N

N
N

HAL

open science

Structuring food for improving amino acid bioavailability

Didier Dupont

» To cite this version:

Didier Dupont. Structuring food for improving amino acid bioavailability. 3. International Conference on

Food Structures, Digestion and Health, Oct 2015, Wellington, New Zealand. 2015. ¢hal-01209875)

HAL Id: hal-01209875
https://hal.science/hal-01209875v1

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Auto':izition
HAL Authorization


https://hal.science/hal-01209875v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Structuring food for improving amino acid bioavailability
Didier Dupont

didier.dupont@rennes.inra.fr

INRA — AgroCampus Ouest, UMR 1253 Science and Technology of Milk and Eggs, Rennes, France

The food matrix structure is one of the key drivers to control the fate of food in the digestive tract and,
consequently, the kinetics of nutrient release. Milk and egg are excellent raw material to build a wide
variety of structures and can be really seen as a “Lego boxes” from which all the constituents can be
separated (cracking) and re-assembled into different structures.

The behavior in the gastrointestinal tract of milk protein matrices of identical composition but different
micro and macrostructures was investigated in the present study. Six multi-canulated and catheterized
mini-pigs were fed 6 different dairy matrices (raw and heat-treated milks, acid and rennet gels).
Effluents from the duodenum and mid-jejunum as well as plasma from the abdominal aorta were
collected over 7h. Structure was shown to drive the time of residence of food in the stomach. The
liquid-gel transition led to a significant increase in the gastric emptying time. Liquid matrices generated
a fast and intense peak of proteins in the intestine and amino acids in the bloodstream. Peptidomic
analysis showed different patterns between intestinal samples. Finally, rennet gels had a different
behavior than the acid ones forming a compact coagulum in the stomach that slowed down the gastric
emptying and delayed the release of amino acids.

Therefore, controlling the time of residence of food in the stomach by playing on its structure should
allow to design products with a fast release of nutrients particularly adapted for elderlies, athletes
etc... whereas foods persisting in the stomach should induce satiety and be dedicated to overweight
people. Ongoing experiments using biophysical methods will help us to understand the mechanisms
of gel particle breakdown in the stomach in order to design dairy products of new generation perfectly
adapted to the nutritional needs of specific populations.



