Food structure: a key role in nutrition?

• Foods are not random mixtures of compounds but fine materials with multi-scale organisations What is innovation ?

• Lever for the competitiveness, the profitability and the sustainability of companies • Real benefits are very complex to explain to consumers (who will give relevant advices?) • Possible effects on social divide (increase of inegality) regarding access to healthy foods (price + access to information) • Take into account the legislation (ex European rules for new foods (a brake for innovation but set up to avoid drifts in labels …) • Risk evaluation: who will make it?

Innovation for the food industry

• Don't forget traditional and/or less processed foods 

•

  Food transition: more animal proteins, more fats, less crude plant products • Ageing: 22% > 65y in 2025 (F) • Environment: air, water, food polluants • Food contaminants • Sedentarity  How supply an optimal nutrition to consumers ? … A major stake for health public policies … a challenge and an opportunity for the industry  Prevalence of chronic non-contagious diseases Specific nutritionnal needs 2 2 2 C. Genot Food structure: a key role in nutrition and a driver for innovation Context : trends for Human health status in developped countries + Individual factors • Physiology • Genetics • Way of life

Bioavailability

  Oral challenge with native OVA C. Genot Food structure: a key role in nutrition and a driver for innovation Sensitization by small aggregates lead to lower allergy symptoms with native ovalbumin Small OVA aggregates exhibit lower capacity to sensitize the mice. acids, 2-monoacylglycerols, lyso-phospholipids, phospholipids, oxilipins, sterols, vitamins A, D, E, K… Amounts bioavailable for the target organ or function Lipid structures influence fatty acid bioavailability and metabolism Oxidation • Lipid molecular structures : sn-1,3 vs sn-2, fatty acid carying molecules (TAG, PL, …) • Physical state (solid vs liquid) • Dispersion state • Interface & matrix composition and structure Excretion Eating is not only nutrition • The diet is composed of different selected foods ingested in specified order at specific times (meals vs snacking) during the day• With food, we also eat Food structure: a key role in nutrition and a driver for innovationSustainabilityFood structures influence food acceptance, release of nutrients, their bioavailability and metabolism 8

  • A new offer to answer the evolution of the demand • Added value for the companies and for the consumers • A link beween future and present • … 2005 Innovation = the implementation of a new or significantly improved product (good or service), or process, a new marketing method, or a new organisational method in business practices, workplace organisation or external relations.

Opportunities•

  Demand for new products in link with new modes of consumption • Technological evolution (process) Threats /constraints• Regulatory requirements • Economic tensions Major challenges : • sustainable development • merging food and health --> functional food, new physical processes, new products with high demand C. Genot Food structure: a key role in nutrition and a driver for innovation Food structures and innovation: 3 levels • For research: new experimental facilities • For industry: new products ; new or revisited processes ; tools to predict and control • For consumers: new structure-designed foods with proven health benefitsFood structures -health and innovation Conclusive remarks • The effects on health of a food /a diet: a combination of the effects of its nutrients, as affected by the molecular and supramolecular structures, and determined by the preparation methods. • Take into account all aspects of what make/define food and food quality: Include the oral phase, sensorial perception, and consumer behavior (acceptability, choice's drivers) • Define the target(s) ; general population or specific targets ? (ill persons, elder, infants, preterms, …) • Not one consumer but different consumers depending on socioeconomical, cultural, physiological aspects (age, health state) • Based on proven facts (scientific publications) and not on opinions, self-designed experts, industry lobbies, … C. Genot Food structure: a key role in nutrition and a driver for innovation
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C. Genot Food structure: a key role in nutrition and a driver for innovation micro meso macro

Objective : model mechanical behavior and destructuration of foods during mastication, formation of the food bolus and its fate during digestion

BIA-Team MC2

Innovation for research and industry:

Food structures and the digital revolution…

Multicriteria optimisation of food structures and nutrient fate

In the future

Multiscale modeling

Innovate in molecular/supramolecular food structures by using new ressources