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Pegase conducts research on animal biology and livestock systems with the ultimate goal
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•

  Heat treatment (pasteurization to UHT-sterilization) • Homogenization, cream separation, melting… • Membrane separation modules : ✓ Microfiltration ✓ Ultrafiltration ✓ Reverse osmosis • Two cheese production lines (soft-and hard-type cheeses) • Spray drying facilities: pilot (1-7 kg of water per hour) and semi-industrial (BIONOV) units Process in Platform (1000 m 2 ) > whole range of dairy technologies The platform uses the analytical facilities as well as the expertise of the STLO research teams p. 14 Titre de la présentation Date / information / nom de l'auteur The structure of dairy products at different length scales drives the mechanisms of digestion and the nutrient bioavailability Dr Didier DUPONT, INRAE, STLO, Rennes, France p. 15 Titre de la présentation Date / information / nom de l'auteur By increasing our knowledge on food digestion, we will increase our knowledge on the effect of food on human health Food and human health: the key role of digestion Gut = interface between food and human body Digestion releases food components that can have a beneficial or a deleterious effect on human health Diet-related diseases ↑  Prevent these pathologies rather than cure them ? … but the mechanisms of food disintegration in the gastrointestinal tract remain unclear and the digestive process has been considered as a black box so far p. 16
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  emptying of an isoproteic solution of CM and CS (exp. 1) 2 Characterize the structure of the resulting chyme and determine if CM and CS are differently metabolized (exp. 2) Gastric emptying halftime (T 1/2 ) and shape of the curve () p. 21 Titre de la présentation Date / information / nom de l'auteur .021 But a differential behaviour of CS and CM in the stomach CS CM Exemple scintigraphic images at the beginning of gastric emptying (5-10 min after ingestion) Radioactivity fully fills the stomach Radioactivity is highly concentrated in the proximal part of the stomach p. 22 Titre de la présentation Date / information / nom de l'auteur Gastric emptying p. 23 Titre de la présentation Date / information / nom de l'auteur Investigate gastric emptying of an isoproteic solution of CM and CS (exp. 1) 2 Characterize the structure of the resulting chyme and determine if CM and CS are differently metabolized (exp. 2) p. 24 Titre de la présentation Date / information / nom de l'auteur .024 Collection of the stomach contents CM forms a large coagulum in the stomach whereas CS mainly remains in the liquid form p. 25 Titre de la présentation Date / information / nom de l'auteur caseins, 10 g/L whey proteins, 95 g/L lactose and minerals + marker of the meal transit (Cr 2+ -EDTA) → Gastric emptying half-time présentation Date / information / nom de l'auteur Differential behaviour of acid/rennet gels in gastric conditions  Acid/Rennet gel: identical composition, similar rheological properties and pore size  ≠ Time of residence in the stomach (Acid 148 min /Rennet 352 min)  How can we explain this difference? Dynamic in vitro digestion of the 2 présentation Date / information / nom de l'auteur .033 Behaviour of acid and rennet gels in the stomach during in vitro dynamic digestion Formation of a strong coagulum with rennet gel → slow down the gastric emptying of caseins The structure that a food adopts in the stomach is essential to understand présentation Date / information / nom de l'auteur Soleil is a particle (electron) accelerator that produces the synchrotron radiation, an extremely powerful source of light that permits exploration of inert or living matter DISCO is a VUV to visible beamline dedicated to biochemistry, chemistry and cell biology. The spectral region is optimized between 60 and 700 nm with conservation of the natural polarization of the light  Allow the imaging of protein intrinsic fluorescence with a UV microscope p. 35 Titre de la présentation Date / information / nom de l'auteur présentation Date / information / nom de l'auteur Understanding human milk digestion to design new infant formulas that will have the same behaviour in the GI tract Deglaire A., Menard O., De Oliveira S., Bourlieu CMilk lipids ➔ maturation of the piglet's immune system more similar than with sow's milk

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

016 Human models De Oliveira et al. 2016 De Oliveira et al. 2017 Buffière et al. 2020 Boulier et al. 2023 Models available at INRAE for simulating digestion

  

	In vitro dynamic models
	(infant, adult, elderly)

Titre de la présentation Date / information / nom de l'auteur .

Peng et al. 2021 Halabi et al. 2021 Giribaldi et al. 2021 Chauvet et al. 2023 Nebbia et al. 2022, 2023 In vitro static models (infant, adult, elderly) Menard et al. 2018, 2023 Wang et al. 2022 Animal models Lemaire et al. 2021 Nau et al. 2022 Jimenez-Barrios et al. 2023 Charton et al. 2022, 2023

  

				In silico							
				models							
	12  =	12 k	whey	( V m 1 caswpd  -	1	)  + 	12 k	aggr		caswpd m	1		

Le Feunteun et al. 2014, 2020
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STOMACH NERDT™ : the NEar Real Digestive Tract
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minipigs (20 ± 1kg) 

staff members (95 from INRAE, 12 from AO) 47 scientists (CR, DR, EC & IR) 9 support engineers (IE) 51 "technicians" (AIBC) research UE3P-Experimental unit (pigs) 80 tenure staff (34 researchers and professors; 42 technicians and engineers) ~25 Docs and Post-Docs / year ~15 Students (Master) 16 members of R&D dept (private sector

.042

What happens when they become older (140 d)?

Vegetable Dairy Lipids Human milk Some differences remain in: * the microbiota composition * the metabolome of the feces with 5 discriminating metabolites (including propionate) * the immune system with a reduced susceptibility to inflammation with milk lipids (lower TNFα and IL8 with dairy lipids) 

Conclusion

The structure/composition of dairy products regulate the kinetics of protein digestion and the release of amino acids in the bloodstream Gastric emptying rate will highly depend on the structure that the product will adopt in the stomach cavity.

Being able to design food structures for controlling the kinetics of hydrolysis of macronutrients will allow to obtain food particularly adapted to specific population Understanding the mechanisms of food particle breakdown in the stomach is critical to uderstand of foods are metabolized 

Scientific objectives

•Gathering scientists from different disciplines (food science, nutrition, gastroenterology, immunology…) to share and improve our knowledge on food digestion

•Compare the existing digestion models, harmonize the methodologies and propose guidelines for performing experiments

•Validate in vitro models towards in vivo data (animal and/or human) and develop in silico approaches. Develop new models of digestion for specific populations (infant, elderly)

•Identify the beneficial/deleterious components that are released in the gut during food digestion

•Determine the effect of the matrix structure on the bioavailability of food nutrients and bioactive molecules