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SESSION 4SESSION 4
OutcomesOutcomes & & GuidelinesGuidelines

Preference mappingPreference mapping of of sensory profiles sensory profiles 
and and hedonist tests hedonist tests p. 138p. 138
U.Fischer, DLR PfalzU.Fischer, DLR Pfalz
Segmentation of consumers with respect to their Segmentation of consumers with respect to their behaviour behaviour 
towards typical food products in France, Germany and Spain   p. towards typical food products in France, Germany and Spain   p. 152 152 
G.G.GiraudGiraud, ENITA Clermont, ENITA Clermont
HowHow to build up and improve food products typicalityto build up and improve food products typicality p. 159 p. 159 
L.M.L.M.AlbisuAlbisu, CITA, CITA ZaragozaZaragoza
Guidelines How to Control Typicality Guidelines How to Control Typicality p. 166p. 166
V.V.BaetenBaeten, CRA, CRA--WW
How to promote food products typicality How to promote food products typicality p. 181 p. 181 
L.M.L.M.AlbisuAlbisu, CITA , CITA ZaragozaZaragoza
Implementation of the project in Germany: DC Pfalz p. 188p. 188
U. Fischer DLR Pfalz
Conclusion & PerspectivesConclusion & Perspectives p. 195 p. 195 
G.G.GiraudGiraud, ENITA Clermont , ENITA Clermont 

WhoWho are are thethe participants of participants of the conferencethe conference?? p. 201p. 201
Y. Y. KebedeKebede, , ENITA’s studentENITA’s student

��������������������

Preference Mapping 
of sensory profiles

and hedonist tests

U. Fischer, M. Petzoldt, A. Lebecque, J.N. Serra, G. Giraud, 
H. Resano, L.-M. Albisu, P. Courcoux
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Question which will be addressed

• Which wines and hams are liked by consumer? –
Consumer preferences

• Why are some wines and hams liked by 
consumer?
Drivers of preference

• What is the impact of labeling / packaging ?
• Do all consumer like the same wine?
• How much differ consumer from France, Spain 

and Germany in their preference patterns?

What is the structure in the 
whole data set?

Principal Component Analysis

9 
w

in
es

28 sensory attributes 28 LOADINGS

9 
S
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O

R
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S

PC1, PC2 ...
PCA
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PCA of sensory data of 6 Dornfelder and 
3 Beaujolais wines

Beaujolais: sour, astringent, 
strawberry – less colour, less fruity

Dornfelder: fruity, red colour, sipcy
less astringent, less sour

Products (PC1 and PC2: 79.69 %)

BV B56
BJ B34
BJ B31

discD26

coopD7

coopD57
discD52

estateD38

coopD37
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Beaujolais direction

Dornfelder direction

Variables (PC1 and PC2: 79.69 %)

color intensity
color hue

strawberry

berry fruit

sour cherry

plum/animal
rhubarb

green bean/elder

herbaceous

toasted oak

coffee

pepper/nutmeg
fusel alcohol

buttery/cheesy

sweet

sour

Fruity_G

green- vegetative

spicy

burning

body/density

adstringent

bitter
sand paper
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Beaujolais direction

Dornfelder 
direction
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9 
w

in
es

194 consumers 194 LOADINGS

9 
S

C
O

R
E

S

PC1, PC2 ...
PCA

Do all consumers prefer the same 
wine ?

Internal Preference Mapping
1. PCA using consumer preferences as a 

variable
2. Clusteranalysis of the individual loadings to 

group the consumers  
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Preference mapping of 194 German consumers 
tasting 6 Dornfelder and 3 Beaujolais wines

Variablen (Achsen F1 und F2: 41.72 %)
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Products (PC1 and PC: 41.72 %)

BV B56

BJ B34
BJ B31

disc. D26

coop D07

coop D57

disc. D52

estate
D38

coop
D37
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Not much clustering, some 
preferences for Beaujolais and 
discounter Dornfelder

BV B56

BJ B34
BJ B31

Main preferences for estate and co-op 
Dornfelders from vintage 2003

282

What sensory properties determine 
consumer preferences ?

Drivers of preference

9 
w

in
es

28 sensory attributes

9 
w

in
es

Preference
28+1 
LOADINGS

9 
S

C
O

R
E

S

PC1, PC2 ...

