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SUMMARY

[. Title: Development and validity test on the evaluation of the degree of mastication using

Korean staple food, rice and the quality and functionality test trial of Korean meal

. Aims
The effects of the degree of Mastication using Korean Staple Food, rice need to be explored
to develop the novel method to evaluate the quality and functionality test trial of Korean
meal. The aim of the present study was to characterize the chewing properties of Korean
staple food, steamed rice as well as the representative convenience food, Bibimbap and
Hamburger from east and west. In addition, postprandial glucose and insulin responses of
steamed rice and Bibimbap and Hamburger according to the frequency of chewing; ad libitum,
mean and double chewing were studied and possible influence variables to masticatory
properties like total meal time, satiety change, chewing number, chewing time, eating rate, and

bite size were investigated.

[II. Methods
<Sub-project 1> Characteristics of masticatory properties and postprandial glucose responses of
steamed rice and representative convenience food, Bibimbap and Hamburger
O Subjects: 23 healthy university students (1lobese vs 12non-obese) at st yr-study
14 healthy university students (8male and 6female, n=14) at 2nd yr-study
O Dietary habit questionnaires
O Characteristics of chewing properties were examined using a electromyorgraph
O Postprandial glucose and insulin responses of steamed rice was examined at Ist yr-study.
O Postprandial glucose and insulin, serum triglycerides and free fatty acids responses was
examined after the intake of Bibimbap and Hamburger according to the chewing frequency;
ad libitum, mean and double chewing at 2nd yr study.
<Sub-project 2> A study on influence variables to masticatory properties during the intake of
steamed rice and Bibimbap and Hamburger
O Standard recipes for Bibimbap and Hamburger were selected.
O Analysis of general components of respective diets
O Subjects: 41 healthy male/female university students (obese/non-obese)
O The masticatory test is comprised of free-, mean-, and full-chewed tests, according to

chewing frequency.

IV. Results

O Gender specificity on the masticatory properties was found. Females chew longer and have



a longer meal duration than males.

O Non-obese subjects significantly ate meals longer than obese subjects.

O As increase as the chewing frequency (mean- and full-chewed), bite size, chewing number
(n/100g), and chewing time (sec/100g) were significantly increased while eating rate
(g/min) was significantly decreased on both meal types (hamburger, Bibimbap). O
Masticatory properties were significant different according to foods such as hamburger,
Bibimbap, and French fries (p<0.001).

O Significant relations exist between the duration of meal and chewing frequency and
chewing time, chewing speed, eating rate and bite size, while no relations between
chewing properties and the increase of satiety.

O Postprandial blood glucose and insulin responses could be modified by the increase of

chewing frequency and eating rate especially in males who chew less.

. Outcomes and Plans for the future

O Provision database of masticatory properties of steamed rice, hamburger meal and
Bibimbap

O Chewing habit could be useful for the management of healthy weight

O Chewing could be a practical way of intervention to eat slowly

O 4 presentations at International Conference

O 1 manuscript under review at Physiology & Behavior (SCI, IF 2.8)
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<E 2> AFT 200N AW AFASA el Yool whE =5 A o] #A

male female

Lean Obese - Lean Obese P
mean SD mean SD value | mean SD mean SD value

Steamed rice intake (g) 150 - 150 - - 150 - 150 - -
Meal duration (min) 4.5 1.5 4.7 1.5 .809 6.8 2.1 6.7 2.7 .947
Total Number of Chews 243.6 52.6 342.1 98.1 .061 484 .4 172.7 515.0 | 336.6 .850
Chews/g 1.3 0.7 2.3 0.7 .046 3.2 1.2 3.4 2.2 .850
Eating Rate (g/min) 39.5 13.0 35.6 12.6 | .614 25.6 9.4 25.2 7.5 .948
Chewing Speed (s") 1.0 0.4 1.1 0.1 | .421 1.3 0.5 1.2 03 | .870
wt of rice(g)/mouthful 19.3 8.6 16.5 6.4 .528 14.5 8.3 12.0 3.3 728
Chews Per Mouthful 29.8 9.4 45.4 28.3 .228 42.1 22.3 40.1 16.1 .550
Chewing Time Per Mouthful 24.0 8.8 33.6 18.2 | .269 31.9 14.6 28.8 9.3 .873
Sum of chewing power (uV) 410.8 | 155.7 | 477.9 | 199.8 | .531 | 205.9 37.5 220.1 | 64.3 .694
Balance (%) 48.2 11.1 59.2 12.8 145 48.4 4.0 51.1 11.3 .657

kel A9, F AAAZe gAe]l ofAdur foldon wes HAsE Aow
e (p<0.01), 4ol wdurt o oleph(eizi) M Aoz JERH(p<0.01). g%
WAAFE ofgo] dAel of 25MAE ¢ el Ht Ao U WiEEE U4l
A uct Felsls] wekm, el WE FY27)(FH)E $4(19.3 g)o] o4 (145 g)u
O A eR we(p<0.05). FUY ArS5E o4 (42.18))0] A (29.88) 1t £9] 5
A el A Acw vehta Wr1dEE el oAt of 2uAER s ehy
(p<0.001).

H[EE o] Aol AFARA HeEEnE A9 BE ARAvt vHwre] A
FrAbe o2 ddat o 3ke] 2ol & vhEbd. & AAMAIZEE wdo] ot
ox mer dHste Aow Urhuta(p<0.01), oJAe] dART o ouy A= Ao
UERE (p<0.001). g3 A7]8l5E ool GART o Wel] AE Aoz ved. 97|
= wgol o duy frefskAl wyka, ;0‘271(%%)5 w74 (16.5 g)o] 144 (12 g)u.t}
ojH oz wi(p<0.05). g9 FE oA (45.438])0] F7d(40.13]) 6}t folatA H
o] A= &43& LHeR sk *301 ol gyt oF 2ujoldeo=m oAl e
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<E 3> AR 200AA B ARFAGA A0 AREY o] ¥4

lean obese
male female male female
p- p-
mean SD mean SD value mean SD mean SD value
Steamed rice intake (g) 190 0 10 0 - 10 0 10 0 -
Meal duration (min) 45 15 6.8 2.1 ok 4.7 15 6.7 2.7 ok
Total Number of Chews 243.6 52.6 484.4 172.7 Aok 342.1 98.1 515.0 336.6 Hokok
Chews/g 1.3 0.7 3.2 1.2 * 2.3 0.7 3.4 2.2 *ok
Eating Rate (g/min) 39.5 13.0 25.6 9.4 Aok 35.6 12.6 25.2 75 *
Chewing Speed (s'l) 1.0 0.4 1.3 05 ns 1.1 0.1 1.2 0.3 ns
wt of rice(g)/mouthful 19.3 86 145 83 * 16.5 6.4 12.0 3.3 ok
Chews Per Mouthful 20.8 9.4 42.1 22.3 Aok 45.4 28.3 40.1 16.1 *ok
Chewing Time Per Mouthful 24.0 88 31.9 14.6 * 33.6 18.2 28.8 9.3 Hokok
Sum of chewing power (uV) | 410.8 155.7 | 205.9 375 Aok 477.9 199.8 | 2201 64.3 Hokok
Balance (%) 43.2 11.1 48.4 4.0 ns 59.2 12.8 51.1 11.3 *
* p<0.05, ** p<0.01, *** p<0.001, ns not significant
E 34 WA o BF ARAGA AFLAG /R D wumste] g9y 247
H2A BE oA Fol2el AidS HEUA %
<E A> FAAA AL ARARN AREA % R EwEcke] FHA B4
. Total Number . Chewing Speed wt of
Male Meal duration of Chews Eating Rate (sgl) rice(g)/mouthful
1=.084 r=-.021 r=.100 1=.098 r=-.156
Fasting hunger
p=.638 p=.906 p=.574 p=.592 p=.388
r=-.208 r=-.203 =170 r=-.043 =219
Fasting satiety
p=.237 p=.242 p=.337 p=.817 p=.221

<3E 5> o Aol A Ay AFAZA Ao VR W iRt FaAAdEY

. Total Number . Chewing Speed wt of
Female Meal duration of Chews Eating Rate (sgl) rice(g)/mouthful
1=.068 =.304 =.051 =.338 =.015
Fasting hunger
p=.703 p=.081 p=.774 p=.055 p=.934
. . =.218 =.113 r=—104 =—.075 =.069
Fasting satiety
p=.216 p=.526 p=.560 p=.678 p=.711
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Ztoll w923l Aol7F Ao} f‘é‘ﬁﬁﬂﬁi A& e FEstA Aol AL
HH W& A FAZA BT of 282 g NV E ¥ 94F

v Wt & A A ZHA 9F Zpol 7F A, B A o
A& W WyEEE vuwEd vk 2% oF 27 g/min o2 YA A
A Z A (A ¥ 92 395 g/min, H]WHE 35.6 g/min)X vt °F 46%, 32%A =
o =¥As 2E AF2F. a8y 1AL A3 T EMGE ©o]83 Y
oy F3o| o] 2 A Agzlo] & F oy o]E4Ql Hor F4
AZAl FA Y= EMG A5 A= v|H|Rkto] 253], v|¥kat dA o] 40.63] = e

Folg pgod MwPd ¥& TFAAL Qs FAL FO4e e,
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41 =
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p

<3E 6> AT 20009 Ay Pt A FA| vvte] Rio wE A 25 A x}o] 4

male female
lean obese p- lean obese p-
mean SD mean SD value mean SD mean SD value
Steamed rice intake (g) 150 0 150 0 - 150 0 150 0 -
Meal duration (min) 5.7 1.0 5.9 1.3 .856 7.2 1.6 7.2 0.9 928

Total Number of Chews | 300.8 514 363.5 | 788 | .134 | 3759 | 1203 | 397.8 | 52.4 | .716

Chews/g 2.0 0.3 2.4 0.5 134 25 0.8 2.7 0.3 .700

Eating Rate (g/min) 27.2 4.4 27.1 57 | 1.000 | 223 4.5 200 | 4.7 442

Chewing Speed (s-1) 0.9 0.1 1.1 0.2 .065 0.9 0.2 0.9 0.2 .857

wt of rice(g)/mouthful 15.0 - 15.0 - - 15.0 15.0

Chews Per Mouthful® 25.0 8.1 40.6 | 17.2 | .084 45.2 9.2 50.0 | 19.6 | .607

Balance (%) 50.4 4.0 517 | 25 S18 59.3 8.9 51.5 3.5 .100
S
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4 150ge] AUS HFs=r A F ANATE o
AR oF 05E AR AAHYD, W wwTel FAEA 2AHE AL
= 150g9) AWe A B 47 A5E wEwEn v
4 Zo® tEkoy fo4e Aol et 9. g F A7
FAGOE FEYS WolE AFALAG G Ao e, o4 A A
=

=
(25.2 g/min)®.t} F |
2 =8AE AL #AFZFE F AL, HoEALA d9F AU EAFE JdAA EE 5
Not EMGE o] &8 A% & vH|vkaro] ofF 453, uj¥kr ool oF 503 = vhEpL; W
gharo] Hju|EbT R Wol = Ao R Yehg oy o] izt FAA Fo4e ldlE.

AE HHEo A= QU EE E A
Zpol 7 YElgrow mutol A=
WA= oA Holst Y= AeE X

X o
o
M
o =

Chewing Speed¥ BalanceE A 93 v
AL S (p<0.05, & 6).

<3 7> AR 200 A BN B AFA AE AZFEA 2ol 4

lean obese
male female male female
p p
mean | SD | mean | SD mean SD | mean | SD
Steamed rice intake (g) 150 0 150 0 - 150 0 150 0 -
Meal duration (min) 5.7 1.0 7.2 1.6 sk 5.9 1.3 7.2 0.9 ok
120.

Total Number of Chews | 300.8 | 51.4 | 375.9 5 wxx | 363.5 | 78.8 | 397.8 | 52.4 ok
Chews/g 2.0 0.3 2.5 0.8 * 2.4 0.5 2.7 0.3 *
Eating Rate (g/min) 272 | 44 | 223 | 4.5 sk 27.1 5.7 20.0 | 4.7 *
Chewing Speed (s-1) 0.9 0.1 0.9 0.2 ns 1.1 0.2 0.9 0.2 ns
wt of rice(g)/mouthful 15.0 - | 15.0 - 15.0 - 15.0 -
Chews Per Mouthful® 25.0 | 81 | 45.2 | 9.2 ok 40.6 17.2 | 50.0 | 19.6 *
Balance (%) 504 | 4.0 | 59.3 | 8.9 sk 51.7 2.5 51.5 | 3.5 ns

S22, * p<0.05, = p<0.01, ==+ p<0.001, ns not significant
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<E 8> WANA WEFALA Aeist w2 ¥uwes Fuy B4

Total Number wt of rice
Meal duration Eating Rate Chewing Speed
of Chews (g)/mouthful
r=.100 =215 =-.043 =165 -
Fasting hunger
p=.505 p=177 p=.776 p=302 -
=-.026 =-.052 =-.060 =-.098 -

Fasting satiety

p=.865 p=.748 p=.690 p=.541 -
<E 9> AN BEAYA AR ssk /% @ Fwbwote) Fuy B4
Total Number wt ofrice
Meal duration Eating Rate Chewing Speed
of Chews (g)/mouthful

Fasting b r=.095 r=.220 r=—291 r=—.046 -

asting et p=.543 p=.168 p=.058 p=775 -

r=.147 r=.178 r=—.015 r=—.083 —-.

Fasting satiety

p=.345 p=.265 p=.925 p=.607 -
4) 475 200 ddAES] A 2v] A=A A A5

Ak dAS P F(15g)s Ashal, AR 282 (FA 703, A2 603])
27 AsEs 2y, el ) ALA S4S 24 A g9 Fe 1509
Avkg A sk Aele £ AAAGE A 6.7-7358 02 FdAZA LY °F 1.0-14
AR AFHYAL, AFAZANG oF 20-308AE A AXALE AFEA Hi=
A3E AR 5 NS Aie G ARG 2uAFoR ses 2 e W 3 o
BAES T AAAZEE BRREE I v REE R oA Q) Afeol= glls (R 10).

S vulre) A o0 Ao 150ge WS WA se B T AAGFE W
Aol vlal oF 0.8 A%, AfAGA M= oF 130 o Q1S Wol FEE b
Asg B ¢ e, v A 2v) AFA g F AV A A FAA NG
o 2v] Ax ¢ =gA A= &3S ehy.

