SensoMinérR

SensoMineR : the free software to perform

sensory analysis

Frangois Husson & Sébastien L&



what is ~.

> Afree software, more and more used in all the world
» Easy to install on Windows, Linux, Mac

» With a lot of libraries (more than 1700 libraries)

» Continuous development of the software, new methods and methodologies

immediately available
» Graphs and outputs easy to export
> Possibility to make programs and to use pre-define functions
» Available with a Graphical User Interface

» Available from Excel (or Openoffice)



Why SenseMinéR

» To have a software to perform sensory analysis

» To make available the most classical methods to analyse sensory data
» To make available the new methodologies developed in sensory analysis
» For teaching, research and development

> Free and available for all students in their internships or their jobs ... and all

people interested by sensometry

» Easy to use with a GUI or from Excel



SenseMinéRr

* Characterizing products

* Relating sensory data and instrumental data
* Assessing panel performances

* Mapping consumers’ preferences

* Holistic approaches

* Triangle tests

FACTORMINESF
* PCA

* Correspondence Analysis (and Multiple CA)
* Multiple Factor Analysis
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Comparing sensory profiles provided by several panels:

application to a cross-cultural study
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The data

* 8 biscuits (4 French, 4 Pakistani)

Sooper Gala Candi Lite Milco
Pakistani - - - -
biscuits
- Petit Brun Petit Beurre Palet Breton Sprits
renc . |
biscuits ri - r- -
* 7 panels

* one French

* one Pakistani



French

* 12 panelists

* Training: 2 sessions
* (16+7) descriptors

* | replication

The data

Pakistani

* 11 panelists

* Training: 6 sessions
* 16 descriptors

* No replication



How to compare the two panels?

* Have a quick look at each panel v/a its respective products space
— from a one-dimensional point of view
— from a multi-dimensional point of view

* and performance at a
— panel level

— panelist level

* Immerse the two products spaces into one in order to compare
them
— with Multiple Factor Analysis, Indcal model, Procrustes analysis
— by taking into account the individual variability



How to compare the two panels?

* Have a quick look at each panel v/a its respective products space

— from a one-dimensional point of view

— from a multi-dimensional point of view
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The Pakistani data
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The Pakistani data

=
H
T
g T
A=
E
s
-]
NIEE:
[
- =
NN
;

ot 8 9 14

Gala Milco Petit_Beurre Sooper Sprits

Candi_Lite
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* Have a quick look at each panel v/a its respective products space

— from a one-dimensional point of view
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from a one-dimensional point of view

Define your anova model

Factors (pick one or mare) (double-click)

Praduck

Model Formula

Product+Fanelisy

Select descriptars (by defaul, all descripkors are selected)
”

Thickness
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Ml
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The significance level For the AO0Y model; |0.05

Keep the results in: resulks
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from a one-dimensional point of view

rumblylfhicknes
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if a; <0 in red
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from a one-dimensional point of view
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from a one-dimensional point of view

I~ R Console
File Edit Misc Packages ‘Windows Help
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Coeff Adjust mean
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* Have a quick look at each panel v/a its respective products space

— from a multi-dimensional point of view
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from a multi-dimensional point of view
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from a multi-dimensional point of view

Average data table
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from a multi-dimensional point of view

p products
k descriptors
| panelists

Average data table

®Milco

° ®candi Lite
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from a multi-dimensional point of view

Average data table || Average data table - ~Average dota fable

- for virtual panel'T | Create virtual panels from the true panel to draw

varnna e | confidence ellipses around the products and

oot confidence areas for the variables

# «——— Milco seen by 1
\ virtual panel




from a multi-dimensional point of view
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Dim 2 (27.26%)

Dim 1 (40.67%)



Dim 2 (27.26%)

from a multi-dimensional point of view
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Color
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from a multi-dimensional point of view

Candi_Lite Gala Milco [Palet BretonPetit Beurre| Petit Brun Sooper Sprits

Candi_Lite
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How to compare the two panels?

