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GREETINGS.

Greetings.

7th Foodpolis International Conference will be held at the Korea National
Food Cluster Support Center in Iksan, North Jeolla

Province on Wednesday, November 15. The theme of the conference is
‘Advanced Technology in Fermented Food and Beverage.’

First launched in 2011, this international conference has been held to promote
the Korean food industry and to share global trends. This year, the Korea
National Food Cluster has joined hands with the Vitagora Food Cluster in
France to share information on the EU’ s specialized food technologies that
were developed based on industry-academia-research cooperation as well
as domestic and overseas commercialization-centered food technologies.

We ask all of you leaders of the food industry to take great interest and
participate in the conference, enabling the Korean food industry to take

significant steps forward through the sharing of global food science
technologies.

Korea National Food Cluster Support Center
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7™ FOODPOLIS INTERNATIONAL CONFERENCE

Conference Overview

Title 7t Foodpolis International Conference

Topic Advanced Technology in Fermented Food and Beverage
Date 15" (Wed) 10:30-18:00, November, 2017

Venue Foodpolis

Session + Keynote Lecture : True Taste, Satiety and Metabolic Syndrome
Naim KHAN / Professor & Team Leader, Team - Nutritional Physiology & Toxicology of Université de Bourgogne

+ Session Moderator
Sang-Do Ha / Professor, Chung-Ang University

+ Session 1: Tasty, Healthy and Sustainable Food: The Keys to Consumer Wellness
Christophe BREUILLET / Managing Director

+ Session 2: Product Innoyation and Quality Management Based on Sensory and
Consumer Science
Hye-Seong Lee / Food Science & Engineering, ELTEC College, Engineering, Ewha Womans University

« Session 3 : Innovation in Food Ingredients: Unlocking the Power of Digestive Health and
Intestinal Microbiota
Pascal RONFARD / President, Group SOLACTIS SAS

- Session 4 : Logistics Packaging versus Packaging Logistics
Jongkyoung (JK) Kim / Team leader, Global Business (Korea Conformity Lab)

+ Session 5: Personal Lifestyle Assistant for Better Health through Nutrition:
The COOK2HEALTH Project

Mariette SICARD / Team Manager, Group SEB

Hosted by Q@) ismeir: o Jeonbuk e sanciry
Organizedby  «Q\lfp FOODPOLIS

A ZYAE KM
Cooperation @ VITAGORA'
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Christophe BREUILLET / Managing Director, VITAGORA
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13:10-13:50 J|edd 2 ==
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e el 12233 Pascal RONFARD / President, Group SOLACTIS SAS
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Mariette SICARD / Team Manager - Food Science, Group SEB
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PROGRAM

Program

09:30-10:30 Registration

10:30-10:45 Opening Ceremony

True Taste, Satiety and Metabolic Syndrome
Naim KHAN / Professor & Team Leader, Team - Nutritional Physiology & Toxicology of Université de Bourgogne

10:45-11:25 Keynote Lecture

Session Moderator: Sang-Do Ha / Professor, Chung-Ang University

Tasty, Healthy and Sustainable Food: The Keys to Consumer Wellness

ULzt bt e Christophe BREUILLET / Managing Director, VITAGORA
12:05-13:10 Luncheon
. Product Innovation and Quality Management Based on Sensory and Consumer Science
13:10-13:50 Session 2 . i ensory oot
Hye-Seong Lee / Food Science & Engineering, ELTEC College of Engineering, Ewha Womans University
. . . Innovation in Food Ingredients: Unlocking the Power of Digestive Health and Intestinal Microbiota
ey S Pascal RONFARD / President, Group SOLACTIS SAS
14:30-14:40 Coffee break
. Logistics Packaging versus Packaging Logistics
14:40-15:20 Session 4 9 ang 9ing £og _
Jongkyoung (JK) Kim / Team leader, Global Business (Korea Conformity Lab)
X . ; Personal Lifestyle Assistant for Better Health through Nutrition: The COOK2HEALTH Project
Lz ey Sl Mariette SICARD / Team Manager. Group SEB
16:00- Business Matching

*Program is subject to change.
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7|1=2Z4AH | Keynote Lecture

True Taste, Satiety and Metabolic Syndrome
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Naim KHAN / Professor & Team Leader,

Team - Nutritional Physiology & Toxicology of Université de Bourgogne
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Keynote Lecture 7""FOODPOLIS INTERNATIONAL CONFERENCE

Keynote Lecture

True Taste, Satiety and Metabolic Syndrome

Naim KHAN

Team - Nutritional physiology & Toxicology
INSERM U 1231, Université de Bourgogne/AgroSupDijon

Professor & Team Leader

- Educational Background

1995 - Université de Limoges Food, Nutritional and Dietary Habits(Habilitation)
1990 - Université de Rennes Nutritional Immunology (D. Sc.)
1985 - Garhwal University Neuro-Immuno-physiology (Ph. D.)

- Work Experience

1997 - Present  Université de Bourgogne Professor / Team Leader
1991 - 1997 Université de Limoges Associate Professor
1988 - 1991 Université de Rennes Lecturer

1987 - 1988 Institut Neurology, Mexico Research Associate
1986 - 1987 AlIMS, New Delhi Research Officer

+ A Brief Introduction

It has been well propounded that there exists five basic taste modalities, e.g., sweet, sour, bitter, salty and umami.
Our studies have not only supported the existence of the 6th taste modality, destined for the perception of fat,
but also explored the intracellular signaling mechanisms, involved in this phenomenon. The lipid-mediated
regulation of feeding behavior which is very critical in the development of several diseases like obesity and
other metabolic disorders. Our studies show that fat taste signaling is altered in obese subjects and there is a
polymorphism of CD36 in obese subjects.

We have set - up a technological transfer-unit where we offer our services to Food-Tech Industry that are eagerly
looking for testing the artificial/natural “taste modifiers”. In fact, the taste physiology is at the heart for the
search of new class of molecules that will bring no calories but will trigger a “true taste” and trigger satiation,
and might contribute to weight loss in obese subjects. The industries are looking for the validation / assessment
of the newly discovered tastants, and we are one of the rare laboratories in the world that are equipped with the
skills and technologies to assess the sensory and hedonic properties of these agents before their large-scale
commercialization.

We are also synthesizing new class of tastants and we can offer the co-development projects in a bilateral
collaboration.
[Distinctions]

- In 2012, awarded the “Robert Naquet Prize” by the French Society of Physiology for excellence in the field of
Nutritional Physiology.

- Associate Editor : “Frontiers in Physiology” (impact factor 4.5)
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Keynote Lecture 7""FOODPOLIS INTERNATIONAL CONFERENCE

Abstract

True Taste, Satiety and Metabolic Syndrome

Eating behaviour largely depends on hedonic properties of food. Oro-sensory detection of food also plays a key role in its in-
creased intake. During the recent past, several studies and WHO have clearly proposed that high intake of calorie - rich food,
containing fat and sugar, greatly contributes to obesity and its associated diseases, called plethora disease. Many industrial
strategies have been proposed to combat obesity to modulate eating behaviour by using low calorie sweeteners or other in-
gredients. Nonetheless, we are very far from the attainable objective as the incidence of obesity is increasing arithmetically.

The services of the technological platform will be presented, addressing:

- Food-Tech Industry players who are eagerly looking for testing the artificial/natural “taste modifiers”. In fact, the taste
physiology is at the heart for the search of new class of molecules that will bring no calories but will trigger a “true taste”
and trigger satiation, and might contribute to weight loss in obese subjects.

- The industries are looking for the validation / assessment of the newly discovered tastants. As one of the rare laborato-
ries in the world that are equipped with the skills and technologies to assess the sensory and hedonic properties of these
agents before their large-scale commercialization

- Co-development projects in a bilateral collaboration for synthesizing new class of tastants.
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Vitagora French Delegation

'?"huﬂmmdfwd’dh Conference — Nmmbel15”‘ 2017

gies in food and b

well-being .

Applied
Research

R&D Fundamental
Research =

Taste Modulators

ORO-INTESTINAL LIPID SENSING:
IMPACT oh OBESITY RISK and HEALTH

Clinical
Research

SNP & Obesity

Technical platforms "Taste-Effi"
“Derttech” & Spin-off "EktaH"

Qi rooprous

Vitagera French Delegation

7" hwmmd FoodPalis Conference — Nmmbe_! 150 2017 .

logies in food and b ge for co

well-being
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7""FOODPOLIS INTERNATIONAL CONFERENCE

Circumvallate

QW rooprouis

Gustatory papillae

Chondreshekar, J. et al. (2006) Noture 444:288-294

Vitagora French Delegation
7 International FoodPalis Conference — Nevember 15 2017

Advanced technologies in food and beverage for consumers well-being

QW rooprouis

N\

Is there a fat taste ?

Vitagera French Delegation
7™ International FoodPalis Conference — November 154 2017

Advanced technologies in feod and beverage for consumers well-being

015



H7% SMSSUHAH SHAHBA

QW rooprouis

Obesity & fat preference

Obese patients exhibit a higher preference for fat
than lean subjects.

Drewnowski et al_, Physiol Behav. 1988, 35: B17-622
Mela 8 sacchedti, Am. L Glin. Mutr. 1991, 53; 308-915

Sensory and hedonic properties of sweet and fat
vary with body mass index.

Barthoshuk et al. Phifo Trans R SocLond 2006, 361: 113748

Vitagora French Delegation
7 International FoodPalis Conference — Nevember 15 2017

Advanced technologies in food and beverage for consumers well-being

QW rooprouss

N\

An innate preference for fatty foods

Rats and mice spontanously prefer high fat diets
Hamilton, J. comp Physisl Piychel 1984, §8: 45980 Tmuruts et al, Physisl Behav. 1998 88: 285-88

Neonates feed more actively on high fat milk
Nyzenboum & Smert Farly Mem. Dev., (P80, #; FOF-13

Vitagera French Delegation
7™ International FoodPalis Conference — November 154 2017

Advanced technologies in feod and beverage for consumers well-being
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6'" taste modality ?

4 criteria:

-Identification of a taste receptor

-Calcium signaling

-Transfer of taste message from tongue to brain
-Anticipatory physiological mechanisms

" Vitagora French Delegation
QW roobrouis 7% International FoadPolls Conference - Novembes 15 2017

Advanced technologies in food and beverage for consumers well-being

CD36 : a lipid receptor

- Multifunctional protein which belongs to the scavenger receptor
family as SR-B1
- Receptor-like structure
LCFA
OX-LDL
Plasmodium falrinarnm

LCFA ke

Sec-FTK interaction

2 Vitagora French Delegation
¥ rooorous 7% International FoodPolis Conference — November 15% 2017

Advanced technologies in feod and beverage for consumers well-being

N
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Expression of CD36 & a-gustducin
mice C5TBL/6J Laugeverte F. ot al, (2005) 1. Clin, Trrvesr. 115: 31773184

CD36

por rapport sus kongiformes)
S

CD36 ARNm/ 185 ARNr
(4mpraaicn raltoe

g

l CD36 = lipido-recepteur I

Vitagora French Delegation
ﬁ‘i',’ FOODPOLIS 7% International FoodPolis Conference — November 154 2017

Advanced technologies in food and beverage for consumers well-being

Mechanisms of taste perception_____

o,

=
Q@ x

Digestives secretions
NST = Nucleus of the Salitary Tract

5 ANTICIPATORY
VII = corda tympani MECHAMISMS

IX = glossopharyngeal nerve
X = vagus nerve

Vitagera French Delegation

ﬁ‘q",” FOODFPL]‘:} 7™ International FoodPolis Conference — November 15" 2017 @

Advanced technologies in feod and beverage for consumers well-being
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7""FOODPOLIS INTERNATIONAL CONFERENCE

\‘l"’ F:popl?pl,'lé 7™ International FoodPalis Conference — November 154 2017 @

Taste for fat.. PHYSIOLOGICAL

coas .",\{-V

Gilbertson TA, Khan MNA, (2014). Prog Lipid Res, 53:82.02
Besnard P, Pacilly-Degrace P, Khan NA (2018). Physiel Rev. 06:151-176.