A e R §As] AR5 Ko ) 435 Bel et g
F AARFE o AR AR E BRE debd. T4 AF BUE 29 AFoR
55 d8 u WrEEE upuead vy 5 G AgAEY o =EAE A 4 F
i ARAFA R vl kR W BT oF 0% A% W) FEE %F 5 Yt
Aoz viehy, e WEALe) o) Agoz F ¢ EMGE o3 dd 4U%e
Gt Aol e vjulnhTol of 86%, Ml WAol of 4% vl wel Wi matE ey
A 200 A ZHA] BIREe] RIH| R E T go] A= Aoz e oy ol it TA 4
ol A E. AN 2 AFA] AT oA lel A A Ww R wE A 254
Aol B Fad A% BE ALEeA wwe] ME 49 Aol A ke
(3% 10)
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Al dels F AN Wi 798602 Af
A& SlaL, v RbE s} v REE o] fAFSEA] F A ARAZEe]

Sug d el Mt ATeIAO AUA Aot deA U, A4S A A
S 2v] AFeor FSE W WIEHEE AFALA VERE(256 g/min)¥ W] R(25.2

g/min)Bvh 7 o B 97]SE7F w179 g/min), MINE(7.7 g/min) o2 F &
T oF 30%AE =EA = As AFAY ¢ UNE. oA Ay 2v) A d9d 47
Sl4E rdow 602 AASH dEE 2F

e
stelot EMGE o83 At vuluzo
B} eRgIe] AolE Mo 2ARIE o] 45l
,% 7

5238, MRk of/do] ¢F 5183 =
) WA o 7 7 Ao Al wu|utE ) v ek 719

oF 51.89]
AHF 24 A & 5 9
®

A5 A

2

<3 10> A7k 20019 Ay}t 28] X ZFA] njvko] Yo o & 2 25 x}o] 74
male female
lean obese lean obese
P~ P~
mean SD mean | SD value mean SD mean SD value
Steamed rice intake (g) 150 0 150 0 - 150 0 150 0 -
Meal duration (min) 6.7 1.2 7.3 1.2 ns 8.6 1.3 7.9 0.1 ns

Total Number of Chews 565.1 | 63.9 | 6124 | 73.5 ns 693.6 | 37.4 | 644.8 | 47.7 ns

Chews/g 3.8 0.4 4.1 0.5 ns 46 0.2 4.3 0.3 ns
Eating Rate (g/min) 23.8 5.0 21.2 4.0 ns 17.9 2.4 17.7 2.8 ns
Chewing Speed (s™') 1.4 0.1 14 0.2 ns 14 0.2 14 0.1 ns
wt of rice(g)/mouthful 15.0 - 15.0 - 15.0 - 15.0 -

Chews Per Mouthful 46.4 11.3 58.4 | 24.2 ns 52.4 6.1 51.8 2.1 ns

* p<0.05, *+ p<0.01, =+x p<0.001, ns not significant

W, ol Ay AFeR fFEd& oo v*}d @JJr"‘ é,
714 % (Chewing Speed)E A 93t & A ZFEAoA Ao }pE fFo]&<2 Ao]|7}
B ys (% 11).
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<3 11> 07 20t el A A 2u] A2 A] Ad AZEY zpo] A4

lean obese
male female male female
P~ p—
mean SD mean SD value | mean SD mean | SD | Value
Steamed rice intake (g) 150 0 150 0 - 150 0 150 0 -
Meal duration (min) 6.7 1.2 8.6 1.3 sk 7.3 1.2 7.9 0.1 *

Total Numb f Chi
ol Rumber of Lhews 565.1 | 63.9 | 693.6 | 37.4 | s+« | 6124 | 735 | 644.8 | 47.7 | *

(TNC)

Chews/g 3.8 0.4 46 2.4 sk 4.1 0.5 4.3 0.3 *k
Eating Rate (g/min) 23.8 5.0 17.9 0.2 sk 21.2 4.0 17.7 2.8 ook
Chewing Speed (s-1) 1.4 0.1 1.4 ns 1.4 0.2 1.4 0.1 ns
wt of rice(g)/mouthful 15.0 15.0 19.2 ns 15.0 15.0 - ns

Chews Per Mouthful(CPM) 46.4 11.3 52.4 6.1 ok 58.4 24.2 51.8 2.1 *

# p<0.05, ** p,0.01, *** p<0.001, ™ not significant

god o] 2n) AZA] A2 Aot 3R 9 ¥viEele] g@dA 48 HAAS Ay
21 A3 7] =2} Total Number of Chews % Eating Rate<}2] A#AdolA 2 &< o] 7} 1
Ebyh 2. ¥ (p<0.05), Total Number of CheWSS&]rA A= 59 FHAAA(r=-0.356)= L}
Bl AAS 727 575 Ae g7t EFolue Ao =E ey o, Eating Rate®] 4%
o= Ad 79 e Llﬁﬁ]i UEE 0™ (r=0.296), 23727 EE Ue &

b webinia B 4 98

<E 12> 291 ARA AL 2% ST @ Xwrwshe] B A (HA)

. Total Number of . Chewing Speed
Meal duration Chews Eating Rate (sgl)

r=—.281 r=—.356" r=.296" =—.001
fasting hunger

p=.050 p=.012 p=.039 p=.997

r=.440" r=.495"" r=—.429" =—.017
fasting satiety

p=.002 p=.000 p=.002 p=.905

A d FutEete] AAAA Ao A= Chewing SpeedE A 93kl U x| ol A= F9
Al AIdAA7F AR, Meal duration¥ Total Number of ChewsS 2] & <l k2] A
AAAZ YEIG O (p<0.05), ol AHAIEITNETL HE&FE 2] AHFAZRo| Y H= d

Rnow B 4 g9low Eating Rate?] Z$olE AAENEI F4E =gR=
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<3E 15> HACA AZSFW vHEsg vyiie] A5 ddy e 2ol 4
ad libitum mean CPM doubleCPM
bloo male male male male male male
d lean obese lean obese lean obese
gle p p p
me mea
(mm sd sd mean sd mean sd mean sd mean sd
ol/L) an n
0 50| 04| 48 0.2 ns 5.0 0.3 5.0 0.4 ns 4.9 0.5 5.1 0.5 ns
30 64| 07| 63 0.6 ns 6.4 0.5 6.2 0.6 ns 6.6 0.6 6.6 0.6 ns
60 511 05| 57 0.9 ok 5.8 0.4 5.9 0.6 ns 55 0.7 5.9 0.8 ns
90 50| 04| 52 0.7 ns 53 0.2 5.5 0.6 * 53 0.5 53 0.4 ns
120 | 47| 03| 5.1 0.5 * 5.1 0.2 5.1 0.3 ns 5.2 0.3 5.0 0.3 *
180 | 45| 0.1 | 4.6 0.2 ns 4.7 0.3 4.7 0.4 ns 4.8 0.3 4.8 0.1 ns
* p<0.05, =+ p0.01, ==+ p<0.001, ™ not significant
<E 16> FATONA WHEd uhE ALAFE AF A ol ¥4
male lean male obese
blood o mean double o mean double
glc ad libitum Total p- ad libitum Total p-
CPM CPM CPM CPM
(mmol/ valu valu
L) mea me mea me e mea mea mea me e
sd sd sd sd sd sd sd sd
n an n an n n n an
0
X 5.0 0.4 ] 50| 0.3 4.9 0.5 5.0 0.4] .989 4.8 0.2 5.0 0.4 5.1 0.5 5.0 0.4 546
min
30
. 6.4 0.7 6.4 | 05| 6.6 0.6 | 6.5 06| .772 6.3 0.6 6.2 0.6 6.6 0.6 6.4 0.6 546
min
60
. 5.1 0.5] 58| 0.4| 5.5 0.7 55| 0.6] .107 5.7 0.9 5.9 0.6 5.9 0.8 5.8 0.7 | .875
min
90
. 5.0 0.4 ] 53| 0.2 5.3 0.5 5.2 | 0.4 .234 5.2 0.7 5.5 0.6 5.3 0.4 5.3 0.6 750
min
120 5.1 5.2
. 4.7a | 0.3 0.2 0.3 | 5.0 0.3] .010 5.1 0.5 5.1 0.3 5.0 0.3 5.1 0.4 960
min b b
180
. 4.5 0.1 ] 4.7 | 0.3| 4.8 0.3 | 4.7 | 0.3] .207 4.6 0.2 4.7 0.4 4.8 0.1 4.7 0.3 641
min
a, b Duncan®] w5473 A3 Fo= 5% o|dldlA 2F7 §24¢l Zol7}t
ool A% wuwrEst vjurEvel A ARE el hE 4% Agwse Fo@ AolE e

A

o}rol o,
o =]

(Fig 2, 3% 17)
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ad libitum mean CPM doubleCPM
blood
gl female female female female female female
(mmol lean obese . lean obese . lean obese
/L) mean sd mean sd mean sd | mean sd mean sd mean sd
0
) 4.7 0.3 48 04 ns 4.6 0.2 5.1 0.1 * 49 0.3 5.1 0.1
min
30
] 5.8 0.6 6.1 04 * 5.6 0.5 6.6 0.7 wok 6.0 0.6 6.7 04
min
60
] 4.9 0.5 5.1 0.8 * 4.6 0.5 5.7 0.3 wok 5.0 0.7 5.5 0.7
min
90
] 4.7 0.2 5.1 0.5 * 4.6 04 5.4 0.6 * 49 0.4 54 0.7
min
120
) 4.5 0.4 48 0.5 ok 4.5 0.2 5.1 0.3 * 4.7 0.1 48 0.1
min
180
) 4.6 0.3 4.7 0.2 ns 4.4 0.2 4.8 0.2 * 4.5 0.3 48 0.2
min

* p<0.05, **x p,0.01, =+ p<0.001, ™ not significant
6) A7ks 209 B AHA A, A F L 28] & ZHA] A

=]
A% 205 ez 12430 A2 & g5 A dgst &

o}
FHe B Qe FRUE A @ F 180874 08 Ao 2RI AYEEE ¥ 3

ke
© 1 (p<0.05), MRS oo
60+ 2 120804 24 <l

<3 19> 243 20 oA A A A 2 A A ddts Aol 4

blood lean group obese group
glucose male female male female
P-value P-value

(mmol/L) mean SD mean SD mean SD mean SD

0 min 5.0 0.4 4.7 0.3 ** 4.8 0.2 4.8 0.4 **
30 min 6.4 0.7 5.8 0.6 ** 6.3 0.6 6.1 0.4 **
60 min 5.1 0.5 49 0.5 * 5.7 0.9 5.1 0.8 *
90 min 5.0 0.4 4.7 0.2 * 5.2 0.7 5.1 0.5 *
120 min 4.7a 0.3 4.5 0.4 * 5.1 0.5 4.8 0.5 *
180 min 4.5 0.1 4.6 0.3 ns 4.6 0.2 4.7 0.2 ns

* p<0.05, =+ p0.01, ==+ p<0.001, ™ not significant

Fig 3. 2 NMeX% 2 g A Qsdls Hah d8, HUE
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£ T 400 -
0o &4 “‘_5
£
| E
E s S 300 -
(1] N
™ 47 vl
e 200 -
o 3 g
o =
©
o @100 -
l -
4] T | U
n an &0 an 120 180
0 30 &0 ] 120 180

BREAZA vulgEe Aol ua ol el AARE A% 180%714 feldon
A7 o (p<0.05), MRS AF 60% 3 90%ol ko] o go] FAuT) FejHo
=~ |=] |=]

oA AT AL

ru?ﬂ

2 "3gde7F 92k om (p<0.05), 21, 30, 90+, 120

v 52k AR eSS

<32 20> 723 200l A BN Fat A A AE Adikg Aol

lean group obese group
blood
male female male female
glucose
P-value P-value

(mmol/L) mean SD mean SD mean SD mean SD

0 min 5.0 0.3 4.6 0.2 ** 5.0 0.4 5.1 0.1 ns
30 min 6.4 0.5 5.6 0.5 *kx 6.2 0.6 6.6 0.7 *k
60 min 5.8 0.4 4.6 0.5 ** 5.9 0.6 5.7 0.3 *k
90 min 5.3 0.2 4.6 0.4 ** 5.5 0.6 5.4 0.6 ns
120 min 5.1 0.2 4.5 0.2 * 5.1 0.3 5.1 0.3 ns
180 min 4.7 0.3 44 0.2 * 4.7 0.4 4.8 0.2 ns

* p<0.05, =+ p0.01, ==+ p<0.001, ™ not significant
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w
0
n n AN an 170 1an o

Fig 4 MY HaXL & Hg ol Qs Wk MY, oz
2u) A ZFAL B REES F Aol mlE] oA o] A (el A 9l ko] gl )FH Al S 180+
A o)A ow A9 7 ko (p<0.05), U W A% 6053 12080l 4| gho] o A o]
SAHT fFeoldow AU vherow (p<0.05), Ad, 305, 908 ¥ 180F9 YA =
fro]ldel zol= gllow FAdRT =AY vk A2 YER S
< 21> AZE 20004 A 20 AZA QW AYNS o] BA
blood lean group obese group
glucose male female male female
P-value P-value
(mmol/L) mean SD mean SD mean SD mean SD
0 min 49 0.5 49 0.3 ns 5.1 0.5 5.1 0.1 ns
30 min 6.6 0.6 6.0 0.6 * 6.6 0.6 6.7 04 ns
60 min 5.5 0.7 5.0 0.7 ** 5.9 0.8 5.5 0.7 **
90 min 5.3 0.5 49 0.4 ** 5.3 0.4 54 0.7 ns
120 min 5.2 0.3 4.7 0.1 ** 5.0 0.3 4.8 0.1 *
180 min 4.8 0.3 4.5 0.3 * 4.8 0.1 4.8 0.2 ns

* p<0.05, ** p,0.01, #+* p<0.001, ™ not significant
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Fig 5. 4t 20fX% & ®E I QIRSE Bisk 4, b=
Huj gk T e Ae 25 ddolg 3 AHATAUC)S AFA2 & duc; J ¢
o AFE W o Fobshs FAROU B4 felde BAHA ke, wuwE 1A
g AFASA v FARh AgelaFaugel Rk wekw, Pt Aol 204
Foz o o) WARSHE FFolRIFAAAE FhEL RGAW BFAL folde e
A et Aol A9 A% AgeldRAWATAUCS WUl wvREgl o4

RFol7t i Ao tehg

<E 22> ARAGT 4F

E 26-1).