PLS1
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External Preference Mapping relating consumer 
preference to sensory properties (QDA)

Beaujolais direction

Dornfelder direction

Variables (PC1 and PC2: 79.69 %)

color intensity
color hue

strawberry

berry fruit

sour cherry

plum/animal
rhubarb

green bean/elder

herbaceous

toasted oak

coffee

pepper/nutmeg
fusel alcohol

buttery/cheesy

sweet

sour

Fruity_G

green- vegetative

spicy

burning

body/density

adstringent

bitter
sand paper
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Products (PC1 and PC2: 79.69 %)

BV B56
BJ B34
BJ B31

discD26

coopD7

coopD57
discD52

estateD38

coopD37
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Preference

Preference
D38 estate 

D52 disc 
D57 coop 
D37 coop 
D26 disc 

D07 coop 
B56 BV 
B31 BJ 
B34 BJ 

Drivers of Preference: colour,fruitiness, sour cherry, sweetness, 
body – not sour, not astringent 
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Preference mapping: 
blind presentation to French consumers 
(N=77)

Not enough consumer for clustering, 
but 2 directions

Beaujolais: astringent, veggy
Dornfelder: fruity, red colour

Prefmap-Blind test-French data-WINE

D56

D37
B62

B61

B60
B56

B34

B31
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Variables (axes F1 et F2 : 78,62 %)
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Internal Pref Map of French and German 
consumers

P
C

2 
10
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%

-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

PC1 : 14.98 %

B31b

B34b

B56b
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B31i
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B56i
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D37b

D52b

D37i
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Internal Pref Map of German consumers
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D37b

D52bB31i
B34i
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D37i
D52i
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Drivers of preference: German consumer preferences correlated with
descriptive sensory data 1st factor � Dornfelder dimension

colour hue
body/density 
colour intensity 
sour cheery
sweetness
fruityness
berryfruit

sour
green/vegetative
adstringent
strawberry
rhubarb
Cooked 
plum/aimal

green bean
fusel alcohol
herbaceous

positive

negative

288
-0,4 -0,2 0 0,2 0,4 0,6 0,8correlation coefficient

sour

green bean/elder

rhubarb

cooked plum/animal

fusel alcohol

fruity

sweet

coffee

sand paper

black pepper/nutmeg

green-vegetative

buttery/cheesy

strawberry

burning

adstringent

sour cherry

herbaceous

body/density

color hue

spicy

berry fruit

color intensity

toasted oak

bitter

Drivers of preference: German consumer preferences 
correlated with descriptive sensory data 2nd factor

bitter
toasted oak
colour intensity 
berry fruit
spicy

sour
green bean/elderberry
rhubarb
cooked plum/animal
fusel alcohol

positive

negative
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Internal Pref Map of French consumers
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B31b

B34b
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290-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

correlation coefficient
 Acidity

O. Veggy

G. Rubber

G. Veggy

Astringency

O. Rubber

G. Dry  wood

O. Moldy

O. Gamy

O. Empy reumatic

O. Alcohol

Bitterness

O. Dry  wood

G. Empy reumatic

O. Raspberry

O. Blackcurrant

O. Fruits drop

O. Stewed f ruits

G. Liquorice

Color intensity

O. Cake spicy

Warm

Nuance

O. Other red f ruits

G. Fruity

G. Aroma persistency

O. Lactic

Dense

Sweet

Fleshy

Drivers of preference: French consumers preferences correlated 
with descriptive sensory data 1st factor

fleshy
sweet
dense
odour lactic
aroma persistency 
fruitiness
red fruits odour
colour hue

acidity
vegetative odour
rubbery taste
veggetative taste
astringency
rubbery odour

positive

negative
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correlation coefficient
O. Stewed f ruits

O. Fruits drop

O. Raspberry

 Acidity

O. Veggy

Astringency

G. Dry  wood

G. Veggy

G. Fruity

Warm

O. Other red f ruits

G. Aroma persistency

O. Cake spicy

Sweet

G. Rubber

G. Liquorice

O. Lactic

Fleshy

O. Empy reumatic

Dense

O. Alcohol

O. Dry  wood

Nuance

O. Rubber

Color intensity

Bitterness

O. Blackcurrant

O. Gamy

G. Empy reumatic

O. Moldy

Drivers of preference: French consumers preferences correlated 
with descriptive sensory data 2nd factor

moldy odour
empyreumatic taste
gamy odour
black currant odour
bitterness
colour intensity

stewed fruit odour
fruit drops odour
raspberry odour
acidity

positive

negative

292

Preference of German and French consumers

Interaction Plot

pr
ef
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en

ce

Germany
2

4.3

4.7

5.1

5.5

5.9

6.3

6.7

B31
BJ
2002

B34
BJ
2002

B56
BV
2003

B62
BV
2001

D37
Coop
2003

D52
Disc
2003

France

Dornfelder are more preferred by Germans, equal liking and disliking for Beaujolais



147

293

Conclusion Wine

• Drivers of preference for Dornfelder were colour, sour 
cherry, fruitness, body and low sourness and astringency.