Gustatory cramal
nerves

Vitagora French Delegation

Advanced technologies in food and beverage for consumers well-being

N\

" Vitagera French Delegation
\d"’ FOODPOLIS 7 International FoodPalis Conference — November 150 2017

Gastroenterolo

CD36 & GPR120 expression in human
taste bud cells

Fhese contrast CO3E FLG-f2 Mege (CO36 5 FLEAZ)

Priaee contraat CDag Gusiduen Wherge (CO36 & Guetducing

Mege (CO36 & GPR120}

Ozdener HK et &, (2014 ) Gastroenterology 146:993-1005.

Advanced technologies in feod and beverage for consumers well-being
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EXT
Early phase Late phase
(chewing/ masticatian) {post-oral regulation)
oo 090
Og © o]
o o @0
cros .:E? PR120
] ’ Lipid rah i Lipi rat
Oee s&:mﬁ\ Cat* signaing (=)
Downregulation
{oegracation 7|
Signiing vis CD38 Signling via GPRIZ0
A 4 W
- Oral fat Getecton - Rewanding
OF: — WO
Vitagora French Delegation
{“rb FOODPOLIS 7™ International Foongolls Conferenoeg—‘;\lmmher 45t 2017 o
TR O Advanced technologies in food and beverage for consumers well-being
b . )
Obesity |
Obesity kills 3 times more than famine in the world !
Factors :
* Food abundance Genetic, epigenetic,
..... Nutritional imbalance (+40% of lipids) cultural, textural perception
..... 600 million of people are clinically obese (OMS, 2016) & olfactive properties...
(15-30% population of industrialized countries) Plethora of diseases
« Junkfood » ...
b Cance
s —&»
- _— X
sy 0 - 20 % of cbese till 2025
o Vitagora French Delegation
¥ rooorous 74 International FoodPolis Conference - Nevember 154 2017 o
s Advanced technalogies in food and beverage for consumars well-being
020
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-

Decrease in dietray lipid intake:
a challenge for our society

A AN

Obese Tunisian women W w

n=203 Test 3-AFC

(aitemative forced choice)

AJA genotype (re1761667) in the CD36 © reduction of CD36 protein expression ‘ =,

FA Fat
Sensitivity | _ Intake = BMI
Mrizak | ef al {2018) Br J Nuir. 113:1330-1337.
Vitagora French Delegation
{\‘rb FOODPOLIS 7™ International FoodPolis Conference — November 153 2017 o
TR O Advanced technologies in food and beverage for consumers well-being

Strategies to decrease lipids in food

= 'Fat substitutes”
¥ Synthetic products or lipid-derived agents
v Olestra (carbohydrate ester with avec 6-8 fatty acid): Caprenin,

Salatrim, efc.. (saturated fatty acids, C8-CI0)
= Gastrointestinal side effects (abdominal pain), decreased absorption of vitamins and

mutrients, etc.
v 0-6 keal/y
v Saturated fatty acids (obesogenic

=> “Lipid mimetics”
v 0-4 keal/g
v Saturated fatty acids (obesogenic)

« Low calories = Low taste »
« Low calories = High taste »
Vitagora French Delegation
\ﬁ:‘" FOODPOLIS 7% International F:odsl’olu Conferenoeg—thllmmber 154 2017 o
IR U Advanced technologies in feed and beverage for consumaerns well-being

N\
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Innovator concept : T T T

Our approach is different :

v'T T T=Targeting Tongue Taste receptors

FAT-Taste Analogues

Uingual tsote receptors
(€036 & 6PR120)

False lipids

« No calories »
« More tasty »

« Trigger fast satiation » "

Vitagora French Delegation
7 International FoodPalis Conference — November 15 2017
Advanced technologies in food and beverage for consumers well-being

QW rooprouis

Digestive
Secretion

~

SPIN-OFF PROJECT

EKTAH

Mutritherapy is possible!

* Physiclogists - Advisor (academic): Naim KHAN, Aziz HICHAMI

* Chemists - Advisor (academic): Sylvain JUGE, Jér6me BAYARDON
* Chemist: Florian MANGIN

* Biologist : Amira SAYED-KHAN

Vitagera French Delegation
7™ International FoodPalis Conference — November 154 2017
Advanced technologies in feod and beverage for consumers well-being

QW rooprouis

N

022



Keynote Lecture 7""FOODPOLIS INTERNATIONAL CONFERENCE

Our model of development

EktaH

Mutiitheragy b possibiel

® Human nutrition

- Dietary supplements - satiation effect
Bring fat-like taste (dieting formulations, low-calorie snacks, etc.)

- Food ingredients / functional food

¥ Pet-Food: snacking (light)
Improve the palatability / hedonic value (kibble)

‘/Ver\_.r important market (... millions, billions)
Increasing fast (+ 6%)

Vitagora French Delegation

QW rooprouis 7% lnternationsl FoodPoll Conference - Novembesr 15% 2017

Advanced technologies in food and beverage for consumers well-being

v'No mouse and human taste bud cell lines
» "Taste mimetics”or "Taste substitutes”

« Taste enhancers / & m
bd taste modifiers » s gl
- -Mouse fungiform cells

Tiwe sae O 0

Taste cell line of Dog.. : pellet food... project ‘

Vitagera French Delegation

W rooprouis 7 Internationl FoodPolis Conference ~ Novembes 15% 2017

Advanced technologies in feod and beverage for consumers well-being

N\

Taste-Fffi q

. p
Bitter beer, Schweppes : Bitter taste enhancer o

50 0 150 260




71z 78 SIAESUAH SNAMBL
TASTE-EFFI 1 Transfer Unit
On-demand
SWEETNERS
Substances giving an intense sweet taste
First taste modulator screening
on immortalized mouse fungiform
taste bud cells.
ENHANCERS o doms e work 1
Catalysts enhancing gustatory perception = * m i
b b 9y
Get your taste ; . — =
modulators screened 3F e, s
in vitro and their POTENTIATORS == L E___—
efficiency confirmed ! Substances intensifying the sweet and = e E— ’
“':"—-';;‘_"_':-_:j: s long lasting taste
' —— _ or): Kd, Bmax Kiete..
o~ Vitagora French Delegation
Q"& FOODPOLIS 7% International Foodpalis Conference. November 15 2017 .
AR RN DRl Advanced technologies in food and b ge for m well-being
- J
h‘/ in vivo ormulation
1 S i 1
Taste-Effi (we are here...)
We accompany you......
from in vitro to in vivo
You synthesize.. We analyse....
Vitagora French Delegation
Q"& FOODPOLIS 7% nternationalFoodpels Confarence - Nevember 159 2017 .
NS Advanced technologios in food and b ge for mers wall-being
- J
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= ' Body composition:
Ech |
Metabolic R
- Without anesthesia, we can determine

phenotyping

* Lean mass

* Water body contents
i e
calorimeter cLAMS

Respiratory exchange ratio,
activity, food and water
intake

Calorific value of
Various samples

£ Vitagora French Delegation
QW roobrouis 7% International FoadPolls Conference - Novembes 15 2017

Advanced technologies in food and beverage for consumers well-being

Conditioned place |
preference cages

Behavioral
phenotyping

Evaluation of putative
addictive behavior

P FoodRewardvieter Open field
Analysis of reward modalities: ‘ ']
Liking |Gustometer) .
{l Wanting (Incentive rumway] o A Explaration of the adaptation
[—. Learning radial maze} 'fi';__:_t;’] capacity to a new environment
H_.\@ &
e e
I Vitagera French Delegation
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Toxicological assessment

Partners / funding ! Danone, Pierre Fabre, ADEME, Limagrain, etc.,
v Specialized in hazard assessment of food contact materials

Low dase, mixture chronic

_ e i sipusire -Endocrine disruption (e.g., obesity)

5 5 -Cyto/genotoxicity
t ish,
‘uq:ﬁ:rsi‘z: -Cell proliferation, apoptosis
v Expertise on global foxicological risk assessment
In vitre b ys for ity, g ity, (Ames test, micronucleus. ), endecrine disruption (gene reporter
assays) according GECD guidelines, :

¥ Development of new biomarkers
Zebra fish embryo test (in vive model of toxicological studies)

¥ This medel Fulfils "OECD Level 4” recommendations for ED

¥ Model for detection of obesogenic preperties

Zebra fish mode/ is a part of core facility at INSERM L1231 LNE
‘Listed as Competent Organism of EFSA”

Vitagora French Delegation
7 International FoodPalis Conference — Nevember 15 2017

Advanced technologies in food and beverage for consumers well-being
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Session Moderator

Sang-Do Ha

Chung-Ang University
Professor

- Educational Background

1991 - 1994
1989 - 1991
1985 - 1989

Texas A&M Univ.
Chung-Ang Univ.
Chung-Ang Univ.

B.A. degree in Dept. Food Sci. & Technol.
M.A. degree in Dept. Food Sci. & Technol.
Ph.D. degree in Food Science & Technology Program

- Work Experience

2016 - Present
2013 - Present

2013 - Present
2013 - Present

2006 - Present

2003 - Present
1999 - 2003

Korean Institute of Food Safety

Committee of Food safety Policy,
Office of the Prime Minister, Korea

Consumers Korea

Korean Society for Food Hygiene
and Safety

Food Safety Consulting Committee,
Ministry of Food and Drug Safety, Korea

Chung-Ang University

Korea Health Industry Development
Institute(KHIDI)

Vice President
Expert Member

Member of Board of Directors
Vice President

Consultant member

Professor
Head researcher
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Session 1

Tasty, Healthy and Sustainable Food: The Keys to Consumer Wellness

Christophe BREUILLET

Vitagora
Managing Director

- Educational Background

1999 - 2001 AgroSup Dijon Food engineering
1997 - 1998 Université de Toulouse Il Life sciences

- Work Experience

2006 - present Vitagora Managing director
2004 - 2006 Normandie Plats Cuisinés Industrial directo
2001 - 2004 Centrale Alimentaire Carrefour France Quality assurance manager

« A Brief Introduction

Christophe BREUILLET is the managing director of the Vitagora food industry cluster. He joined Vitagora in 2006
as project manager, and has assumed the role of managing director from 2007 onwards.

A food technology engineer, Christophe BREUILLET began his career within the Food Division France of the

Carrefour group. He subsequently joined the company Normandie Plats Cuisiné (120 employees, specialised in
ready-to-eat meals) in the role of industrial director, where he was most notably in charge of the construction
of a new manufacturing unit for the company.

Since he took the reins of Vitagora, the cluster has reached a milestone of more than 170 accredited innovation
projects, as well as building a dynamic international network of over 370 members, and was awarded the Gold
Label in cluster management excellence in 2015.
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Abstract

Tasty, Healthy and Sustainable Food: The Keys to Consumer Wellness

Vitagora is a leading food innovation cluster based in the French regions of Burgundy-Franche-Comté and the Paris region. Its
unique strategy focuses on creating a food offer that responds to growing consumer demands for wellbeing, by focusing on the
“consumer promises of food that is healthy, tasty and sustainable.

In 10 years, Vitagora has built a dynamic food innovation ecosystem bringing together businesses and agriculturalists into
contact with a diverse network of scientific and technology experts to support the emergence of joint innovation projects. One
of these projects has addressed a central problem: how to measure the influence of food and diet on wellbeing? This project,
involving a number of multinational food businesses, has developed an innovative questionnaire combining physiological and
psychosocial markers for measuring wellbeing, even in healthy populations.
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Tasty, healthy and sustainable food for consumer wellbeing

Vitagora French Delegation
7™ International FoedPalis Conference — November 15 2017

Advanced technologies in food and beverage for consumers wall-being

4 )
Wellbeing through food — an original strategy
Food as a source of
Wellbeing
The alliance of 3 consumer promises:
taste, health, sustainability
of consumers
A segmentation approach
requiring expertise in consumer sciences
at the service of
consumer wellbeing
é‘"b FOODPOLIS 7™ International F’i‘ﬁ:ﬁéﬁl‘éiﬁ:"‘fﬁﬂ‘&m 15t 2017 o
s Advanced technulogies in food and beverage far consumars wall-being
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Food for Wellbeing - Experts and actions

Pr NAIM KHAN
Professor of nutrition physiology
University of Burgundy
“Taste, satiety and
metabolic syndrome”
QW rooprouss el FoudbasCoference- Hovmber 592017 o
N J
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Food for Wellbeing - Experts and actions
Mr PASCAL RONFARD
President
Solactis Group
“Unlocking the power
of digestive health and intestinal microbiota”
Vitagera French Delegation
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Food for Wellbeing - Experts and actions

Dr MARIETTE SICARD

Mr NICOLAS VALANCE
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“A personal lifestyle assistant for
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4 )
Wellbeing — a measurable concept?
‘ , -
3 year R&D project
How does B kT
Food
W "b . 2 To develop an objective methodology
£ €ing: for evaluating wellbeing through food.
Innovation:
Combine psychological and
physiological approaches
= I
.
4 )
Wellbeing — a measurable concept?
B P e oy iy |
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Wellbeing — a measurable concept?