A IAUCe v A=

A vl vl s Rk o) A

male female
Blood gle lean obese lean obese
IAUC o o
mean SD mean SD mean SD mean SD
ad libitum 30.8 18 318 26 ns 289 0.2 30.6 1.7 ns
mean CPM 324 16 325 2.4 ns 283 14 327 18 -
doubleCPM 325 2.6 32.7 2.1 ns 30.1 1.6 32.3 1.2 #
o oAl 2 =& olats WHAZS vk Fo uwe} xfo]E B = ulH| R
A Ht Ao Z A S 35S A A A4, vl A= e S
HarHoh 202 5o AZSEE 39S W vuv oo A= A5 G ofgaral WA o
bt o) wwhrel A Aastal T kel uwrelde] Ay olfFAUAC] fo

Al 5= = (p<0.05).
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<E 24> AN AFRFE AF ASAFE Ao ¥4
lean obese
. mean double L mean double
Insul ad libitum Total ad libitum Total
nsu CPM CPM CPM CPM
in p p
mea me me mea mea mea
SD SD SD SD mean | SD SD SD | mean | SD
n an an n n n
0
. 30.4 12.8 | 42.8| 14.3| 404 | 11.7| 37.8 13.4 ns 60.9 15.1 81.7 | 30.1 | 979 | 67.9 80.2 44.0 ns
min
30 150. 136. 217. 207.3 274. 397.
. 39.0 38.9 60.3| 167.9 57.4 * 92.1 91.3 91.8 | 2929 | 118.1 **
min la la 4b a 3a 0b
60 117. 157. 245. 308. 111.
. 92.3 | 332 37.8 5721 1224 | 49.7 ns 1824 | 73.8 89.8 2454 | 102.3 ns
min 3 5 0 8 9
90 121. 103. 195. 215.
. 71.0 | 35.1 | 99.4| 32.9 38.5| 973 39.6 ns 179.2 74.3 71.3 | 196.6 | 80.5 ns
min 4 1 1 4
120 55.9 84.5 109. 155. 162.
. 20.6 31.1 40.1| 83.2 37.2 * 142.0 | 77.7 94.7 72.0 | 160.2 | 77.5 ns
min a ab 1b 3 4
180
. 37.4 | 25.0 | 50.5| 27.4| 51.9 | 30.0| 46.6 26.7 ns 49.6 173 | 913 59.1 | 944 | 48.5 78.4 474 ns
min
* p<0.05, ** p<0.01, *** p<0.001, ™ not significant
a, b Duncan®] 544 A3 #9545 5% o|dtollA &5 f949¢ 207} A
<3 25> A vu e nukrol A A A& ed AF Qladg ks ZolitA]
ad libitum mean CPM double CPM
lean obese lean obese lean obese
Insul
in
mea mea p p p
SD SD mean SD mean | SD mean SD mean SD
n n
0
) 04 128 a9 151 ok ik 143 817 01 ok 404 117 979 679 *k
min
30
] 1501 0 | 73 21 wok 1361 R9 243 913 ok 2074 a3 370 91.8 *
min
60
] R3 B2 R4 B | k*E 173 378 2450 98 ok 1575 572 IR 1119 ook
min
90
] 710 31 102 | 1B1 | *** P4 RIAY 1%1 A3 | R 1214 3R5 2154 713 ok
min
120
) 539 N6 1420 TI7 | *E* 35 311 153 N7 ok 101 401 124 70 ook
min
180
) 374 20 06 173 ok 05 274 913 1 ok 519 300 A4 AR5 *
min

- 31



* p<0.05, **x p,0.01, =+ p<0.001, ™ not significant

449 A% AFAZI 4F QadrEe] vl
A

Fol Aol i mERAA HATE 0244 F7b Stk A% 0% o FFE 1807
A gade Aom dehde. A ARAF 0 wnEAdAs wugEe 4% 6086
FHQ Aol7k YACW (p<0.05), MHE ) Aol £ 89 Hol7t UAL(E ).
< 26> o]y wlnlwa} nwPlA ARAFYE AF A4VEE Aol i A
lean obese
mean double mean double
Insul | qd libitum Total ad libitum Total
o CPM CPM CPM CPM
me me mea mea P Mhea mea mea p
SD SD SD SD SD SD | mean | SD SD
an an n n n n n
0
. R6 184 K3 181 | 4998 152 22 169 ™ 51.7 14.9 74.8 36.7 76.6 20.1 67.7 26.5 ™
min
30 198. 262. 129. 112. 264. 112.
. 2323 87 256 | A6 | 3132 &9 | 2570 83 ™ 61.8 332.5 11
min 8 6 2 2 6 5
60 1059 2% 154. 227. 104. 159. 220. 122.
868 B3| 0l 342 1560 o3 * 81.0 279.3 ™
min a b 4 6 1 8 4 8
90 126. 190. 114. 164. 186. 121.
1070 408 1306 | X8| 1571 R4 1316 454 ™ 58.1 240.6 11
min 6 8 7 8 0 7
120 140. 121.
. 21 410 132 | 285 | 1257 271 1103 35 ™ 86.5 | 40.8 78.0 136.7 60.8 62.5 ™
min 0 1
180
. %7 259 23 06| 537 148 42 198 ™ 39.8 15.8 69.5 323 77.8 395 62.4 33.2 ™
min
# p<0.05, ** p,0.01, *** p<0.001, ™ not significant
oA el AzLZlge wel 2% gledw kol mA & ol wvjvkr i wjRk 11
Aol Aol A= mETAA AATE 308744 F7 ATt 45 30% ol FHH 18087
A gashs Ao Uehde. 7 ARES W wulwEs wege) vmEddAs v

A whg Ao p A

ad libitum mean CPM double CPM
) lean obese lean obese lean obese
Insulin
P P mea P
mean | SD | mean | SD mean | SD | mean SD SD | mean SD
n

0 min R6 B4 | 51.7 | 149 * 43 R1 74.8 36.7 * 08 152 76.6 | 20.1 *
30 min 3 &7 | 198.8 | 61.8 ok 256 N6 | 262.6 | 129.2 ns 3132 &9 | 3325 | 1122 *
60 min 1069 &8 | 1544 | 81.0 ok 33 B3 | 227.6 | 104.1 ok 014 M2 | 2793 | 159.8 *
90 min 1070 | 408 | 126.6 | 58.1 ok 1306 RS | 190.8 | 114.7 * 1571 R4 | 240.6 | 164.8 *
120 min 21 410 | 86.5 | 40.8 * 1132 %5 | 140.0 | 78.0 * 1257 271 136.7 | 60.8 ns
180 min %7 29 | 398 | 15.8 * 23 N6 69.5 32.3 * 37 48 77.8 39.5 ok
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* p<0.05, **x p,0.01, =+ p<0.001, ™ not significant
8) AZg 20u9 AN}y AiA R, WA AR L 2] AZA] AE Qlad yhg x}o] A

AFATL A dA o4 HF A5Y FRE AAVE 4F PRAAE FeHE FolE
Mo/l 308 o] FHE 1808/ gasts FolE WS wuwEd wui 2F o)y
of WA B FYFAR A9 AolE WAL (P <005

ARAR
A H] 2k
d=d A o] 4 A o] )
Aw | medd | Aw | wedd | | 2w | medd | 2w | wead |
0 M 128 36 84 * a9 a1 51.7 149 *
30 501} 30 23 &7 stk 73 21 198.8 61.8 otk
60 @3 32 19 &8 * ®4 38 15644 81.0 ok
90 710 Bl 1070 408 otk 182 1BL 126.6 58.1 *
120 39 6 P1 40 * %] 7 86.5 40.8 ok
180 34 20 F7 29 * 46 173 39.8 158 *

# p<0.05, ** p,0.01, *** p<0.001, ™ not significant

kel BatAz Al e
£ Holuhrf 30+ o] F-
Aol GAHT o 3

e} )=3e]

e ) 2
30%, 60N fro A8l Aol7h §19l-

<3 29> AW FAAZA G oA HF Jded 5 Ao va

BAAT
4 et
Ad#d g o] g A o] g

wg | g2d4 | @% | gedx | D | @w | medx | W@ | medAg | D
0 28 u3 £3 Bl ons | 87 1 748 | 367 .
0 | m | ® | =6 | W6 | e | 2d3 | 93 | 2626 | 1292 | s
60 | 13 | %8 3 £3 s | om0 | @8 | 2276 | 1041 | s
90 B4 29 | @ | R | e | K | W3 1908 | 1147 | ns
120 | 85 31 | s | B3 | o7 | 1400 | 780 x
180 | A5 74 23 M| ek | 93 Al 695 | 323 .
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# p<0.05, ** p,0.01, *** p<0.001, ™ not significant

MIAT A s ode] AFAEVEEE AARE AF 0EANE FARE Fol
Holthrl 307 ol FFH 180F7HA] #Ashs FolE HAS. WuRT I v|vke B oA
of YAHT & dIdFAE {249 }O] B35 (p<0.05).

<E 30> AW 20 A ZA FAAHG Ao A3AedFhE o] v

2uﬂxixl—
A B gk

Aq=
a A o] g o]

- [ . ey o p . i . L P

qo | xEda it F=dA Bt | wmEdA | w9 | s
0 4 n7 B8 152 * 97.9 67.9 76.6 20.1 *
30 A4 a3 332 &9 * 397.0 91.8 332.5 112.2 *
60 1575 52 A4 A2 * 308.8 111.9 279.3 159.8 *
90 1214 35 1571 R4 Hok 215.4 71.3 240.6 164.8 *
120 101 Nl A7 /Al * 162.4 72.0 136.7 60.8 *
180 519 J0 R7 148 * 94.4 485 7.8 39.5 *

# p<0.05, ** p,0.01, *** p<0.001, ™ not significant
Aol wEl A3 47F A% ed IAUC v A= koA uju] bty w)vka 7 x}o]
BAL AT AT e AGART 2NAGAA A Wz el §24 Ael7) 3
NS (p<0.05), A2 FatA 2ol A Fo4Ql Zol7F AN (p<0.01).

<3}k 31> AZ3AF7F A5 =9 IAUC v A= A& vv| gkt vk 7F xpo] ¥4

g o]
Insulin
IAUC A v gk A v gk

— — P — — P

. e . e . e . e

I E R L aa | T aa
ad libitum 437.0 110.2 821.5 259.7 * 632.0 71.4 657.7 254.9 ns
mean CPM 722.2 188.9 965.2 479.5 ns 697.6 2109 | 1276.0 342.4 Kk
doubleCPM 697.6 2109 1276.0 342.4 Hok 900.8 1180 | 11435 502.7 ns

* p<0.05, =+ p0.01, ==+ p<0.001, ™ not significant

A 23 7F A5 olad TAUCH gt A o]l A uu|whb2 A4 23} 24] A
ZAl G o A TRl 2140 Aol 7 AR W (p<0.05), Bl WS WA, oA 2
o] &9l ZFo] 7} & (p<0.05).
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<E 32> ARRGIL AF A& IAUCH mA= 4 AW Fo]BA

(et} (o]

lean group obese group

Insulin male female male female
TAUC p p

mean SD mean SD mean SD mean SD

ad libitum 437.0 | 110.2 632.0 714 ok 821.5 259.7 | 657.7 254.9 *
mean CPM 7222 | 1889 697.6 210.9 ns 965.2 4795 | 1276.0 | 3424 *
doubleCPM 697.6 | 2109 900.8 118.0 * 1276.0 | 342.4 | 11435 | 502.7 ok

# p<0.05, ** p,0.01, *** p<0.001, ™ not significant

321 el AREA WAL qPAF 24}

1) ddE59 duty 54
<Table 1> &%t 2 dAnjgte] AAEHS AF37] 95ty FE3 ds59o dutE4o]
ok EAet Axp A2 10882 Ao, Wi A% FRF 2354, AR} 221493
BMI9 B2 G} 234, A= 21,72 A FF —Erzé}%lﬂ} d ddolA ARF
s

=]
H

=13

H

A
=13
H

Ho ko] HIe ZA3 Az YAE 32280, AAE 175.1g01Qu. AF
o

o

o
He o 71x] A A 7Fe G 1028, oA 11.1T 12;1213%, 3k o] Wof A
ko Iz} 16.7g, AR 12.3g 2 Y1 7ke] xbol7} QdgiTh

Table 1. General characteristics of Subjects

Male (n=10) Female (n=10)
Ages(yr) 23.5+4.1 22.1+£3.2
BMI" 23.4£2.6 21.7£3.6
Total intake(g) 322.85+126.23%* 175.15+42.51
Time of total intake (min) 10.23+4.68 11.15+¢1.72
Bite size(g) 16.7£4.9 12.3+2.9

YBMI range: <18.5;Underweight, 18.5-22.9 ;Normal range, 22.9<;Overweight
*p<0.05

2) A #A F el £y F(salivation) =3

<Table 2>+ 2937} Hu|ghs Gy oA 2z PAstn Az st 34 Q¢ o=
Aol oFS 3lgsled A3 Aoty AwkQl A-e dvtA R $AAILS SlHE w
o] Eu|go] Frlstden, dRET AXrt FAEu|Fo] foHez wdy =3 HelE
AFstd S A dHAZEOgE SAAZA] dEH|FHo] Eotern T4zt HEH|Fol =
FolAde B},

_35_



Table 2. Saliva secretion of rice and brown rice

Male Female
Rice Ad libitum mastication 0.9+1.2 2.5+1.6*
2x CPM 3.1+£2.4 4.1+1.9*
Brown rice Ad libitum mastication 2.0+1.3 4.0+1.6*
2x CPM 3.6£1.5 5.7£2.2%

*#p<0.05

3) 293 dviyte Az F¢t

X
<Table 4> BUsdolA 2w @uwe AFsn A

Aatel Bea(dd 5 A B
AR Azsle] A3 A FAHE Folz]) FAo dEle AlkE ARG O A, &
dhel A% AMART SRR B B4 Aol oF 2 EEEIERTIEE
A zko]lE Holx| skt 2y, drle] AHg, Ao A dREA A E AutE
ook 2w AE oF At A%E Byon FRANS YL gelE 2 Folrt YAk
Boldel A AMARE YL W A ANANE YL W FAR Bejx FHA
2 Hon FAAZA T B 2gAo = Alte] ¥ Aojx A gttt
Table 4. Time to bolus of rice and brown rice
Male Female
Rice Ad libitum mastication(sec) 41.3+24.1™° 43.7+13.3"°
2 x CPM(sec) 71.7+42.4"° 71.4£19.4™°
Brown Ad libitum mastication(sec) 39.2+20.6 72.1442.3*
rice 2 x CPM(sec) 39.9+13.2 71.8£19.3*
*p<0.05

4 A Any AdAE F AT 29T AREY BABHE 2H)

Figure 2% 2wty Hujubs Gy dol Al AlFsta EurA 2t sk &, 33 B
~2RE BT F§He 24 Aotk A 5o e 2 A, gzt 8
AT FAFLE foHoz o7l Jde Aoz vehgoh. a3, o] 9bAA=o] Y1
2% 9T FHo FFE PAA Lot

- B Rice/mean m:fti(dl-;n = B Brown fices miean rastication
9 r 9
g 2] .
5 6 i 6
s gl l
-j%" s !g” 4 :
3] 3] .
. o
male female male
"p<0.05

Figure 2. (A) Reducing sugar contents when adlibitum and full masticated with rice and brownrice.
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wibe] AGEAGUAY 260 Ak Ao, o] SlolA AFARY mE duiuy
o AAAREEE GANEe) A9 A% ¥ 49 94 A4EEs A9 AL, 06,
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4) MRNHEDT AAG S AASSG JFRFAL

