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The meal type, gender and weight status can affect the masticatory properties

A7, QEAF, YOlY, A
S Stm A E Y stn

Soojin Park, Yingjinzhu Wu, Minjung Kang, Weon-Sun Shin’
Department of Food and Nutrition, College of Human Ecology, Hanyang University

Abstract
The masticatory performances on bibimbap and hamburger including chewing number, chewing rate, chewing
frequency and bite size were investigated under gender, and weight status among 41 panels. Results shows
that, the chewing time on bibimbap exhibits a longer period comparing to the hamburger group. In addition,
the males shows a less chewing number and time and than females among the two meals. For the obese g
roups, they tend to eat faster than non-obese groups. This study implies that the gender and weight status
has significantly effect on chewing behavior among the diverse meal types, emphasize the importance of che

wing behavior on weight—-control and obesity prevention.
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012; Higgs et al., 2013), ¢ ¢4 =Z7] (Ranawana et a
1., 2011) (Spiegel et al., 1993; Spiegel et al., 2000; Zi
jlstra et al., 2009; Ruijschop et al., 2011; Zijlstra et
al., 2011; Aranha et al., 2008; Forde et al., 2013),
g gty B2 S48 AeA (L et al, 2011; Fu
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1, 2013)¢F 2& AFddd isfixs vRkdle] o &

a71¢] §2& M omn (Mahoney et al, 1975), &21<
gol A ol 7 W =F Aol dobd izt
o] ZFAdte] (Campbell et al, 2017) =3 o]

A7 TAste Aoz JeRgt(Zjlstra et al, 200
9; Ruijschop et al., 2011; Zijlstra et al, 2011). 54
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orde et al, 2013). 121} 39 = 7] (Sondang et al,.
2003)¢ A= Sl AiFQ BAE obA et
& 39 =7 Jsip et al., 2022)7F A&
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Portion size™ 2JAFL} ZE2 oAl gk Wof] AlF =
©d A Fo] kS ondt}(Livingstone et al., 2014).
=, portion sizex= YHFA O R 2o Al Alghol Al A
TEE oy AE TZ AFHE 4S LI =
gk H7] fE] R ¥ doEk Ao 4 gtk
n| ol A portion size ¥ X AG 4 FFd 7}
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A TH(Malik et al., 2013).
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obese female (OF)¢] Y] 1Fo % #/FIrh o A3
o AU 717 A A B 79 Ass VTR
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oz AR At (Bener et al, 2013). o8] =&
Al BMI 23 o] 42 #AFoZE HFEHATHWeir et a
1., 2019; Okorodudu et al., 2010). W&t ¥ AFo A
= o] 7l sFate AFRES HY IF0E B
gk v oAb 218 (3 11, A4 1003 A
Az W19 W &3 did== 2008 (&40 10, «14: 10)
SR, B 197294 Atolz o At Foldity. BMI
A|7F 23 o]l AS Hw #'oE ERdon B
MI A7k 23 mjekel 7§ 'vjnjek e w 3t
NMe| Hi A& 23.304], BMI A4+ 21.95%1, O
M Ha A2 23274, BMI A5+ 26.18°] At}
2 21.204, BMI A& 20.2601 %2

4

1

o



=
=

05 m

=
=

=4, IUH=(35

7 05 g)5 YL

=}

s

o}
4 cm A7) =2 e

HAEol 22 2097 3 03

<
T

CAA AYER0 g)= Ao
0.5 mL,

)

=

=]

2

lf]—
W
7]

s

=

=

1g,

L

(&5 05 g, 5

L0

T Tt
s 05 g, oW 9 05 g, &2F 04 g, F7)
pZs

g, ozl vt

Ao

=+ (E-M
A A el A

W7 w(Sh
?

any co., Korea), 17|97 €] (Back-sul Co., Ltd,
E
[e}

il
o

i=

=
=

sl

3

_?4

=

=

W71 170(160g) o] 5=
H]

=z
LN

il

=

7] 3
HA

3l

i=

2317]

WA A

=]

3N
Korea), 17|87 2% 2(Ottogi, Korea),

H 447 pp.26-38 (2024)
T = AT
art, Korea), 7}2 4 =(Ottogi, Korea)

1)

AL 7 H, Julienne (0.3%4%0.3 cm®)

al

—

A

el

o

0.5 mL,

2715

s &2 34w 03 g,

Uzl ombs 05 g)=

N
=

o

o

B

o
N

i
)