* and performance at a
— panel level
— panelist level




at a panel level (French panel)

Product

Epaisseur

Couleur

Croquant

Friable

O_Beurre

Granuleux

G_Citron

O_Vanille

G_Beurre

Dur

O_Citron

O_Caramel

G_Caramel

G_Vanille

Farineux

Fondant

O_Lait

Sucre

Pateux

G_Lait

Sale

Goeuf

O_Oeuf

0.07613

0.4962
0.8524
0.2933
0.8919

0.3996
0.05962
0.1263

Panelist Session Product:PaneligProduct:SessionPanelist:Session median
0.09113 0.9944 0.08525 0.05796
0.2171 0.295 0.3323 0.1209
0.3272 0.2666 0.302 0.1333
0.6439 0.9792 0.2222 0.1141
0.2636 0.8134 0.4352 0.1392
0.5011 0.8561 0.8181 0.3941
0.2457 0.7454 0.1091 0.05456
0.1077 0.05812 0.06779 0.05545
0.5907 0.5095 0.305 0.153

0.05736

0.07475

0.5489 0.2198

0.06154

0.4746

0.4209

0.6312 0.8952

0.05483

0.1007

0.554 0.9091

0.2798

0.873

0.1179

0.6082
0.4161
0.502

0.05273

0.08943




at a panelist level

Epai sseur Cr aquant G _Cit
Renaud Grel et 0.9699 09649 88¢
\ .
reement between panelists
~——] — Ag
Epaisseur Croquart &Ciwm Fris Codeur Grandeux O_Beure O Vanille O _Citron G Carandl Dur G _Beure O _Caranel G Vanille Farineux Pateux Fondant O_Lait G Lat Sucre Sde Goeuf O_Ceuf median
Renaud Grdlet 0.969 09649 18899 098 0.8667 0.9038 0926 0.8286 0.8107 0831 07537 08376 0.7576 0.8566 06613 02116 07602 04331 04183 046381 0399 04916 0.8286
A
|
Richard 0.985%6 09097 07735 09483 09171 0.9506 0.9005 09106 06746 09459 0.7883 0917 Q779 08634 06339 Q702 0.6608 08176 06028 04677 04852 074 0842 08176
Blay 0.962 05706 0989 09219 0783 09845 0539 09507 0.9028 0.8185 0.7889 04741 0373 0.7663 03521 0839 09883 05753 0520 06356 04628 0551 0549 0.7668
Cécile Bertrand] 0.9875 09727 0.9082 0.9596 [ok:2:22) 09168 0773 07854 0.006221 0.8605 0734 03207 0.7526 01042 03451 07316 05285 Q7516 03563 07 -0.00857 02663 0.7526
Hode 0.95%5 09808 0934 0.989 09553 07561 07525 08773 01048 0.8553 07524 09161 ole 2] 07229 02034 0643 06727 06897 07864 0.6467 04008 0.2862 07525
Bosseart 09784 0894 0969 0.9998 08276 0.8559 07731 09675 0.966 0.6466 05414 07348 07344 0.8652 03381 034 07201 07753 05698 03161 07213 02173 05258 0.7348
AudreyDion 0.9833 o843 09112 0.3627 0.8946 05833 07734 06381 02876 0.8156 09011 06852 08116 0.4061 0708 06596 04779 07378 oss4 05597 084 02438 -02153 0708
Rouwer 0.9826 09078 09764 0.8027 08293 09137 0.884 09316 0.7485 03046 07598 06447 05815 06741 06851 02476 06047 alea2 04536 01345 02128 04729 06851
\irginie 06508 -0.08902 09954 09186 07525 0.8%6 055 0.8669 0.1066 05353 09721 06746 0452 076 06301 0.6049 047 a7 0947 -02167 08611 04653 0.6746
Ameury 0.9688 092 0763 0.8792 09668 08881 0.6675 04330 07974 0527 0.6868 08169 Q7567 06315 07114 -01107 06013 01572 -04315 0.6469 0.372 064 01402 06575
Flarie Gilbert 0.9476 09585 09587 0.8726 0829 08118 0.8881 06115 09102 03128 0.6266 07382 064 -01002 04712 065 0531 004992 0318 0.8876 0.8079 02480 -0204 064
driamehazc 09775 0356 0.7886 09479 02122 0382 0.6054 05973 0.9245 0.7632 04761 o728 02513 08479 Q787 0.7479 05092 02343 01346 0.3206 0.8248 0256 0.6064
median 0.9694 09164 09097 0.9073 0.9062 08426 0.8308 0.8263 0813 0.779%6 0.7578 07459 Q7013 06921 06886 06448 0624 059 05494 05137 04766 04008 03757 0.7189