Results:
pr WELL-BFQ questionnaire
oo
i How dOES 178 item, modular guestionnaire
Food
influence G

a
<&

Wellbeing?

Can measure effet of
one food item or overall diet

Scientifically validated using
wellbeing biomarkers

Vitagora — food innovation for consumer wellbeing

A leading food innovation cluster
Created in 2005 fram scratch. In 2017, a dynamic ecosystem of members and support
organisations,

A focus on consumer wellbeing — a winning strategy

The development of a toolbox and innovation methodology applied to
detecting and develeping emerging markats for high value foods

A regional base, an International outlook
International operations perfectly integrated into cluster strategy in phase with
needs of international markets

QWWpp rooprouis

Vitagera French Delegation
7™ International FoodPalis Conference — November 151 2017

Advanced technalogies in feed and beverage for consumers wall-being
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Session 2

Product Innovation and Quality Management Based on Sensory and Consumer Science

Hye-Seong Lee

- Educational Background

2017 -
2003 -

1998 -

Yonsei Graduate School of Business
University of California, Davis

Ewha Womans University

Ewha Womans University

Food Science & Engineering, ELTEC College of Engineering,
Ewha Womans University

Associate Professor and Director of the Center for
Convergence Research of Advanced Technologies

Corporate MBA

Ph. D, Food Science
(with emphasis on sensory science)

MS, Foods & Nutritional Science
(with emphasis on food science)

BS, Foods & Nutritional Science

- Work Experience

2014 - Present

2008 - 2014
2006 - 2008
2005 - 2006

Ewha Womans University
Ewha Womans University
Ewha Womans University

Unilever R&D Vlaardingen

Associate Professor,
dept. of Food Science & Engineering

Assistant Professor,
dept. of Food Science & Engineering

Research Professor,
dept. of Food Science & Engineering

Consumer Scientist, )
Consumer Perception and Behavior

+ A Brief Introduction

Hye-Seong Lee is Associate Professor in the Department of Food Science and Technology at Ewha Womans
University. She has extensive experience in teaching and research in sensory and consumer science.

Her research areas are sensory science and consumer behavior, with a main focus on the exploration of new
methodologies to further understanding consumer perception.
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Abstract

Product Innovation and Quality Management Based on Sensory and Consumer Science

Sensory and consumer science is one of the four core sciences in food science, and the most rapidly growing new science-technology
in recent days. Initially sensory and consumer science was developed by analyzing sensory properties leveraging the food
technologists, and it was based on lab research providing food technologists information on food properties for quality
control and product optimization. In this process, sensory methods such as analytical sensory difference tests, laboratory
descriptive sensory analysis and consumer acceptance tests were mostly employed. Yet, during the last decades the scope
of sensory science has been rapidly broadened and expanded to sensory and consumer science, as understanding on consumer’ s
sensation, awareness, perception and behavior emerge as key issue of business. In particular, understanding on product
experience sensed/perceived by consumer decides the framework of the food innovation and of the operation of strategic
quality management program. Accordingly new and improved sensory measurement methods are being actively studied in
order to improve satisfaction of consumers’ sensory experience and to promote healthy eating.

Focusing on these recent trends, in this talk, two-staged information processing process related to consumer’ s sensory assessment
- consumer sensory/perception process and information based decisional process - is reviewed, which is followed by discussion on
methodological issues of studying sensory measurement in more valid and reliable way. Afterwards, various business objectives are
grouped in two parts, and with focus on research of the Lab, recent developments in sensory and consumer science each parts are
introduced, regarding how issues in proposed measurement methodologies are being resolved:

1) Part I: Strategic Corporate Sensory Quality Management - application of sensory difference/preference measurement method
and sensory acceptance/concept satisfaction test methods. In this part, it will be discussed how the product discrimination and
acceptance analysis methods become more discriminating.

2) Part 1l: Consumer-driven Product/Package Design and Sensory Marketing - applications of consumer perceptual experience
measurement, consumer behavior measurement and developing communication strategy. In this part, a newly developed research
method called ‘Double-faced applicability’ test method, which achieved the quantification of consumer perception by integrating
qualitative consumer research and quantitative signal detection modeling approach is introduced. Eye-tracking technique applied
together with the discrete choice experiment is also discussed.
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Sensory and Consumer Science: One of Four
Core Sciences in Food Science Training
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The 3™ Asian Sensory and Consumer Research Symposium
13-15 May 2018 = Kuala Lumpur, Malaysia 8

eception!Sensation

Conference topics:

» Basic processes: psychophysics and physiology M How the sensory system works

To analyze and interpret
reactions to the
characteristics of food and

» Developments in sensory measures
» Applications of sensory methods

* Sensometrics materials as they are
» Developments in measures of food choice/preferenc perceived by the senses of
sight, smell, taste, touch,

and hearing.

v" Conventionally results of
laboratory sensory
analysis and consumer

* Sensory and consumer research into non-food products  acceptance tests were

applied for guality control

and product optimization.

* Food choice and consumer behavior
» Sensory science and health
¢ Cross-cultural influences on food choice

» Sensory and culinary
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SenseAsia 2018 e

The 3™ Asian Sensory and Consumer Research Symposium
13-15 May 2018 « Kuala Lumpur, Malaysia

Conference topics: -@-hf‘
Reception/Sensation

» Basic processes: psychophysics and physiology B How the sensory system works

ﬁ Developments in sensory measur
» Applications of sensory methods
» Sensometrics

To improve satisfaction

of consumers’ sensory

experience and promote
healthy eating.

» Developments in measures of food choice/preference

* Food choice and consumer behavior

Recently focused:
» Sensory science and health

v' Strateqic quality
kCross-cu ltural influences on food choice / management
: v Consumer-driven
» Sensory and consumer research into non-food products =——— ————— .
product/package design
* Sensory and culinary v Sensory marketing
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* g-point scalin

Ocrat:on__/
Vision Audition Olfaction Gust-ation -;E:;isf

ensorly Inpu .

Object (a product)

ezl

“Response”

E‘"—'ﬂ <

Analytic (selective)
paying selective attention to
specified attribute

Vs
Two ) o
distinctive | Synthetic (hofistic)

' paying unitary, global attention to
Pel'cepianl the overall food flavor
strategies
E;(:jlved "1 Analytic (not subjective)

érée tioh tests that do not consider the
b St affective/hedonic states of the

subjects
Vs

Affective (unitary, holistic)
Tests influenced by the mind set
and subjective feelings of the
individual

N — )

" Attention and Perception Process

TN 2\

Test Influences

* Previous training * Prescott,
Johnstone &
Francis, 2004

* Nature of the

instruction
« Natureand degree ° LeBerre, etal,
of familiarization 2008
procedure * Prescott & Murphy,
2009
* Test design s Chae, Lee & Lee,
» Nature of the 2010
instruction * Mojet & Kdster,
= Nature and degree 1986
of familiarization * Frandsen et al.
procedure 2003, 2007
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= - — Making the judgmment
vision || gfition || Offaction || Gustation j';n'r; » using the obtained information
- P P = E e
o A m 9
oy “Res po nse” OGSO

Jepuziiar Object (a product)

Evoking Natural Consumer Percéption Process?

Appropriate Cognitive Warm-Up for
Research into Consumer Perception??
VR, Simulation of context/situations

- i Ex-p'ostm,’mnnfen/lnterpretatfon

Context/Situational Effects

Multi-sensory Consumer %% Question context
' 4 Interaction Experience % e.g. test methods)
P (=4
/ @ * Expectation * Paired-comparison
f | 8 * Learning * ANotA
; * Memory etc. Buo-trio WM }
| © | N
F
Assoclation
‘ oL alting the judgment

Tactile

4, Vision Audition | Olfaction || Gustation cense using the obtained information

N\ ensorly Inpu : V. '
“ N = & “Response” WECISION

Sopsat f:‘, n~, OL:iect (a product) o

i
h————'

SESSION 2 7'"FOODPOLIS INTERNATIONAL CONFERENCE
Perception Process.. (cont’d)
o _-— . gy, S
-
- . .
» Context/Situational Effects y, THE Hifid
2 Internal Evaluation ‘ process that
* Exposure/Attention/lnterpretath‘t We can Only
/7 infer
I !
Multi-sensory Consumer \ Question context
' Interaction Experience {e.g. test methods)
\ * Expectation = Paired-comparison
\ * Learning I' ANot A .
; * Memory etc. V4 = Duo-trio e
N <
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e Making Inference about Perception and
- qus_l_o_g Process
- #* “Context/Situational Effect® ny,
o Internal Evaluation
S | rEresnia
/ * Exposure/Attention/lnterpretath‘t F .
! Bottorm-up Top-down N\ Sensory Methods:
Multi-sensory Consumer \ Question context
' Interaction Experience {e.g. test methods)
7 * Expectation * Paired-comparison
‘ @ * Learning * ANotA
\ 5 - = Memory etc. s Duo-trio
. ©
; — ; Tactile
Visian Olfaction || Gustation e
Sapmuifor Object (a product)
iy Making Inference about Perception and
Decision Process
Effects of Test Methods y
{Response Format) : @5
i . Internal Evaluation &=
FETC G,
* Exposure/Attention/Interpretation & o
Bottom-up Top-down Sensory Methods:
Multi-sensory Consumer Question context
Interaction Experience {e.g. test methods)
@ * Expectation * Paired-comparison
* Learning * ANot A
; ; = Memory etc. * Duo-trio
_ §| * g-point scalin
|.I
i i — ) Tactile
Visian Audition || Offaction || Gustation e
ensorly Input-
“Response”
Sopgaijos Object (aproduct)
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)

Making Inference about Perc:_eptic;n and

Decision Process
Effects of Test Methods .

& o
~ (Response Format) S
S Internal Evaluaticn S
A
i I& * Exposure/Attention/Interpretation b 5
Sensory Methods:
¥ How the brain processes Question context

2l v How the human gives output

information

{e.g. test methods)

* Paired-comparison .
« ANOtA _ewlinb

.. sl I
Duo-trio “\w/
g-point scaling

Vision

Audition

QOlfaction

Tactile

Sustati
Gustation i

énscirly Inpuf
|

S

Object (a product)

ldallog the udgmen

¥

“Response”

P

5 2
Assumptions for Trained Panels vs. Naive Consumers
Cognitive Sensitivity Perception Commu
Process hication
Trained - Analytic - More sensitive | . Integration expectedto |- Tend to
panels cognitive to each attributes | be limited (representing | be more
- | strategy: pay | (each taste NOT natual consumer specific
selective modlaities) perception, BUT product | and
_ attention_ to  |. Discriminate information for us to technical
eachtrained | products more | understand the product)
e attributes based on better
trained attributes
Naive - Synthefic |- Less sensitive - Much more dumping - Abstract
consumers | strategy: pay | to each attributes | and integration/ consumer
unitary, - Discriminate multimodal interaction language
global products more | expected - Non-
attention to based on overall | . could be more verbal:
the overall i o ic
perception Implicit,
oroduct taste ;en5|t|ve to overal_l e 200 9
integrated synthetic food
flavor (sensitive to B
Perceptual modality)
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Developments in Measures of
Food Choice/Preference

Sensory Tests

Choice

Physiological measures g. Interview % £

Questionaire

Explicit 5H4H

* 2 Bye tracking

Implicit =84
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Strategic Corporate Sensory Quality
Management

o Recently sensory quality management is becoming more critical for
various business objectives

Reformulation including reduction of salt, fat, & sugar, to
provide healthier product

Process change to have sustainable production
Cost reduction

Benchmarking

Product development/enhancement etc.

