


Software

» Traditional statistical packages
e Spreadsheet

e Special programs

— PanelCheck (Freeware)
— http://folk.uio.no/henninri/div/Setup _PanelCheck V1.3.1 rcl.exe
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www.matforsk.no

I On the Menu:

Mew knowledge about salting
of meat and fish

Hezlth foods seen as
unnatural

Hungry for fullness and
artificial sugar

The Campylobacter Culprit

SysDiet - healthy Nordic
meals

Salting i= a big deal

Changes views on food

safaty

Italians demanding
Morwegian lamb

d taste buds do not rust
PanelCheck

New knowledge about salting
meat and fish

The Horwegian
international fo
industry is inter
the effects of =
chlorida (salt] ¢
quality and human health. It is of par
importance to know the salting proces
when reducing the salt content of the
Fead more

NORWEGIAN FOOD RESEALI
EXCELLENT RESEARCH FOR TOMC
Matforsk's task is to assist, und
throughout the value chain. Qur
Effective production — Food, he:

Research at Matforsk
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PanelCR‘eck

Qualitiy Assurance and Optimal Utilisation of Descriptive Sensory Data
: Welcome to the PanelCheck project.
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Downloads

For Windows-users: PR
Download PanelCHECK v. 1.2.0 for Windo

For other systems/platforms:
The source code (in Python) is available here at Scurceforge. To make the source code run on your

platform you will need to install some packages listed on the next web page or below under Credits.
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PanelCheck so far

560 registered users

More than half are commercial companies

— About 60% are from Europe

From 53 countries

 Different businesses:

Sensometrics 2008

Food

Spirits & beverages
Ingredients

Cosmetics

Tobacco

Electronics / entertainment
Car manufacturers




Basics of PanelCheck

* |mport data
— Excel-files
— .txt-files (Tab, Comma or Semicolon delimited)
— Previous PanelCheck data (default)

e Data structure

— Columns: Assessor - Sample - Replicates - Sensory
attributes -

— Extra columns possible
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Assessor | Sample | Replicate | Colour Int [ Whiteness | Hue | Sweetness | Saltiness
5 QZL 3 5.8 5.9 5.8 6.9 3.2
8 NKJ 1 5.0 5.0 4.6 4.2 4.4
S NKJ 1 4.0 3.8 3.4 3.0 4.7
2 QZL 3 4.9 4.7 5.8 4.0 4.1
5 NKJ 3 3.5 3.9 3.6 4.5 4.8
4 PTW 3 4.5 4.6 3.3 4.9 5.0
2 AGH 2 2.2 1.7 3.7 3.9 3.5
9 PTW 1 6.1 6.2 3.7 5.2 3.2
3 AGH 1 2.5 2.2 3.7 3.5 3.8

Restriction:

Character variables only accepted in columns 1-3
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PanelCheck ¥1.3.1 rc1

File Wiew Help

Inivariake | Mulkivariake || COnsensus || Crverall | Enable/Disable every: |Single-select L
Line Plats | Mean & 5TO Plats | Correlation Plats | Profile Plats | Eggshell Plats | F & p Plats | MSE Plots | p-MSE Plots |
= Sensory data B55E55015! atkribkes: Samples:

O ey Plot | Panellist 5 v Lemonicd | Peas
--F‘eas v Panelist 9 ¥ Painkod | Trass
--Grass v Panellist 14 v HawOdor | Hazelnuts
--Hazelnuts v Panelist Z v Grassisd ¥ | Haw
--Ha';.-' v| Panelist & v | SoyDd | Paint
--F‘aint v| Panelist 3 v| PeaCd | Plastic
: ) v | Panellist 13 v StearineCd v Lemon
- Plastic v| Panelist 15 v/ hutod v| Soybean Ol
- Leman v Panelist 11 v/ Plasticod ¥] Stearine
"5':"?":“3‘5"" il | Panellist 7 v | LemanFl
[+ Skearine v PaintFl

v | HayFlay

v GrassFl

v SovFlay

v| PeaFlay

| StearineF|

v | MUEFlay

| PlasticFl

m———
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PanelCheck is NOT an attempt to replace
stat programs!

 General overview
— Univariate
— Multivariate
— Consensus

— Overall



e Univariate

Sensometrics 2008

Line plots

Mean & STD plots
Correlation plots
Profile plots
Eggshell plots

F & p plots

MSE plots

p-MSE plots
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Basic idea

 Make quick overview
— All assessors and samples

e Zoom in on interesting details

|
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Fig. 1: Line Plot (F:\Sensometrics

Sample line plot: Peas

2008XTrening. xls)

Sample line plot: Grass

Sample line plot: Hazelnuts
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Sample line plot: Paint
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Mean & STD Plot: Panellist 2
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Mean & STD Plot: PaintFl
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Panellist 15

Correlation plot: Panellist 15, PeaOd
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= Pegs

Grass

= Hazelnuts
Hay

= Paint

= Plastic

= Llemon
Soybean Oil

= Stearine
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Panellist 5
Panellist 9
Panellist 14
Panellist 2
Panellist &
Panellist 3
Panellist 13
Panellist 15
- - — Panellist 11
Panellist 7

