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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

•Develop in vitro, in vivo and in silico models of digestion.

Validate in vitro models towards in vivo data (animal and/or human).

•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 

USA China Japan

Nagoya Univ • First question to answer: what is an « older adult »? >60? >65?

Australia

• The literature analysis showed that, ideally we would need different models for different ages (the digestive conditions of a 65 y old are different than that of a 95 y old adult) but the literature is poor for some parameters after 70 y.

• So it was decided to build one model of adults older than 65 Extrapolation from these data, pH at T 1/2 ~ 3.9
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Gastric pH What is the pH at T 1/2 ?

3.7 <gastric pH < 4.4 • Compares to the adult model, it exhibits :

• An increase in the duration of the gastric phase (from 2h to 3h)

• An increase in gastric pH (from 3.0 to 3.7)

• A decrease in pepsin activity (from 2000 UI/mL to 1200 UI/mL) • A 20% decrease in pancreatic enzymes • A 40% decrease in bile salts concentration

• The model was applied to dairy products specifically designed for elderly people and showed a good protein digestibility and amino acid bioaccessibility 
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  Titre de la présentation Date / information / nom de l'auteur Introduction -Digestive functions decline with age * Gastrointestinal motor function, food transit, chemical food digestion, and functionality of the intestinal wall have been previously shown to be affected by ageing (see Rémond et al. 2015) * In vitro digestion models must take these changes into account to remain physiologically relevant * Several in vitro digestion models of the elderly have been proposed in the literature by different groups: Levi & Lesmes, 2014; Hernandez-Olivas et al. 2020; Plante et al. 2020; Aalaei et al. 2021; Lee et al. 2022 * But all these models are different and harmonization is needed in order to allow comparison between studies * 10% of the world population is over 65, but this number reaches 16% in the US, 21% in Europe and even 30% in Japan * In 2050, this number should increase from 10% to 16% p. 8 EAT4AGE -Palatable, nutritious and digestible foods for prevention of undernutrition in active aging List of the physiological parameters to find in the literature 2 Exhaustive review of the literature to find data 3 First meeting within the EAT4AGE consortium to identify the gaps of knowledge 4 New literature search targeted on parameters 5 Second plenary meeting to discuss the missing information 6 Creation of 3 subgroups (oral, gastric, intestinal) and more literature search… 5 New subgroup and plenary meetings to discuss the model 7 All the data available put together into a presentation -Sharing with international experts 8 Workshop in Cork for reaching an international consensus 9 Publication of the model 10 Application of the consensus in vitro digestion model for elderly and comparison with the adult model for 3 categories of food studied (cereal, dairy, meat)Objective: gathering data from the literature in order to build static, semi-dynamic and dynamic in vitro digestion models simulating the gastrointestinal tract of the

▪

  Assay enzyme activity and bile salts concentration ▪ Prepare SSF, SGF and SIF, and CaCl 2 stock solution ▪ Perform pH adjustment pre-

  a decrease of 40% (average) in pepsin output 2) adult pepsin level 2000 U/ml (Brodkorb et al. 2019 ) EAT4AGE proposal: 1200 U of pepsin/ml of gastric content

  elderly in the gastric phase -Digestion of milk protein will be completed but after a longer time in leucine bioaccessibility is observed for older adults but overall the designed dairy products exhibit a high digestibility p. 19 Conclusion • A consensus static in vitro digestion model has been proposed by the INFOGEST network to simulate the gastrointestinal conditions of adults over 65

•

  It is currently being applied to the digestion of cereal-based and meat-based products within the EAT4AGE European project • Parameters obtained from the literature are currently being used for building a semi-dynamic and a dynamic in vitro digestion model
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Summary of the data for pancreatic enzyme activities

INFOGEST: decrease of all the pancreatic enzymes by 20%

p. 16

Application of the older adult model to dairy products

• Whey-based dessert (WBD)

• Ratio whey proteins/caseins = 80/20

• 10 % proteins, 2 % lipids, lactic ferments

• Heat treatment at 72°C for 2 min, acidified to pH 4.5 and stirred

VS

• Control = commercial Skyr

• Ratio whey proteins/caseins = 20/80

• 10 % proteins, 2 % lipids, lactic ferments