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Pick your healthy dish!

mneaaw

Garden Vitality Bowl
A fresh mix of crisp greens and
colourful vegetables, packed with
vitamins and nutrients to support a
healthy lifestyle.
8EUR

Sweet Creamy Delight
A smooth and creamy bowl of ice
cream, offering a rich and sweet
dessert experience

8EUR
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Garden Vitality Bowl

Pick your healthy dish!
Sweet Creamy Delight




Outline of the presentation

* How sensory perception shapes food choices and eating behaviour
* The unique sensory properties of dairy

* Dairy’s role in supporting improved appreciation in sustainable diets



Do the sensory properties of food influence food intake?

“ Food has no nutritional value until itis chosen, accepted, and
consumed”

(Forde & Delahunty 2004)

- Increasing interaction between sensory science and nutrition

“There is no health without pleasure” (de Graaf 2023)

- Palatability (positive hedonic evaluation of food) influences appetite and
food intake in humans (Sorensen etal. 2003)




Food sensory properties

Smell Sound
Aroma and odour Intensity & Quality

Appearance Texture Taste
Color, Size & Shapes Mechanical & Tactile Sweet & Sour

properties




How do we perceive things?

SSSSSSSSSS

Stimuli Sensation Perception
Sensory properties of food Detection of sensory stimuli using Interpretation of the sensory
(e.g. colour, sound, tastants, our senses (sight, hearing, taste, signals to create meaningful
odour molecules, smell, touch) via different sensory experience
texture/form) receptors and converting them into

sensory signals
: Taste, Odour and Somatosensory

Food perception is a result of all senses



Effects of food-related odours on eating behaviour
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The impact of olfactory dysfunction on eating behaviour

Assessing the Impact of Olfactory Dysfunction on Eating Behavior: A Systematic Scoping Review and
Call for Standardized Assessments
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Olfactory dysfunction primarily affects the
pleasure of eating.

Food liking, preferences and enjoyment are

most affected
Distorted smell affects eating more than

smell loss
The impact changes with time as people

adapt
Future priorities: better assessment tools and

interventions to improve the eating
experience

Parvin et al. 2024 Clin Nutr Open Sci 9



Homeostatic and hedonic food intake regulation

Reward domain

A 4

A

Wanting

Sensory domain

v

Liking

v

Flavour preference

Hedonic response

v

Food Preference

v

Food Selection

Food intake

Energy intake

Gut hormones

Body composition

T

Gastrointestinal tract

(Guyot 2021; Drewnoski An Rev Nutr 1997; Blundell Dis. Mod. Mech. 2012, Finlayson et al. Cur. Obes. Rep 2012)
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Food perception to ingestion

Pre-meal Within meal

* A food’s odour and visual properties influence * Food texture informs bite size and eating rate (g/min)
food preferences and portion selection * Taste provides feedback on the nutrient density of

* Odours stimulate sensory specific appetites and the food being consumed
direct choice towards certain foods * Palatability can stimulate additional food intake

* Learned associations between sensory cues and * Visual cues provide feedback on amount consumed
experienced fullness inform portion selection and influence plate cleaning

-i

Meal to meal Post-meal

* Acute disparities in energy intake are partially » Satiety can be influenced by food form, energy
adjusted for at the next meal content and macronutrient composition

* Repeated consumption of the same food » Post-meal satisfaction is also associated with the
establishes important learned associations sensory experiences during the meal and the
between specific sensory cues and the memory of meal experience and amount consumed

anticipated feeling of fullness derived

Forde 2018 Food Qual Pref
11



Factors influencing energy and nutrient bioavailability

Nutrient
composition ‘v AV G5 :.QO
v NN « O
Food Form Texture Matrix Energy/Nutrient
Absorption
E Nutrient
bioavailability

Oral processing >> Digestion
7 P
‘K l) & J Portion
size/satiation

Schematic illustration of the different levels of food structure (food form, texture, and matrix) and the association with
energy and nutrient bioavailability

Forde & Bolhuis 2022 Curr Nutr Rep 12



Opportunitites for sensory science to improve
dietary behaviour

* Undernutrition: modifying food palatability.

I M palatability ~intake (patients, elderly)
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Overnutrition: manipulation of food texture to
influence satiation and satiety
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Factors influencing food preferences

Personal factors Socio-Economic factors Educational factors

Level of expectation Family income

Priority <4—» | Food costs <+
PHYSIOLOGICAL Familiarity Symbolic meanings

INFLUENCES Influence of other persons Social status
Individual personality Security I

Educational status of
individual
Family nutrition education

Appetites Society
Moods and emotions
Meanings attached to foods

I Cultural, religious and

regional factors
Cultural origins

PSYCHOLOGICAL

) —) ) )
1

. . . . Religious background
INFLUENCES Biological, physiological Beliefs and traditions
and psychological factorg Culture
Age Food preferences | Race _
Sex Geographical regions
Physiological changes ¢
Psychological influences —
ENVIRONMENTAL Bigﬂogica?aspeots Intrinsic factors
INFLUENCES Food appearance
3 Food odour
— Food temperature
Extrinsic factors Food flavour
Environment Food texture
Situational Eggg qzz:;tt‘l’t
Adevertisement and 9 Y
merchandising < > ';ﬂoc,zg %repargltlon At
Time and seasonal variations €thods and presentation

