chromatography / HPLC

Bioaccessibility

Analytical methods to assess protein hydrolysis
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Egger L (2016). The harmonized INFOGEST in vitro digestion method: From knowledge to action. Food Research International

IVD Reproducibility: Inter-laboratory trials
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Static in vitro 

Digestion (IVD)
(INFOGEST protocol 2.0)

in vivo 

pig system

In vitro protocol Validation with in vivo data
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IVD in vivo validation in pigs

Skim milk powder

SMP



10Analytical methods to compare the quality of plant and animal-based protein sources | #FoodSystems, online Symposium, Helsinki, 25.03.2021

Lotti Egger, Raquel Sousa, Reto Portmann

Egger L (2017). Physiological comparability of the harmonized INFOGEST in vitro digestion method to in vivo pig digestion. Food Research International

Sampling along the gastro-intestinal tract of pigs
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Peptides from digested

β-casein identified by

mass spectrometry
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Method peptide quantification: 
“amino acid counting”
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→ Highly similar peptide patterns IVD versus in vivo 

Comparison in vivo / in vitro: β-Casein peptides
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→ in vitro gastric ≙ in vivo gastric-duodenum

→ in vitro intestinal ≙ in vivo int.3- illeum

PC analysis over all peptides: IVD and in vivo
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Validation of in vitro results with in vivo data
milk protein hydroslysis

in human jejunal effluents

milk protein hydroslysis

in pigs

 in vitro protein hydrolysis is a good approximation to the in vivo situation
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Validation of in vitro results with in vivo data

 in vitro protein hydrolysis is a good approximation to the in vivo situation

Static in vitro 

digestion

(INFOGEST protocol)Interlaboratory study Pig in vivo trial
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Dietary protein quality evaluation by FAO
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Determination of in vitro digestibility

Food
Proteins

Insoluble

Pellet P: 

undigested

Supernatant S: 

digested

absorbable fraction

Intestinal digestive endpointbefore digestion

bioavailability

Precipitation with MeOH 80%

Peptides > 10 aa

Peptides < 10 aaAmino acids
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Size exclusion chromatography (SEC)

→ SEC shows size distribution in samples
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Precipitation with 80 % MeOH

Pellet P: 

undigested
Supernatant S: 

digested

→ precipitation separates bioavailable from non-available 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 vitro digestibility gives a good estimate for in vivo digestibility



23Analytical methods to compare the quality of plant and animal-based protein sources | #FoodSystems, online Symposium, Helsinki, 25.03.2021

Lotti Egger, Raquel Sousa, Reto Portmann

Proteos in vitro versus in vivo digestibility all substrates

→ in vitro digestibility compared to in vivo digestibility represented with

Bland-Altman plot
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Proteos in vitro versus in vivo digestibility foods

→ in vitro/in vivo digestibility of foods: bias of 5.6 % 
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Proteos in vitro versus in vivo DIAAS
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Proteos in vitro versus in vivo DIAAS

→ in vitro DIAAS gives a good estimate for in vivo DIAAS 
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Thank you for your attention

Lotti Egger, Raquel Sousa, Reto Portmann

charlotte.egger@agroscope.admin.ch

anaraquel.marquesdesousa@agroscope.admin.ch

reto.portmann@agroscope.admin.ch
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