at a panelist level

Epasseu Coueur
Cédile Bertrard 0.004124 oon
-
P-value of the F-test (by panelist)
—
V Epaisseur m Croquant /w{ G Citran O Beure G_Beurre O Carand Dur O Varille Grarueux Farineux G Vanille O Citron O Oauf Pateux Sucre O Lait G _Lait Fondart Goauf G Cararel Sde medan
Cécile Bertrand 0004124 0011 5653056 0.0002073 0001223 01027 0.003332 002288 01743 0.004274 0.008074 001139 o277 0.006469 08206 0.0006688 00484 06376 o 00853 06083 0373 0.004064 001139
—
Richerd 7.197e-06 0.004246 003649 0001602 9772207 0001378 03371 0008131 00%628 01619 0.001924 0.02508 001026 005201 001059 00356 02024 01488 02406 00z 03124 000221 03977 002508
AudreyDion 2.026e-06 001422 0.00397 o271 008021 004022 5564e-07 01014 0065424 0.08573 0518 02130 001783 02159 02468 0.003089 06456 00383 0.006445 01767 0.008291 02288 008021
Bosseart 0.004002 0.0004064 002038 003685 1064e-07 00007417 0007048 006302 01431 0.0001872 0.0747 ongr 04815 0006329 000447 03213 0006272 01292 0.0581 0005386 02002 01075
0.0002607 0003316 00001717 0001952 004381 01847 006316 002669 002737 0508 0.794 008042 02206 0.08%61 02432 004343 007353 01586 00233 01736 004007 02308 07280 0.08061
Reraud Grelet 8124e-05 8407e-06 0000945 0001524 0038 0.04307 003077 006857 00479 0209 012 009103 007778 05 01014 002269 02134 05819 01098 o4 010 03771 586e-06 007778
Florie Gilbert 0.007618 0239 0.0006434 0026 268%-06 00633 01431 03002 05 01036 0.03206 007837 003293 0003384 0408 003683 002545 00834 ke c) 04291 02266 elecei i 021% 00834
Virgirie 0.0001756 0.0068 01109 007901 0864 002004 00001979 003298 01281 0.08969 04631 013% 01149 05 00402 02208 0.006606 0.006459 00245 0342 00971 031 0,004 008969
Rouwer 6.501e-06 0.007386 omez7 00042 0007912 03016 008481 01572 003673 002636 0.09501 012% 01612 0.000157 02878 04106 01724 04472 02266 043 001053 06171 009801
Hode 2.234e-06 0.006127 0000175 0.0008666 00004172 003646 006737 01534 0.006016 0187 0443%6 02066 01453 o77r™ 06216 07452 00173 0001988 05269 01927 02871 008306 01005 01005
Blay 0002365 0.00088 01014 001507 05 004965 01904 007484 02108 008563 0.0001863 09012 01019 05 001066 02399 04604 0003085 0.08361 04623 0008861 06819 05 01014
Areury 4662006 0001318 1868056 003223 02785 001261 009774 003809 0.003986 02834 0104 01631 03386 003504 01313 08791 01764 06431 0.9064 001075 09436 001284 02606 01054
medan 0.0001284 0.006463 0.008506 0009154 00oo11 003839 008026 00689 007526 0.09685 0.1002 01053 01084 ons4 01164 01319 0134 01 0172 01831 02017 02153 02211 0.08085




How to compare the two panels?

* Immerse the two products spaces into one in order to compare
them

— with Multiple Factor Analysis, Indcal model, Procrustes analysis
— by taking into account the individual variability



How to compare the two panels?
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Immersion of the two products spaces

Average data table Average data table
pXxkl pxk2

Multiple Factor Analysis, Indscal model, Generalized Procrustean Analysis

* Existence of a common structure
* Comparison of the partial representations

* Study of the homologous descriptors



Average data table Average data table

MFA or HMFA
_|_

Resampling techniques
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Preference mapping

Average data table

Average data table

Hedonic data table

Palet_Breton™

pxkl pxk2 pXnb_consumers
PCA or MFA to obtain the Projection of the
space of the products individual’s preferences
’ by regression
®Milco
Ca:di_Lite
'GaTa ---------------
Sprits™ | mPetit_ Brun
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SenseMinéR

http://sensominer.free.fr

Journal of sensory studies SensoMineR a package for sensory data analysis



