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In vitro amino acid digestibility and availability

Introduction
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The digestive process
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Gastric phase = a very complex but crucial step

large intestine for the kinetics of the whole digestion process



Models available to study digestion

INFOGEST J l“ In vitro static models
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In vitro dynamic models
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Animal models
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Static in vitro digestion models: pro’s & con’s

Gastrio— ﬁ
Intestinal &
Consist in a series of bioreactors where the

enzymatic and physicochemical conditions of the
different compartments of the gut will be mimicked

| B
-

It is static since the conditions are kept constant
throughout the different steps. No flow of the food
between the compartments. A step starts when the
previous one has been fully completed

Widely used by the scientific community

Main Reasons :

Ethical - Technical — Financial

Advantages:

Standardisation of the experimental conditions

Good reproducibility and repeatability
Easy sampling, possibility to follow kinetics

Disadvantages:

Impossible to mimic the complexity of the Gl
tract in a test tubel!!
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Nutriion ™ Correlation between in vitro and in vivo data on food digestion. What can we predict
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- with static in vitro digestion models?
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Interaction with PC slows B-Ig

CONTACT Dr. D. Dupont @ didier.dupont@inra.fr @ INRA UMR 1253 STLO, 65, rue de St Brieuc, 35042 Rennes Cedex, France. gastric digestion

* Static in vitro digestion models can be useful to compare series of samples or understand molecular mechanisms

* Static in vitro digestion models can be relevant to estimate end-point values such as: _BOhn et al. 2918
- Glycaemic index Crit I;i\; Ft?toc;l_SC| Nutr
- Some micronutrient bioaccessibilit citations
y Highly Cited

- Protein digestibility

* Static in vitro digestion models are too simple to study more complex phenomena like kinetics of digestion, food structure
evolution in the Gl tract...
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Semi-dynamic in vitro model Mulet-Cabero et al. 2020

Food & Function

172 citations
: : Highly Cited
Simulation of: —
v" Progressive acidification
v Gradual enzyme and fluids secretion
v Continuous emptying
Gastric emptying
"I Dynamic pH curve
Tg <
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What does it simulate?

Simulation of:

v" Progressive acidification

=

v Gradual enzyme and fluids secretion

v Continuous emptying
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v Rate of nutrient digestion
v" Structural changes in stomach

Layering

Coagulation
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Dynamic in vitro digestion models



i - Human Artificial
ynamic Gastric Colon
Gastric Model Simulator
imulato (ARCOL)
(DGM) (HGS)

Mono-compartmental models

Multi-compartmental models Dupont et al. 2018

Crit Rev Food Sci Nutr
167 citations
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For bioavailability estimation in vitro digestion models must be connected to absorption models

The most oftenly used at the international level: More promising: coupling in vitro
digestion with Ussing chambers

| | Kondrashina et al. 2023 experiments?

Crit Rev Food Sci Nutr

Caco?2 cell monolayers

Caco-2 Cell
Monolayer ~
{
S 1

Basolateral
Side -
. o=

Limit: role of the mucus in absorption? H H o \

Porcine Intestinal Mucus

>95% water
>5% mucins

+ cholesterol

+ other proteins
+ DNA

in vitro gastrointestinal Ussing chamber
- digestion ' absorption assay

Ozorio et al. 2021
Foods, 9 (10), 1415

More complex models: Caco-2 + HT-29-MTX co-cultures
tri or quadricellular absorption models (with M-cells, immune cells...)



Colon and intestinal microbiota

Hot topic!!!
Microbial Load
. . . - (per ml)
There are bacteria all over the gastrointestinal tract
Stomach 10%-10°
Most of the suent.lflc studies are focused on the | S : )
microbiota found in the colon or in the fecal material Duodenum
<10°
. . . « Lactobacilli
Does the microbiota present in the stomach and small e e i)
intestine play a role in food digestion? ) l
:(EZ::slridia AR - lleum 103-107
« Enleroccoccus v
. . . . . . « . faecalis ,, - o b= =
Beside colonic models, most of the in vitro digestion models iorintrels , '
. . . . . 1 ..
mimicking the upper part of the gastrointestinal tract lack of the sty - .
. « Pept: i \! 'y
presence of bacteria - Peplostraptococel || | Cecum AP
« Prevotellaceae v -
« Roseburia "'
« Ruminococa
« Verrucomicrobia il
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Improving health properties of food by sharing our
knowledge on the digestive process

International Research Network

Dr. Didier DUPONT, Senior Scientist, INRAE, France
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We are pleased to announce the next
8t International Conference on Food Digestion
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in Porto, Portugal, 9-11 April 2024