» The goals are keeping the equivalence in quality and/or keeping

the superior quality according to consumers’ perception!

the traditional analytical sensory tests using trained sensory panel

* Consumer test methods need to be developed, which are different from

Part |: Strategic Corporate Sensory Quality Management

APPLICATIONS OF SENSORY
DIFFERENCE & PREFERENCE
TESTS

061



28l

H7% SMSSUHAH SHAHBA

lNezda2
: 2
Sensory Difference Tests: General classification
| ANCEA Is this ‘A’ ar not ?
No g
Which one Is A ? ”
2-AFC Y Y Attribute or
Which one is ‘A’ ? SI?eCIfled
3-AFC Yy Y difference test
Which one Is the reference?
Constant Ref. Duo-trio ‘@' @ \8
Which one is the reference?
Balanced Ref. Duo-trio @ WY ' Overall or
Which one is odd onae? UnspeCified
lnsnele TR difference test
iresd Divide them into twao groups of two
etra
YoYWYY
Is this pair same ar different?
Same-different \a E{
(e.g. Lawless & Heymann, 2010; Meilgaard, Civille, & Carr, 2015)
R )
Sensory Difference Tests for Company-driven
Quality Control
Traditional view of difference testing
{Lawless & Heymann, 2010; Meilgaard, Civille, & Carr, 2015; Moskowitz, Beckly, & Resurreccion, 2012)
* Asetof analytical tools for product testing: - y
‘significant difference’ based on binomial tests ] . ‘ e “‘_
e Trained sensory panels or sensory specialists: § < &,
equally sensitive human instruments
¢ Conformity in quality: controlling dispersion from its own
production mean
Mean of curre
o standard
::'5'_'
S
L
2
Q‘ L
Perceptual dimension
062



Sensory Difference Tests for Consumer-oriented
Quality Management Program?

Recent advances in signal detection theory (SDT) &
Thurstonian modeling context

(E nnis, Rousseau, & Ennis, 2014; Ishii, 0’Mahony, & Rousseau, 2014; Jesionka, Rousseau, & Ennis, 2014;
van Hout, 2014; Rousseaul, 2015; Kim & Lee, 2015)

* Asetofanalytical measurement instruments: degree of

.
difference between products based on 4’ estimates \\%
- Theorized test power & precision considering cognitive
decision strategy o
e Determination of consumers’ specification limit:
to be set as a business ‘action standard’ A M o ;
consumers
- ‘consumer relevance’ specification

- ‘meaningful difference’

{Ennis et al., 2014; Ishii et al., 2014; van Hout, 2014;
Kim, Sim & Lee, 2015; Rousseau, 2015)

Probability

KSpeciﬂcation Iimitﬁ
|

.

Perceptual dimension !

F i S 2
- Sensory Difference Tests: How ¢an we measure
or determine the consumers’ specification limits?
An exemplary approach for determination of consumers’
specification limit for reformulation (e.g. rousseau, 2015)
lllustration of relationship between
@ consumer preference and sensory difference
g 1:0 | ) | . |
e > L
21T 8u i
g:oE ) 5‘3 -. ; ;
Jmmr —
£ | ]
’ o 0.5 1.5 2 : 3 Not always
Internal panel d’ estimates predictive of
consumers’ sensory
perception?

SESSION 2 7" FOODPOLIS INTERNATIONAL CONFERENCE
T = 2\
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- Sensory Difference Tests: How ¢an we measure

or determine the consumers’ specification limits?

Further consideration for strategic quality Management

Consumer evidence of sensory discrimination needed?
v Reformulation may involve many different directions of changes
v Loyal consumers may be more sensitive than sensory panels.
v Moaore intense branding effects increase consumers sensitivity.
v Globalization and need for predicting foreign consumers

v Even when a group of consumers shows no preference, it is useful
to find out consumers can discriminate.

Sensory Difference Tests for Measu"r'ing
Consumer Discrimination

‘ ‘ Difference tests
Is this A’ ar not 2 using consumers/f
A-Not A - i .
W naive subjects

Which one is ‘A’?
R == Overall'o'r
unspecified

Which one is ‘A’ ?

3-AFC oY W difference test

Which one Is the reference?
Constant Ref. Duo-trio

Which one is the reference?
Balanced Ref. Duo-trio

Which ona is odd one?
Triangle E @ E

Divide them into twa groups of two

Tetrad W W W W

Is this pair same ar different?

Same-different E Q’
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Sensory Difference Tests for-Measufing
Consumer Discrimination

Is this pair same or different?
Same-different G w

(e.z. O’Mahony & Rousseau, 2002; Lee et al., 2007, Chae et al.,, 2010; Rousseau, 2015)

» Consumers’ specified limit {sensory-based) Same pair
e.g. T-criterion on group average can indicate
how different it has to be, before it is reported @am g o ea

to be ‘different’
W W <BB> @ <AB>

W E ‘E?" @ Ol‘w W ‘8 w Four sample presentation

sequencesare used ina

Difference \KM/ e
‘Same’
distribution // ";ﬁ‘f\e'gnt"
_— J/I | | s
-T Q +T

Different pair

Tgn

Sensory Difference Tests for*Measuﬂr'ihg
Consumer Discrimination

Further consideration for strategic quality Management

Consumers’ differential familiarity &
affects lead to different response Same pair Different pair
probability to ‘same’ pair of products
(Chae, Lee, & Lee, 2010) <AA> W <BA>
100%
FEl o T
£ o o W o e
= 70%
g o - St
¢ Ki A. Weaker w B: Stronger
S 3%
o ok
Y [
= [oif.
<AA> <BB>
u Same' response W Different’ response

065



¢ Ri22lc

Jlgzd 2

H7% SMSSUHAH SHAHBA

Sensory Difference Tests forMeasui‘ing
Consumer Discrimination

Further consideration for strategic quality Management

Sensory distance estimation between
different pair of products affected by
sample presentation sequence

(Choi, van Hout, Christensen, & Lee, 2014)

*

df
== R

soD
g ubnboiuh o

Constant-saltier ref. Same-Different

Duo-Trio

Baseline B Main-test

~

Same pair Different pair

@ g <AL W <BA>
@ @ <BB> @ <AB>

A: Weaker oy B: Stronger

‘Different’
response frequency

vy - Y

<BA> <AB>

Sensory Difference Tests for'-Measuﬂr‘ing
Consumer Discrimination

Further consideration for strategic quality Management

perceptual dimension on which the food samples

/ v" Test methods using a reference (reminder) is‘\

more appropriate for consumer discrimination
test method than the same-different.

¥" When consumers can characterize the

differ, variants of A-Not A and 2-AFC test
(reminder designs) should be used as consumer
discrimination test based on consumers’ frame
of reference that consumer has already

developed.

Baseline B Main-test

Same pair Different pair

= SN = £~ [
@W‘cBB& @{AB>

@ A: Weaker g B: Stronger

‘Different’
response frequency

vy < Wy

<BA> <AB>
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Sensory Difference Tests for Mea;‘.u'ring
Consumer Discrimination

Do we have ‘a consumer standard’ that can be referenced?

Is this ‘A’ or not 2

A-Not A E
Which one is ‘A’ ?

2-AFC ‘G ‘Q

Which one is ‘A’ 2
3-AFC a’ ‘Q \E‘:’

Which one is the reference?

. | Discrimination tests
with a fixed reference:
use directional or

Constant Ref. Duo-trio .
anchored comparisons

[e.F. Lawless & Heymann, 2010

Which one is the reference?
Balanced Ref. Duo-trio

Which one is odd one?

Triangle Yy Y Classification tests
- with a variable

Divide them inte twao groups of two y
Tetrad VWY YWY (balanced) reference:
use non-directional

Is this pair same or different? :
Same-different \a Q comparisons

Sensory Difference Tests for Meaéu"ring
Consumer Discrimination

Do we have ‘a consumer standard’ that can be referenced?

“| van Hout et al.,, 2011} Stucks et al., 2013, 2014; Kim et al., 2015)

| Reminder design (e.g. Lee et al, 2007; Hautus et al.,, 2009, 2011;

Is this ‘A’ or not ? H
A-Not A ] A-Not A with Reminder (A-Not AR} W
n eminder
W%Wﬁ al
2-AFC b oa i i 3
Y © 2AFCwith Reminder (>AFCR) Wl of

EEIRASESINENIESSNEENNEIEINENINEENNIRAEENINENAREEEEEREEEE]
Which one is ‘A’ 2

.| Discrimination tests
with a fixed reference:
use directional or
anchored comparisons

3-AFC

llII.I.III.I.III.I.IIIII.IIIII.IIIII.IIIII.I.III.I.III.I:
Constant-ref. Which one is the reference?

Duo-trio using COD

-
{e.F. Lawless & Heymann, 2010

Which one is the reference?
Balanced Ref. Duo-trio

‘Which one is odd one? . s
Triangle oYY Classification tests
- with a variable

Divide them inte twao groups of two y
Tetrad S (balanced) reference:
use non-directional

I5 this pair same or different? 5
Same-different \E Q comparisons

SESSION 2 7'"FOODPOLIS INTERNATIONAL CONFERENCE
& Y
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Affective discrimination method using reference framing
vs variable-reference classification methods (Jeong, etal, 2016)

© d'of triangle vs reminder designs (A-Not AR, duo-trio) vs tetrad methods

~__ Triangle test sequence Ty : Fixed reference (highest market share_)
Stimuli Pair =
Tt I s Tl
T,vsT, 1.60%(0.23) 061°(0.42)  1.33%9(0.25)
T, vsT, 1.98*(0.23) 1.64°(0.23)  1.64°(0.23)
TovsT, 325%(0.27) 2a9(0.23)  2.60°<(0.24)
* e
" = : Refersnce product
) % il = B presented :
E . [ & H 'n the first position i
£ £l " dferance product
L = Bl oresented in the :
T y H secend and third pos'tien -
TD\"ST;

Stimuli pair
I:> Test Sequence Effects!
The tests having the reference presentedin the first position,
performed better than the tests having other sample sequences.

Affective discrimination method using reference framing
vs variable-reference classification methods (Jeong etal, 2016)

© d' of triangle vs reminder designs (A-Not AR, duo-trio) vs tetrad methods

. Triangle test sequence T, : Fixed reference (highest market share)
StIITIU|I Pa“. :llj ERENEENRRIRNEE NN i T
To-T-Ty T T T, T T T, T-TT, s T-T-T, T,-To-T,

T,vsT, 1.42%(0.24) 1.60%°(0.23) 0.61°(0.42) 1.33(0.25) E 2.15%(0.23) 2.23%(0.23)

T, vsT, 2.37°%0.24) 1.98"{023) 1.64%(0.23) 1.64%(023) = 2a5P90.33) 2.70°(0.24)

T, vsT 2.90%0.25)  325%(027) 2a9%(0.23)  2.60°<(0.24) E 2.90b90.25)  3.93(0.32)
C AR R LR R R RRRR RN REERERREREE]
x 1.2 timesv
Total Pooled (over 6test sequences) ‘ 2.7 (0.11) ! [ 2.61(0.10) ‘
-

_-"-.------ -

- Comparable _.=="

l"rl—l-l-l-l:llllll

A-Not AR

Subjects Stimuli pair Using tstrategy

Pooled TovsT1+2+3

2.91(0.18) 2.75(0.21) E 1.93(0.10)
L |

I:> Triangle 8 Constant Ref. DTF/2-AFCR having same test sequences resulted in similar d' values!

1) The triangle method having six different test sequences is operationally inferior.
2) Duo-trio could be considered as employing the optimal sequences from the triangle test.
3) Sequence effects also found for tetrad (as much operational problems as the triangle).
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Consumers’ quality evaluation & affects are ideographic.

