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Why breeding on culinary criteria ?

● Improve quality product
if heritable traits
if correlated with good performance

● Diversify and adapt crop to different consumers, process

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

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



Importance of bibliography

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 ?

● Understanding
○ Studying the G*E interaction to 

adapt crops to environment
○ Identification of heritable traits

● Breeding for heritable traits

● Characterizing
○ The typicity of a product 

(genotype*environment)
○ The diversity 



When in the breeding process ?



Who ?

The type of panels impact the choice of the sensory test

Naïve assessors
Consumers…

Semi-naïve assessors
farmers, bakers…

Qualified assessors
trained panel, chief…



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

Too expensive in time and 
money (panel remuneration, panel 
training, laboratory…)

Heterogeneity and seasonality  
of product

⇒ alternative 
methodologies less 

expensive but reliable

⇒ representativity and 
homogeneity of sample

New sensory methodologies 
based on spontaneity and 

panel expertise

Napping
CATA

verbalisation 
task

On-field sensory analyses



How ?

The choice of the sensory 
test depends on :

● Objective 
● Panel expertise
● Product number

Decisions tree proposition to choose the adequate sensory test



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=
&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url
=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520g
uide-DIVERSIFOOD_2018-
VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449

An online tasting guide

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520guide-DIVERSIFOOD_2018-VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520guide-DIVERSIFOOD_2018-VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520guide-DIVERSIFOOD_2018-VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520guide-DIVERSIFOOD_2018-VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiMrurlgOuBAxXBVKQEHVFZDs8QFnoECBoQAQ&url=https%3A%2F%2Forgprints.org%2F38095%2F1%2FTasting%2520guide-DIVERSIFOOD_2018-VF.pdf&usg=AOvVaw2LtZDALVTnQvdgQggVHjFz&opi=89978449


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 legumes by Napping (2)

Napping on field, CRBA



Impact of environment factor on 
global quality of tomatoes

Groups of tomatoes from the 
same environment

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

7 tasters, used to eat tomatoes
sweet

aqueous



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

Breeding for a identified ideotype of tomatoes (cauralina)

⇒ Ranking test on selected traits : 
Juiciness
Sucrosity
Farinosity 



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

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

Selecting CdC S1 for multiplication

sweetness

CdC CdC CdC CdC



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. 



Example 3 : Demonstrating typicity by CATA (2)

Participants (~60 naïve consumers) have perceived differences 
between bread from PACA and bread from AURA, 2 french region

7 breads
4 from PACA Region
3 from AURA Region

60 naÎves tasters



Discussion

● What difficulties you encountered 
when breeding for quality? 

● Do you use alternative sensory test? 

● what do you need to improve your 
practice of culinary breeding? 


