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ABSTRACT

This study examined the association between six types of Wanja (made from beef, pork, chicken, and three meat alternatives)
and the acceptance using an eye-tracking method. This research supports the approach by discussing current eye-tracking trends
in the field and applying mobile eye-tracking in an experiment with real food. In the experiment, the gaze data of 34 parti-
cipants were recorded while they inspected a Wanja plate for 60 seconds and assembled a self-choice Wanja. The functionality
of fixation and pupil size measurements were investigated, focusing on the associations between eye movements and food item
color and preference, as well as the pupil size and selected measures. The panelists’ first fixation was on AW2, and they
then shifted to BW. The panelists chose BW and three meat alternative Wanja samples more frequently than PW and CW.
The correlation between the consumer acceptance and eye-tracking results showed that those who chose BW had a significant
correlation with the appearance of BW. Similarly, for meat alternative Wanja, those who chose AW1 also showed a significant
correlation with the appearance of other alternative Wanja samples. This study contributes significantly to the experiment of
consumer behavior in the rapidly expanding meat alternative market. This paper discusses some theoretical and practical

implications and future research directions.
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St & FEHE AjE = ASHe] 5718 Y Al
sh7] flete] B 21 12 50 mm AR FH F 23
25 mm 2 S e 2 wEo] ARSIt Al S
Al vl S Fe 2 7P Wol fress 37t
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#-8(RE-900, CAS, China)°ll 33] o]4} ®HE =3 s}o] Al
skt
A= Az fl8iA sllEE 1rlok thAlS9] =
FEE 71X S o] g3lo] AASG o, FHe WEE
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Table 1. Wanja samples formulation with different meat

types (Units: %, W/W)
Materials BW" PW CcwW AW?
Beef 66.5 - - -
Pork - 66.5 - -
Chicken - - 66.5 -
alt:/[rrf:ttive i i i 665
Tofu 25.0 25.0 25.0 25.0
Minced garlic 25 2.5 2.5 2.5
Sugar 2.5 2.5 2.5 2.5
Salt 1.3 1.3 1.3 1.3
Sesame oil 1.3 1.3 1.3 1.3
Soy sauce 0.8 0.8 0.8 0.8
Black pepper 0.1 0.1 0.1 0.1
Total 100.0 100.0 100.0 100.0

Y BW: Beef Wanja, PW: Pork Wanja, CW: Chicken Wanja, AW:
Meat alternative Wanja.

2 AW1: B Company Wanja, AW2: U Company Wanja, AW3: V
Company Wanja.

S(paddle)= F-2ste] A&l 13 &<t A 7IH &5
ST T ARE 20 g4 £ 2o Felz AP}
ST A9 AR B0 B 3 Sl o] EKAHL-
2000FD, Kitchen-Art Co., Ltd, Incheon, Korea)E -85}
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haftungsbes-charankt, Berlin, Germany)ES 2H-8-3}1 2%l
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A 23L& Hdnitt b2 $A] el wAste] e A
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ANA o= F/E WAL ¢xke] 72+ Als %7} Atolnt
ok getell Holsle ke AAS] $lete] Aot S
APAE AFste] 4L AW F oS ARE FBIES
StATE. &v|Al 7| 5% 9| F(appearance), HAl(odor), Tk
(taste), =2 ZH(texture), W& 7] S = (overall acceptabi-
lity) 59 57] &5l thate] 95 H=(1=r-¢ Beo] &, 5=
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Ark
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<0.05°14 Duncan®] t}ZH$17 % (Duncan’s multiple range
test)y= Bl 2 AR THe] ARl Aol & AFIA

iR o 2 A RE0] “view” 9} “selection”ol| A 22 Al
Aol MERH x}g} “selection” TAGNA A|D A5 A
Eig 2 A Aee ¢kxf, aeja o 7|5 xe] o
7} 7o ﬁl"é% ’%:]’-11 H7] 9sle] A3FEA(correlation
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726 mso|oH, HiF TF a7]% 34.08 mm& =35
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o] W¥3}= W3t Granholm E & Steinhauer SR 2004). ©]+&
AAA, A HE A A e WGPt T 384
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Table 2. Consumer demographics of participants in

eye-tracking test (N=34)
Variable N %
Male 10 294
Gender
Female 24 70.6
Meat alternative Yes 31 91.2
familiarity No 3 3.8
Meat alternative Yes 20 58.8
experienced No 14 412
19~28 15 44.1
29~38 14 41.2
Age
39~48 5 14.7

Average age 30.44+6.97"

D Mean+S.D.
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Table 3. Fixation counts, fixation duration, and pupil
diameter in the view and selection part

View Selection p-value
leat“’(?l)c"ums 158.82424.71)  43.88+23.00 <0.001"
Fixation duration 0 0 7354 185.19436.02  <0.001°

(ms)
Pupil diameter ) ¢ 7 33 37.01£7.47  <0.001"
(mm)

Y Mean£S.D., ™" p<0.001.