Affective discrimination method using reference framing

» Investigation of effects of involving consumers’ affective state of mind
(Kim, Chae, van Hout & Lee, 2014)

Traditional triangle method
Duo-trio in a normal analytical way using a fixed-saltier
reference
Condition 3 | Duo-trio with an artificial brand image provided
Conditicn 4 | Duo-trio providing the preferred one as reference
A B :

Paired-preference test

il

Preferred-reference repeated duo-trio

o ;e 7

-.'. T
g =

s 5

pr- » Investigation of effects of involving consumers’ affective state of mind

{Kim, Chae, van Hout & Lee, 2014)

< Comparison of test performances using triangle method as a control

| Pre-test: Triangle method (Total 6 sets)
Consumers (n=258) were equally divided into 4 groups according to their sensitivity.

~

Replication 8 6
Pc 0.53 0.74

Pd (SE) 0.29(0.04) 0.49 (0.06)

d' (SE) 1.61(0.2) 2.00{019) I 2.43(0.16) | 2.48 (0.20) i

G
Replication 6 6 i 6 6 i 6
Pc 0.54 0.54 0.54 0.54 0.54
Pd (SE) 0.31 (0.04) 0.31(0.04) 0.30 (0.04) 0.31(0.04) 0.31(0.02)
d' (SE) 1.66 (0.13)2 1.67 (013 1.65 (0.13)° 1.68 (0.13)P 1.67 (0.06)
[ Main-test: Comparison of test perfdrmance among different fest methods
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# Investigation of effects of involving consumers’ affective state of mind
{Kim, Chae, van Hout & Lee, 2014)

 Comparison of test performances using identical sequences

| Pre-test

~

Triangle _
Stimuli :
presentation <AABz, <A-B-A> L <AABr, <A-B-A> || <A-AB>, <AB-A>S<B-AB>, <B-BA>3| All sequences
d' (SE) 214 (0.22) 1.83 (0.22) 2.21{0.29) : 2.05(0.40) 1.67 (0.06)

Stimuli
presentation

d (SE) 2.00 (0.19) : 2.43 (_0.16__) | E 2.48 (0.27) . 2.47 (0.29)
The results suggest that in condition 3, the higher attention might

be the reason for improving the discrimination, while in condition 4,
the sample presentation sequence itself was favorable or optimized.

<ALA B>, <AIB AX<AIAB>, <AIBA> §<A: A B>, <A: B Az<B: AB>, <B: B A

g vSensory Difference Tests for Meaéu'ring

Consumer Discrimination
Do we have ‘a consumer standard’ that can be referenced?

~

| Reminder design (e.g. Lee et al, 2007; Hautus et al.,, 2009, 2011;
van Hout et al,, 2011; Stucks et al., 2013, 2014; Kim et al., 2015)

Is this ‘A’ or not 2 H
A-Not A G f —-'—-.\

Consumers’ overall satisfaction and perception of sensory driven conceptual
attributes - authenticity, naturalness, freshness etc.
might be better studied by using such consumer discrimination test methods
(reminder design)

e e -

v" When more familiar, or preferred sample is known, applying
a fixed reference discrimination design (reminder design)
rather than a variable (balanced) reference design might be more suitable.
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Part |: Strategic Corporate Sensory Quality Management

APPLICATIONS OF SENSORY
ACCEPTANCE & CONCEPT TESTS

Consumer Acceptance & Concept Measurement

The measurement instrument

Direct
Scaling

]

[ Indirect

research
#> Difficult for measuring small differences
# Providing NOT absolute sensitivity BUT
bias measure — numbers are affected by
consumers preference for a response
option

Scaling
)
T Strongest Imaginable d
« Numerical estimation: 5 84 « Signal Detection )
- Giving interval numbers 6 Sl Theory (SDT) £ i "-.\ \
- Giving magnitude ratio Suhie ; . H Jw \ f kA \
- Giving positional ratio Pl aerae  Thurstonian scaling / U \L
etc. ._I_. ‘é\f;:ﬁuetmm 4 {,q,...d;,.m;,,.
¥ Commonly applied in consumer ¥ Broadly accepted in difference tests

¥ Suitable for measuring low strength
of stimulations

¥ Providing BOTH sensitivity (d') and
bias measures

» Proper instrument for measurement
of consumer acceptance/satisfaction

change & concept perception !
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Development of Ecologically Valid
Consumer Acceptance Measurement

Tood Quality and Preference 63 (2018) 28-37

Contents lists available at ScierceDirect

Food Quality and Preference

journal homepage: www.elsevier.com/locate/foodqual

Degree of satisfaction-difference (DOSD) method for measuring consumer
acceptance: A signal detection measurement with higher reliability than
hedonic scaling

Min-A Kim®, Danielle van Hout”, Jean-Marc Dessirier®, Hye-Seong I.ee™”

= Deparmment of Food Setence and T %y, College of Engl ing, Ewha Womans University, Seoul 03760, South Korea
b Undever R & D, Olivier van Noortlaan 120, Viaardingen, The Netherlands
< Unilever R & 0, 40 Mermit Bivd, Trumbull, CT, USA

T =
Development of Ecologically Valid
Consumer Acceptance Measurement

{Kim, van Hout, Dessirier & Lee, 2018)

Method development to improve
ecological validity & robustness of consumer Contay

consumer hedonic tests: -
Physical context | Cognitive context W
m— =

Qur approach

1. COGNITIVE WARM-UP (CWU)
Before the test starts, consumers get a
series of questions on their experience
and opinion of the product type. This
helps to remind them of their frame of
reference, similar to when they would | cweampor  -teredme
consider choosing a product to use " Pelh Sl 0y - Asvom et i

* Comparison of <Reference product > and <Test products.

2. INDIRECT SCALING METHOD « FirstReference product

Q. 5 this product satistactary? + sureness judgment
(DOSD teSt) STEP 1. Satisfaction STEP 1. Certainty
Atask where consumers evaluate — \TP g
products within their natural frame of e I Y N
reference, by comparing it with a « Then, Testprodict,

Q, Comnpared wa te referance, isthis product more of less satisfactony] - relative scaling

reference product
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= Sample presentation: =

a format of paired-comparison | |

with g fixed-reference :
Fixed reference

orodet Test product

= Question

Q1. Absolute judgment on satisfaction

Q3. Absolute judgment followed by

“Ae o SRR Wit s praduser relative judgment to the reference

| I “Are you satisfied with this product?”
Not Satisfied

satisfied Option 1. In case of satislying the reference
Q2. Sureness rating on previous judgment satisfied || lessthan(R) | m%'e“s mﬁ?ﬁhm

“If you are satisfied {or not satisfied),

how sure are you?” Option 2. In case of not satisfying the reference

very B unase very soustd || st || o, || s
‘ ““‘““EI I e l sure I ”‘“’Ef”"”llzs"”?““ o ?R)I :
o v Al

7N

Part | - Summary & Conclusion

+ Under the recent business objectives of reformulation and process changes,
the goals of strategic corporate sensory quality management are keeping
the equivalence in quality andfor keeping the superior quality according to
consumers’ perception in the lowest cost.

+  Tostudy consumer sensory discrimination, the test methods and
experimental context should be carefully standardized in such a way that....
» Ecologically valid & reliable across subjects
* Theoretical & operationally powerful with less instrumentation errors
» compatible with ideographic nature of consumer perception & evaluation

+ Affective discrimination methods using reference framing found to be
more effective and efficient and informative to set a business action
standard than other conventional variable-reference classification methods
& hedonic scaling methods.

+ Furtherresearch and validations are needed for establishing the standard
instructions and procedure for different models of the affective
discrimination methods.

U >
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F_& A _ L RN ST =
pre Consumers’ Natural Sens-ory@gr-cephbnﬁ,:- e
Evaluation & Food Choice '

_ Intrinsic Sensory Extrinsic Properties:
Perception Properties marketing information,
* Exposure/Attention/Interpretation packaging, labels,
brand, etc.

Consumer
Experience

* Expectation

Multi-sensory
Interaction

OO

* Learning
- = Memory etc.
, Food Choice
_ woSodatol~ Inter-Consumer
Vision Audition | Offaction | Gustation Laecrflslj Differences:
- e enso_riy Input—" « Preference
D | - Motives
_ _ _ + Thinking styles
ez Object (a product) .

074



SESSION 2

7""FOODPOLIS INTERNATIONAL CONFERENCE

4

g

Part |I: Consumer-driven Product/Package Design & Sensory Marketing

APPLICATIONS OF CONSUMER
PERCEPTUAL EXPERIENCE
MEASUREMENT

T =TT ™

" Measurement of Consumer Holistic Product Usage
Experience Using Signal Detection Theory

Journal of

Sensory Studies

lournal of Sensory Studies IS5M 0887-8250

DEVELOPMENT OF A CONSUMER-RELEVANT LEXICON FOR
TESTING KITCHEN CLEANSERS CONSIDERING DIFFERENT
PRODUCT USAGE STAGES

IN-AH IKIM', DANIELLE VAN HOUT? and HYE-SEQNG LEE'"

“Departmerit of Food Scienre ard Terhnnlagy, Callece of Enginesring, Feha Woamars Liniersin, $enid 120758, South €ores
2Unilizver R&D, Olivier van Moorlaan 120, ¥laardingen, The Meterlands

Enat Quality anes Frskaence 5630773 189201

Food Quailcy and Pretirence 59 (2017 141-142
Conzents figte evailable at SciancaDirect

. i i ilzbie ar ScicnocDirsc
Food Quality and Preference %; aurents {kts avallable o Srenesirea

Food Quality and Preference

journal homepage: www. elsevier.com/locatefoodgual

el journal hamepage: www slseviercom/locate/foodqual

A novel two-step rating-based ‘double-faced applicability’ test. Pare 1; [ts

performance in sample discrimination in comparison to simple one-step : ! -
applicability rating | two-step rating-based ‘double-faced applicability' test. Part 2:

«cing a novel measure of affect magnitude (d's) for profiling

In-&h Kim®, Andrew Hopkinsen“, Danielle van Hout®, Hyvo-Scong Log ™t : 5 2 :
e —od0rs product usage experience based on Signal Detection Theory

In-Ah Kim*, Andrew Hopkinson ", Danielle van Hout*, Hye-Seong Lee™™

“Deparrmznr of Faad Selence and Testnalo, Colleze of Dnginesring. Dwha Womans Lniversicy, Seoui 0750, Sauth Karea
il @43, Grnrry Rew! s, Exbinigon, Vil CHST W, Units! Ki
*Uniievar RS0, liier vt Noar
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Measurement of Consumer’s Product
L4
Usage Experience

+ Measuring consumer’s perceptual product usage experience is central for
various business objectives including product development and marketing.

+ Consumer’s product usage experience consists of many different usage
stages and relative importance of product attributes could depend on the
usage stages.

so fresh!
-
L Consumer
T A

Salad (Freshness)

* Thus, it is necessary to develop a consumer test methodology that can
guantitatively measure consumer-relevant product attributes specific to
usage stages.

gf\ o, S5 \
M tof C N
edsurement or Lonsumer-'s - :
Ll
Product Usage Experience
+ 15t Step: Development of a lexicon
of consumer-relevant product
attributes specific to product usage
stages
Pre-study Experimental Procedur
: : E)u :
(1) Collecting all marketing * Cognitive & physical + Cognitive warm-up
commination’s & product warm-up
® descriptors
Identifications of benefit- e
relevant semantic categories }j 14 Cued-interview
(3) Classifications of attributes = ikt S . .
according to semantic * Reminders for * Using series of .
categories consumer concepts by completion tasks with
(2) Rearrangement of looking through the structured response
sematic/language library using semantic/language optlons_frcl)m lib
positive/negative attributes library semantic/language library
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T

Measurement of Consumer’s Product
Usage Experience

+ 2M Step: Development of ‘double-faced applicability’ test method & output
measure, affect magnitude {d’,)

A pair of semantic-differential descriptars 15t step: applicability scores 2" step: 3-point sureness rating

Feelin Feelin Yes | No Notl | 2| 3 |¥n
relieuegd A frustratged ,\/ e \[

Providing multiple criteria for subjects’ judgments

Representing two-sides of each
on applicability of each attribute

consumer-relevant product attribute

+ Example of questionnaire

From the followinglistof descriptors, please answer “Yes (does apply)” or “No (does not apply)” to each descriptor
according to whether or notyou experienced (or perceived) it
Andimmediately, pleasze rate the degree of surenesswith 1 to 3 to your previous response.