A5 ) :
H d Q.
W (C1£4 - 294 Aew) e e
- Visual analogue scale(VAS):= 288 =438}
AP ole] VASE o4 |0 FurZrlek(em): FuE- Ed AREHE 7EAQ =
A = B PSR = P - YIRS 7| EREE AUk 98
VASE 7|23
AFrole] uY Al 2§ 5] & 2L o = A A F A
SRS g T |0 Jj?_?j?]'l_ Z]"!Tblz] =HwT | A3 Aps EHAAATE, 875, EEE | 69
A% A AGEAEAL o] AHsuA A454 7= O A48 A7 7|23
- F= =2 sk Al jR = T
(1,27} Test) or %
daHelel N4 BT o YA FEALAG |- APAE FANND, S E, ERE L899
AN AAEAZACATY AN AGEL 7 | F ALRE, AR ASee zugEd
2} Test) Z5tm= o A, AAZE, A2, S, S 4
dRele AR 4 o AR AARRE B - DDA FAAAL, S %, w89
A4 A A4ERzA |[FAG2 P B 4R | F A0S, A% J=ed wugsse
(5,65 Test) HAREY NBHES G| AN ARAE, A, SE, 9T 24
- T-test(FAAMAZE, ERiErrare] A" | 4]
REw o, Aol ue 4AEw)
)
- One-way ANOVA(Y WA ZEA9] A3 2 o]
42 ¢ O SPSS ver. 18.00. & A Zr AR, A Aol A AEA NI
- Two-way AVOVA(E 1} MEEYE Aol A
B, W REsh e Aol R A)
- Correlation(A 254 Apolol| o] A& A
)
3. 4745 @ @
31 WAL v AFAEA vw 9 AZ38G S AF A A= G
& el Fefdt i A dA 89, oA 6%, T 14W o2 Hatupolw AT 2214
Axfr2 21549 o™ S F994 Aol S UAAEY AAASES Y =
BMI 18-22.9 wRto. 2 tghn|ntsls] 7]so] o7 AGAQl Ao, A At
EUFE 9 Hyt dh 25 A A9l AEstAd S (E 1.
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Male(n=8) Female(n=0) Total(n=14)
p
mean SD mean SD mean SD
Age 22.1 1.9 21.5 1.0 21.9 1.6 ns
Height(cm) 175.5 7.7 164.5 6.7 170.8 9.0 *
Weight(kg) 67.8 55 56.6 4.2 63.0 7.5 *ox
BMI 22.0 0.7 20.9 1.1 21.5 1.0 *
Fastingglucose(mmol/L) 52 0.2 5.1 0.3 5.2 0.3 ns
Fasting insulin(pmol/L) 55.9 213 53.8 5.8 55.0 16.1 ns
SBP(mmHg) 124.1 11.6 122.7 16.6 123.5 13.4 ns
DBP(mmHg) 76.1 9.7 76.7 12.4 76.4 10.4 ns
* p<0.05, ™ p<0.01, ™ p<0.001, ™ not significant
<GE 2> Alg2le] 100g B IR g

Component(g/100g) Hamburger French fries Bibimbap F
Carbohydrate 29.85+0.18b 44.28+0.15a 25.67+0.42¢ 2450.93***
Protein 8.22+0.16a 4.41+0.08b 4.74+0.21b 307.79%***
Fat 13.2240.16b 19.24+0.03a 3.90+0.08¢c 11551.21%**
Moisture 47.01+£0.121)b 29.97+0.03¢ 64.73+0.32a 15554.50%**
Ash 1.71+£0.01b 2.11+0.01a 0.98+0.02¢ 2339.35%**
Dietary fiber 1.54+0.13¢ 2.49+0.14b 3.5840.11a 127.60%*

1) Mean®SD
a-c: Values with different alphabets within the meal types are significantly different by Duncan’s multiple range test
(p<0.05) #*#p<0.01, ***p<0.001

oA g 1A Re FAUE AGAGste] dHshed dds & A o
102 W2 guzkel oAl Aolsl GEA SE(E 3). & ARAFE Gl oA
Be 25 0 A% APl FAGD Aok edA BRE WY 12T 2
ol U of HiKi Ade] wE Aozt fhglov uue @AFAe dxt o Aol
Hla fold o BP0, WAEEE §o40 2 Wike (p<00l). BEd FAE o
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4.9
520.5
3.8
13.5
10.5
66.5
1.2
15.8
9.9
33

female(n:
200

19.2
1141.5
10.4
23.2
26.4
111.0
24
48.6
39.3
54.8

43
1.4
5.7
6.4
67.8
0.4
19.6
25.5
6.9

double chewing
8)

598.0

male(n:
315
15.4
1503.1
8.1
39.7
22.4
184.2
1.6
61.6
65.1
49.2

p
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=6)
4.7

341.2
34
3.5
8.1
67.8
0.4
17.6
13.9
2.6

female(n:
200

10.7
747.1
133
15.7
21.5
79.0

1.0
46.2
39.7
53.4

)
3.8
409.8
29
5.7
14.1
37.4
0.2
19.6
33.0
7.6

ad libitum chewing

315

male(n:

9.9
903.1
13.1
25.1
36.4
72.8
1.4
559
73.4
44.0

Bibimbap

Amount of intake (g)
Meal duration (min)
Total number of chews
Number of mouthfuls
Wt of mouthful (g)
Eating Rate (g/min)
Chew per mouthful
Chewing Speed(s™)
left channel(uV)

right channel(uV)

Balance (%)

" p<0.05, ™ p<0.0l, ™ not significant
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<GE 4> FAY] A AF 84 Abo] i

ad libitum chewing double chewing
Hamburger p p
male(n=8) female(n=0) male(n==8) female(n=0)
Amount of intake (g) 160 160 160 160
Meal duration (min) 5.0 1.8 8.4 3.8 * 7.0 1.8 9.8 4.1 ns
Total number of chews 464.3 1842 610.9 | 2373 ns 665.8 266.0 820.8 332.6 ns
Number of mouthfuls 8.2 1.0 13.5 2.3 o 5.6 L0 10.8 2.4 i
Wt of mouthful (g) 18.8 2.4 11.6 1.8 ok 283 4.9 14.7 3.0 ok
Eating Rate (g/min) 34.7 12.0 21.3 8.9 * 23.7 6.1 18.6 7.7 ns
CPM 583 28.5 455 17.2 ns 118.9 42.6 77.7 32.8 ns
Chewing Speed(s™) L5 0.2 1.3 0.2 * 1.6 0.3 L5 0.3 ns
left channel(uV) 66.9 18.9 59.0 316 ns 51.9 12.8 48.6 15.8 ns
right channel(uV) 67.2 16.3 40.7 8.6 o 59.6 16.1 37.8 8.3 ns
Balance (%) 49.8 6.5 56.3 7.3 ns 46.7 6.9 56.1 3.4 *
T p<0.05, ™ p<0.01, " p<0.001, *° not significant
ARZRE o2 A3Pe W G E 59 gol My AuAS HAY W mF
FRFFe Folsl AA, & 4T WNAE TR, W] SR foa =EA
o, by F AAANE Q355 Weks AS ¢ 5 o oo Age w4
HAA AzEETE ol oA ek = A ool Fo Aolrf vEhbA| 2 9kw (R 5-6).
<3 5> W AR Ae s Ao RA
male(n=8) female(n=6)
Bibimbap a(cihilvkx)zlitrzlgm double chewing P accihiivk;iitrlllgm double chewing P
Amount of intake (g) 315 315 20 20
Meal duration (min) 9.9 3.8 15.4 43 * 10.7 4.7 9.2 49 ns
Total number of chews 903.1 409.8 1503.1 598.0 * 747.1 3412 1141.5 520.5 ns
Number of mouthfuls 13.1 2.9 8.1 1.4 ok 13.3 3.4 104 3.8 ns
Wt of mouthful (g) 25.1 5.7 39.7 5.7 ok 157 35 232 13.5 ns
Eating Rate (g/min) 36.4 14.1 22.4 6.4 * 21.5 8.1 26.4 10.5 ns
CPM(Chew per mouthful) 72.8 37.4 184.2 67.8 % 79.0 67.8 111.0 66.5 ns
Chewing Speed(s™) 1.4 0.2 1.6 0.4 ns 1.0 0.4 24 12 *
left channel(uV) 55.9 19.6 61.6 19.6 ns 46.2 17.6 48.6 15.8 ns
right channel(uV) 73.4 33.0 65.1 25.5 ns 39.7 13.9 39.3 9.9 ns
Balance (%) 44.0 7.6 49.2 6.9 ns 53.4 2.6 54.8 33 ns

Hkx

T p<0.05, " p<0.01, p<0.001, ™ not significant
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< 6> BWA) AL A n Aol EA
male(n=8) female(n=0)
Hamburger ad libitum double p ad libitum double p
chewing chewing chewing chewing

Amount of intake (g) 160 160 160 160
Meal duration (min) 5.0 1.8 7.0 1.8 * 8.4 3.8 9.8 4.1 ns
Total number of chews 464.3 184.2 665.8 266.0 ns 6109 | 2373 | 820.8 | 332.6 ns
Number of mouthfuls 8.2 1.0 5.6 1.0 i 13.5 2.3 10.8 2.4 ns
Wt of mouthful (g) 18.8 2.4 28.3 4.9 ok 11.6 1.8 14.7 3.0 ns
Eating Rate (g/min) 34.7 12.0 23.7 6.1 * 21.3 8.9 18.6 7.7 ns
CPM 58.3 28.5 118.9 42.6 ok 45.5 17.2 77.7 32.8 ns
Chewing Speed(s™) 15 0.2 1.6 03 ns 13 0.2 1.5 03 ns
left channel(uV) 66.9 18.9 51.9 12.8 ns 59.0 31.6 48.6 15.8 ns
right channel(uV) 67.2 163 59.6 16.1 ns 40.7 8.6 37.8 8.3 ns
Balance (%) 49.8 6.5 46.7 6.9 ns 56.3 7.3 56.1 3.4 ns

Hkx

p<0.05, © p<0.01, p<0.001,

gaMe vadun g

]
&%= (p<0.01), H

" not significant

F A ApAzke] @ AT
| HIHke. A Ao v 3Y

H

Fgol wela 3

v aluke A e w ofF 2| AT

] 2. /“/\} ] 2 3(p<0.05),
ek F ASe v Bol A= Ao YEE (<005, & 7). ofAdE vie A4
& o ?ﬂ‘%‘:} ol T8 B Aok (p<0.05) 7IEF Azt 24e Foli= FAHLE 23}
A GRH(E 7). FH HUETY Ve AL aE SARFd i Zolvt JERA| ek
ojop2 Zh A A Aol Azl E a2 AFIE dlx g #9
Far ool = AR dAdel uhE AFol7) gldde(GE 8).
<HE 7> AFAGA AR BeIA AL n Ao) B
ad libitum chewing male(r=8) p female(n=6) p
Bibimbap Hamburger Bibimbap Hamburger
Amount of intake (g) 315 160 200 160
Meal duration (min) 9.9 3.8 5.0 1.8 *ox 10.7 4.7 8.4 3.8 ns
Total number of chews 903.1 409.8 | 4643 | 1842 * 747.1 3412 | 6109 | 2373 ns
Number of mouthfuls 13.1 2.9 8.2 1.0 *ox 133 3.4 13.5 23 ns
Wt of mouthful (g) 25.1 5.7 18.8 24 * 15.7 3.5 11.6 1.8 *
Eating Rate (g/min) 36.4 14.1 34.7 12.0 ns 21.5 8.1 213 8.9 ns
CPM 72.8 37.4 583 28.5 ns 79.0 67.8 45.5 17.2 ns
Chewing Speed(s™) 1.4 0.2 1.5 0.2 ns 1.0 0.4 1.3 0.2 ns
left channel(uV) 55.9 19.6 66.9 18.9 ns 46.2 17.6 59.0 31.6 ns
right channel(uV) 73.4 33.0 67.2 16.3 ns 39.7 13.9 40.7 8.6 ns
Balance (%) 44.0 7.6 49.8 6.5 ns 53.4 2.6 56.3 7.3 ns

Hx

p<0.05, ™ p<0.01, "™ p<0.001, *°

not significant
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<E 8> 2] ARA NI BWA AL o] 1A

male(n=8) female(n=6)
double chewing P P
Bibimbap Hamburger Bibimbap Hamburger
Amount of intake (g) 315 160 200 160
Meal duration (min) 15.4 4.3 7.0 1.8 *E 9.2 4.9 9.8 4.1 ns
Total number of chews 1503.1 598.0 665.8 266.0 *E 1141.5 520.5 820.8 332.6 ns
Number of mouthfuls 8.1 1.4 5.6 1.0 *E 10.4 3.8 10.8 2.4 ns
Wt of mouthful (g) 39.7 5.7 28.3 4.9 *E 232 13.5 14.7 3.0 ns
Eating Rate (g/min) 224 6.4 23.7 6.1 ns 26.4 10.5 18.6 7.7 ns
CPM 184.2 67.8 118.9 42.6 * 111.0 66.5 71.7 32.8 ns
Chewing Speed(s") 1.6 0.4 1.6 0.3 ns 2.4 1.2 1.5 0.3 ns
left channel(uV) 61.6 19.6 51.9 12.8 ns 48.6 15.8 48.6 15.8 ns
right channel(uV) 65.1 25.5 59.6 16.1 ns 393 9.9 37.8 8.3 ns
Balance (%) 49.2 6.9 46.7 6.9 ns 54.8 33 56.1 3.4 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
AWM A 191 FFo] vt ul 23 e JukH o ® WA= zAlX xelole} A
QA8 Hum 74 AQAcE Aes Ao)E BT A%E E 9109 2. G4
A% F AN, F AT, BAFY, USRS 7 AR FAF Aol e
o, oj e Ay AATFH WYISTF 4 Aol Fogk Aolrf yElkE. 20
2 Qgstel Ao n oo 4w Aol falalA Yeted FUEAE § w
T A olsh grglel BYF ol Holurh: TEH 540 g
<E 9> AFARA ABH AL % Aol A
. . male(n=8) female(n=6)
ad libitum chewing p p
Bibimbap Hamburger | Frenchfries Bibimbap | Hamburger | Frenchfries
Amount of intake (g) 315 160 & 200 160 40
Meal duration (min) 9.9a 3.8 5.0b 1.8 6.4b 23 *k 10.7 4.7 8.4 3.8 6.2 2.0 ns
Total number of chews 903.1a | 409.8 | 464.3b 1842 | 529.8b | 179.9 | * 747.1 311‘ 6109 | 2373 | 4493 140.9 ns
Number of mouthfuls 13.1a 2.9 8.2b 1.0 9.8b 3.9 ** 133 34 13.5 23 12.7 1.1 ns
Wt of mouthful (g) 25.1a 5.7 18.8b 24 9.7c 48 | **x| 157a | 35 | 1l6b | 18 32¢ 03 Kok
Eating Rate (g/min) 36.4a 14.1 34.7a 12.0 14..8b 6.8 ** 21.5a 8.1 21.3a 8.9 7.4b 2.7 ok
CPM 72.8 37.4 58.3 28.5 65.6 49.0 ns 79.0 67.8 45.5 17.2 36.7 9.0 ns
Chewing Speed(s’l) 14 0.2 1.5 0.2 14 0.1 ns 1.0 04 1.3 0.2 1.3 0.2 ns
left channel(uV) 55.9 19.6 66.9 18.9 62.7 18.0 ns 46.2 17.6 59.0 31.6 55.8 13.1 ns
right channel(uV) 73.4 33.0 67.2 16.3 69.3 20.3 ns 39.7 13.9 40.7 8.6 45.1 10.5 ns
Balance (%) 44.0 7.6 49.8 6.5 47.7 8.0 ns 534 2.6 56.3 7.3 55.0 5.1 ns
" p<0.05, ” p<0.01, > p<0.001, ™ not significant