I'y S. Sijtsema 2003



https://www.semanticscholar.org/author/S.-Sijtsema/7865755
https://www.semanticscholar.org/author/S.-Sijtsema/7865755

Sustainable taste as a conceptual integration of sensory,
sociocultural, and structural dimensions

Integrating Sustainable Taste into Behavior-Change Framework:
COM-B + SER

Capability Opportunity

Sensation Relation

Sensory Skills & Knowledge  Affective & Hedonic Drivers  Social & Structural Contexts

Sensation (S) m Relation (R)

Sensory Experience Affective Dynamics Cultural & Social Factors

FIGURE 1
Integration of sustainable taste into the COM-B model using the SER (Sensation-Emotion-Relation) framework. Squarzon et al. 2026 Front in Nutr




‘Dairy matrix’ and dairy
sensory properties
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Definition of the dairy matrix

‘The food matrix is not only the Main milk 6 @ : .A. @ -

composition of nutrients, bioactive components g (€]

constituents, and other compounds Whey proteins  Casein micelles  Milk fat globules
present, but also how they are packaged -

and compartmentalised. Dairy

processing Physical, mechanical, biochemical

Weaver & Givens 2025 Cr Rev Food Sc & Nutr

Yogurt

. . - . Dairy
Dairy matrix: ‘describing the unique products
structure of a dairy food, its <
components (e.g., nutrients and non- D

_ _ ! — e \ :
nutrients), and how they interact.” Ny ™ R SO o S
~
|
Mulet-Cabero etal. 2025 Nutrients ‘ : Crystallised fat globule : Unstructured fat globule

V : Fat crystal O : Moisture droplet

Mulet-Cabero 2021, Bio Dig Lip from foods
Unger et al. 2023 Curr Dev in Nutr




Flavour compounds in dairy products
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Cadwallader, K., Singh, T. (2009) Adv Dairy Chem



Falvour compounds in dairy products
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Falvour compounds in dairy products
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Flavour Wheel and Sensory profile of dairy

Fresh Cheese Aged Cheese

il .‘-.

PN

.

Fresh Cheese &8 ged Cheese |

|

o
N A8
g §

2 - Mild, creamy, and moist texture - Firm, crumbly, and dense texture
=
g

- Delicate and milky flavor - Rich, sharp, and nutty flavor

Source: LinkedIn Prateek Mittal

Credit: Cheese Science Toolkit https://cdr.wisc.edu/sensory-resources Drake 2007 J Dairy Sci.



Consumers’ perceptions of plant-based alternatives relative to

their animal-derived foods

2023

Taste
Price| /\:
Healthfulness

Convenience

Environmental
Sustainability

2023 Food and Health Survey
International Food Information Council

Cardello et al. 2022 Food Qual & Pref

Animal-derived

Plant-based

—
Tasty™™*
Wholesome***

Healthy**
MNatural*

Protein®*

w
Familiar**
Traditional

&3
"
*
2 3
ek
Convenient™™

Cheap

Processed““l
Unhealthf*jl

-2 -1 0 1 2

Difference in purchase intention
between endorsers and non-
endorsers of each term

Healthy***
Protein***
Convenient**
Modern™***

Eco-friendly*™*

-1 0 1

Difference in purchase intention
between endorsers and non-
endorsers of each term

Penalty lift analysis: unnatural and bland were the greatest opposing

drivers of purchase intention for PBA

Kershaw et al. (2025) Food Qual & Pref



Overall liking and dynamic texture perception in plant-based yoghurt alternatives

Creamy
—— Sticky
——Thin
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Dominance rates of each 6 attribute for each product

Products Overall liking Mouthfeel liking
<g’ 5.2 +1.4 a 5.6 +1.2 :D
5.7 +1.4 a 6 +1.2

P1 2.4 +1.3 c 3 +1.6 d

P2 3.8 + 1.8 b 4.6 +1.8 c

P3 3.7 + 1.8 b 4.9 +1.7 be

P4 3.3 +1.6 b 4.3 +1.5 c

P5 3.3 + 1.7 b 4.4 +1.5 c

Greis etal. 2020 Food Qual & Pref



Dairy as the ‘Culinary
Bridge’ to Sustainable
Diets

24



Sensory functions of dairy

Creaminess and Flavor Depth

Proteins ™ Creamy mouthfeel
Fat (+ fat: melting and viscosity modulation)

/(l ™ Retronasal creaminess

HaC(HoC)g
3C(H2 perception

O-tetradecalactone

Dairy enhances creaminess, flavor

depth, and aroma release

> Smoothing fibrous plant textures ?