£y

M
Ho

o

%

i
~Kr

o 2A1%F

I
A= =

=718 Z¥ 2 mm

s AE 08 ml, B2 wkE 0.2 g,

WA

1

kel
=4

St

<]

4770 B

=

5 ALEE WA w

e}
T

=,
0.5 mL,

=

=

=
-

L
-

&
T

il
—_

et
)

o

7N

=

15 ¢

=

=

]

02 @& ¥ o3 Bl 7]

I A 3 FHeTh oAAA, G2 9 A
0.5 mL

27

=

F715

A, R 237110 g), 22 5
A

3L SFAl A Julienne (0.2%4%0.2c

A
=

7 0.3 g,

1

&

(F+4 05 mL, W vhE 0.2 g,

i}

, bEAol A ]

G 42214 mL)E Lk 2d Al
of wfauvl= 5 mL
Az HAES 98 2a71WA06

]

HAloll ol tidAFel Al Alg sk ATt

=

W7 el SRl

2) "

0g)

o

|

AN
=

(2 mL)& ¥t}
TR AT, BE

=

o AsE 2 3, 4,5 69

, ZhEdlel 3410 mL)3 vl

7]

&

o

=

ko3
T

al
<4
(340 g)

=
2

=

M2 aFdd @
Codex(2011)ell upe} 78] =] S o,

2317110 g)
3. 384 4& &4

=~

H]

L
e

S

]

a8

2] 2ol A]

HH(CJ, Korea), # W= (Home-Plus, Korea), 3 (E-
mart, Korea), @ Z(E-mart, Korea), ¥ 184l (Hanbye

ol, Korea), &Y% (E-mart, Korea), 123 %(Haechandl

>
e, Korea), @ A 17|(E-mart, , Korea), t+z w}

A
=

e

A=

=

SRE

A

=g

L

., 2013) o]

=

o

o] v} = 9}

§ 2799
AH A

< et al

o

=

2]

171 4
9] H (Seven Eleven, GS25, E-Mart)ell A]

b} (24

g

3

R

S

i

=

=

o

=

2 A] 3]
3F

sfifol 7| &=

S

o] J

3

il

TH
v

X

~Nr

il

o}

o]
il

ol
B2

—_
fife)
v

N

o]

dahl*{

At

w2 e AT

©

g

iz

o

E|

o
— ¥

4. A H2E

o

o
=

(Ottogi, Ko

=

=]

1

rea), A& (E-mart, Korea), 2¥(1001salt, Korea),

1
AEHTS Corporation), Korea, 7+ 3 (Chungjungone, K

(Ottogi, Korea)

s

Kol
, T

(Gana, Korea), ¥H(E-mart, Korea),
orea), ¢ 32 (E-mart, Korea)



5, FoA
ol Ar(H=E

o AZH opd alz

1

A TSI, o] & AwE A&

o)

A71A s A AT 4
mean-chewed' 2 -4 51045} free-chewed E|2~E
Ae FA7tbEe]l AES ATEA gow o W
2 ~2~2 X3 I, mean—chewed HAE ool A
free-chewedol Al et Hi A2 Slevd HE
2389t} Full-chewed Bl|ZEd A= A A= 3
Fo F ol Az stes st & ATeAE
%o %< Usual/Double chewing® & vl A3

2Fo] S ZAFg Y (Argyrakopoulou et al., 2020). ZF H]
:

rﬁ
ltl
hirad
A
o
2
(]
)
)
v}
wx
1o o
>,
”
o
do
:IOL_“
n>~

- o rlr

—1> 2 1o odd ¥ i

N

N

[e2

2EE AZ {F90 w BEFEHYeH, AZe dn
7 Az wjigolde). & 6He Aol F=3HE
=

A7 E0] AES A= S9, chewing timese %
4 Ae AE EYW EolHE VEHJAL, A
chewing number= ¢ H+= 3FE
g HE A Slge JUAE AlE
o s wzbA s V) &SR E
2 S

A

195 HAT F VASE ALgtol
stk A7k wI AAAES B A4 A

Iy il
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Variable _ X
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5 A4 4

of A7 AREHY FgH} ZTFAA= SPSS (St
atistical Package for the Social Sciences 18.0)E A}
gate] Ak dA/IH 1FF WR/AY AF o