a—c: p<0.05 FEA Duncan®] TFH| 2 A3 Febzt FAH 2ol7k s
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<E 10> 2MAGA NG AR L o) R

male(n=8) female(n=6)
double chewing P P
Bibimbap Hamburger Frenchfries Bibimbap Hamburger Frenchfries
Amount of intake (g) 315 160 &0 200 160 40
Meal duration (min) 15.4a 43 7.0b 1.8 8.0b 34 HAE 9.2 4.9 9.8 4.1 5.8 2.2 ns
Total number of | 1503.1 665.8 1141.5 520. 820.8a | 332. 189.
598.0 266.0 | 715.3b 346.8 ** 518.7b *
chews a b a 5 b 6 1
Number of mouthfuls 8.1a 1.4 5.6b 1.0 6.6ab 2.5 * 10.4 38 10.8 24 9.0 5.0 ns
Wt of mouthful (g) 39.7a 5.7 28.3b 4.9 13.4¢c 4.1 HEE 23.2a 13.5 14.7ab 3.0 6.3b 42 *
Eating Rate (g/min) 22.4a 6.4 23.7a 6.1 13.4b 8.4 * 26.4a 10.5 18.6a 7.7 8.5b 3.8 **
118.9
CPM 184.2a | 67.8 b 42.6 104.3b 352 * 111.0 66.5 77.7 32.8 62.4 18.5 ns
Chewing Speed(s’l) 1.6 0.4 1.6 0.3 1.5 0.2 ns 2.4 1.2 1.5 0.3 1.5 0.2 ns
left channel(uV) 61.6 19.6 51.9 12.8 58.7 14.8 ns 48.6 15.8 48.6 15.8 57.2 21.5 ns
right channel(uV) 65.1 25.5 59.6 16.1 67.1 23.4 ns 39.3 9.9 37.8 8.3 41.9 11.1 ns
Balance (%) 49.2 6.9 46.7 6.9 47.5 9.0 ns 54.8 33 56.1 3.4 57.0 3.0 ns
* p<0.05, ™ p<0.01, ™ p<0.001, ™ not significant
a-c p<0.05 FFdA Duncand] =H|w A7 Fokzlk FolAel xpol7} 9L
A A Lo AALE @ W AFta et A s 7)mete] Fude 248 At o]y 9
A% WAWAR Agele SEe 44 s7IEE ¥ Aol GNP, ¥ 11). @
e i HAA we] FPol AF EuEsh Yo i AR ey
S 1> AFAGA) AGRas Ad s7mske] AR A
male(n=8) female(n=6)
ad libitum chewing
Bibimbap Hamburger Frenchfries Bibimbap Hamburger Frenchfries
Meal duration*hunger -290" - 112 .090 -178 -.398 -.084
Total number of chews*hunger -.184 102 134 574 -.045 -.011
Number of mouthfuls*hunger 333 192 .060 353 -.233 .065
Wt of mouthful (g)*hunger -.356 -.249 .045 -.207 141 -.028
Eating rate (g/min)*hunger .170 .014 -.090 237 287 .087
CPM *hunger -.239 .0003 .084 461 .044 185
Chewing speed(s'l)*hunger 453 .338 .041 570 864" 233
left channel(uV)*hunger -.025 341 -112 204 .077 -.234
right channel(uV)*hunger -.072 472 324 253 253 016
Balance (%)*hunger .041 -.122 -.407 .007 -.065 -.103

* p<0.05, U r=ArEA %
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<E 12> ARALA AZRAG 45 FH7)mste) Jy B
male(n=8) female(n=6)
ad libitum chewing
Bibimbap Hamburger Frenchfries Bibimbap Hamburger Frenchfries

Meal duration*hunger 058" 147 -.0001 -310 -177 =377
Eating rate (g/min)*hunger .195 -.045 230 .189 .053 135
Total number of chews*hunger .079 281 -017 =774 -424 -.162
Chewing speed(s”)*hunger 731 458 .140 -314 -.526 .194
Wt of mouthful (g)*hunger -.028 351 531 .250 062 -.106
CPM *hunger .053 319 410 -446 -455 -.460
Balance (%)*hunger 579 123 318 -319 -476 -.585
Number of mouthfuls*hunger -.009 -343 -.628 -326 .055 .087
left channel(uV)*hunger 547 -.174 .065 -.133 -.325 .028
right channel(uV)*hunger 142 -354 -319 -.053 -.084 449

U=

<HE 13> AFAGA A4 AT Exbmcte] Gua B4

male(n=8) female(n=6)
ad libitum chewing
Bibimbap Hamburger | Frenchfries Bibimbap Hamburger Frenchfries

Meal duration*satiety 398" 110 371 244 202 -.083
Eating rate (g/min)*satiety -.623 -319 -.661 015 .094 234
Total number of chews*satiety .537 .076 351 746 223 344
Chewing speed(s')*satiety -352 -318 -343 352 .020 .659
Wt of mouthful (g)*satiety -.147 -.124 -.144 -.665 440 523
CPM*satiety 358 .020 076 493 .366 .097
Balance (%)*satiety -.033 .090 -.173 878 326 .058
Number of mouthfuls*satiety .186 .082 320 S12 -411 -.546
left channel(uV)*satiety -470 318 .051 .396 .548 709
right channel(uV)*satiety -.364 337 295 .146 .643 619

Vomara A
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AAAGE o) NS o S wge] AREEe F2w ol fo] 747 A%
1msh e FBA(<005)S ERIRT, e FuA HAN ST AR5} 459
71mek 2o e yERE (p<0.05)

<HE 14> 28 AERA] Ao A skl i w4

male(n=8) female(n=6)
double chewing
Bibimbap Hamburger | Frenchfries Bibimbap Hamburger Frenchfries
Meal duration*hunger 278" 448 010 -017 -209 392
Total number of chews*hunger .504 350 .086 432 -.081 741
Number of mouthfuls*hunger 376 258 242 420 -.332 783
Wt of mouthful (g)*hunger -355 -.146 -017 -.559 280 -.590
Eating rate (g/min)*hunger -.342 -.393 .003 229 076 -492
CPM *hunger .369 254 -.053 185 121 -475
Chewing speed(s")*hunger .535 -015 212 .634 067 .624
left channel(uV)*hunger .686 -462 -.150 -.147 -411 -518
right channel(uV)*hunger 347 -233 -010 -.083 -424 -.398
Balance (%)*hunger 413 -.136 -.088 -222 -.790 -.740
V=gl s
< 15> 20) AN ARRas 45 57 mske] guy 1A
male(n=8) female(n=6)
double chewing
Bibimbap Hamburger | Frenchfries Bibimbap Hamburger Frenchfries
Meal duration*hunger 043" -283 -484 -356 -134 373
Eating rate (g/min)*hunger .104 204 .582 .186 113 -316
Total number of chews*hunger .334 -.166 -436 -450 -.564 -.014
Chewing speed(s”)*hunger 12" .189 .194 -.082 -.803 -.696
Wt of mouthful (g)*hunger 252 -.306 244 -423 -.661 -.287
CPM *hunger 437 -251 -458 -613 -872" -416

Balance (%)*hunger 267 134 229 -.628 -212 .033

Number of mouthfuls*hunger -.237 183 -315 .557 710 191

left channel(uV)*hunger 732 206 475 -456 -431 -.191

right channel(uV)*hunger A57 -.010 034 -274 -477 -324

* p<0.05, Y r=# A%

ALR5E 20 AFHAE W G vt HHA B AN Rk el 3
B Y, WS RE S0 dugel tehgon, o F /35 AL Y
TR Aggrt FEHA et Ao R BEEE 16)



<E 16> 2] AFA] AF Ao Ewrrmolo] A FA
male(n=8) female(n=6)
double chewing
Bibimbap Hamburger Frenchfries Bibimbap Hamburger Frenchfries
Meal duration*satiety 809" 445 674 -.599 304 -.608
Eating rate (g/min)*satiety -748" -514 -709° 662 -.196 633
Total number of chews*satiety 935" 419 665 -.194 579 -.545
Chewing speed(s')*satiety 707" 348 143 705 641 174
Wt of mouthful (g)*satiety -.184 -031 -.640 -326 437 .690
CPM*satiety 913" 448 528 -310 741 745
Balance (%)*satiety 547 183 .009 .562 720 484
Number of mouthfuls*satiety 203 .059 .550 214 -.404 -.748
left channel(uV)*satiety 515 268 004 487 638 481
right channel(uV)*satiety 131 .160 .106 315 .653 S11
* p<0.05, * p<0.01, O r=AbEHAI%

A, Ao, ARG Azeatte] AR 2AF Ayhs ® 17-28¢] e,
S wyg AN F AT F ALES, Aol g 7 ALE 4 AT Adse
F] HEE T A HUEEE 59 A E UEH. Y ZalAzeto] A
AA = v sk FASHA A& azbe] g o]l UER oy fiwA HAH A= Y F
& F AR o) gEAel vEhd. 58, gde) Mulg R Aole) gHglel 9
g ARF FosAl S0 FRAds vERE(p<0.05)

<GE 17> WA W ARG AZR 27 e

auion | Mot of | Chewg | mae | CPove | wtor | ST pee
(min) Chews (g/min) (CPM)’

A 1"

B 977" 1

C 977" 1.000” 1

D -929" -.869° -.869" 1

E -.029 174 174 178 1

F 036 110 .108 -077 180 1

G 869° 899 898™ -803° 251 500 1

H 306 307 309 -242 .088 -370 023 1

" p<0.05, ™ p<0.01, ¥ r=Atz

A

-
-
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CE 18> WAOIA WA ARALA A% izt ey

Mez.ll Total Eating Chewing Wt of Chews Per Balance
dura.tlon Number of Chews/g Rat.e Speed (s-1) mouthful Mouthf1§11 %)
(min) Chews (g/min) (CPM)
A 1"
B 8917 1
C 892" 1.000” 1
D -945" -910” -910" 1
E .099 493 492 -178 1
F 812" 644 645 -675 -.175 1
G 949™ 974™ 975" -915™ 328 794" 1
H 463 679 680 -567 523 368 607 1
" p<0.05, T p<0.01, P =B A
<E 19> AN TARY AFADLA Aeazt FuA
auion | Mot of | Chewg | mae | CPove | wtor | ST pee
(min) Chews (g/min) (CPMY)’
A 1"
B 964" 1
C 967" 998" 1
D 888" 863" -856" 1
E -339 -.091 -.108 377 1
F 334 .199 201 -252 -518 1
G 708" 608 609 -.594 -467 889™ 1
H 275 400 390 -303 377 256 339 1

* p<0.05, ™ p<0.01, P r=AEA

e oot guglel ARSI F NN WASEA 29 FBYL JERRY
3% ARAEIE g3 AREs Fo gugel Aot dMA AN S #
S 5 AANLE F AL Fo) FBAL g F AL 29 JBAL vhehy
EE AW HAAE WAL g F AR 29 FEAS dehigla wae] @
S AR ] Fed e,
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<IE 20> ANA MM ARAGA AL L2TE FTA

il

Meal Total Eating Chewin wt of Chews Per Balance
duration Number of Chews/g Rate Speed (fl) rice(g)/mou Mouthﬁ_ll %)
(min) Chews (g/min) P thful (CPM)* °
A 1Y
B 337 1
C 337 1.000™ 1
D -935" -.069 -.069 1
E =278 472 472 419 1
F -.165 -.543 -.543 211 -.510 1
G =267 .650 .650 532 .194 -.085 1
H 497 798 799 -.175 .191 -.293 490 1
T p<0.05, 7 p<0.01, ) r=AHEAE
GE 21> ool A AW AH AL A2 PP
Meal Total Eating Chewin wt of Chews Per Balance
duration Number of Chews/g Rate Speed (fl) rice(g)/mou Mouthﬁ_ll %)
(min) Chews (g/min) P thful (CPM)* °
A 1"
B 903" 1
C 902" 1.000” 1
D -920" -.830" -.829" 1
E -.507 -.094 -.092 510 1
F -.591 -.368 -.367 719 .601 1
G 744 942" 943" -631 145 -.038 1
H -118 -.095 -.094 452 178 435 .040 1
* p<0.05,  p<0.0l, O r=ArEHAl=
CE 22> ool BARY AFADA A7) P
Meal Total Eating . Chews Per
duration Number of Chews/g Rate SChZWI(ngl) thtl(l)ft;ll Mouthful Bazlojt;ce
(min) Chews (g/min) | P o (CPM)’ x
A 1"
B .796 1
C 797 1.000" 1
D -938" -782 -782 1
E -.569 .021 .020 .564 1
F -674 -.537 -.536 882" 534 1
G 901" 916" 917 -834 -208 -.567 1
H 248 -.131 -.131 .048 -.404 372 143 1

* p<0.05, " p<0.0l, ¥ r=Ar#A|

-
-



<E 23> WAOIA WIRE 20 A2 Azt 2 e
Meal Total Eating Chewin wt of Chews Per Balan
duration Number of Chews/g Rate S eeiiw(sigl) rice(g)/mou Mouthﬁ_ll ((V)ce
(min) Chews (g/min) P thful (CPM)§ °
A 1"
B 900 1
C 9017 1.000” 1
D -965" -.828" -.829" 1
E 293 674 673 -.168 1
F -374 -.382 -.382 405 -.155 1
G 806° 920" 920" -721 677 -.007 1
H 415 437 437 -370 .290 -.464 .194 1
* p<0.05, ” p<0.0l, V) r=ArE A<
CE 24> WAClA @A 2 AR AR g A
Meal Total Eatine Rat Chewi wt of Chews Per
duration Number of Chews/g a mg‘ ae S f:iwmgl rice(g)/mout Mouthful Balance (%)
(min) Chews (g/min) peed (s-1) hful (CPM)*
A 1"
B 980" 1
c 980" 1.000” 1
D -977" -965" 965" 1
E 785" 886" 885" -822° 1
F -.549 -.655 -.655 589 -799° 1
G 904 870" 8707 880" 676 -231 1
H 329 480 479 -309 687 -748° 087 1
* p<0.05, ” p<0.0l, V) r=ArE A<
< 25> WAl AR 20 AR A2k e Azt Ak
Meal Total Eating Chewin wt of Chews Per Balan
duration Number of Chews/g Rate S eeiiw(sigl) rice(g)/mou Mouthﬁ_ll ((V)ce
(min) Chews (g/min) P thful (CPM)§ °
A 1"
B 975" 1
C 975" 1.000” 1
D -.839" 761" -761" 1
E 128 334 334 244 1
F -.848" -812 -812° 786" -.048 1
G 661 709° 709" -.635 257 -312 1
H 492 460 460 -.191 101 -.671 =232 1