Profile plot: NutOd
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——  Panellist 5
Eggshell plot: SoyOd ——  Panellist 9
. , : ' ' ' ' ' ' —— Panellist 14
—— Panellist 2
—— Panellist &
—— Panellist 3
- — — Panellist 13
- — — Panellist 15
- — — Panellist 11
- — —  Panellist 7
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Prod. sign.
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p*MSE plot: LemonOd

p*MSE plot: PaintOd

p*MSE plot: HayOdor

p*MSE plot: GrassOd

Prod. sign.
(2-way ANOVA):
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p<0.05

p<0.01
p<0.001
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p*MSE plot: SoyOd

Prod. sign.
(2-way ANOVA):
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pplot: sorted by assessors

— LemonOd
——  PaintOd
—_ HayOdor
GrassOd
——  SoyOd
——  PeaCOd
e StearineOd
MNutOd
— PlasticOd
— LemonFl
——  PaintFl
——  HayFlav
——  GrassFl
B SoyFlav
— PeaFlav
— StearineF!
— NutFlawv
PlasticFl

_ sign. level: 1%

_ sign. level: 5%
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p*MSE plot: LemonFl
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Multivariate
— Tucker-1
— Manhattan plots

Consensus
— Original
— Standardized
— STATIS

Overall

— 2-way ANOVA (without reps)
— 2-way ANOVA (reps)

— 3-way ANOVA
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Tucker-1 (PCA)

« Unfolding data matrix (from
long-and-thin to short-and-fat):

Assessor 1

Assessor 2

Assessor k

Assessorl| Assessor k
3.5 14 3.2 4.6 11
5.6 3.7 3.5 3.7 6.0
2.2 1.0 3.6 8.9 2.4
80 | 86 | 29 | 13 | 7.9
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Tucker! - common scores:
10 . . .
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Tucker1 - comelation loadings: Panellist 2
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Manhattan plots

 PCA for each assessor separately
* Figure shows % explained variance for each PCA

e Large white areas: good
« Large black areas: bad

|
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Panelist §
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Manhattan Plot: Panellist 5
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Consensus

 Consensus Data (Mean values for each attribute and sample)
e PCA Scores

« PCA Loadings

 PCA Correlation Loadings

* Bi-Plot (Scores & Loadings in the same frame)

 PCA Explained Variance

o Spider Web (Mean values)
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Original: PCA scores
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Original: PCA loadings
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Original: Bi-Plot
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Original: PCA Correlation loadings
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Original: PCA explained variance
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Original: Spider Plot
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Overall

o 2-way (Sample - Assessor; no replicate: no interaction)
o 2-way (Sample - Assessor - (nested) Replicate: interaction)

o 3-way (Sample - Assessor - (crossed) Replicate: 2-factor
Interactions)

B ﬂNoﬁ
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Product Effect

FAssessor Effect

Assessor*Product Interaction
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ANOVA output

Akkributes
Assessor EFfect (F values)
Significance

Product Effect (F values)
Significance

Assessor*Productk Inkeraction (F walues)
Significance

Sample means & L350
Sample means & Bonferroni L50

Sensometrics 2008

Sitronlukk  Malinglukk  Hewlokk  Gresslukk

2,74
0,005

40,09
0,000

2,61
0,000

0,73
1.21

1.00
0. 446

210,87
0,000

1.76
0,005

0,46
0,77

8,73
0. aad

2,12
0,045

1.74
0,006

0.71
1.15

2,73
0.a09

0,66
0,723

4,41
0,000

0,97
1.63



« Ciritical values for multiple comparisons: level 0.05
« Sample means & LSD: Based on SE for specified pair of means

 Sample means & Bonferroni LSD: Prevents experimentwise error
from growing as the number of comparisons increase

e Personal wish:

— Tu key’s test («...is the most useful pairwise comparison procedure Statistix perforfrj_s”)

— Select level of significance
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In defence of using PanelCheck ANOVA

« At Nofima Food, ANOVA output is usually not included verbatim
In project reports, but interpreted by the panel leader. The
results are only presented in plain text, emphasizing important
significant attributes. (Standard phrase in reports: “The ANOVA
output is not included here, but may be obtained by contacting
Nofima Food)

« Still: most statisticians probably prefer ANOVA output from their |
favourite stat program .

IJchlma
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Some (weird...) problems

e Character variables only in column 1-3

e Multiple comparisons: only lowest p-value
« ANOVA models: restricted choice
 Frame colours: ANOVA model?

 Some univariate plots are not very meaningful when all
assessors and/or attributes and/or samples are selected!
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Can do some ANOVA and PCA models

« ANOVA models available
— 1-way (separate analyses for each assessor)
— 2-way (Sample - Assessor; no replicate: no interaction)
— 2-way (Sample - Assessor - (nested) Replicate: interaction)

— 3-way (Sample - Assessor - (crossed) Replicate: 1- and 2-
factor interactions)

— Output: Excel entries

« PCA model _. \ -
— Straightforward (unweighted, centered Py
— Output; Plots P |

IJchlma
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