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2. Computerized plots

Y

dode —\

2 e o OBNS G a5 e L))
Sl e ol 20l 5 ails I sbe s r}\f« Shrw &
3o Sl S sl e Shs om B S
S K3 g 31 OLIL 2 S, 5 OIS e 50
Sbrosls (o L35 4 bsye Dl il (65,2
Sl g, Sl eslial O sscpl 51AS o sl 1 03 28
BB 4 b 5 sy cpl RIS )3 daesls LT
= s ULV ] O COCINC S W C VPP
b oobl Gl s SaS L (Shs sl e L35
5 e cmio 5o sladle glag e cn e 5l S
5 bl el sl LA i gl sl tasy
0y OLbd)lS b ol bl o Glaosls nds
ol S & S IS e by o DL
AWl&B@ug&Qw:&:@WQﬂl;wl@éj
S 3 e i) glaelilasl s ol Sl S5
OLT slaclad 5 o3l a5 sl 5 pm OLL 3L 55500
Glbly slaclgs 3 oslizal 250l &0 (L glac5La3)

DT a5 a5 b 50
Sl 5 bl Olaasiiey Oluli)lS @isdS gans 53 3
b OIS SOl geslizal (sl n 1y (s3aze slalBle
Ll bl bl s skl 4 s S
Unscrambler, SAS, PanelCheck, Sensomine R
@Y s 5 ST 5 Jsamme kS IS 51 Olebsl (sl
Sodes aje Lledd &35 ()13 o S50 o 255
Slaaile glaslly y Sl pl LA)U}\(J; o2
IY] sl il SB1S oo w0 Olg o 1y (gobl Cilises
35 gadte 51 (PCA) Jol gbaailpe Lo )
5 a5 Ol 5,8 & el bl sbolBle 3 55 (s
sl colis 5 o, Seslll wllhe b Sl s
P operat 4 Gy ol el bl a5 ey
B ssb 4 Lol Jltle S5 5 baesls slal & ol 5
Siore e ol 5 G [P Al e ke o yaie
Sl s (p e Olse 4 ol Glaadge Jos g5
ol Glaslae 5 e laesls Jdo 53 eslizal 34
Sokin g jewsd bl 58 ol baesls pl e (gl
e w5 AL 5 g 5ledd ime ede glatas


https://fsct.modares.ac.ir/article-7-20344-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-01 ]

W’ﬂ\/j.é,a‘\o n)})‘/\' E)LQ-\:'

ool sl o sla S5y -V -Y

Obe 51 ledbl o 5age PCA s s S &5 bilen
b Ol (SIS Sso 4 S 5 0l gl Sl Laesl
A el gl ol sl s S i Sey
s baesls gasgeme IS 55 1 eesls Sasly i
b Bl wddse s & sl Ls Ol al ol 5,8 0
ol adse s Ol wecas by e 1 (galdes
A M Gl e Shs 53 edd gl
olme Il olgad o Lo 5 oS Laesls (Gae somme L1
Sl b adlge ess axe 3,8 e 0 1) el oS
L sl s b oV Saen &S ol odalie (sla uize
Lopss saddpe & cd s Sy el dsen
Ay 33 g Steed a3 (Soven sl sl s
Rl e orl o3 ek gl il e Kos il i
[V e a1y (S5 50

J‘_,—O w—" d@j)‘ BL PCA éﬁ)\S—Y—Y
S

s Sl L5;:al)PCA (Shs? slse w SLS550 5o
213 0T e lio /la S35 5 g0 [ grame B3
5l weddesle (g ke sl sl PCA Sy 02 AS
b baosls as gamme 35500 I @ (Shad i Slaosls a5 sazes
CASE S glaesls 4 ol (gla iie  Ssen 4 ax
S ol slaadlge O a3 5 Lsde dS
ol slamine bt S5 ol sadle p S
Viko! s 55 laesls byl e oz Ol
@ b PC3 5 PC2 5 iy a0 e 5 (PCI)
Sy sl Al San o b ol slaailge kS

oAl us a5 (Y) JSo w p 550 20

iy

Cowd ol (gl ae M oerbe b bl S

[o] i
ol S A g (V) SO w sl ol e Sos sl
ol ij X1 QL@'&A)}MJ: 6})\) gflou.:)bfu
0 R S bl e S e Gl das e
Lw;ljﬂ.;ﬁwuwwwbgﬁ&
a3 sy Lol Sl ol sl o adl s pan oo
LY Ll u&.sb.i LSL";] [WvES AJ.LLSA oy LS‘G':" L;l..ﬁ'
33 5 5 Ol o aSL el X2 slazel s &5 5 X sl
e.l:AL; PC1 Bl s d"] J\JLJLSA LS“G':" L;l»\ﬂl JJa_g Sl
X2 5 X1 gpdy i ol gailsn sl S 25500
Xl ‘);Q])‘:‘:‘;‘? ;L)e}y}ﬂpclfws}))bmﬁs
6]): L jgmee 9 PC2JPC1 Aas e Cj& ])ij
ol slaadlpe ks PC2 5 PCL 5 ot 55
J..;JJLA L: 3 LSL"\ éue:l: S48 gaen )\ oalarl L: d\j:LSA
SASosb 4 S abe Stes il b IS
S Uity Lol Ll 8L 5 b ke sl 2alS

[E] ol s e (gdsanas Olaa Citt>

PC

<>

<o
<><>

Fig 1 Diemention of data in Principal Components
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Fig 2 Changing data to PCA plot
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3. Excel
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5. Sensory Attributes
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Table 1 An example of preparation sensory data for statistical analysis*