" p<0.05, " p<0.0l, O =A%

A

-
-
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<3E 26> ool wiNE 20 A ZA]L A2k e a7t A

Mez.ll Total Eating Chewing . wt of Chews Per Balance
dura.tlon Number of Chews/g Rat.e Speed (s-1) rice(g)/mou Mouthﬁ;l %)
(min) Chews (g/min) thful (CPM)
A 1
B 754 1
C 753 1.000” 1
D -915" -.448 -447 1
E -456 235 236 736 1
F 114 -.059 -.059 -.280 -.263 1
G 8317 955 955™ -589 .065 195 1
H -.404 -.099 -.099 498 .509 230 -.014 1
* p<0.05, T p<0.01, D r=AtE A%
<E 27> ool A WA 26 AHA] ARQ AT A
Mez.ll Total Eating Chewing . wt of Chews Per Balance
dura.tlon Number of Chews/g Rat.e Speed (s-1) rice(g)/mou Mouthﬁ;l %)
(min) Chews (g/min) thful (CPM)
A 1
B 884" 1
C 8847 1.000” 1
D -988~ -856" -856° 1
E -316 .143 142 373 1
F -616 -219 -.220 .638 872" 1
G 600 893 893" -574 510 234 1
H -.030 127 126 179 458 259 .180 1
T p<0.05, " p<0.01, U r=A A+
<3 28> of Aol AR 2w A FA] A A Azt A
Mez.ll Total Eating Chewing . wt of Chews Per Balance
dura.tlon Number of Chews/g Rat.e Speed (s-1) rice(g)/mou Mouthﬁ;l %)
(min) Chews (g/min) thful (CPM)
A 1"
B 859" 1
¢ 859" 1.000” 1
D -969” -.893" -.893° 1
E -443 052 052 342 1
F -841° -851° -851° 947" 176 1
G -738 -715 -715 867 226 970" 1
H -.583 -.741 -.741 .509 -.288 404 235 1

* p<0.05, ” p<0.0l, V) r=ArE A<

_53_



RS A 5 AW B AZsled A5 2A3F ot E7 8 el Rk &%
20-32 2 T® 13 Ze
<GE 29> HHIRE AH 5 4E IRt
Bibimbap ad libitum chewing double chewing
blood glucose(mmol/ male(n=8) female(n=6) P male(n=8) female(n=6) P
0 min 53 0.3 5.0 0.3 ns 5.1 0.2 52 0.3 ns
30 min 7.0 1.2 6.7 1.1 ns 6.4 1.4 6.8 0.4 ns
60 min 5.8 0.9 4.8 0.6 * 5.5 0.4 5.4 0.7 ns
90 min 5.5 0.5 4.6 0.3 ** 5.7 0.4 53 0.2 ns
120 min 5.4 0.5 4.7 0.3 * 5.1 0.4 5.1 0.4 ns
180 min 4.8 0.4 4.8 0.5 ns 4.8 0.3 4.8 0.3 ns
* p<0.05, ™ p<0.0L, *" p<0.001, ™ not significant
<G 30> HHRE AH 5 AW Qded ks
Bibimbap ad libitum chewing double chewing
blood glucose male(n=8) female(n=6) P male(n=8) female(n=6) P
0 52.6 19.2 53.5 16.7 ns 49.0 20.4 51.9 13.6 ns
30 402.3 154.5 375.7 105.7 ns 402.6 172.5 395.8 117.6 ns
60 271.9 93.9 187.7 66.2 ns 261.3 148.0 244.0 111.9 ns
90 196.5 78.8 134.8 327 ns 246.3 1313 167.1 91.2 ns
120 190.7 922 110.5 39.4 ns 160.1 71.5 144.5 65.4 ns
180 69.6 46.9 76.3 49.7 ns 79.6 40.1 65.2 22.3 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
CGE 31 WY AH T ARALT 24N AF Dgurg
Bibimbap male(n=8) female(n=6)
blood glucose(mmo ad libitum chewing | double chewing P a(cih‘lai‘l;iiﬁlgm double chewing P
0 min 5.3 0.3 5.1 0.2 ns 5.0 0.3 52 0.3 ns
30 min 7.0 1.2 6.4 1.4 * 6.7 1.1 6.8 0.4 ns
60 min 5.8 0.9 5.5 0.4 ns 4.8 0.6 5.4 0.7 ns
90 min 5.5 0.5 5.7 0.4 ns 4.6 0.3 53 0.2 **
120 min 5.4 0.5 5.1 0.4 ns 4.7 0.3 5.1 0.4 ns
180 min 4.8 0.4 4.8 0.3 ns 4.8 0.5 4.8 0.3 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<GE 32> AR AdE & AT AR 284 2A] A e’ wkg
Bibimbap male(n=8) female(n=6)
serum Insulin(pmo ad libitum chewing | double chewing P ad libi.tum double chewing P
chewing
0 min 52.6 19.2 49.0 20.4 ns 53.5 16.7 51.9 13.6 ns
30 min 402.3 154.5 402.6 | 172.5 ns 375.7 105.7 395.8 117.6 ns
60 min 271.9 93.9 261.3 | 148.0 ns 187.7 66.2 244.0 111.9 *
90 min 196.5 78.8 246.3 | 131.3 ns 134.8 32.7 167.1 91.2 **
120 min 190.7 922 160.1 77.5 ns 110.5 39.4 144.5 65.4 ns
180 min 69.6 46.9 79.6 40.1 ns 76.3 49.7 65.2 22.3 ns

Hkx

T p<0.05, ™ p<0.01,

p<0.001, *° not significant
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Fig 1. Comparative blood glucose and serum insulin responses after the intake of Bibimbap with ad
libitum chewing and double chewing

M ALS HAHS 5 AE 2 AZRSIeE A5 2AbEeh d9 2 dded g ®
33-36 ¥ 19 23 &
<G 33> AAYE AH = A dduks
ad libitum chewing double chewing
Hamburger meal
blood gl (mm p p
ood glucose 0 male(n=8) female(n=0) male(n=8) female(n=06)
0 min 53 0.4 53 0.4 ns 5.1 0.2 5.0 0.4 ns
30 min 5.6 0.6 5.7 0.6 ns 5.5 0.8 53 0.6 ns
60 min 5.5 0.6 54 0.7 ns 54 0.7 5.1 0.7 ns
90 min 5.8 0.7 54 0.5 * 54 0.7 5.2 0.4 ns
120 min 54 0.5 5.1 0.5 ns 5.2 0.4 4.8 0.2 *
180 min 5.2 0.5 4.6 0.3 ns 4.7 0.2 4.7 0.2 ns

Hx

* p<0.05, " p<0.01, "™ p<0.001, *°

not significant
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<H 34> ALY AF & A s dks

Hamburger meal

ad libitum chewing

double chewing

serum Insulin (pmol/L male(n=8) female(n=6) P male(n=8) female(n=6) P
0 min 57.7 27.6 64.7 13.6 ns 64.2 57.8 45.0 12.2 ns
30 min 265.2 1284 | 2933 117.6 ns 241.2 99.4 260.6 178.5 ns
60 min 225.8 110.3 302.3 111.9 ns 229.6 109.9 260.3 111.5 ns
90 min 253.5 140.8 | 2733 82.2 ns 254.5 1353 222.1 53.8 ns
120 min 186.4 139.6 | 202.2 106.7 ns 199.1 86.3 135.9 24.5 ns
180 min 108.3 112.5 80.2 38.3 ns 76.0 44.9 76.6 21.0 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<E 35> WAL AH F AR AU
male(n=8) female(n=6)
Hamburger meal
blood glucose (mmol/L) a(cih‘lai‘l;iiﬁlgm double chewing P a(cih‘lai‘l;iiﬁlgm double chewing P
0 min 53 0.4 5.1 0.2 ns 53 0.4 5.0 0.4 ns
30 min 5.6 0.6 5.5 0.8 ns 5.7 0.6 53 0.6 *
60 min 5.5 0.6 5.4 0.7 ns 5.4 0.7 5.1 0.7 ns
90 min 5.8 0.7 5.4 0.7 ns 5.4 0.5 52 0.4 ns
120 min 5.4 0.5 52 0.4 ns 5.1 0.5 4.8 0.2 ns
180 min 52 0.5 4.7 0.2 ns 4.6 0.3 4.7 0.2 ns
T p<0.05, ™ p<0.01, " p<0.001, *° not significant
<E 36> BWAY AA F A4S Awd W
Hamburger meal male(n=8) female(n=6)
ad libitum _ P ad libitum _ P
serum Insulin (pmol/ chewing double chewing chewing double chewing
0 min 57.7 27.6 64.2 57.8 ns 64.7 13.6 45.0 12.2 ns
30 min 265.2 128.4 241.2 99.4 * 293.3 117.6 260.6 178.5 ns
60 min 225.8 110.3 229.6 109.9 ns 302.3 111.9 260.3 111.5 ns
90 min 253.5 140.8 254.5 1353 ns 2733 82.2 222.1 53.8 ns
120 min 186.4 139.6 199.1 86.3 ns 202.2 106.7 135.9 24.5 ns
180 min 108.3 112.5 76.0 44.9 ns 80.2 38.3 76.6 21.0 ns

*

p<0.05, ™ p<0.01, " p<0.001, ™ not significant
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Fig 2. Comparative blood glucose and serum insulin responses after the intake of Hamburger meal
with ad libitum chewing and double chewing

Ayt @A 4 T 99, A5 AT 999 Aed 1S E 3740 2 1 39 2L,
<E 37> AFARA Hol5FE HF AP
male(n=8) female(n=6)
ad libitum
p
blood glucose(mmo Bibimbap Hamburger meal Bibimbap Hamburger meal
0 min 53 0.3 53 0.4 ns 5.0 0.3 53 0.4 ns
30 min 7.0 1.2 5.6 0.6 ns 6.7 1.1 5.7 0.6 ns
60 min 5.8 0.9 5.5 0.6 ns 4.8 0.6 5.4 0.7 ns
90 min 5.5 0.5 5.8 0.7 * 4.6 0.3 5.4 0.5 **
120 min 5.4 0.5 5.4 0.5 ns 4.7 0.3 5.1 0.5 ns
180 min 4.8 0.4 52 0.5 ns 4.8 0.5 4.6 0.3 ns

Hx

* p<0.05, ™ p<0.01,

p<0.001, ™ not significant
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25 Qe vk
male(n=8) female(n=6)
p p
Bibimbap Hamburger meal Bibimbap Hamburger meal
0 min 52.6 19.2 57.7 27.6 ns 53.5 16.7 64.7 13.6 ns
30 min 402.3 154.5 265.2 128.4 ns 375.7 105.7 2933 117.6 ns
60 min 271.9 93.9 225.8 110.3 ns 187.7 66.2 302.3 111.9 ns
90 min 196.5 78.8 2535 140.8 ns 134.8 327 2733 82.2 ns
120 min 190.7 922 186.4 139.6 ns 110.5 39.4 202.2 106.7 ns
180 min 69.6 46.9 108.3 112.5 ns 76.3 49.7 80.2 383 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
Lt
glucose- At glucose-0f A} glucose-H A
SR 8 [
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Fig 3. Comparative blood glucose and serum insulin responses after the intake of Hamburger meal
and Bibimbap with ad libitum chewing
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<E 39> 2l AL Hol 5 HF Aguwrg
double chewing male(n=8) female(n=6)
. Hamburger p o p
Bibimbap Bibimbap Hamburger meal
blood glucose (mmol/L) meal
0 min 5.1 0.2 5.1 0.2 ns 5.2 0.3 53 0.4 ns
30 min 6.4 1.4 5.5 0.8 ns 6.8 0.4 5.7 0.6 ns
60 min 55 0.4 54 0.7 ns 54 0.7 54 0.7 ns
90 min 5.7 0.4 54 0.7 ns 53 0.2 54 0.5 ns
120 min 5.1 0.4 5.2 0.4 ns 5.1 0.4 5.1 0.5 ns
180 min 4.8 0.3 4.7 0.2 * 4.8 0.3 4.6 0.3 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<E 40> 2WARA HolfHE AT dEd wkg
double chewing male(n=8) female(n=6)
) Bibimbap Hamburger meal P Bibimbap Hamburger meal P
serum Insulin (pmol/L)
0 min 49.0 20.4 64.2 57.8 ns 51.9 13.6 45.0 12.2 ns
30 min 402.6 172.5 241.2 99.4 ns 395.8 117.6 260.6 178.5 ns
60 min 261.3 148.0 229.6 109.9 ns 244.0 111.9 260.3 111.5 ns
90 min 246.3 131.3 254.5 135.3 ns 167.1 91.2 222.1 53.8 ns
120 min 160.1 77.5 199.1 86.3 ns 144.5 65.4 135.9 24.5 ns
180 min 79.6 40.1 76.0 449 ns 65.2 22.3 76.6 21.0 ns
T p<0.05, ™ p<0.01, " p<0.001, *° not significant
glucose- A} glucose- 0 X}
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8
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Fig 3. Comparative blood glucose and serum insulin responses after the intake of Hamburger meal