Convenience sentimental Gonsequence

- - Mot sure Verysure Yo o hot sum Varysure
3 7 5 1 z
Simple to use - 2 Feeling relieved
Wt sure Verysure Kot sum Verysure
f e L
o P Yes e 4 2 Feeling not refreshed and = 2 4 2
nyenient to use
Uncomfortable

Conventional d’ vs. novel d’, analyses

Comparing the 124! tvand o Generating affective usage experience profile

in product discrimination for each sample

4 d 4 d's

| |
b \ ] \
% Tast ! Reference % Negative | Puositive
o | sampla Moise Signal sample o | descriptor  Noise Signal descriptor
5 distribution distribution £ distribution distribution
Ferceptual dimension Perceptual dimension
Conventional d'analysis Novel d’, analysis

- It assumes the responses to negative descriptor as
noise distribution and the responses to positive
descriptor as signal distribution.

It assumes the responses to test sample as noise
distribution and the responses to reference sample
as signal distribution.

It can quantify the affect magnitude for each

* It can quantify the degree of difference in
consumer-relevant attribute for each sample.

applicability between two samples.
* Physical reference sample is not essential.

Individual product profiling is possible.

Physical reference sample is essential.

Individual product profiling is not possible.
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Three cases of affect magnitude (d',)

Case 1 Case 2 Case 3
Feeling :E :g
relieved (+}) " 40

d, =0 3
* 2 # A i
| um!'-.
‘double-faced’ 3 >
descriptors 12 335 5 4
* Pes enl‘im iy erctived intesi
i i - i >

Feeling o . i

frustrated {-)

40 a0

20 20 20
o

Novel a<0 A
quantitative ignificantly higher than Equals to ‘0’ Significantly lower than

Affect magnitude Negative affect Neutral (or ambivalence) Positive affect

Non-applicability Positive descriptor is

Negative descriptoris
more applicable

Applicability g
diagnosis Ple Apirakis ambivalence

4

Characterization and Applicability Diagnosis for
Each Sample

Novel d,<0 d,>0

Significantly lower than

quantitative Significantly higher than Equals to ‘0’
-0!

output measure ‘0

Affect magnitude Negative affect Neutral (or ambivalence) Positive affect

~

Non-applicability on Positive descriptor is

Negative descriptor is

gi':;m:?:i':lw more applicable than averagk];; | more applicable than
g positive descriptor orambivaience negative descriptor
d’s Positive

Negative
descriptor(-) -4 -2 0 2 4 descriptor(+)
Feeling unsanitary Feeling sanitary

Greasy surface - Non greasy surfacg

Weak cleaning power Strong cleaning power

Not removing ingrained dirt Removing ingrained dirt

Feeling frustrated = Feeling relieved

Feeling not refreshed and
Uncomfortable I =

Feeling refreshed
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Part |I: Consumer-driven Product/Package Design & Sensory Marketing

APPLICATIONS OF CONSUMER
BEHAVIOR MEASUREMENT AND
DEVELOPING COMMUNICATION
STRATEGY

Eye-tracking Technique

® Lead to insights into
+ How consumers process information of food label

+ How such difference in thinking style moderates
consumers’ food choice (Ares et al., 2014)

@ Together with measurement of choice behavior
(discrete choice experiments)

+ Confirm whether a certain variable of product is
relevant for consumers’ attention (Vidal et al., 2013)

- Package labels should be designed taking into account the
inter-consumer differences in thinking styles, in order to attract
consumer attention and promote heathy eating by designing
easily recognizable nutritional information
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@ The influence of thinking style on food choice is modulated by food
- consumption context:

Evidence from measures of eye-tracking and choice behavior with
(HJ. Yoo et al,, 2017) yogurt packages
Areas of Interest (AOI)
Strawberry 16 choice sets for each yogurt type
”_ ndulgence-related motivation

- Healthrelated motivation

e T

I Nutritional information I
Side

=

g 3 e
Results
A48 CONSUme,.
Cognitive Reflection Test  (Frederick, 2005)
More More
analytical, Neither intuitive
rational analytical
nor intuitive
\___________________________________IhE ny
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¢ Eye-tracking result
Intuitive consumers tend to need less time and attention to process
food label than rational consumers.
: Strawberry '
Choice set i
Time to mouse click (s) 9.8n 8.98b 7.48 85 9.0 7.8
Total fixation duration (s) 9.4v 8.5k 7.0 8.2 8.7 7.2
Fixation count 2R 28 4= 24 .97 28.6 296 257
[> Only in strawberry yogurt type, CRT groups differed in how
they processed choice sets.
+ Time tomouse clidk is the time until a consumer made a mouse click within a cholce set.
« Total fixation duration is the total duration of all the fixations a consumer makes within an AGI.
* Fixation count is the total number of times thata consumer fixates hisjher gaze onan AOI.

» Choice conjoint result with variables’ effect size
Rational consumers tend to mainly rely on complex information while
intuitive consumers tend to base their choice more on graphic cues than
complex information. :
Strawberry
Image 11.3% 30.1% | 34.9% 1.3% 15.4% 126%
Taste description 18.3% 16.2% | 28.3% 6.0% 5.6% 9.5%
Prnhinﬁﬂﬁ alaiv i e 00k ‘ 24 205 DA 0L ‘ e 0L | 2.0 B0 | A4 404 |
» Consumption motivation might be a critical factor determining
cognitive information processing for making a food choice.
» Evidence obtained from eye-tracking technique supported the
interaction between thinking style and consumption motivation
\_ found in conjoint results. y
UTull L.
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Influence of rational and intuitive thinking
styles on food choice

(G. Ares et al., 2014)

» Consumers who relied on intuitive
thinking style tended to engage in less
thoughtful processing of the labels and
to take into account different variables
when making their choices than
consumers who prefer rational thinking.

K Thinking style affects informatih
processing and consumer
choices when evaluating food
labels.

»  Understanding how thinking style
influences consumer choices has
potential implications for the
design of communication
strategies aimed at changing

& dietary patterns.
Chaice set

Fig. Example of how the areas of interest were defined on a choice set for calculating eye-tracking measures

g‘w . =T )
Part Il - Summary & Conclusion

+ Torealize the consumer-driven product/package design, it is critical to
better understand the consumers’” holistic perceptual product usage
experience and food-consumer interface.

+ Behavior measures and qualitative observation methods and interview
techniques can be integrated with the quantitative perceptual measures to
reveal important consumer evidence for product quality attributes.

* Such measurement techniques include ....
» Ethnography linked with the ‘double-faced applicability’ test methods

* Eye-tracking with measurement of choice-behavior (discrete choice
experiments)

* Further research and validations are needed for establishing the consumer
semantic/language library and sensory space.

+ Furtherresearch into implicit consumer measures are needed for better
understanding of consumers’ implicit learning of food preference and use
of such learnings into food innovation.
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Session 3

Innovation in Food Ingredients: Unlocking the Power of Digestive Health and Intestinal Microbiota

Pascal RONFARD

Groupe SOLACTIS SAS
President

- Educational Background

2005 - Louvain (B) - UCL Executive Education - Innovation Management
2002 - Paris (F) - University pantheon Assess Master degree in business law
1987 - 1990 Paris (F) - HEC Business and entrepreneurship - Grande Ecole

- Work Experience

2013 - Present Groupe SOLACTIS President and major shareholder
2007 - 2013 SOLVAY Program Manager Food & Health /

Corporate Business Development - M&A operations
2000 - 2007 SOLVAY Business Development Analyst - Food ingredients
1998 - 2000 SOLVAY POLYOLEFINS EUROPE Sales Manager / Food packaging
1995 - 1998 SOLVAY PVC Business Unit Management
1991 - 1995 Intercargo Manager - Sydney / Marseilles branches

« A Brief Introduction

Since 2013, Pascal RONFARD has positioned the company as a leader of food and feed ingredients, active on the
microbiota and delivering scientifically proven health benefits. This positioning has been rewarded by highly
sought regulatory recognitions: 2 European and 1 South Korea official health claims.

In 2015, Groupe SOLACTIS has located his R&D center in the renown Science Campus “INRA-domaine de vilvert”,
outside of Paris.

Mr. Ronfard is member of the board of the Professional group “HEC-Groupement Agro”, and visiting expert at
University Paris 6 (Pierre et Marie Curie).

Mr. Ronfard is a graduate of the HEC business School and holds a Master degree in Corporate Law, from Paris
[l University.
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Abstract

Innovation in Food Ingredients: Unlocking the Power of Digestive Health and Intestinal Microbiota

The more the intestinal microbiota is explored, the more health benefits are identified, together with their physiological
mechanisms.

New functions triggering sound housing of new bacteria, the healthy development of under-developed bacteria species, or
even the reduction of pathogenic bacteria population, are patiently evidenced.

In the center of this evolving science, traditional foods may turn out to play unexpected and fascinating key roles. From there,
step-by-step innovation enables to define new compounds, both based on heritage knowledge and most acute sciences.
This is this world of discoveries that Mr Pascal RONFARD will present, and will also define how Groupe SOLACTIS is endeavouring to
uncover new health benefits for the population tasting good food, enriched with Solactis(r) ingredients.
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Innovation in food ingredients
Unlocking the power
of digestive health and intestinal microbiota
Pascal RONFARD, Groupe SOLACTIS SAS
\.1"’ FOODPOLIS 7t Intemnational F\:;:E‘:;;: ':::}:e?;ﬁiafi:uvemer 15% 2017 o
- J
4 )
Unlocking the power of digestive health
and intestinal microbiota
I. New explorations of gut microbiota
Il. New functions evidenced
lll. Traditional foods play unexpected key roles
I\VV. New ingredients for better food
\,1"’ FOODPOLIS 7 Intemnational F\:;:%::: 'é:ﬂcrelr::liiaf?uvemer 15% 2017 o
- J
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body physiology

QWjp rooorovis

Microbiota, a new world to discover

Key role of digestive tract in

Solactis Group develops
health-benefits linked to
intestinal microbiota activities in
humans and animals

\ - A

Vitagora French Delegation
7' International FoodPolis Conference — November 15% 2017
Advanced technologies in foed and beverage for consumers well-being

Q\Wjp rooorouis

N\

W

B

-
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-
-
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Vitagora French Delegation
7' International FocdPolis Conference — November 157 2017
Advanced technologies in food and beverage for consumers well-being
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Il. New functions evidenced
lll. Traditional foods play unexpected key roles

I\VV. New ingredients for better food

QW rooopous

~

Unlocking the power of digestive health
and intestinal microbiota

|. New explorations of gut microbiota

Vitagora French Delegation
7' International FoodPolis Conference — November 15% 2017
Advanced technologies in foed and beverage for consumers well-being

N

2 major phyla: Firmicutes and Bacteroidetes

2 minor phyla: Actinobacteria and Proteobacteria

Actinobacteria
Proteobacteria
Adapted from
Dethiefsen i &), Mature, 2007
Ley et al, Science, 2008
Tap ef al, Environ Microbicl, 2009
ap Fa : ‘itagora French Delegation
\3’!’ FOODPOLIS 7™ Intemational FocdPolis Conference — November 15% 2017

Diversity of intestinal microbiota

e / /ummm N : | .. Firmicutes ~

Lu:toba\:ﬁh.;s

Advanced technologies in food and beverage for consumers well-being
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Insights into the role of microbiota in health

/7 Intestinal . : w‘@
_ Inflammation /7 Gut-Brain H
) ' ‘ axis -

Improving
intestinal

transit

Interaction
icrobiota-intestin
z5)
S

" Respiratory N
tract

“itagora French Delegation
\"1',’ FOODPOLIS 7t International FoodPolis Gonference — November 167 2017
Advanced technologies in food and beverage for consumers well-being

