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Why breeding on culinary criteria ?

e Improve quality product

if heritable traits
if correlated with good performance

e Diversify and adapt crop to different consumers, process

=To better promote/valorize product?
= to better feed people? (tasty, diversified)

o Animate a multi-actor network along the Farm to Fork stream



Importance of bibliography
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Fig. 1 Variability proportion affecting on natural variation in analytes. Variability of each analyte explained by the location effect was used to order
analytes on the X-axis (from the highest to the lowest)

A comparison of the nutrient composition and statistical profile in red pepper fruits (Capsicums annuum L.) based on genetic
and environmental factors. Kim et al. Appl Biol Chem (2019) 62:48.




For what purpose ?

e Understanding

(@)

(@)

e Breeding for heritable traits

Studying the G*E interaction to

adapt crops to environment
Identification of heritable traits

e Characterizing

(@)

(@)

The typicity of a product
(genotype*environment)
The diversity

BREEDING PROCESS

Are the
YES differences
obvious ?

DISCRIMINATION TESTS (bookiets 2 & 4)

Semi-naive assessors

Overall, differences
Differences in given sensory attributes

CONSUMER TEST (booklet 3)
Typical consumers
Product acceptability
Preferences

PRODUCT CHARACTERIZATION

Definition of the sensory characteristics of
products and ingredients

NO

SENSORY PROFILE (booklet 5)

Qualified assessors
Description and magnitude of the
differences

Figure 1: Selection criteria to choose suitable tests

(«< De la perception a la mesure sensorielle », Fortin J. et Durand, N., Ed. La Fondation des
gouverneurs, 2004)



When in the breeding process ?

« Gustatory » breeding . [ Sensory test ] Type of taster

Characterization of genetic
resources and definition of
farmers expectations

Sector’s stakeholders
* Breeders

Napping® * Producers

* Consumers

Selection of genotype of interest

First generation of cross

Brainstorming
Second generation of cross References intakes
Characterization of
genotypes by sensory Internal panel: station salaried
descriptors gathering
Third generation of cross

Sensory characterization of Napping®
created genotypes/populations Sensory profile

Distribution Hedonic test Consumers, customers




Who ?

The type of panels impact the choice of the sensory test

Min. nb Max. nb

Taster’s Estimated

. Sensory test of Vi . : Disadvantages
Naive assessors tasters  products  SXPertise  time
Consumers s Ranking test Sensory Rank sums 12 6 No trained 1h e more -
descriptors
. . Hedonic test Hedonic qliari]i(tsa?i:/e 60 7 No trained 7h Need for many taster
Sem I-naIve assessors SENsoly Sensor Qualitative 10 - No trained 2/3h Only qualitative data
farmers’ bakerS. .. brainstorming Y but expert! Y4
1h (+7h :
Sensgry Sensory  Quantitative 10 6/sessions Trained training Timeant i
- profile . consuming
Qualified assessors

Sensory Mot No possibility to

tra[ned panel, Ch[ef_ . Napping Sensory dist;.mcg 10 12 but expert 1h compare ‘between
+qualitative sessions




Where ?

Specificity of sensory analysis in participatory and frugal research on fresh product

Quantitative descriptive analysis )
on-field sensory analy

® Panelists e separate booths

New sensory methodologies
based on spontaneity and
panel expertise
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WO
WaPP CATA
Too expensive in time and Heterogeneity and seasonality
money (panel remuneration, panel of product yerbalisation
training, laboratory...) task

= alternative
methodologies less
expensive but reliable

= representativity and
homogeneity of sample



H ow ? Understanding and checking

consumers preferences l{ Hedonic ranking test l.}l P12

{ Notation/overall appreciation || p12 |
Comparaison according
to few specifics °
sensory criteria -
The sensory space | Ranking test || p9 |
product is well known Position of the
. ; ) . product among the ©
The choice of the sensory | Seworgharaecization existing products _ { Sensory profle }{ pi5 |
[ Napping ]o~1 p17 ]
test depends on: / T ——
1s not well known Card

[ Sensory profile | p15 |

® Objecive e
e Panel expertise \ Napping - (p17 ]

Integrating sensory criteria | " Sensory profile })_‘ 15
e Product number Breeding |smmceremween]

in the breeding process

processhas ¢ =<
already started Interviews _{il

]—-{ Sensoly”pmﬁle - P15 i

Factor impact study ©

{ Nappmg } pI7 |

Understanding mechanisms for
working on qualities

Link between "
different data type

| Sensory profile | p15 |

Decisions tree proposition to choose the adequate sensory test
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An online tasting guide
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Example 1 : Factor impact study in legumes by Napping (1)

The sorting task: each taster are asked to
position the whole set of products on a sheet of
blank paper (a tablecloth) accordingly to their
similarity/dissimilarities.

two products are closed if perceived as similar
or, on the contrary, are far-off one another if
perceived as different. Each taster uses his/her
own criteria.

The verbalisation task: After performing the
napping task, the panellists are asked to describe
the products by writing one or two sensory
descriptors that characterized each group of
product on the map.




Example 1 : Factor impact study in Iegumes by Napplng (2)
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Napping on field, CRBA



Example 1 : Factor impact study in legumes by Napping (3)

Impact of environment factor on
global quality of tomatoes

Groups of tomatoes from the
same environment

7 tasters, used to eat tomatoes

Dim 2 (19.99%)

JT_CRBA
1 AR_CRBA
0
o
CRBA
-1
2 Sweet
3 -2

G_CRBA

RB_CRBA
-

RB_VG
JT_JMR
JMR
AR _JMR
IMR
CRBA
i a JMR
JTVG VG
o: * VG
aqueous
G_VG
1 2

Dim 1 (36.07%)



Example 2 : Selecting precise ideotype by discrimination test (1)

Breeding for a identified ideotype of tomatoes (cauralina)

Profil sensoriel comparé Cauralina F1, Cauralina population

Couleur
10,0

Epaisseur de la
peau

= Ranking test on selected traits
Juiciness
Sucrosity
Farinosity

Charnu Flaveur

Farineux Croquant

Fondant Juteux

== Population = Cauralina

ide avec une flaveur assez développée. Elle est

« Cauralina: La variété est jugée assez colorée, aci
et fondante. Le fruit est charnu et peu farineux.

décrite comme plutét croquante, juteuse



Example 2 : Selecting precise ideotype by discrimination test (2)

Results of the Friedman rank sum test, p-value <0.05

CdC CdC CdC CdC Cauralina
S2 S4 S6 S1
- sweetness +
1 2 3 4 5

Selecting CdC S1 for multiplication



Example 3 : Demonstrating typicity by CATA test (1)

Each taster answer to a questionnaire where

a list of sensory attributes are proposed.
Taster choose the adequate sensory

attributes.
The order of the list is randomized.

Cochez dans la liste suivante les attributs sensoriels qui
décrivent selon vous le pain

Code pain

Opain d’épice

Oaréme de seigle

Oardme fumé

Osaveur de chataigne

Osaveur acétique (acide)

Oardéme de cannelle

Ogout salé

Osaveur lactique (doux)

Ogoqt carton

Ogo(t persistant

Oardéme de miel

Oarome toasté

Descripteur libre :




Example 3 : Demonstrating typicity by CATA (2) 7 breads

4 from PACA Region
3 from AURA Region
60 naives tasters
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Discussion

e What difficulties you encountered

when breeding for quality? e B s ( Yo
A < A
e Do you use alternative sensory tesi &d i  ( A
f% (% KA (Q\f\ f% j‘ A

e what do you need to improve your .
practice of culinary breeding? & & A3 A