T Zkel F AP AR, ENrE W] AolE HY
t-test® AF&3to] XAlste] FoAES AFsATh A
F 8 19 A% 54 F s 24 £ {94
2 one-way ANOVA(Analysis of variance)E A}-& 3}
o HZE3% th5 Duncan® Y5 W9 AAS +33}
o 7t AE Y Fos AolE p<0.05 oA H
ZESAT AE FF 2 v, g4 9 AE F3

o,
g |
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(3

o A5 #A vluE FAMe7] 9l twofway
ANOVA(Analysis of variance)E 33l om,

AME o] Fomgk xolE HAs7] flal ol
p<0.0591 4] Duncan®] t% W A4S AA &)

ML

m 23 ¢ 1%
1. 338 =4
A A sk vt 100 g Auk AR
HWla A e °owa i}o 7} A tHp<
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AWM AMA701 g BTt ¥y )
gHe] Y& NamuDell F&& %ol st o
2o A¥y=E yed Aoz Asgt Soxhlet ¥ (Th
iex et al, 2003)°.2 +Agk Ak gk ¥ A(13.2
2 g)7F HYERH3E90 gy ==, I ofF=E 7]
2o 7 237] €] (beef patty) WiEQ HOoE H
1 tH(Kim, 2017). Kjeldahl ¥ (Hwang et al., 2020)2
2 Prigh xdad ‘?:L%k% AW A ([8.22 g)7F vl
(474 g)Rt Egom 3E2 7E AA7 Eolde
HIINH4.74 g)o] FW AT g)Bth o] E99UU
o}, &53Ee BvH(2567 gt drA(2985 g)
7b oo, Aol dfreE HMIHH(E58 g)o] Uw T
o] E7] W&o ;WM AL g)Ht =gt AUA =
eerstE, AW, S gkl & W A(271.20 ke
a7} HPEHI56.70 keaD Rt = oz vehubt
<Table 1>.

A2 7tdH o R A i SR vnty Ay
A7y 247y 64.73 g, 47.01 golAth. soxhlet ™ (Thiex
et al, 2003)o.2 EX3 AW stake A7} 13.2
2g, HlHIgre] 390 geollem, Kjeldahl ¥H(Hwang et
al, 2020) 0. %2 BF7pgh zowd ke @AW AT 8.22
g, HMre] 474 goldnt. 3 A, WAL H|
Hwto]l Zkzk 171 g3 098 g& i3t AU}

= H
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<Table 1> Analysis of chemical composition
Component Hamburger (g) Bibimbap (g) t P
Moisture 47.01+0.12" 64.73+0.32 =73.67 <.001
Fat 13.22+0.16 3.90+0.08 75.82 <.001
Protein 8.22+0.16 4.74+0.21 19.15 .003
Ash 1.71+£0.01 0.98+0.02 40.77 <.001
Carbohydrate 29.85+0.18 25.67+0.42 12.85 .006
Dietary fiber 1.54£0.13 3.58+0.11 -16.94 .004
Energy 271.20+1.32? 156.70+1.58 789 <.001
"Mean+SD, “kcal
27178 2w Y Aoy oAl Aol sl v p>0.0
aeal grstE A IS ol &ete] Allke A 5).
A A (29.85 g)7F MU YH(25.67 g)H Tt B3tE Sk Chewing number®] o] A4 Non-obesei= 318 7 (27
o] =Skt o= ;WA W WrtR e wtolgtal 6.08 times chewing/100 g)X.t} H] ¥ §}+(337.35 times c
A7y}, AR v Hlure &) | HE= 2AAb hewing/100 g)& © o] AL obesedd A= wpz7}
2 ANo|AE7} 358 go 2 74 ERon du A= A2 P A(198.89 times chewing/100 g)X.th B] 3w}

154 gO] A ‘:]'

2. A4 frdol mE A% 54
Meal typesol W& Az EA ®Hnl A3+ <Table
2>} 2t

Chewing number, eating rateo]l 4] v A<} vyt
9] Aol 7} AR TH(p<0.05). 3 A(236.54 times chewi
ng/100 g)B.t} B H(303.36 times chewing/100 g)<
o ol A& Aow yetutorw 3 A(49.01 g/min)
Hoh vRIN(38.76 g/min)e AF RS W Aztshe
o7l 28 AagE Ao R UEYth Chewing time

d gl ¥t 3P

Fol7t 9ol o

(274.65 times chewing/100 g)<
Atk o= vyl thekst & o]

ol AA HE Aoz Atm "o

ol Tl BW HdAHo nulvks o @o] A
Zets 4ol oy non-obese LFAAME F9F
¢l ZFol= AATH(p>0.05).