• Driver  of preference for Beaujolais were body, astringency, 
fruitiness and colour.

• Blind and identified presentation gave similiar results – thus 
labeling and packaging were less important.

• In France preference for Beaujolais and Dornfelder are 
equal, in Germany only a minority prefers Beaujolais. 

• No meaningful clustering was possible.

• Typicality rating of experts and consumer preference were 
in good congruence. 

Preference mapping of 
French and Spanish hams

by French and Spanish 
consumers
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PCA of Spanish experts sensory evaluation

French direction: salty, adhesiveness, less 
cured flavour, less greasiness

Spanish direction: Nutty, cured ham 
flavour, soft texture, less salty

Variables (PC1 and PC2: 59.52 %)
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Internal preference mapping of 7 Spanish and 3 

French hams by 213 Spanish consumers

blind presentation Clustering of consumers

Preference Mapping
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identified presentation Clustering of consumers

Internal preference mapping of 7 Spanish and 3 
French hams by 213 Spanish consumers

Preference Mapping
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Sensory evalutation of French and Spanish hams by
French experts

Perpendicular direction French and Spanish 
ham

Iberian style Spanish ham strong in nutty and 
rancid flavour, higher fat content

Variables (PC1 and PC2 : 63,97 %)

CRUST

RED COLOUR

HETEROGENE OUS RED COLOUR 

SUBCUTANEO US FAT

YELLOW COLOUR 
HETEROGENEOUS

FAT COLOUR
INTRAMUSCULAR FAT

CURED HAM SMELL 

RANCID SMELL 

NUTTY SMELL

SMOKE SMELL 

MOULDY SMELL 

CURED HAM FLAVOUR 
SALTY TASTE

RANCID TASTE 

NUTTY FLAVOUR

RAW MEAT 
FLAVOUR

PUNGENT 

FLAVOUR

DRIED 
TEXTURE

MELTING 
TEXTURE

FIBROUS 
TEXTURE

ELASTIC 
TEXTURE

STICKY 
TEXTURE DOUGHY TEXTURE

RANCID 
FLAVOURPUNGENT 

FLAVOUR

OIL TEXTURE
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Preference map of French and Spanish hams 
by French consumers

Only few French consumers prefer 
Iberian style hams

Sensory map of French experts

Variables (PC1 and PC2 : 63,97 %)
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Internal Pref Map of French and 
Spanish consumers
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Internal Pref MapInternal Pref Map of of SpanishSpanish and and FrenchFrench consumersconsumers
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Preference of Spanish and French consumers
Interaction Plot
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Conclusion Ham

• Spanish consumers clearly preferred Spanish ham, even more 
when the label was identified.

• The majority of French consumers preferred French ham, but 
some liked Spanish ham as well.

• Drivers of preference for Spanish hams were nutty flavour and 
cured ham flavour, while French hams were preferred due to salty 
taste, raw ham odour and the absence of rancid flavour, typical to 
aged hams.

• French and Spanish consumer show opposite preferences. 

• Internal and external preference mapping were powerful tools to 
characterise and interpret consumer preferences.

Segmentation of Consumers With Segmentation of Consumers With 
Respect to Their Respect to Their BehaviourBehaviour

Towards Typical Food Products in Towards Typical Food Products in 
France, Germany and SpainFrance, Germany and Spain

G. G. Giraud Giraud ENITA Clermont    ENITA Clermont    
with help of A. with help of A. LetortLetort, J.N. , J.N. SerraSerra, C. , C. AmblardAmblard, L.M. , L.M. 