(Graham R 5 2011). Graham R 5(2011)2 ©]&]&F & gl
sled BMIZ} & 7oAl 2o ¢ 22]9] ojn]
Ae Fe 22 FAE mgdol Ay A=540]A] ke
202 ol fsle] @ WEEE H A=
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s Wit 53 277 feldom A =
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11\
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3 =

=

&

6
H(17.7%), oA 7| BFE Mg Al v S At
AYRe ZbzE 19(2.9%)°] AT oAl S Aed Al gl

Atk

oA oF BAETREAERS

olo| Eef7] A¥g Eato] AAE “vrol «s” T e 1t
2 Aol m e ek}, agla F A

E dujol] HAlell &2 exKg 7l o F A" Al 7P A
AR 2 deigh e E 2| stAthTable 4). thAl S22 vF
S0zl AW2E “V” @A, 5 3 WA Al ol A =S
7F oo 2 =gkt 18]la BW, AW3E BF 7Ho R AJA
14 357 FAI) 137(38.2%)2 HE-e «S” A oA
A 3ol “BWIE For, “v ThA g Hl2 AW2E
A A 1 Bert ooz FolEQ. dd F 199
(55.9%)= BWE 7P WA HAlo] @ska, ol AA sid

of ute] Y= AT,

Table 49] Ul &% vleko= 212} 3 WA Al4lo] g HS)
A sl Aela 9 ) ARl U ARBARA L
AAER I, 1 AT Table 59 AN SETE 3 WAl 1371

AW gAtsh T A 50 B AL Aldo] 1%
A Ajolol] FTTAE BATA ekt AW 7t
o 5™ BAeNA A g Ade] TAHUR b A
Edlq 3 WAz A sl Fnel reAs) Sle

7)‘1% :{:_ILO]?‘SL _/'t 0]19]
o

&
1
A AldE FARE “Vv7 DAlA A Aol ng =]
5]
7}

=2 PR AN .
“x 91L& Fo g WMETP (Imram N 1999)2Hs Zo] gl&o]
S SAS HEY] A AFe] He Ha A 3
o £ AT AAHE @e 2 RE Adsie] Ag Aol

Table 5. Relationship between gaze fixation and selection

1% V-fixation? 1% S-fixation 1% Selected

1* V-fixation 12

1** S-fixation 304 1

* *

1** Selected 370 414 1

D 1% V-fixation: the first gaze fixation in stage V, 1° S-fixation:
the first gaze fixation in stage S, 1% Selected: the first selec-
tion of Wanja samples.

? Pearson correlation coefficient, = p<0.05.

Table 4. Selected and fixation of Wanja samples (N=34)
BW" PW CW AW1 AW2 AW3
1 V-fixation” 7(20.6) 6(17.6) 2(5.9) 3(8.8) 9(26.5) 7(20.6)
1 S-fixation 13(38.2) 4(11.8) 3(8.8) 6(17.6) 2(5.9) 6(17.6)
1% Selected 19(55.9) 2(5.9) 1(2.9) 3(8.8) 3(8.8) 6(17.6)

Y BW: Beef Wanja, PW: Pork Wanja, CW: Chicken Wanja, AW1: B Company Wanja, AW2: U Company Wanja, AW3: V Company

Wanja.
2) 1 st

Wanja samples.

V-fixation: the first gaze fixation in stage V, 1% S-fixation: the first gaze fixation in stage S, 1% Selected: the first selection of
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DR EAE A= HF Aol A HWHE Sk i
HH FHAAR deht JAbEA el slol A WA
aFo] 7 e & AT & Oir,} Chang HJ
(2018) AollA] olo]EefH A S ot Q1A
AlE dodE Bl Fole HErbPRYE g
Sl 01“*711 H3-ah=7b = o]ofx]& 2Fe] Mg 1]
FEFS & AFE F5kd AHE Ak

Danner L (2016)2] 7-olM= LB} A4 SA9F 4
F Azl #AE AT Ak, W W, 228, Q)
SHE A~X Qs 2AR], SETE SR SRS
o] Alde] A MR 2 1G9 AFS thE AFERT AgE
7Fs/de] o Atk @ 7S Alva A8 APtk 1
A3 3 A2 Aol o Bol n =AY 2Ee] A5 ot
£ 2FE3 vlwste] o A AEEA] eol 1E0] AlSiH
7Hde] 714t 2y & A Ao E AT $AI7E
1 AR o] H AR ekont T SRS HlweEkl S w
@l AIRE AHRte] AV S JFAIAY AFEC] HFTAHL
2 2uatEe] Al oA feoldt JuaAE BIch
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>
O go 2 o rx o
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4. XH|X} 7|2 E

b Alse gk 9, g vt 22 VS E 9 e
Q713 =E B4 2 BE V5% gEAA AR 7Tl f
9] & Q1 2] (p<0.001)7} Ve o™, o] & ¥lErC & Duncan’s
multiple range testE 4~3J 3t AF}= Table 69 A|A|3+ATh