and Bibimbap with double chewing
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<AL W A3 5 A dA SAAY TR W Hla
ibimbap meal ad libitum chewing double chewing
serum TG(mg/dL) male(n=8) female(n=6) P male(n=8) female(n=6) P
0 min 92.9 46.3 83.2 31.1 ns 81.4 29.5 76.6 17.6 ns
30 min 104.4 53.1 83.8 35.0 ns 91.8 35.8 74.1 22.7 ns
60 min 110.8 61.2 88.9 37.4 ns 100.0 43.0 84.7 24.5 ns
90 min 111.0 58.3 932 46.4 ns 102.0 46.1 84.8 26.3 ns
120 min 106.0 47.7 95.0 50.1 ns 101.1 42.2 90.2 18.3 ns
180 min 98.8 40.3 99.7 56.9 ns 99.1 46.9 84.7 29.6 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
< 42> AR AR A "9 SAAYsE U W
burger meal ad libitum chewing double chewing
serum TG (mg/dL) male(n=8) female(n=6) P male(n=8) female(n=6) P
0 min 145.9 162.5 83.7 26.6 ns 84.9 40.8 84.0 28.5 ns
30 min 145.9 167.8 88.5 24.1 ns 101.6 45.0 93.8 329 ns
60 min 1834 148.0 121.1 36.7 ns 1244 49.7 127.5 46.4 ns
90 min 216.4 163.8 143.7 49.7 ns 150.4 50.0 159.3 54.8 ns
120 min 225.9 160.8 166.5 50.2 ns 155.6 57.2 176.7 72.7 ns
180 min 182.9 111.8 147.0 61.2 ns 140.0 69.4 164.4 106.4 ns
T p<0.05, ™ p<0.01, " p<0.001, *° not significant
<IE 43> AR AF F ARsled 94 SAAAY s E g vl
male(n=8) female(n=6)
Bibimbap — —
serum TG(mg/dL) ad libitum double chewing P ad libitum | 4 le chewing |
chewing chewing
0 min 92.9 46.3 81.4 29.5 ns 83.2 31.1 76.6 17.6 ns
30 min 104.4 53.1 91.8 35.8 ns 83.8 35.0 74.1 22.7 ns
60 min 110.8 61.2 100.0 43.0 ns 88.9 37.4 84.7 24.5 ns
90 min 111.0 58.3 102.0 46.1 ns 93.2 46.4 84.8 26.3 ns
120 min 106.0 47.7 101.1 42.2 ns 95.0 50.1 90.2 18.3 *
180 min 98.8 40.3 99.1 46.9 ns 99.7 56.9 84.7 29.6 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<E 44> AR AF F ANIEY @Y FYAYEE W v
male(n=8) female(n=6)
Hamburger meal - -
serum TG(mg/dL) ad libitum double chewing P ad libitum | 4 le chewing |
chewing chewing
0 min 145.9 162.5 84.9 40.8 ns 83.7 26.6 84.0 28.5 ns
30 min 145.9 167.8 101.6 45.0 ns 88.5 24.1 93.8 329 ns
60 min 183.4 148.0 124.4 49.7 ns 121.1 36.7 127.5 46.4 ns
90 min 216.4 163.8 150.4 50.0 ns 143.7 49.7 159.3 54.8 *
120 min 225.9 160.8 155.6 57.2 * 166.5 50.2 176.7 72.7 *
180 min 182.9 111.8 140.0 69.4 ns 147.0 61.2 164.4 106.4 ns

Hx

* p<0.05, ™ p<0.01,

p<0.001, ™ not significant

_60_



<E 45> Aol R W A% AR FAAWEE W v
male(n=8) female(n=6)
ad libitum o
. p Bibimbap p
serum TG(mg/dL) Bibimbap meal Hamburger meal 0 Hamburger meal
mea
0 min 92.9 46.3 145.9 162.5 ns 83.2 31.1 83.7 26.6 ns
30 min 104.4 53.1 145.9 167.8 ns 83.8 35.0 88.5 24.1 ns
60 min 110.8 61.2 183.4 148.0 ns 88.9 37.4 121.1 36.7 ns
90 min 111.0 58.3 216.4 163.8 ns 93.2 46.4 143.7 49.7 ns
120 min 106.0 47.7 225.9 160.8 ns 95.0 50.1 166.5 50.2 ns
180 min 98.8 40.3 182.9 111.8 ns 99.7 56.9 147.0 61.2 ns
T p<0.05, ™ p<0.01, " p<0.001, *° not significant
< 46> Aol AR 9 SAAAYsE WE v
male(n=8) female(n=6)
double chewing
serum TG (mg/dL Bibimbap Hamburger meal P Bibimbap Hamburger meal
0 min 81.4 29.5 84.9 40.8 ns 83.7 26.6 84.0 28.5 ns
30 min 91.8 35.8 101.6 45.0 ns 88.5 24.1 93.8 32.9 ns
60 min 100.0 43.0 124.4 49.7 ns 121.1 36.7 127.5 46.4
90 min 102.0 46.1 150.4 50.0 ns 143.7 49.7 159.3 54.8
120 min 101.1 422 155.6 57.2 ns 166.5 50.2 176.7 72.7
180 min 99.1 46.9 140.0 69.4 ns 147.0 61.2 164.4 106.4

Hkx

T p<0.05, ™ p<0.01, p<0.001, ** not significant
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Fig 4. Comparative total lipid and free fatty acids responses after the intake of Hamburger meal

and Bibimbap with ad libitum chewing
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Comparative total lipid and free fatty acids responses after the intake of Hamburger meal

<E 47> AARNEIE AF AF IAUCH MAE 4 S4ol
male(n=8) female(n=6)
. Hamburger p . Hamburger p
Bibimbap Bibimbap
meal meal
ad libitum chewing 1012.6 | 89.0 | 979.5 | 47.5 ns 915.0 | 769 | 959.6 | 389 ns
double chewing 9834 | 746 | 9373 | 66.5 ns 945.7 | 77.9 897.4 | 62.2 ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
< 48> AAZprE A% g IAUCH H A= 43k Al Ato] A
Bibimbap Hamburger meal
p p
male(n=8) female(n=6) male(n==8) female(n=0)
ad libitum chewing 1012.6 | 89.0 | 915.0 | 76.9 ns 979.5 | 475 | 959.6 | 389 ns
double chewing 983.4 74.6 | 9457 | 779 ns 9373 | 66.5 897.4 | 62.2 ns

T p<0.05, ™ p<0.01,

Hkx

p<0.001, *° not significant
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<HE 49> Aol FYH AASlerE AF dAdaed IAUCH A= I
male(n==8) female(n=6)
_ p . p
Bibimbap Hamburger meal Bibimbap Hamburger meal
ad libitum chewing | 35506.7 | 12429.3 | 35967.7 | 15664.6 | ns | 28160.2 | 5571.5 | 35967.7 | 15664.6 | ns
double chewing 32908.9 | 18278.6 | 31940.1 | 11688.0 | ns | 36480.3 | 10880.9 | 31940.1 | 11688.0 | ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<3 50> A AASlerr A5 dAdEed IAUCH vA= I
Bibimbap Hamburger meal
p p
male(n=8) female(n=0) male(n=8) female(n=0)

ad libitum chewing | 35506.7 | 12429.3 | 28160.2 | 5571.5 | ns | 35967.7 | 15664.6 | 32157.1 | 8698.9 | ns

double chewing 32908.9 | 18278.6 | 36480.3 | 10880.9 | ns | 31940.1 | 11688.0 | 30012.8 | 10614.8 | ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<3 51> AFZFIE A% AHTG IAUCH FIA= 93k A Aol

male(n=8) female(n=0)
_ p . p

Bibimbap Hamburger meal Bibimbap Hamburger meal
ad libitum chewing 18718.1 | 88534 | 17261.3 | 71722 | ns 16310.0 | 7489.5 | 14850.0 | 4003.8 ns
double chewing 32593.1 | 27160.8 | 22708.1 | 8850.0 | ns 22512.5 | 6733.2 | 24172.5 | 9702.5 ns

T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<3 52> AAZErl A5 AHTG IAUCH P A= QaF Al Aol
Bibimbap Hamburger meal
p p
male(n=8) female(n=0) male(n==8) female(n=6)
ad libitum chewing 18718.1 | 8853.4 | 16310.0 | 7489.5 | ns 17261.3 | 7172.2 | 14850.0 | 4003.8 | ns
double chewing 32593.1 | 27160.8 | 22512.5 | 6733.2 | ns 22708.1 | 8850.0 | 24172.5 | 9702.5 | ns
T p<0.05, ™ p<0.01, "™ p<0.001, ™ not significant
<G 53> AABIF7E A5 IHFFA TAUCH WA= 98 g ate] A
male(n=8) female(n=6)

Bibimbap Hamburger meal P Bibimbap Hamburger meal P
ad libitum chewing | 35811.0 | 5853.4 | 46053.8 | 8853.4 | ns | 32163.0 9534 | 355125 | 15534 | ns
double chewing 25551.0 | 11534 | 36067.5 | 8853.4 | ns | 23367.0 1153.4 | 35662.5 | 2153.4 | ns

<G 54> AABIF7E A5 FHFFA TAUCH w1 98 AdEate] A
Bibimbap Hamburger meal

male(n=38) female(n=0) P male(n=8) female(n=0) P
ad libitum chewing | 35811.0 | 5853.4 | 32163.0 | 953.4 | ns | 46053.8 8853.4 | 35512.5 | 1553.4 | ns
double chewing 25551.0 | 11534 | 23367.0 | 11534 | ns | 36067.5 8853.4 | 35662.5 | 2153.4 | ns
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32,8923 AKX LE2) Y A3l dPFHaFAL

1) A2 Fukrlara NA A S

3] & x}= H¥] gkt Y AHNon-obhese male: NM), H] % G AH(Obese male: OM), H|H|%E
T A Non-obese female: NF), W] %t o XH(Obese female: OF)%2 & 47[A] T o= &7
Ao A" 200 W oR <E 1>2 7|Eel WEsifoH, BMIVE2 238 V|Eo®
230]72 wlgkt, 2308k win| o2 2R3 v

<E1> A }olel BMI

2} (n=21) oz} (n=20)
B H] vk~ NM B¢k OM B ] vt NF v ¥k OF
(n=10) (n=11) (n=10) (n=10)
Age 23.30+1.42" 23.2742.53 21.20+0.92 21.10+0.88
BMI? 21.95+2.96 26.18+2.59 20.26+1.74 27.81£3.74

* Mean=SD
Y BML: Body mess index, body weight (kg) / [height (m)]°

2) 4@ Aol EFdA
<E2> AWA EFAAN(ZHAEA 2 FF)

e Ne PRAFE 23emB A A
0. B% £ P332 10mle) rhavz=e] WE),
Ao e E ABa9e Qe 085 A de
3. 378 #7 | Feoldel lem FAL /1ES FEI, AEE RN 4 W 1B
30xF<r vt

4. FWAM d5-7] 2ol o9t

[@)]
e
Rl
N
o8
P>
N
=
e
=

71222 15ml¥ dmle] &8 E3ele] F=n|sf =)

A A w o}elH ] Step 5olA FHE A2~ SmlE vl ET)
— o] T2 HEE LAY

] _ — 1 99 Step 5AA TWE A2 14mlS 2A~HA ulE)
6. WA wWE7] el LAl e of
— &d6 AFE e

— WA o sl waul= 5mle w2t}

- iy WA S AHA o g g =8 TAAAS
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<E3> FAF A ZFHAA(ZYTA £ FFH)
1. 9449 A3 08 T FEolge 1LY A EHE Wi TEAA 557 g4dsi
2. A= 180g <] #Akel 0.2g9) FA4FS AFH =T}
ddy Fgoldd A 180gs E 5E3 AHSd AER FHU|o) FER
3. #7171 o
=0t}
= 1=l E] 7] O 74 Q = 29| = S KeR
4 AR ] o FHAX ZAFHAL e Yol Eol 7|EV]E WM 5 02g9 AT
Fi3F By
<FEA> v|uigte]l R EHYAH(FFH)
H|H 8 FZ: Al

s 340g
25 60°C
A2 60 min.

7h2= | 1A

A 1]

74 2,374
Amount(g) 2+ (m1)
ingredients As
Purchased Edible Portion ingredient Amount ingredient Amount
(AP) (EP)
@ @
hetbahn 198 198 Minced garlic 05 SOy sauce 0.8
Chi-namul 30 20 Minced Minced garlic 02
Carrot 17 15 green onion 0.5 sesame oil
bean sprouts 37 35 sesame sesame 0.5
Shiitake 8 5 Salt 05 Sugar 03
egg 25 25 sesame oil 0:4 0.2
Minced beef 10 10 0.5 ®
Minced garlic 2.5 2.5 @ soy sauce
Minced 1.3 1.3 Minced Minced 05
green onion green onion green onion 05
sesame oil 4.5 4.5 Minced garlic 0.3 Sugar
cooking oil 6 6 Salt Minced garlic
Salt 2.2 2.2 sesame oil 1 sesame oil 0.3
Sugar 0.5 0.5 sesame sesame 03
sesame 1.8 1.8 1.5 alcohol
SOy sauce 1.3 1.3 ® 0.5 pepper 0.5
red pxepper pasxte 10 10 Salt 0.5 05
0.5 0.5 sesame oil 0.5
alcohxol 0.1 0.1 Minced garlic 01
pepper 0.3
Total amount 340g 0.5
0.5
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o2 A ARl Ad Bekew(19.24+0.03), 1 Yo EE ;W A (13.22£0.16) ~L¥
Al HPENR(B.90£0.08)01 vk ZIEol HA AAE Aol X HekgFo]l - w:oko, HiHHro] Al
o Aughf-aFo] A Qv @wl AL KieldahlH o2 SA P om, A (8.22+0.16) 33k,
A A (4.41£0.08)3% Al RIEHA.74£0.21)2 H]s29k G20 37]«4115]7} =13t AWM ATL
o ol =tk IEANIHeZ FAS I AAFHAR11:0.0D] AL Bk
™ L71+0.01), MW HH4.74£0.21) wolvh. 4 AarF iz viide] 2ol M =

741*“5} il HAAE 7‘(44.28i0.15)°] 453 Ehow, W7

]

32,
v
e
[~
)
o
Z, HU

=T

<E5> A3 Aolo AdutyYREN A

Component Hamburger (g) French fries (g) Bibimbap (g) F

Moisture 47.01+0.121)" 29.97+0.03¢ 64.73+0.32° 15554.50%**
Fat 13.22+0.16 19.24+0.03" 3.90+0.08° 11551.21%%*

Protein 8.22+0.16" 4.41+0.08° 4.74+0.21° 307.79%++

Ash 1.71+0.01° 2.11£0.01* 0.98+0.02° 2339.35%**
Carbohydrate 29.85+0.18" 44.28+0.15" 25.67+0.42° 2450.93***
Dietary  fiber 1.5440.13° 2.49+0.14° 3.58+0.11% 127.60**

1) MeantSD

a-c: Values with different alphabets within the meal types are significantly different by Duncan’s multiple range test (p<0.05)
**p<0.01, ***p<0.001

4) AALEFQ ol o2 F A A} A ZH(Total meal time) 23
<E6> ZAAA|IZHe] AE3t AALEFY o] o2 v

Male Female t
Free 21.24+6.14" 27.30+9.84 238"
Hamburger NS
Mean 19.33+6.10 22.10+6.30 -1.43
meal
Full 22.29+7.88 28.05+7.19 245
Free 14.67+4.75 23.05+7.96 4127
Bibimbap Mean 15.86+7.35 19.55+5.52 -1.81%
Full 19.76+8.31 25.15+6.76 227
Y Mean+£SD

p<0.05 , " p <0.001
N Not siginificant
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<ET> FAANAZLY vHE S} AXEel G2 ¥