AlbisuAlbisu, A.I. , A.I. SanjuanSanjuan, H. , H. ResanoResano, , 
U. U. EnnekingEnneking, M. , M. PetzoldtPetzoldt, I. , I. TriguiTrigui, P. , P. CourcouxCourcoux



153

305

CrossCross--cultural cultural preference mapping hampreference mapping ham

S16 Teruel DOS16 Teruel DO
S18 Huelva DBS18 Huelva DB
S19 Huelva DOS19 Huelva DO
F16 AveyronF16 Aveyron
F17 Bayonne DBF17 Bayonne DB
F15 Auvergne onF15 Auvergne on--farmfarm
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ConsumerConsumer
ss

Spanish Spanish 
blueblue

French French 
greengreen

SamplesSamples
b b blindblind

i i identifiedidentified

Preference Preference for for ownown country of country of originorigin, , some some open open tasterstasters, French , French less less exclusiveexclusive
Information Information improves improves ratings but ratings but does does not change not change preferences’ preferences’ orientationorientation

P value = 0.0002P value = 0.0002 33.12% variance33.12% variance
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Significant difference and someSignificant difference and some congruencecongruence

1: F15 Auvergne on1: F15 Auvergne on--farm   farm   4: S16 Teruel DO4: S16 Teruel DO
2: F16 Aveyron              5: S18 Huelva DB2: F16 Aveyron              5: S18 Huelva DB
3: F17 Bayonne DB          6: S19 Huelva DO3: F17 Bayonne DB          6: S19 Huelva DO

Means and 95.0 Percent LSD Intervals
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Spain          Spain          FranceFrance 1 2 3 4 5 6
3.8
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SpainSpain
P value = 0.0001P value = 0.0001

P value = 0.0145P value = 0.0145

1 2 3 4 5 6
3.9

4.4

4.9

5.4

5.9

6.4

6.9

FranceFrance
P value = 0.0176P value = 0.0176

Spanish consumers better Spanish consumers better 
appreciated the selection than appreciated the selection than 
French French diddid

French French appreciations appreciations more diversemore diverse

There is There is place for place for Iberian ham Iberian ham in in 
AragonAragon

Is there Is there a place for Teruel a place for Teruel ham ham in in 
Auvergne?Auvergne?
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CrossCross--cultural cultural preference mapping winepreference mapping wine
ConsumersConsumers

German blueGerman blue
French greenFrench green

SamplesSamples
b b blindblind

i i identifiedidentified

D37 D37 DornfelderDornfelder D. D. Weintor Weintor 
D52 D52 Dornfelder Dornfelder RheinbergRheinberg--KellereiKellerei
B31 Beaujolais Château B31 Beaujolais Château l’Eclairl’Eclair
B34 Beaujolais Père la GrolleB34 Beaujolais Père la Grolle
B56 Beaujolais Village Domaine B56 Beaujolais Village Domaine NuguesNugues
B62 Beaujolais Village B62 Beaujolais Village DistributorDistributor

PreferencePreference for for ownown country of country of originorigin, , somesome open open tasterstasters, , 
Information Information improvesimproves ratings but ratings but doesn’tdoesn’t change change preferences’ preferences’ orientationorientation
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Significant difference and someSignificant difference and some similaritysimilarity
Means and 95.0 Percent LSD Intervals

1 2
4.8

5

5.2

5.4

5.6

5.8

FranceFrance

GermanyGermany

1: B31 Beaujolais Château 1: B31 Beaujolais Château l’Eclair          l’Eclair          4: B62 Beaujolais Village 4: B62 Beaujolais Village DistributorDistributor
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P value = 0.0000P value = 0.0000
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French French appreciations appreciations more diversemore diverse
GermanGerman more sensitive /informationmore sensitive /information
Magic words Magic words Château, DomaineChâteau, Domaine
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ClusteringClustering of German of German ConsumersConsumers
Cluster analysis with standardized utilitiesCluster analysis with standardized utilities (k(k--meansmeans))
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ClusteringClustering of German of German ConsumersConsumers

•• ClusterCluster 1, n= 771, n= 77
OriginOrigin--driven buyersdriven buyers of of domesticdomestic DornfelderDornfelder

•• ClusterCluster 2, n= 32 2, n= 32 
ImageImage--driven buyersdriven buyers of of domesticdomestic DornfelderDornfelder

•• ClusterCluster 3, n= 493, n= 49
PricePrice--sensitive sensitive buyersbuyers of of estateestate--wineswines

•• ClusterCluster 4, n= 46 4, n= 46 
ImageImage--driven buyersdriven buyers of of foreign Beaujolaisforeign Beaujolais--winewine
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ClusteringClustering of of Spanish ConsumersSpanish Consumers
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ClusteringClustering of of Spanish ConsumersSpanish Consumers

• Cluster 2, n= 95,    44%
Driven by local tastes

• Cluster 4, n= 65,    30%
Driven by quality labels and high prices

• Cluster 3, n=37,     17%
Local tastes at low prices, and no need of 

quality label
• Cluster 1, n= 19,     9%

Market niche for French hams






























































