Schlutt etal., 2007 25



Sensory functions of dairy

Dairy Carrier for Fat-Soluble Flavors

Hydrophobic aroma Matrice — a S =
compounds (protein + fat) PUER T ‘
Texture and o Y
~ Aroma perception +— ~ 5 *?\-
Viscosity g,

Dairy fat acts as a carrier for fat-

soluble flavours, potentially improving
plant flavour perception

Lethuaut et al., 2005; Heilig et al. 2011 26




Plant-Dairy pairings in Europe

Viscosity, firmness
- Antioxidant activity

Sensory acceptability (+50%)

\> * Consumer acceptance

Traditional pairings (yogurt+fruit, cheese+vegetables, milk+cereal) reflect a
culinary logic of sensory complementarity

Ozcan et al., 2016; Garofalo et al., 2024; El-Sayed et al., 2025 27



Barrier reduction in plant-rich diets

™ Mouthfeel, silkiness,

Bland, astringent, or dry and viscosity

Dairy could reduce sensory barriers, making plant-rich diets more palatable

2> Integration of dairy + plants = enhanced sensory, nutritional, and
culinary outcomes

Ozcan et al., 2016; Garofalo et al., 2024; Song et al. 2024,

El-Saved et al., 2025



Visible cheese and consumption of encouraged food
groups in middle schoolers

Table 1. Food group servings consumed: Between group comparisons

Study 1 Study 2

VC NC VC NC
Fruits 0.14+0.39 0.20+0.54 0.42+0.58 0.14 £ 0.29*
Vegetables 0.33+0.53 0.2510.51 0.3310.57 0.23 £ 0.57
Whole grains 0.72+0.92 0.56 £ 0.95 2.84 1299 1.31 £1.95*
FGTE 1.19+£1.28 1.0£1.36 3.59 +3.28 1.68 £2.13*

Note. Values are mean + standard deviations. VC = visible cheese. NC = no cheese.

FGTE = food groups to encourage.

*Significant between group difference (p<0.05).

Donelly etal. 2010 J of Ch. Nutr Manag




Culinary complementarity

NUTRITIOUS LIFE  ourproGRAMS v  ABOUT™  ARTICLES~ RECIPES VIDEO EVENTS PODCAST REE TRAINING l Q

THE DAIRY
/ ALLIANCE

IUse Real Milk in These 7 Plant-Based Dinners







Conclusions

Sensory perception is a primary driver of eating behaviour; people choose foods for pleasure first,
nutrition second

* Plant-rich sustainable diets face real sensory barriers (dryness, astringency, muted flavour),
which limit acceptance and adherence

* Dairy’s sensory and culinary qualities and versatility can be a practical tool to help overcome
acceptance barriers in plant-forward eating

* Integrating sensory science into nutrition strategies bridges the gap between dietary
recommendations and real-world food choices

* Sustainable diets must be pleasurable; dairy can act as a culinary bridge that enhances enjoyment
while supporting healthier, more sustainable eating patterns




2|

INSTITUT RESEARCH |
e & INNOVAT
Center

ngiyabonga
Apnana “ ;?jhﬂagv;!lamlack tesekkl” edenm

e \ fesgazi ® =
Cn:;ﬁg 10”[??@“ (((((((( hlauuda[am 3" ]B misao ma! nd 5 \680 E o
= thapavel_ = = == sl marane
sz = g Obrigada == "=
e — —

ﬁum sl =Mochchakkeram =

mamnun 2

= dZIBkUJB . chnmakaluulmun ulatlasagu su\uay_J [] [3"]1 mallh a at g
Uhliﬂadﬁkﬁ%is” " Jake! 7unﬂkﬂfu zmu arigatd mdakmem i

h Ieal

~ akun dankon

najs tuke :
b bt Elenma kaSIh ranmet 3 itk dhanyavadagaly g SUkiiya £ MEPCK

(GTHT® NI T ;] /] 67) L Xd)xE =
:
w

Institut Lyfe Email: adougkas@institutlyfe.com




	Slide 1: Sensory Perception and Eating Behaviour: Why Dairy Matters  Anestis Dougkas Director in Nutrition & Eating Behaviour Institut Lyfe Research & Innovation Centre, Lyon, FR
	Slide 2: Pick your healthy dish!
	Slide 3
	Slide 4
	Slide 5: Do the sensory properties of food influence food intake?
	Slide 6: Food sensory properties
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Opportunitites for sensory science to improve dietary behaviour
	Slide 14
	Slide 15
	Slide 16: ‘Dairy matrix’ and dairy sensory properties
	Slide 17
	Slide 18: Flavour compounds in dairy products
	Slide 19: Falvour compounds in dairy products
	Slide 20: Falvour compounds in dairy products
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Dairy as the ‘Culinary Bridge’ to Sustainable Diets
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29: Visible cheese and consumption of encouraged food groups in middle schoolers
	Slide 30
	Slide 31: CONCLUSIONS
	Slide 32
	Slide 33

