Impact of food composition and structure on aroma release: general trends in dairy products

• Fat acts as a reservoir for hydophobic aroma compounds :

 less fat  higher release in the gas phase (Guichard, 2002) • Fat acts as a barrier for sodium ions  slows down diffusion of ions in saliva (Phan et al., 2008) • Proteins interact with aroma compound by hydrophobic effect  more protein induces a decrease in aroma release in the gas phase (Tromelin et al., 2006) • Proteins play a role in food microstructure  denser network limits sodium ions mobility (Gobet, 2008) and salt diffusion (Guinee et al., 2004;Floury et al., 2009) • Salt contributes to food structure (Geurts et al., 1980, Guinee andFox, 1986) by interactions with other ingredients (proteins) and thus impacts aroma and taste compounds release • Salt increases aroma release in the gas phase: salting out effect (Lauverjat et al., 2009) • Effect of carbohydrates highly depends on the nature of the carbohydrate, the nature of the aroma compound and the type of food matrix (Paravisini and Guichard, 2017) Impact of food composition and structure on perception General trends: For solid and semi-hard foods, mechanical destruction is the most important mechanism (Chen, Trends in Food Sci & Technol., 2015)  mastication leads to a swallable food bolus (Woda et al., J. Oral Rehabilitation, 2006) Mastication process adjusts to different textural properties, following a sensory feedback (Plesh et al. Exp Neurol, 1986) Different chewing strategies (more or less adaptation to food product) • impact on bolus rheology (particle size, bolus spreadability):

 bolus consistency not influenced by chewing strategy (Yven et al. J. Texture Studies, 2012) : better indicator of safe swallow than particle size (Prinz and Lucas, 1997) • impact in vivo aroma and taste compounds release:  high number of cycles and high amplitude increase aroma release due to increase exchange area from sample breakdown (Hansson et al., JAFC, 2003;Tarrega et al., IDJ, 2007) Physiological parameters involved in bolus formation and sensory perception 5th International Conference on Food Oral Processing , Nottingham, July 1-4, 2018

For semi-solid foods, use of teeth not always required  tongue muscle strength and tongue pressure contribute to bolus formation (Alsanei et al., Food Res. Int., 2015, van Aken et al., 2007) For all types of foods, saliva contributes to bolus formation and flavour release (Mosca & Chen, Trends in Food Sci & Technol., 2017)  saliva is essential for lubrification of oral tissus, bolus moistening and oral clearance (Guichard et al., Trends in Food Sci & Technol., 2018)  saliva affects aroma and taste compounds release by dilution and through interactions between salivary proteins and flavour compounds (Salles et al., Crit. Rev Food Sci. Percep., 2011) Other physiological parameters impact in vivo aroma release, such as oral volume and respiratory flow 

  ↘  few fat droplets, protein network denser, W ↗ , harder model cheeses NaCl added  Large fat droplets due to more hydrated protein network , W  Greater binding of Na + ions by caseins  better hydration of proteins (Floury et al., 2009) Chewing behaviour: L/P ↘  number of cycles, chewing duration, total chewing work ↗ NaCl added  number of cycles, chewing duration, total chewing work elastic  more lipids (L28/P 20)  Fatty, smouth sticky  more salt  Hard, elastic , Fatty, smouth  In agreement with structure Taste and aroma: more protein (L20P28)  total aroma  (molecular interactions) more lipid (L28P20)  fatty, butter aroma  Dumping effect of fat on butter aroma? more salt  saltiness ,  total aroma  (salting out: higher rate of aroma release)  fatty  (increase droplet size) Inter-individual differences exist between subjects Impact of physiological parameters on food breakdown and sensory perception? 5th International Conference on Food Oral Processing , Nottingham, July 1-4, 2018

  on Food Oral Processing , Nottingham, July 1-4, 2018 High impact of chewing behaviour on both aroma release and perception Subjects with a high chewing activity  high amount of aroma release (mainly before swallowing), whatever aroma compound and cheese (increase in surface area due to sample breakdown)  high sensory perception Stimulated saliva impacts more than resting saliva Subjects with a high salivary flow  high bolus moistening then high bolus speadability  low rate of aroma release (dilution effect)  low rate of perception Combined effects of product and oral physiology on aroma release and perception For high fat cheeses and subjects with high mouth coating  high amount of aroma release after swallowing (hydrophobic compounds retained in the fat layer)  longer sensory persistence For low fat firm cheeses and subjects which produce boluses with a low spreadability  high rate of aroma release (more exchange area)  high rate of perception 5th International Conference on Food Oral Processing , Nottingham, July 1-4, 2018