Assessor Sample Replicate Attribute  Attribute  Attribute  Attribute  Attribute
Ardavan 1 1 7.7 6.6 7.7 2.2 8.4
Ardavan 1 2 8.1 5.6 8.2 2.6 8.3
Ardavan 2 1 5.2 4.2 5.2 53 3.2
Ardavan 2 2 3.8 3.9 3.8 2.6 3.8
Ardavan 3 1 4.7 4.2 2.6 4.2 2.7
Ardavan 3 2 4.5 3.8 2.4 5.5 3.2
Aria 1 1 7.5 7.3 4.6 4.5 5.6
Aria 1 2 5.2 7.8 5.6 5.8 5.2
Aria 2 1 6.8 6.5 8.6 1.8 8.8
Aria 2 2 6.4 5.5 8.5 1.8 8.5
Aria 3 1 6.2 7.7 2.5 2.5 3.1
Aria 3 2 52 4.5 7.5 3.3 3.3
Sepanta 1 1 6.4 5.8 2.4 1.6 3.2
Sepanta 1 2 4.5 8.6 1.9 2.8 4.7
Sepanta 2 1 7.5 8.2 8.5 5.5 7.4
Sepanta 2 2 7.3 6.5 3.1 3.5 3.5
Sepanta 3 1 5.5 3.5 6.8 2.8 3.6
Sepanta 3 2 4.5 4.5 4.4 2.9 53
Yasna 1 1 6.9 6.3 3.8 5.7 4.2
Yasna 1 2 4.3 4.3 3.8 3.8 4.3
Yasna 2 1 4.7 3.6 4.2 5.9 4.9
Yasna 2 2 3.1 2.8 3.9 2.2 3.2
Yasna 3 1 5.5 5.5 5.7 59 4.5
Yasna 3 2 5.3 5.3 4.8 5.6 4.9
n=8
*Including 8 assessors, 3 samples, 2 replicates and 5 sensory attributes.
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Fig 3 The stracture of sensory data
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9. PCA Bi-plot
10. PCA Correlation laoding plot
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7. PCA scores plot
8. PCA laoding plot
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11. PCA Explained variance plot
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Fig 6 Principal component analysis describing
sensory quality scores of fish balls as evaluated by
a trained sensory panel (A) Control sample with
100% fish mince. (B) Sample containing 75% fish
mince and 25% isolate. (C) Sample containing 50%
mince and 50% isolate. O: odor; A: appearance; F:
flavor; T: texture; Numbers 0—8 indicate storage
weeks.
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Fig 9 Principal component analysis (PCA)
describing sensory quality scores of ice cream
stored for 4 months at —18°C, as evaluated by
trained sensory panellists. (A) Control, (B) Ice

cream with 3% FP, (C) Ice cream with 5% fish
protein powder. O: odour; F: flavour; T: texture.
Numbers 0 to 4 indicate storage months.

old g w0 b e Gl S5y s s —o
ol Lasie (Vo JS2) PCA loged 53 ale 25, L
03 e Do 4 J RS Gaiped 5 el 28 S0 5ed Il
G (CO-CA) J xS (g4 sa il gl (5655 b

\na

T
-1.0 0.8 0.6 04 -0.2 0 0.2 0.4 0.6 08 1.0
X-expl: 77.0%, 21.5%

Fig 8 Principal Component Analysis Bi-Plot
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dried fish mince and fish protein solutions as
evaluated by a trained sensory panel. O= odour, F=
flavour
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Fig 10 Principal Component Analysis (PCA)
describing sensory characteristics of ice cream
stored 4 months at -18 °C as evaluated by trained
sensory panelists. (C) Control (F) Fortified ice
cream with 2.5% omega-3 fish oil. O: odor; F:
flavor. Numbers 0 to 4 indicate storage months.
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Fig 11 Principal component analysis describing
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Fig 10 PCA describing sensory quality scores of
puffed corn snacks stored for 6 months at 27+2°C
as evaluated by a trained sensory panel. (A) Corn
snacks containing rainbow trout mince. (B) Corn
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snacks containing saithe protein. (D) Regular corn
snacks (control).O: odor; C: color; F: flavor; T:
texture.Numbers0—6 indicatestoragemonths
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Fig 14 Principal component analysis describing
sensory quality scores of fish strudel stored six
months at -18°C as evaluated by a trained sensory
panel. (A) Control sample. (B) Fish strudel. O:
odor; F: flavor. Numbers 0 to 6 indicate storage
months.
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Fig 13 Principal component analysis describing
sensory quality scores of of extruded puffed corn-
shrimp snacks stored six months at 27+2 °C as
evaluated by a trained sensory panel. (C) Control
sample, (S) corn-shrimp snack. O: odor; F: flavor.
Numbers 0 to 6 indicate the storage months.
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Fig 15 Principal component analysis (PCA)
describing sensory quality scores of fish fingers
stored 6 months at -18°C as evaluated by a trained
sensory panel. (A) Existing product (control), (B)
Reformulated fish finger containing mixture with
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6 indicate storage months.
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Data analysis is the most complicated and ambiguous step in food and drink sensory evaluation
projects. Accordingly, the least systematic and contemplativeness discussions have been made in
scientific articles. The present article is the result of studying, teaching and research activities of the
author in the past 10 years, in which a number of other valid sources have been used. This paper is
intended to describe the stages of sensory data analysis and the use of the principal components in the
visualization of sensory data and to present practical examples. The review of scientific literature
indicates that many studies have used this approach for analyzing sensory data. But the analysis and
interpretation of such data have not been described in details. Such information has not yet been
published in Persian in scientific form. So, presenting further details on the PCA method provides
scholars and students with access to the necessary information and makes a practical guide available
for them in future researches. Therefore, describing the process of sensory data analysis based on the
use of PCA and the related criteria for their interpretation is essential and discussed in this paper.
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