Implication in health and well-being

* Microbiota

Commensal
Non digestible
oligosaccharides C D Health
Exogenous
(Probiotics) ) # :

Vitagora French Delegation
\.-Jb FOODPOLIS 7 Intemational FoodPelis Gonference — November 157 2017
Advanced technologies in food and beverage for consumers well-being

N\
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Unlocking the power of digestive health
and intestinal microbiota
|. New explorations of gut microbiota
Il. New functions evidenced
lll. Traditional foods play unexpected key roles
I\VV. New ingredients for better food
A\ 7ih Intemational Fﬁtﬁ;:ﬁ:ﬁ:a?;:ﬁafwuvemer 150 2017
*&'b F,,‘E!?R',’ﬂ'.—‘?, Advanced technologies in foed and beverage for consumers well-being o
N\ J
4 )
Where does innovation come from?
© Glucose )
G Fructose i =
Marketed since the late 90
Diverse combinations:
i | _ | represent “groups of
carbohydrates”
6666 G660 Important accumulated
e@ Galacto-oligo- science
saccharide
\ﬁ'b FOODPOLIS 7t Intemational F\::igl;:?i: ré::‘a?:l:?fwuvemer 1572017 o
Advanced technologies in food and beverage for consumers well-being
N\ J
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Solactis® Galactofructose / lactulose

approach
._;-‘J
Galactofructose HP (High Performance)  Galactofructose STD (Standard)
Vitagora French Delegation
ﬂ\ﬁ'b FOODPOLIS 7 International FoodPolis Gonference — November 15 2017 o

Heritage - first use in 60’ -
traditional and renown for its
efficiency in South Korea

Defined and clear composition

Strong science, with pharma

Advanced technologies in food and beverage for consumers well-being

oo R el N B B
A RRRECECCRAREEERE S
AAAAAATIARATARAAAATA

QW roovrous

N

Galactofructose [ lactulose articles

Pubmed

80
IH m “ |10 Boost Immune Defense System: By
1 |

1 Bifidogenic / Prebiotic effect : stimulates

a8l selectively the growth and the activity of

160 good bacteria in the colon and contributes to

140 the reduction of the pathogenic bacteria.

120 | @ Better bowel function / Digestive comfort

W00 : contribution to the regulation of the bowel
movement reducing the episode of

constipation and hard stool,

eliminating pathogenic bacteria contributes

0 to reinforce the immune defenses of the
l I 0 body.
y M @M T - = =
2RRRRRERAS 0 Mineral & Nutrient Absorption: enhance
the absorption of Minerals and Nutrients.
Witagora French Delegation
7" International FoodPolis Gonference — November 157 2017
Advanced technologies in food and beverage for consumers well-being
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Solactis® galactofructose/lactulose: innovation

Unique Concept

Better bowel function : A unique concept “Feel Good - Feel Regular”
- | Medical Zone: Drugs
x X l Accelerate Food Products
a|n >4 X —
B X x . X X X Comfort
* X
X X I Slowing down
Medical Zone: Drugs
» Days

« Groupe Solactis » Patent: W02012107455

Patent obtained in 04/2017

QWpp rooprous

Witagora French Delegation
7" International FoodPolis Conference — November 15% 2017
Advanced technologies in food and beverage for consumers well-being

N

~ Scientific Evidence |

Solactis®: New Health Claim

Replacement of
sugars by 30%
Solactis®
Galactofructose

Phe W
d'aliment
plucdfigue

@ Slow Release of Glucose for an efficient Energy management

@ Preventing fat storage for a better weight control

Vitagora French Delegation
7" International FeodPolis Conference — November 15 2017
Advanced technologies in food and beverage for consumers well-being

bR AN AL FRGECILATE
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Unlocking the power of digestive health
and intestinal microbiota

|. New explorations of gut microbiota
Il. New functions evidenced
lll. Traditional foods play unexpected key roles

IV. New ingredients for better food

o Vitagora French Delegation
\-.-Jb FOODPOLIS 7t Intemational FoodPolis Conference — November 15% 2017
o Advanced technologies in food and beverage for consumers well-being

N

N J
4 )
Carbohydrates development
Complex biology: sustainable and complete effect
" Physiological " Health benefit
P mechanisms e Health-claim
" > Hydrolyzed by enzymes from - .y accepted for-QoF :
microbiota | GutHealth ' Reduction of transit time
> Regulation of compaosition, - - J— = il
structure, function of microbiota | M i
>/ beneficial SCFA - 9
> “wpH
> 7 osmotic pressure _ . Reduction of
~ nutrient diffusion Meiabolism . +srandial glycaemia
. > s transit time Hoalth 'I.l l
ke Cognitive ealth=claim
ff:,?ct;m accepted for GoF
\.;'b FOODPOLIS 7' Intemational F\:;:gl;:;: 'é:;‘;e?:l::iafwuventer 15 2017 o
Advanced technologies in food and beverage for consumers well-being
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Solactis® SMO: the latest innovation in infant
nutrition solutions

Solacts

NEW =

5 SMO
O T mnceuanoss
HARPY LY, HAPIPS MLRNY

The new generation of NDO :

e Solactis® SMO (Selected Milk Oligosaccharides) is a
powder characterized by a specific polymer structure with
selected monomers and short polymerization degree (DP2
— DP8)

e Stimulation of the growth & the activity of beneficial
bacteria and a higher concentration of Bifidobacterium

e Gut Microbiota diversification closer to breastfeeding

e Softer stool and Immune protection

u Vitagora French Delegation
\“i' FOODPOLIS 7t Intemational FoodPolis Conference — November 15% 2017
o Advanced technologies in food and beverage for consumers well-being

& =MA 2 ALELICH
Thank you for your attention

Groupe SOLACTIS SAS in South Korea:

TRI.N e e el e L MR

INnternational Food Business Dept.

+82.2443.8720 | +82.2.2117.0917(Dir) | Fax +82.2443.8721

2% Vitagora French Delegation
\fp FoopproLis 7 Intemational FocdPolis Conference — Navember 157 2017
Advanced technologies in food and beverage for consumers weli-being
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Logistics Packaging versus Packaging Logistics
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Session 4

Logistics Packaging versus Packaging Logistics

Jongkyoung (JK) Kim

Global Business / Korea Conformity Lab
Team leader

- Educational Background

2008 - 2014 Michigan State University SCM
1993 - 1996 Michigan State University Packaging
1986 - 1993 Daegu University Food Engineering

- Work Experience

2015 - Present Korea Conformity Lab Head researcher
2014 - Present Asia-Pacific division, International Chair
Safety Transit Association (ISTA)
2012 - 2015 Korea Agency for Technology and National Standard Coordinator for Logistics
Standards
2003 - 2008 Yong-in Songdam College Assistant Professor/ Dept. of Distribution and
1998 - 2003 Kyongbuk College of Science Full-time instructor/ Dept. of Packaging
1996 - 1998 Institute of Korea Packaging Systems Consultant / packaging

« A Brief Introduction

A highly skilled international packaging and logistics professional with 20 years of research experience in the
field of temperature controlled product packaging.

Trained students & industry workers in various areas of packaging including packaging materials, food packaging,
CAD, quality control and many others. Conducted or participated various national & regional projects related
to various packaging problems. Led a research to improve cost efficiency of packaging and supply chain with
simulation technique. Led the “packaging innovation for logistics” project successfully funded by Samsung
Electronics (April 1 - October 10, 2011)

Leads various transport packaging research and conference as the first chair of newly established ISTA
Asia-Pacific division
As a national standard coordinator of Korea, planed, developed and coordinated international and national standards

related to logistics. Led multiple projects and task force teams as a leader for logistics standardization activity in
Korea.

Actively participates ISO activities more than 12 years in TC122 along with TC104, TC51 and TC34. Contributed
to ISO as a Project Leader for TC122 (packaging) SC4 / WG3 (reuse) and TC122 / WG13 (returnable transport
systems). Recent projects include cold chain packaging and Good Distribution Practice
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Abstract

Logistics Packaging versus Packaging Logistics

Packaging plays major role in the operation of efficient and effective logistics. Packaging is a key element of a supply chain,
protecting the product from physical damage and affecting every logistical activity, such as transportation, freight handling,
packing, warehousing, waste disposal and information management. Packaging is not just a function of logistics, but interacts
with logistics from start to finish.

As a former national standard coordinator for smart logistics and a Asia Pacific division chair of International Safety Transit
Association (ISTA), JK Kim explains interactions of packaging and logistics activities and functions, and addresses how an
innovative packaging can influence efficiency of logistics and vice versa. Several examples such as cold chain (temperature
controlled supply chain) logistics/packaging, returnable transport logistics/packaging, smart logistics/packaging and retailer’ s
view on packaging and last mile logistics are to be discussed.
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Abstract

m Packaging plays major role in the operation of efficient and effective logistics.
Packaging is a key element of a supply chain, protecting the product from physical
damage and affecting every logistical activity, such as transportation, freight handling,
packing, warehousing, waste disposal and information management. Packaging is
not just a function of logistics, but interacts with logistics from start to finish.

m As a former national standard coordinator for smart logistics and a Asia Pacific
division chair of International Safety Transit Association (ISTA), JK Kim explains
interactions of packaging and logistics activities and functions, and addresses how an
innovative packaging can influence efficiency of logistics and vice versa. Several
examples such as cold chain (temperature controlled supply chain)
logistics/packaging, returnable transpert logistics/packaging, smart
logistics/packaging and retailer’'s view on packaging and last mile logistics are to be
discussed.

~
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Heoewa Conformity Laboratories

Interaction between Packaging & Logistics

m Packaging not only protects the product from physical damage, but affects the
cost of every logistical activity, such as transportation, freight handling,
packing, warehousing, waste disposal, and information management.

m Paine (1981) states

- Packaging is a co-ordinated system of preparing goods for transport,
distribution, storage, retailing and end-use.

- Packaging is the means of ensuring safe delivery to the ultimate
consumer in sound condition at minimum cost.

- [Packaging is a techno-ecanomic function aimed at minimising costs of
delivery while maximising sales (and hence profits).
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Heoewa Conformity Labaratories.

The relationships between packaging and supply
chain

ffwrmml(c BIUGYUL A YA

= Function of packaging in supply chain

- Packaging, as a function of supply chain, affects muitiple supply chain
metrics and is influenced by various supply chain activities such as freight
handling, packing, warehousing and waste management.

m Packaging cost in a supply chain

= |dentifying measurable packaging cost metrics and maintaining
consistency are very important when it comes to comparing the impact
of different packaging systems on a supply chain.

4 )

ffwrmml‘g’_ BRI Y

Kerza Conform(iy Labarsiories.

An example of interaction: Reusable and expendable shipping containers in a
automobile company
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An International packaging and logistics flow of automotive parts

OVERSEA
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Comparison of different cost elements of three packaging systems

of activi Packaging systems
comls Expendabile packaging Reusable packaging system Rental packaging system
system (EXPS) (RPC3) (RENS)
iner . Depends an basic rental cost and
Depends on ne. of containers needs B ontimet s
Administration related costs - - Need additional activity for
AdrmErstr including purchasing, receivi :;e:l an:;mmlal gﬁ:}lm:aﬂm replenishment process, but nasd
ng and sending Wi T opiHshart p = less actvity for purchasing
Forward t i 3
u“:«‘a TANSDANAOn fos Farward and backhaul transportation cost

z‘:;’;:" TR peLiogrcy Need additional activity for backhaul logistics

Affect less than expendable
" . Affect less than expendable system.  system. Replenshment procass
|
After use [s):posa ESOURSEIE RIecs; Replenishment process including Including Reconditioning is
reconditioning is required required, but parts of the process
15 included in rental cost
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A simulation model (Arena software, Rockwell solution, Inc.)