HkH o] obese ZEFAE FoFHe zolE HYE
tl(p<0.05), &3 e AR =
A ARG HHE ©
obese 1§ 2]
—obese Ly ALY

=
42 AT Qe Ao 47

AN
52
o
X

Ir

< 31 7] (148.02 sec/100 g) Htk HWH(179.07 sec/l ¥ tH(Hidaka et al,, 202
00 @) ¢ 28 AE Aoz Yelgoy {2407 3).
T FoH(p>0.05), ol 2 wekA A& Sl
Hlgstes ez AZE
Bite size:= W A(16.22 g) Et} B]RHRH(17.09 g)9]
Table 2. Masticatory characteristics by meal type and gender
Male Female Total
Hamburge pipimpap P Hamburger Bibimbap | P Hamburge ppppa, to P

Chewin

g

number 179.70+675 23642:808 24 o 29623+114.  37364:11 20 0 23654%10 3033612 26 4,
(times 5 2 7 88 9.83 9 - 967 210 1 ~
chewin

2/100g)

Chewin

g time 10860400 13301386 20 (5 18941706 2274466, 17 oo 14802:69. 179.07+71. 19 o
(sec/10 3 0 1 - 3 91 5 59 80 9 -

0g)

Eating

rate  6L74+2084 4858+1351 243 020 3564:1200 2845+771 226 030 OLZLA ST6HAI o5 oy
(g/min)

Qne

bite 1922:331 1918386 04 970  13.07+322  1490+387 16 112 1622¢448 17.09+4390 -89 377

size

(g)

2

a¢ Values with different alphabets within the meal types are significantly different by Duncan’s multiple range test (p<0.05).



3. FA AH & A 54
Weight statusol]l @& Az 54 vlaw ZA3= <Ta
ble 3>¢} 7t}

4. Ao mE Az EA

Genderel wE& Masticatory properties H] 1l
<Table 4>¢} 2t} A# 54 #Hluel QoA gender
of wel RFE fFo]F el Ao w yEREtH(p<0.05). Che

wing number, chewing time?] male¥ female 7}l

A=

<Table 3> Analysis of differences of the masticatory properties by weight

hamburger Bibimbap Total

non;obes obese t p non;obes obese t p non;obes obese t p
Chewin
g
number 27608+ 19889+ . o 33735+ 27098+ o 30671 23494+ .
(tmes 11918 86.67 238 022 130,56 106.62 L7 082 127.23 l267 282 006
chewin
g/100g)
Chewin
g time 16922+  127.83+ 19818+  160.88+ 18370+ 14435+
(sec/10 7565 58.07 197 056 7461 65.65 Lo 097 75.60 6346 256 012
0g)
Eating

41.83+ 5.8+ 34.01+ 4328+ 37.92+ 4957+
(gr/fign) 1694 9338 219 .03 11.15 16.86 209 .04 1470 2111 291 .005
One
bite 1611+ 1632+ 17.99+ 16.23+ 17.05+ 16.27+
siz)e 5.61 321 15 883 492 447 130 .202 499 385 19 432
(g

Chewing number, chewing time<] non-obese$} obe
se?] zFol7F A AT (p<0.05). Obese(234.94 times che
wing/100 g)®.t} non-obese(306.71 times chewing/10
0 g)o] © ®o] & RO 7 VeI OH, obese(144.35
sec/100 g)E.t} non-obese(183.70 sec/100 g)7} chewi
st o o M= o= YES
t}. Eating rate= 1& Hl ZFol7F 02w (p<0.0
5), obese(49.57 g/min)”} non-obese(37.92 g/min)X.t}
weA dHs= AR yeuh. ofE Fs B
=25 AHAT o obese 172 non-obesel Bl &
QA1 owe AFeE AL & 4 9 THSpiegel et al,.
2000). % & ¢ vg S4S T vurt 29
Ao R Atz dt

E3] weight status o] @& H]ﬁoﬂ 2] A male o] f
emale © B3| Zo]7} = A E YERE M (p<0.0
5), male 2 EE Az EA ]il’ o 41 non-obese ¢} o
bese ¢+°] ol & et ol AdE Fal BH
(Male) non-obese 7} obese ©| H]3l| bite size & =7
skl Wol Fa o Azt HHE He AoR
1 21 tH(Spiegel et al., 1993).
ese ¢} obese 1&0}] U?E Zﬂﬂ 5780l ztol7b fl=
Aow AbmE 4%’% Q2 A #shH

ng number?®

Wk o] female & non-ob

FJA <l ZFol7F A A THp<0.05). Male(208.06 times c
hewing/100 g)X.t} female(334.93 times chewing/100
g)o] ¢ ol H& Aoz yEl o male(120.81 se
¢/100 g)HE.t} female(208.42 sec/100 g)©] chewing nu
mberel] H|st] T o P= AowE EAFHAT o
= Aol FART ¢ S Jo
C—’}EH AA8 A= Aol vt B sttt (Park et
., 2015).