Non-obese Obese t
Free 26.05+7.76" 22.4349.20 1.36™
Hamburger Mean 21.20+6.21 20.1946.45 0.51N
Full 27.50+8.31 22.8147.17 1.94™
Free 19.95+7.87 17.62+7.55 0.97"°
Bibimbap Mean 19.00+7.23 16.38+6.07 1.26™
Full 24.75+8.83 20.14+6.52 1.91™
Y Mean+SD

NS Not siginificant

5) AAMElgol © 2 ¥ vz}t F71%(Satiety change) 27

VASE F#H2Q H&& FA5 = AR E= 72490 Zqolth ¥Rie Agd+E
X A5E 10cm VASEFE AES A}gste] Fridny AEAE Wuss) yre
VASS Zwhghe] ddd 2714 AES A 92dIdAEL wuZ/mEEs 97137
Asl VASE 23k mfjaig-A= dviy w272 (VAS 31 A wjaizx] &
(Ocm) vs U= o ¥z A] &vi(10cm); WiF-F-F= del fI7F drt 7F5 33=712(VAS
23819) 1SR4 U H0em) vs HAB] AFEZTH10em). £l A 37 AS W kS
72zt oz Aot VAS ghe] 2wyt Z7heEe 26—, Hi-, A% 3 o g

b

pus

—

¢

o] A3tE Wlas] Bt

Gt e vt UM W oAl FUbRFo] BE testoll A A U ghom, o 3hA o]
gt yvgte o A =2vs daet dAFY @AV ArALds W B
SdAz Fe o A= Zwbgk SUhFe] v Avh VASEEE AFA gl A vy o g
WA meals He Wl EE IF BT A JET %0 12 +4e Wes® Ik
< T7hsk] wiitel, A EATE v EE Y WA meals A2 & Wl VAS 70l x 7
LUER 22 WA mealo]l EFFo] x7] wWioR Atrdvh oju ehdA A depAdel A
= 288 @MY meals HAe W X SUbEFol AAthE Rl FHlEv 53]
A meal®] ERHE S7FEe] Be @2 1949 Aolrk Al

<38> ¥wkzhgUbkel AW AALERYel o E vlw
Male Female t
Free 4.44+1.561) 6.17£2.10 -3.01**
Hamburger
Mean 4.83+1.33 6.29+1.80 -2.96**
meal
Full 5.01+1.32 6.37+£1.90 -2.66%*
Free 3.48+1.53 3.62£1.78 -0.26NS
Bibimbap Mean 4.60+1.48 5.51£2.10 -1.60NS
Full 5.30£1.34 5.32+1.81 -0.03NS
1) Mean+SD

NS : Not siginificant

* p<0.05, ** p<0.01
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<HO> EvzZrsrlekel viwt ol AALEIY O] w2 Ww
Non-obese Obese t
Free 5.2442.30" 5.33+1.77 .15
Haiﬁ‘;g“ Mean 5.68+1.94 5.41+1.52 0.49™
Full 5.82+1.96 5.53+1.56 0.51™
Free 3.44+1.51 3.65+1.78 -0.4%8
Bibimbap Mean 3.44+1.51 5.48+1.69 -1.58™
Full 4.64+1.24 5.94+1.61 2.89"
1) MeantSD

NS : Not siginificant
** p<0.01

6) AALEr A Ao wE AZRE o] Hlw A
6.1. AZREo] M %234 (Chewing number)
B A s Ao dAAZ e Ao AW AL nRnte A 234 2o

E <aF1>e] JepSl @A 100gE AHA T wl Gl Har A 2H(179.71£67.55)2] 4
FHT ¢ A 2H(325.00£121.93)7F A Z B 7t 145293 feld oz F el em (p<0.001),
o] A2 ¥t A 21(296.26£114.88)9] -1} € A 2H(505.88+202.92)7F A 2F3F7E 209.62
3 F9gHoez 713 Aoz YERSTHp<0.00D). WMWY 100gS AFH T w dehye it
A ZH(236.42+80.82)8] -1} 9hH A 2H(397.19£126.25)7F ARG 160.773] 9 H o=
F7FeH o (p<0.001), AL H A 2(373.64+119.83) ¢ o B U= S P s
(583.49£210.13)7F A 237 209.853] oA o m Frhegk Ao ® et (p<0.001).

1200

1000 + - P,
&l | | |
g hEE
= 800 £
= —
5
=
E 600 -
= Ahh f 1 OMean
& | E—
= EFull
£ 400 I ¥
g
C

200 4

0 1
Male Female Male Female
Hamburger Bibimbap

<aR1> AW, A, Agned 435 7 p<o.00

6.2. AZR o mE X ZAZH(Chewing time)
Pt A A A AR 24 spell A WA vplke] A ZpA 7] ApolE <ILE2>
e 1WA 100gE AHTE o] st Har A 2H108.61+40.03)2] A-¢-H} 24 A
2H(178.43467.13)7F A ZFAIZEe] 69.82sec o] A o2 F 718l o™ (p<0.001), ofstAS Hat
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A &1(189.42£70.62)2] A-$-w.th kA A 2H(293.03£112.34)7F A 231471 103.61sec 7oA o=
S7He Ao® YeuTtH(p<0.00D). PR 100gS AHE dW JIEAS HoAZ
(133.01£38.60)8) 791t} ¢bA A 24(227.44£66.91)7F A ZFA 7kl 94.43sec F9 4 02 Z7}8}
Ao (p<0.001), oty oA ZH221.48+71.28)¢] 7A-¢-w v} <-4 A ZH(331.46+103.43)7F A
A 7ko] 109.98sec freld oz F71sk Aoz YERTHp<0.001).
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2
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= — OMean
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Hamburger Bibimbap

<ILE2> A, A, AFNIEE A 2 A g s p<0.001

6.3. AFY o] u}E A< 5 (Eating rate)
Ht A2y S A2 24 st A B AL vRlnte] Az 2polE <TTHE3>
of Yetdiglth AMAE HHAT o G HrAZ4RL8+13.51)8] A -FH Tl ¢hd A zh

(28.9616.65)°] A A&7l 19.62g/min 212 0.2 4315 21 (p<0.001), oIt oA
2H28.45£7.71)8) 74w vt 94 A 2H19.87£6.45)7F A A& E7F 858g/min -9 A o ®
Aoz YELTHp<0.001). ¥ AFHeS o S Hat A 2(61.74+20.84) ¢ H
A A ZH(3750£12.07)7F A& 7F 24.24g/min 28 o2 A3 oW (p<0.001), ]t
& HFAZH(35.64+12.00)08] At A A Z(24.21+11.41)9) AFLEE7F 11.43g/min £ 9
Aoz 7ad Ao Z JERITHp<0.01).
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" p<0.01, "p<0.001
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6.4. AZH o] o2 39 EF(Bite size)

BHAZ 5o GAAT 27 shelA @A muike SR Aol <1P4>
of Yttt IAWMAE AFHL w SIS HTAR(19.22+3.31)9 A-¢H; d Az
(21.34£4.25)7F Y o] 212g FUFst oy FoAolA] @kon, ofSAL WA %)
(13.07£322)¢] A$utt SAAL1577£521)9) FHRFo] 27g Fr18pd o -,OT,CAE,O]X]
B ASE YBHTHP>0.05). P -S AHE o JobAdS A 21(19.1843.86)¢] 4
o} 9 A 2 (22.48+4.45)2) ) E o] 33g Aoz F7FE oM (p<0.05), Oﬂé‘w—& ué,
A 2H14.90+3.87)2] A-+H U} A A 2F(18.45+43.91)¢] 9l F-wFo] 355g Freldow S Uhsh
Aoz e THp<0.01).

40
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o 25 ol
E - T 1
.§ N O Mean
= 15 ®mFull
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5
1]
Male Female Male Female
Hamburger Bibimbap
T p<0.05, "p<0.01, "p<0.001
<aRA> AW, Ak, AR dRF
7) AEEC) BE A%SH 2R
7.1. AEZEQ) 7he] HolH B4
<E10> AEEYl e AR50 ag 4
Total
Hamburger Bibimbap t
Chewing number(n/100g) 324.9+176.9" 395.7+186.2 -2.50%*
Chewing time(n/100g) 191.2+100.1 227.1£100.9 -2.29%
Eating rate(g/min) 40.0+20.0 31.6+13.9 3.12%
Bite size (g) 17.445.1 18.8+4.8 -1.79
YMean+SD
*p<0.05
<E 10> AT Bl BE AFE4S EAY Adolth PE A5 (Chewing number), 4=
Al ZH(Chewing time)= H]W®ro] fo¥oz =A YEFGSH(p<0.05), W= <X (Eating rate)1_
A A7 Fodez =4 JEPSETH(E<0.05). Y Z 7| (Bite size)= WME BFYE 9 &< Aol

= UEREA
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72. AEERF AE 79 ol £4
<E 11> ASEdA Ad o] Hold ww B4 A
Gender
Male Female * Meal
types
Hamburger Bibimbap t Hamburger Bibimbap t F
Chewing number 1 *
252.35£122.01 316.80+132.59  -2.32 401.05+£194.32 478.56+199.49 -1.76 0.06
(n/100g)
Chewing time x
143.51+65.03 177.25472.18 -2.25 241.22+£106.45 279.45+£100.83 -1.65 0.03
(n/100g)
Eating rate - x
) 49.62+20.82 38.77+14.46 2.77 29.92+12.93 24.16+8.25 2.38 1.19
(g/min)
Bite size (g) 20.2843.92 20.83+4.44 -0.60 14.42+4.49 16.67+4.24 231 1.62

YMean+SD
*p<0.05, **p<0.01

AZERYT BT Aole BT Aol

A= 314 (Chewing number), = #]7HChewing time)S F4 F Al BE B HIRFS
#ol 4 slo2 Uehtn, G fo 39 Aol § ASIHED0S, s Fxating rater]
AE g 2 @wAZE wee] s feAer EA UEET(p<005). @4 =7](Bite
size)s e Fol7l gRlert, dAe wwitel WA sl kol felHe HA et
th(p<0.05). WZErd# AE7HGender * Meal types)e] €9 F<Ql xfo]E Hol: Q1S 919
o,
73. AEEY T v vtE 7o) Zpoly EA
<E12> ABEYW WBE 7ol Fol P ML BAAT
Non-obese Obese D/\I)\égilgltl}t/p:s
Hamburger Bibimbap t Hamburger Bibimbap t F
Chewing number 1 *
375.10+£182.71 435.63+209.31 -1.38 277.07£159.05 357.69+154.28 -2.36 0.132
(n/100g)
Chewing time x
217.41+104.82 247.34+107.72 -1.26 166.19+89.53 207.83+91.01 -2.11 0.145
(n/100g)
Eating rate -
) 33.95+15.69 28.38+10.90 1.84 45.794+21.96 34.75+15.73 2.65 1.117
(g/min)
Bite size (g) 17.114£5.62 20.05+4.97 -2.47* 17.71+4.63 17.62+4.36 0.10 3914
“Mean+SD
*p<0.05
<E 1258 ABEA MwmEIre] Fol T BAF Azpelt).
= 314 (Chewing number), ¥ A]7FHChewing time)S AAr+(Non-obese)¥} B89k
(Obese) &% @wj Aol H)3] v s wo] A= Aoz ey, HlukE(Obese)o| At 82
ol o= A tHp<0.05). W= £ (Eating rate)o|x AHAa*(Non-obese)y} 1]4l
=7

(Obese) R WA 7E wypol] w] s

¢ tH(p<0.05).

A YERSLAL
3ke] =17](Bite size)ol Al B4 (Obese)2
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A7 (Non—obese) u]dllo] slwAe] ula] Soldom =o 7z ebdth(p<0.05).
Z e}l 7} v 9= 7H(Weight * Meal types)?] §929¢ 2o]& Hol:= 2902 ¢t}

né‘}ﬂ

8) AZEAL FadA E4

<EI3>e Audg W ARHUA A2 ALSAR b ABAAZ TAD A
el iz 315 (Chewing number)'st “4§:= #)3H(Chewing time)'e] 7%= 0.94%, A
4 Q5o Aze] F g o) ABBAsE HrHp<0.001). Qi A% (Chewing number)

‘#= &= (Eating rate)’?] AWM]*: -0.79%, A# A5Vt BSFE AFERE Be A
TS HAH(P<0.001). =3 ‘Y= 34 (Chewing number)'9} ‘&S] 7] (Bite size)'e] %7
S -0.24%, A% A5 BL4E 92T e Age] (<001, W= Az
(Chewing time)'¥} ‘#i= % (Eating rate)'s J#AFE 0842, AZAte] HeF= A
AA 7Fe v Aol drh(p<0.001). ‘A= ]Z}(Chewmg time)' ¥ ‘8k¢] =7)(Bite size) 9]
BRAFE 0.272, A% Aol WS dgarle gobAE Aol Yrkp<0.00D. e
2% (Eating rate)' 9t ‘8-¢] =7|(Bite size)e] A#ALE 0222 ko] ARBAS Hort
(p<0.01).

<E13> AZFEA e Faad 2443

'S

Ol

Chewing number Chewing time Eating rate Bite size

Chewing number -
Chewing time 0.940™ -
Eating rate -0.79" -0.84" -
Bite size -0.24" -0.27" 0.22" -
**p<0.01, **p<0.001

FRAom 4ol 0WE dgo daele) F2 ANE o §te] AGHHL A
A e XV‘#E—*&}—% T kel Aol 7k Qlar, wwkle] A e AREAES Aol Jdo
H, 53], A vRel e A5 oy s AXEAS FAALLIAF SHE T W|SRE 24
o e ASE e oy A A e A7s ARAHY] o] B4 HAANEE 48
T Us otk wg, B dAye $aR Ao EA Holdd dEdol e v A
E g Ao dEsAew dAS I AREARES vastlth L A vl i 7
= AREALY Aol7b dew EF], vwlnte] shydEwFe] A et i ARSI u B
& Zo® eyt o9} e A= vl AREZHA olfd T UE(E ATdAE 5F
UE)e] Afdoe] F5-3 2FEo] ARAG Ees Fv AR ARHY. y&o] AXAGE
ot AF ddxd 9 AR BT AAEE ARl ey RE S dAe AR
S B3 A FAEAY A wr=A desicta A7k, A2 oral processingol]
gk AT el B st A g2 THAE HAskE AT o RN AR o
7he ol Zadiga AaEY B JAFAAgE FA4Q SR E B3 S AA S 7o
g e Mo H # Ydvta ARdY. 3% 3129 5 gkl =S o] &3k ¢
2o A3t EAS 2 Ay BEu Awd ARoAgls S8 Fodd] d7EARE =E5EY
S FE ATV AEHVE d @
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