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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 32
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 24 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 52
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 5.2 4.5 7.5 3.3 3.3
Sepanta 1 1 6.4 5.8 24 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 35 3.5
Sepanta 3 1 5.5 35 6.8 2.8 3.6
Sepanta 3 2 4.5 4.5 4.4 2.9 5.3
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 5.9 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.
R NP W Oéa‘ﬂ)Jéyéu;}uké
S dn gl e 53 g e eslizal ey slaIUT ol
oslial by slao )5 ) 5 Laosls s gl PCA
Sample LT 5
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Attribute

Fig 3 The stracture of sensory data
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Original: PCA loading

Fig 5 PCA Explained variance plot
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11. PCA Explained variance plot

Original: PCA scores
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17. Quantitative Descriptive Analysis

18. Tuna protein isolate

19. Fish burger

20. Design-Expert® Software - Stat-Ease



ol slaad s ot 5l eslizad b o laesls s 5 5JUT

P Loyl

2R Osd E 2l s 545l -B
8L 5 0 (sl e Ao s 54551 -C
38l Aos 0 sl e b iy dsp! D
Slad Ao ys v /Y
YA B W W GO PRV PR P ) &)
JICONPR e o3 /N 5 Dlid Aoy
S eslial b baigei o Uil sl GDA™ 55,
Slad gl 5l eslizal s sl e b3l 05 S
Ghis Ol 3 doys /) Ul $8lus sb a4 elds s
A3 oslinal e 23N 6l 5 4l
Sy g o - Y-Y-Y
Sloomb e G S b el Six bk s
3 SUES b s g ale ey b s p el S
el 508 (J28) A e iy obos Sl ol
Slael ol eddsl e b SHs 4 by
G3l S b s 45D B e 53 Susas
e 23 LVARNPINGE VIV I W ST VA PR N VRS W o
o ol s 552D € gm0 51 568 (Cops)
DEas b s 2l VL o (Gl ds s 0 (sl
Wil ) b sad Stes 4 S S5 eab 5 5 5 sl
) B o8 (4 U9 PCA sy o
Loss Y 5L doss 0 sl G abe s s
Sy St SV 2 (Sl mdes dops +/) 5 Dlid
(Al s pb s g O 53 e Shs 5 eds @ls 4
o (U28) A gisei gl cl ooy (b5 S,
izt oo b 5 Js ol ol ool Bl S5
035 Slp el

Qﬁﬁjjﬁf LS““JJ:’.]) C ‘B Lgl.hej; el o QL;J (L;DJJ)B]

Ok o ol o3sn 4D B

osr ¢dax) D s Gl asys 0 sl Can abe
S Colind do s /Y 5 8L do s 0 (sl o oL
3 Sy 5 Al s b s g e G Sy B
b Ll e b S5 oL S by
Lol p o aoptisn 5 g oS! s b ogllasls

DY] Cles 5 05 St

23, Sodium erythorbate
24. Generic Descriptive Analysis

Ol el S35 s gad el 4ad G 5 el el

el 503 sl Sl les (g huazws
S 3l (San 5 o G Sy JES lakse
2o SaY Sl O sdsnl Sp S 2 e
2GS G s Al Gx SAd Lladls gl eaby
SN pn (F4, FO) 5 50 sl slaki poi 53 ailts
e i (e e Lol anl a5l el T OLL s s
P N ISR VO JUC P OU IV PEX P P JUG SO (P
O e o Wlansls 508 atmitaVI L 5 05 5L MK

Ju.::l.» 0> 4 Lhwijjﬁ v:.hl.ﬁﬁ:.ﬁjl.hé.»ﬁ wL.“SI Jubséa

[4]
10 o . Original: Bi-Plot
O-Spicy.
’ o - F-Fish
Rubbery: Graininess
F-Frying oil ~ Intemal color
05 — ‘\\ co O_megoil e [ e
" Softness ,* O-Frozen storage " e
Cohesiveness - -~ Juiciness / y “
—_ Wrinkle N
: F. Soapy \O . h’,
- F-Spicy: - Fis|
o 2 F-Rancid
- ! R
by F-Frozen storace
o .
c2, O- Rancid
D5 = e
c6
\| ca
10 o T
1.0 238 06 24 -02 0 02 04 06 08 10

PC1 (68.6%)

YV

Fig 7 Principal component analysis (PCA)
describing sensory quality scores of of scmburger
(C) and isolate mince burger containing 20% tuna
protein isolate, and 50% fish mince (F) stored 6
months at -18°C as evaluated by a trained sensory
panel. O: odor, f: flavor. Numbers 0 to 6 indicate
the storage months.
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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.
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Fig 8 Principal Component Analysis Bi-Plot
describing sensory quality scores of 1% freeze
dried fish mince and fish protein solutions as
evaluated by a trained sensory panel. O= odour, F=
flavour
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27. Seasoned/ flavoured extruded corn snacks
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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
sensory quality scores of corn snacks stored 16
weeks at 27+2°C as evaluated by a trained sensory
panel. (A) Corn snacks seasoned with fish protein,
(B) corn snacks with omega-3 fish oil, (C) regular
corn snacks (control). O: odor; f: flavor. Numbers 0
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Fig 10 PCA describing sensory quality scores of
puffed corn snacks stored for 6 months at 274+2°C
as evaluated by a trained sensory panel. (A) Corn
snacks containing rainbow trout mince. (B) Corn
snacks containing silver carp mince. (C) Corn
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)
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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.

Keyword: Sensory data, sensory evaluation, Principal Component Analysis, PCA

* Corresponding Author E-Mail Address: shaviklo@gmail.com

\'a%