Eating rate, bite size & A-$o %= #2242 =Fo]7}
AR (p<0.05). male(55.16 g/min)HE t} female(32.05
g/min)°] =2lAl HHet= Aew YEwon, male(l
920 g)® Ut} female(13.98 g)¢ 34 =Z717F o =}
(Hill et al., 1984).

2 93 Ae Yol
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<Table 4> Analysis of differences of the masticatory properties by gender
non-obese obese Total
t D t p t p
Male Female Male Female Male Female
Total
Chewing
number
(times 243.15+87.07 370.27£130.91 -3.62 .001 176.16£55.47 299.59+104.61 -4.71 <.001 208.06£78.97 334.93%£122.32 -5.55 <.001
chewing/100
g)
Chewing
time 140.80+44.10 226.59+76.89 -4.33 <.001 102.63+27.51 190.25+60.17 -5.97 <.001 120.81+£40.76 208.42+70.58 -6.84 <.001
(sec/100g)
Eazgr/lrgni;?te 46.47+14.26 29.36+9.28 4.50 <.001 63.06+£18.79 34.73+11.38 5.97 <.001 55.16+£18.58 32.05+10.60 6.96 <.001
One bite
s(iz;e 20.49+2.87 13.61+£4.23 6.02 <.001 18.02+3.76 14.35£2.98 3.48 .001 19.20+£3.55 13.98+3.63 6.57 <.001
g
Hamburger
Chewing
number
(times 214.84+77.77 337.31£124.92 -2.63 017 147.75+36.39 255.15+£92.23 -3.45 .005 179.70£67.55 296.23+114.88 -3.93 <.001
chewing/100
g)
Chewing
time 127.25+45.48 211.19+78.09 -2.94 011 91.65+26.07 167.63+£58.12 -3.93 .001 108.60+40.03 189.41£70.63 -4.48 <.001
(sec/100g)
Ea(téf}rgn irff)‘te 51.92+16.54 31.74+10.30 3.27 .004 70.68+20.92 39.55+12.81 4.06 .001 61.74+20.84 35.64+12.00 494 <.001
One bite
sﬁiz)e 20.54+3.11 11.68+3.61 5.88 <.001 18.01+£3.14 14.46+2.14 3.00 .007 19.22+3.31 13.07+£3.22 6.02 <.001
g
Bibimbap
Chewing
number
(times 271.46+90.42 403.24£134.76 -2.57 .019 204.57+57.98 360.30+£92.24 -4.61 <.001 236.42+80.82 382.90£115.53 -4.68 <.001
chewing/100
g)
Chewing
time 154.35+40.36 242.00+76.51 -3.20 .007 113.61£25.39 212.88+55.92 -5.33 <.001 133.01+38.60 227.44+66.91 -5.50 <.001
(sec/100 g)
Ea(téf}rgn irff)‘te 41.03+9.47 26.99+7.95 359 002 55.44+13.25 29.19+7.67 5.25 <.001 4858+13.51 28.03+7.68 5.83 <.001
One bite
size 20.44+2.77 15.54+4.06 3.15 .006 18.02+4.45 13.47+3.02 2.61 018 19.18+3.86 14.56+3.67 3.87 <.001

(g)
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<Table 5>. Comparison of masticatory characteristics based on meal types, weight status, and gender.

non-obese male obese male non-obese female obese female F p
Hamburger
Chewing number be c a b
(times chewing/100 g) 214.84+77.77 147.75+36.39 337.31+124.92 255.15+92.23 851 <.001
Chewing time be c a b
(sec/100 ) 127.25+45.48 91.65+26.07 211.19+78.09 167.63+58.12 9.25 <.001
Eazgl/“rgn i;ﬁte 51.92+16.54" 70.68+20.92° 31.74+10.30° 39.55+12.81% 12.14 <.001
One 'i(’igtf size 20.54+3.11° 18.01+3.14° 11.68+3.61° 14.46+2.14° 16.45 <001
Bibimbap
Chewing number be 3 o ab
(times chewing/100 @) 271.46+90.42 204.57+57.98 403.24+134.76 360.30+92.24 7.96 <.001
Chewing time b b a a
(sec/100 ) 154.35+40.36 113.61+25.39 242.00+76.51 212.88+55.92 12.62 <.001
Eating rate b a c c
(g/min) 41.03+9.47 55.44+13.25 26.99+7.95 29.19+7.67 17.85 <.001
One bite size 20.44+2.77+" 18.02+4.45% 15.54+4.06™ 13.47+3.02¢ 515 0.004