[ommemn] L=

The first sub model: processes at a 3PL distribution center
|

A o 2E

- | = =1 | =H e

e B
= =0 =

~

"’Wrmm’“’- BRAYHY BN Y

Heorea Canformity Laboratories

Simulation 1: Impact of expected life of reusable containers

120.00

e ¥ = 0.8854% + IE-05

RE=1 ¥ = B.5365% - 0A90Z
i, _» A2 = 00065

-
=
E w0 == Ependable
5 ¥=67153x + 75775 —8= Rental

o = e

The biggest difference between EXPS, RENS and RPCS is the number of
containers used. As a result of the increased pallet loads of containers, total
cost of EXP system is $98.9 million US dollars after 10 years' operation, which is
24.2 million dollars more than RPCS (Table 77).

Total cost comparison of different packaging systems depending on the
different expected useful life of the container

10




SESSION 4

7""FOODPOLIS INTERNATIONAL CONFERENCE

tewaytorut frmp w2agsu B
( Herea Conformity Laborstories

Simulation 2: Impact of distance (port to port comparison)

total cost of RPCS eguals with total cost of

EXPS when the shipping distance is 7,824
2500

mles ¥ = DOD4x + 9.0502
¥ = 0.0005x + 15,092 _,_'_,/" = 08328
R# = 0855 =
2000
-
g - B TS
g3 = y = 0.0012¢ + 5.6147
g ; e e —4—Expandable
= 1000 ~@-Rertal
o Reusable
500 |

For shipping distance of 500 miles, average route time of RPCS reached 25.59
days compared to 234 days for EXPS because a company could have very poor
container management system, a product has very slow inventory turnover, a
company uses container for their warehouse inventory purpose, etc.

Total cost comparison of different packaging systems depending on the different route time

11
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Herea Conformity Laboratories
m Results: Any elements of either logistics or packaging processes will cause
changing each activity, cost driver, each cost and eventually other costs.

Diefine ogislics
procasses

- — Icdentify botal Igenlity logistics
Logistics decision ‘¢=| [ loglalicacasts l [ et

P

£ s
P \ Idenbfy cost
drivars
Interactan
Diedfine packaging
processes

iz

= . Ietendify total Idertify packaging
Packaging decision ‘ E | ociaging coste netivities

Tdentily et
dnvers

Cost identification loops and interaction between logistics and packaging decision

4
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Logistics environment

Need safe, stable and reliable supply chain networks

Extended role of Logistics management: From materials, equipment, testing
standards to ICT convergence and service

~

‘*‘-'““J""MI‘L' L E L LN ERET

Herea Conformity Liabaratories.

Key logistics technologies

Core - | e —
i { S - | J
Activity |

|

Ld

KE}' Smart ransporation Lintt ioad system Safe packagng Cold chain pontral Sustainable ogstics evaluation

b | st packagng Sustainable Cussomar safety Cald chain matarials Pubi sence design
o % tansparation R
o Iritefligestt matersl Wiork place safety ol chain Private service design
qies handling Ecoeinendly packaging. | management
e iy Sustainable logistics infarmatian
Safe transpaortation Energy efficiency safety Energy efficiency

*; N_Hﬂnnal‘mlz'aﬁoﬂm for Smart LogiEics, 2015, KATS & H3A
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Herea Canformity Laboratories.

A Technology Roadmap for Logistics

Collaborative Logistics

»To enable all partners in the logistics ecosystem to work together and coliaborate, optimize reliable relationships and therefore
maximize value and banafit.

+To ensure cperational excellence within the highly agile and short-notice planning and executicn business in logistics.

Green & Sustamable | opshics

= To optimise the efficiency and ensura sustainability of logistics processes along the complate logistics valua chain in tha contaxt of
‘rasource utilisation” - which is certainly also a major cost driver.

Transparnent Logstics.

= Tao provide full awaraness regarding the situation in the physical processes of logistics, zo that the right information is availabla
which has impact on businass processes - in the right quality, density, reliable and with sufficient contant

. Inefligent Lopstcs

= To enable paaple to do fast and right decicions in realtime, in all levels inside the company and cross-company, and support
human skills and knowledge by intalligant IT toois.

17
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Real problem of logistics?

Reducing organizational inefficiencies

Technalogy Service

Supply
Chain
Management
& Technology
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Intelligent packaging
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Active packaging
Q oprion 02
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Hardware vs. Software
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Various packaging options
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Supporting m-Containers

n
the snapping and
I loe kg
functionafities

“

~

fﬁmrmml(cl_ BIUGYUL A YA

Heoewa Conformity Labaratories.

of the w-container
” Modular and standardized worldwide in terms
- e e

n m-wtores, |

contamporery raching can be
wrad, howewer innovations
- In storags technologiss
axplaiting the functional
sharacte ristics

A highly Nesibile phag-and-play v
- exploiting the standard modular dimensions e bound is be exploed

ardirtestaees of the -cortmimms

Patir g Msetrm B LD e, £ aston s 300) Tosnas s priywicel iame: - She impact £ Dty faciims and i Aaniing e -mm-um P 1 bt At s e sty

Al a1 Lbatariae Al Iy o A, 13 5 00

In m-stores,

Again, Hitatchi

(5)
F'acr-:gmg =#| Shipping

18]
Distribution system
Praduct »

design

Y

Customer

Packing
| improvements

(" Transportation
‘-\ syst.g?n test ‘:]

# Design change

# Monitor Package strass du riruiadistribulicln Process,
and provide feedback for pac!

ging design and packaging tests

~

Kerza Conform(iy Labarsiories.

ffwrmml‘g BRI Y

128



SESSION 4

7""FOODPOLIS INTERNATIONAL CONFERENCE

Fun! Sustainability!

ILERAL

GATCHUP MUSTS0

~

tewaytorut frpmp w2agsu B
( Herea Conformity Laborstories

20
el

.
»
~

i e

Pizza Hut box

.




NeBA 4 H7% SMSSUHAH SHAHBA

4 )

the way 2o "wrl“"_ BIUGYUL A YA

Heoewa Conformity Labaratories.

Content

Q

m |nteraction

m Logistics innovation g"f;

s Smart packaging Q i

m Outlooks J-
e

4 )

Heoewa Conformity Laboratories

te a0 ml‘gl_ BRI Y

Tough choice ahead: standardized or differentiated?

m Logistics innovation facilitating an integrated or a flexible system, and improving
compatibility or performance of the packaging system.

s The packaging trade-offs between standardization and differentiation?
- New challenges ahead!
= Packaging should not be considered a sub-system of logistics or marketing, but

a strategically important area which contributes to overall supply chain performa
nce_(Daniel Hellstrém, Fredrik Nilsson, 2011)
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Session 5

Personal Lifestyle Assistant for Better Health through Nutrition: The COOK2HEALTH Project

Mariette SICARD

' Groupe Seb
l Team Manager

+ Educational Background @
(2]
2007 - 2010 Agroparistech Food process (pHD) §
2005 - 2006 Lyon university Master in Cognitive psychology .
2001 - 2002 Dijon university Master in sensory analysis
1996 - 2001 Isara Food engineer

- Work Experience

2016 - Present Groupe Seb Food science Team manager
2010 - 2016 Groupe Seb Innovation project leader
2007 - 2010 INRA Food science pHD

2002 - 2003 Renault trucks Sensory research

« A Brief Introduction

After a pHD on food complex system modelling, Mariette worked in the digital innovation team in group Seb to
develop new connected cooking devices and digital services. Since 2016, Mariette leads the Cook2health European
project. Funded by EIT health, this clinical study will test the impact of a digital nutritional coaching to prevent
chronical diseases.
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Abstract
Personal Lifestyle Assistant for Better Health through Nutrition: The COOK2HEALTH Project

Unhealthy lifestyles are a major factor contributing to chronic conditions that impose a huge financial burden in EU healthcare
systems. Insufficient physical activity, poor diet and obesity are significant risk factors for cancers, cardiovascular and metabolic
disorders and leading causes of morbidity and premature mortality. Clinical studies indicate that different conditions can be prevented
and sometimes reversed through adaptation of healthy habits. But the communication of Public Health failed to influence consumer to
change their habits. Unfortunately, free-living individuals are often poor at judging the healthiness of their own diet (choice of meal
constituents, cooking methods, portion sizes pattern of eating). Moreover, there is a lack of awareness of the contextual features
influencing eating behavior and even where there is motivation to change, people have difficulty translating good intentions into
healthy behaviors. By proposing suitable menu designs and easy recipes for the whole meal and all the family, OFS internet apps will
bring easy solutions to cook and progressively develop healthy dietary habits and lifestyles.

C2H’ s goal during 2016 is to lay the foundation of a more than 3 years larger project. It will include at least 20 volunteers in 2016 and
exponentially 200 Europeans expected in 2017.

Partners involved : Groupe Seb, Université Grenoble-Alpes, Aberystwyth University, Barcelona University

Cook2health is granted by EIT HEALTH, the European institute of Innovation & Technology of Health seeking to accelerate
entrepreneurship and innovation for healthy living and active ageing in Europe.
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Actifry, first nutritious and delicious success :
SEB

Olow fat fries (3 % fat vs 14%)
07 000 000 sold

Seulement 3% " de matiére grosse
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g World health challenge:

SEB
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= Ageing (more than 22 % > 80 y.o. in 2050}

= New way of life (sedentarity highly processed food. )

=» Increase of chronicle diseases (diabete,
hypertension. .., 70 % are link to bad dist)

=» Non sustainable health costs for states
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d Cooking, good for health?

SEB

Cooking time vs Obesity rate
(5tats from OECD-fibeory soclety of o glance 2011)
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d My actifry, my coach to cook at home

SEB

wvarionbs
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de recettes !
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SEB

QW rooprouis

95 %
safisfaction
the par eyt
used the
app

Vitagora French Delegation
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More carelully
thought-out purchases

Retum to home cooking

61% fﬁ i ['%8":. ’ili’

o AepOe mMeoils
with their children

Fresh fruit

L e megis
with their pariner

Vitagora French Delegation
7™ International FoodPalis Conference — November 154 2017
Advanced technologies in feod and beverage for consumers well-being

144



SESSION 5 7""FOODPOLIS INTERNATIONAL CONFERENCE

&

SEB
[%2]
m
wn
@
o
=
(%]

i Vitagora French Delegation
QW roobrouis 7% International FoadPolls Conference - Novembes 15 2017
T Advanced technalogies in foed and beverage for consumers well-being

& v
SEB Interactive Nutritious & Delicious
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g Actifry & me coaching for Actifry smart

SEB
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= Meru Mes programmes
@

SEB
Coaching nutritionnel ActiFry&Moi
P q Juste la banne |JO rtion !

W‘L-F

b_‘ H Je construis mon équilibre sur la journée |

< b3 --:J )
"
- ! Boire avant d'avoir soif |
.iﬁ-

[

Bien manger pour bien dormir |
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SEB

QWpp roon

152 9% -
Equilibrer les apports et les dépenses | 4 @@
S woum riartees pars 3 e o el il B 00 YNOMETL A0 e

ACtFry&MOI Y

obre programme de coaching nutritionna!

25 dpp 5. Mais comment y parsenir chagque:
jour?
MENU de la semaine
DEJEUNER DINER

* Smush doport -
- » Frsamia
- ot =+ Fra
» Compoto
» Zatado dv pliG as M » damben s
» Rt dednde * Tomatesd la provengale

Laguman vapeut - Yacart
& Pubir po de srine au choctial .

= Salade de gunoa

= Fart dn pirz mason
& Fiet i saumen »  Babat v
. + Pubtsavises
» Frud
= Fromagetianc

SEB

QW rooprouis

N

= Manu Mes programmes

Juste la bonne portion ! [ o 18 au 20 saptembies

Ni trop ni trop peu

Les recettes AEUFW e I8 sEmaine
5 T TN N

Liste des menus
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SEB
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d And tomorrow?
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d Key competitors in e-nutrition:
&

‘.
%" NestleHealthScience

Projet Iron Man
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4 Cook2Health experience :
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1- What to cook tonight ?

QW rooprouis
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z 2- How to cook it? = v 4 ‘
=1 iealt
[=] p &
4- My coach :
S 3-My health
() feedback
. s
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SEB

g Clinical test:

=»200 voluntears
<> UK & FR, 12 months
=»30 health parameters

~

QW rooproLs
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