Qo] gt 7|S== BW A&7} o5kl 7P =& 3
= UeRlom, ojojA tiASo R vE ARl AW3S] 9
71557 = B AT B oE diAl S ] AW2
= o8 715wt P 9 Yelegt gl e 94
= Y 7srdA 23], A 7R vhE gkxte} vl wat
of G ke lont 3, st 223 9 ARkAHQl 75 ro
A FelAoR g 7 Uokth AR o 7] S A

Table 6. Acceptance of Wanja samples

8 i 2t AW3E £ o] 9]e] &
(&, B Z227E Adkze 7]§E oA BE SeolHoz ot

HNZJZPEJ% Bl wale] o ‘ﬂ& 2 sk ARSIl AA O
Agol et Hed HFrhe It S/} Blwste] v o
7he 3 9lom, o= Al AlFEol idsiol & 7 T
23k ﬂtﬂo]W—(Hoek AC 5 2011). AU ST 713t
A sfElet 272 whE JuA 3411:494 Ak
o thste] vlawgh A3}, 2x7] sjEjof] 22 Feh
zﬂ—/\i /];ﬂoi 7]5,“‘_7]. Uﬂollx]“ 7}4\9_; A
(Deliza R & 2002). 1]=r AB|ZE tfido 2 vk
A, £237] So= vHE WA 22 dEE 7
H A o] AFellM = v ' BHE S2o] o33
EENEH /P Ao, 7sert b e JeR UrE}M
TH(Van Loo EJ & 2020; Tonsor GT 5 2021; Caputo V &
2022).

n| o Z2Hl gtako] zfol &2 o] Mo] olo]Hg| M 7}
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BW" PW CW AW1 AW2 AW3 F-value

Appearance 6.21+1.687  5.18+1.90™ 4.50+1.62% 4.79+1.41% 4.24+1.76° 5.74£1.71% 677"
Odor 6.91+1.64° 5.88+1.67° 5.91+1.73° 4.4741.13° 3.32+1.72¢4 5.85+1.69° 21417

Taste 6.56+1.44° 6.94+1.56" 6.62+1.10° 3.91+1.73° 2.82+1.874 4.79+2.13° 3497
Texture 6.15+1.64™ 7.06+1.46° 6.53+1.50° 4.97+1.85 3.8242.07° 5.65+1.70% 15.70™
Overall acceptance  6.44+1.56" 6.85+1.54° 6.50+1.21° 3.94+1.54° 2.82+1.78° 4.94+1.95° 3458

Y BW: Beef Wanja, PW: Pork Wanja, CW: Chicken Wanja, AW1: B Company Wanja, AW2: U Company Wanja, AW3: V Company

Wanja.

Y Mean£S.D., ™ p<0.001.

9 274 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
y p p gn y P Y p g
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Table 7. Correlations between selected Wanja, and appearance acceptance

SBW”  SPW  SCW  SAWI SAW2 SAW3 ABW  APW  ACW AAWI AAW2 AAW3
SBW 1?
SPW 078 1
SCW 072 6417 1
SAWI  —.145  —.065 —.322 1
SAW2  —.128  —.042  —.293 538" 1
SAW3  —.280 057 —.077 4677 4637 1
ABW 4377 141 096 —.028 087 050 1
APW 116 413 132 —.178 263 —.103 197 1
ACW 042 4807 5027 —.021 146 .105 072 6117 1
AAW1 204 —.155  —.156 323 218 278 157 023 064 1
AAW2  —233 209 .168 343" 358" 3927 —.033 127 339 338 1
AAW3  —216 353" 475" —075 —225 167 —212  —.013 388" 011 341 1

) SBW: Selection of beef Wanja, SPW: Selection of pork Wanja, SCW: Selection of chicken Wanja, SAW1: Selection of B Company
Wanja, SAW2: Selection of U Company Wanja, SAW3: Selection of V Company Wanja, ABW: Appearance liking of beef Wanja,
APW: Appearance liking of pork Wanja, ACW: Appearance liking of chicken Wanja, AAW1: Appearance liking of B Company Wanja,
AAW2: Appearance liking of U Company Wanja, AAW3: Appearance liking of V. Company Wanja.

2 . .
) Pearson correlation coefficient,

* p<0.05, ”

p<0.01.
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