(g)
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5. AA 73, AF FH 2 o #E AZF 54
B o

Meal types® weight status®} genderel] w& # %+
E4 HueE BF fFoAl Aok AN ew <Table
5>¢F 2 (p<0.01).

Hamburger & A% & W Chewing number & Non-—
obese female(337.31 times chewing/100 g)o] A+ 3
F7F 7 2o Ao Uehw i 1 YU oEE obes
e female(255.15 times chewing/100 g) 2 o= e}
st

obese male(147.75 times chewing/100 g)& 714 4
= 347 Ay dAHde 2 BekS wl Male 2 fem
ale 2t} chewing number 7} A& HoZ HAFAT}
o]¢} 7o AE chewing time A% 2e AHAIFA
S HolE=d non-obese female(211.19 sec/100 g)o]
7 e HHds] Ao 1 thg o= E obese fem
ale(167.63 sec/100 g)Q1 Z o2 e

obese male (91.65 sec/100 g)& 714 e HE= A
o 2 YeElut). Bibimbap 9 74 99l female 2] chew
weight status o] w&t F2 %<l zo]7}
1212 ™, non-obese female(242.00 sec/100 g)o] 7}
A3 HdHsE 2 1 vt o 2E obese-female(212.8
8 sec/100 g)o] At (Park et al., 2015). Male & 7%
o= w7 A| 2 weight status o] Wt F &< =
o] 7} YEY A 2o non-obese male(154.35sec/1
00g)°] obese male(113.61 sec/100 g)Ht} HH3] A
FH3st= Aoz YeEly Y. Eating rate © obese male(5
544 g/min)°e] e £E7F 7HE wWE Ao ® eyt
o 1 &2 =ZE non-obese male(41.03g/min)<l
Ao 2 YehtHCoyle et al, 1989). ¥+ female <
male Bt} A= HE7F =9 oz FHEA=H F
oAl Aol= FUAAW, M= HE7F vvkE Aol

Ae AoRE HoA| L gt}

ing time <

6. 493 A 3 e AF =
oz @ FAR B4 A7

o,
o
N
2=

Meal types ¥ gender ol wt& A2 545 A7
o= A st7] 9l —Zr*év‘i‘— EAS AAG A3 A 1
FAAET 27 R T B4k oF 99.43%9 =& A
HE S z2te Aoz FAHY <Figure 1-a, b>.

ZT A T 92858%E AWE A 1FAAES 49
WHek o 2 chewing number, chewing time ©] A ¥
13l bibimbap—female ©] ©]& 3 EAlo] Z3 o=

hamburger—female o] o]

2 RAEr}l wak &9
Wk o & eating rate 7f Z:L A ¥} 31 hamburger-male
3 AT A 2FAELS 68
5%°] diHs zta ¢fo WEFer Fa = bite
size, chewing number, chewing time A %% ©]
% one bite size 7} ZstAl F3F ATk T3 one bit

e size ¢] A%, Bibimbap-male ©] ©|#3 EA ¥ @&
o] A& Zog FAHY dAHORE male & &2
I} #A Qo] eating rate, bite size &F 2 AHZF 54

I #eo] = HkHo] female < chewing number,
hewing time ¥} 22 A% 543 #HdHo] U+

= B E

Variables (axes F1 and F2: 99.43 %)

po)
o o

HChewrhg time

Eating rate

F2 (6.85 %)
o

-1 -075 -05 -025 0 025 05 075 1
F1 (92.58 %)

Observations (axes F1 and F2: 99.43 %)

Bibimbap, Bibimbap,
05 Male Fer:mlc
-

F2 (685 %)

-
hamburger,
05 Male

.
hamburger,
-1 Female

-25 -2 -15 -1 -05 4] 05 1 15 2 25
F1 (92.58 %)

<Figure 1-a, b> Principal Component Analysis results based on

masticatory characteristics between gender and meal types
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