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=

flott =4, FEi, o

MELE A Este A=t

A5y, 7l=2d(d
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) Ml ZHA 50*

i~

1 654
].

o
}EJr.
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11~56
7~300

7~19
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550~1,100
4~25
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1,900 o]
28~220

T
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SIES]

7H Al
5Fofof
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[

D(ug)
mg NE)

o &
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=
u o

A5 (ne)

B

HIE}Y] E(mg o-TE)

Cojotal

P

gk b

2 2022.6.30]

5
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s}

1
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o
it ujE 59
o| ofejo] 7]z A
i
37 ~63
0.5 9]
120 o]
12 o)A+
360~1,700
0.6 0]
0.7 o3
0.8~56
1.3 o]
56~1,100
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T
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)

5.0% O]
HAJZF O]
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__o

FLtof| gtk
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BAIF Ol (HIEIR A, BT,
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be| AT

] ILA] R2022-484
ae},

1 mL(g) B A&H= EF°l 1.0 keal 9]

B12(ng)

=)

OF
o
v
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)]

ol .t
1,000kcal
Alo]’d 6(g)
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]

S
3

I
=

o

T
I
=

ojr

~
100

(%)

(1)

(5) HlERRd
(6) 77174

[e]
AJop
(2) mHRte] A3,
3) A
(4) A

<

2, m=1,000, M=10,000)

=5, c

10, M=100(ZZHS2 n
-14 -

=0
100

m
0, m
0, m

1,

5, c

5, c
n=5, ¢

15h],

[s3
=}

n
n

Hofl Tt A

[es
o

51

U]

(10) uP S 2R 9

(8) Mt

Al8.




B2 176322 F= =4 2|0

2o w23 o

—

AN JYdEs 220 AE
c R 4TEY Y2RY, WM S HMR 743, A™IISE 115, B/S/FART 738, UA 2 7
El AIZ0| 1830|0{, Sh=aLPBEF(KS) HAEZ &F3HH 154 90&, 2T 123, 3HA 732
o2 1,3 AHZ0| Lt
o 214 A 2Y 0|5 BI|HE 25| MY A HE4LVF 2U6tD Yo, Zefols AMUES
HE S20| Z7I5t0] OIBA AMRO| HE0| Z7t8 2o ofaElct
Table 1. 1HZISAME Y ASH(RAE)
. 7], M4M HMR AtsE Y/E/IFL LHAF 7|EL
EZ(P) 74 11 73 18
=5 7| 2R 2] AHA ZI2|00lA =2E
E_I_j ,o_l_:;,od 7i||l:'—|‘AHE-|‘: o9z ='-T_E|—|—,E-'”E__ ol J_ll' |':LE.H—L';E|'
=2 =2l Zza| SHHFA =erl==A Z 2|2 OIez|= =T ’
ST 5,1l m,858%5 7;”E.|-7>1| _,o |_"7, |-_|_ |:'7: [_—_7I_AA|. ;(.”El
EER-LIEES - SN ess
P
£ N N
[ el
AR | tJ
_
B4 SFRAABAA T 2HT Y LHAISMIAR|FAE ZHo]A|
Table 2. DHZISAME R A (KSTHAIE)
KS 1¢&H4 KS 24 KS 3T
e
2|0k 2| Ad=dz 243
==2(5) 90 12 73
oFAR MMzl 22 R I . BIA
1] — [=] =N} = IT
zz OHE &2 07|22 Y | RVIBEE, S5 H2e|UA 77,
e - - SHEIAH|0| 3, A2t = SA A2
Jelj=et, 233l ' '

(3) 1FAE MAF MEIA S &
o DNPZSIRLLHEZSS B2BEL B2CERLZ L O] AHZOAH 352
L5 AEOIL LA=Ag/2, Y SO ozl Aen, B2C AF2

AHOf|A| o=l A f
o NYPAE AMAts CEL g, EAR "EIZ ASED U=
g el ’%'MHHIA 50| HrE&stet, 2L 744 2
AE MALMB|AE AIZO| 32| =CHe|R] 01 A0, AL
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2ACt, B2BE ¢
AtAt=

S
=
S



Table 3. 2L DR AALMH|A A2 3HE

A H S = EIN HE A4
.
S = HS 2R3 SHAL
51 CH QejEamE & . & TR |R2IHE ﬁo_o_r ogtaloz
mEIbd= F e | oMY wuLfniel B
J
. 22 o5t HSIAL 2 Al NCHH
a | ame) Ee ny s Bate @ER
EE1|*|-‘H|O| E%FME', ifﬂ 4 o= Ly EZ'I | ocoo= eool'
= = 4t
=
ALM|A O|A|&AA - & .| 22D Vs AE ATY 78S 0
zc DA e o o o | B0 RAA Y
_ = A30f LOIEZ|, QYA f O A4 2
=74 AB AU = FS0M =2elS S 7HE0]
ST L 272 AM0IME 2 THs
22 As|es XI5t Al
OtH= AAHSHA 202 NAZIGLAAZ 2|H
DHZE TA|2H|E MH|AZ D
_ _ 2}0|Z CH2| 0| oY CHHH AT
AR | BER123 oI S0l of2 SHBkS et
O, AAMUEROZ NHRFLHAE
2| e
o cC o

A ¢ AAl o)A

2) Eol57| 7| =4 Ao 7|z A4

2t 500,000N/m?7} 2| ¢b= AS =QIsHH, FEHS SEJY & QUL Z2Y(probe) 2Lt 22 AE
S ARE2Z Aste A2 FAIFOUC 2EA L 3EA(Alg H3 2 =2 g2 AS2 A28
Tet Algsts A22 A=A

S EREO| T2 1EA(RI0HER]) AS2 ABYo et Aldste XS 222 skl Aol o
Lt &
al

iz
HH
e}
Jm
0x
0%
ogk
-
o
o
o

d SO0l /Y Chdetr, MEel d=s 2= z2lgd, 247(A, 449 =
t

d=of e HAIE st &=017] TR0 2 AFoMe A1, A2d, AM3ge of 3=
2t s Ifofet = O 2|9 A2[Y EE Qo 2F SUUST|Eel AW Hlu EMF 2
WSIACE AITSQ ¥=2E 255 oy 28 AIR2 dEsto] SR, BHlu 248 2ol 2458
SUANHGHME Loote =M BEUYSHLEUSHY 2= 2=2(sHUCH

S flet R0 =& S=MYRE = APEO T2t EA5tH
g = #3 Al 1

o w2t 500,000N/m?E 3|

IIEE

HE&= TAXTplus Texture Analyser(Stable Micro Systems, Surrey, UK)E O|&3dt{ =5tRUCE 2
Z 3mmet 20mm & probeE O|23t0] compression testE ZISH5HCE Probel| pre-test speed=
600mm/min, test speed 600mm/min, post-test speed 600mm/min, &8 ZI0|= AH3YHS A2 =
0|2 30% =2 A1'¥e M3 &S, A28 =2 HIEO|A Smm=zZ HE3SALCE

2E M=9 3=Z2 probeE Y2 = S Al D39 2|11 =O[(N)MM SO AHESTH probe?|
m?)22 Lhz F=(N/m)2 BI|SHAL. AF 1859 5712 dAE 2HIst the ™S ddsin
St 2 Zl—ﬁt—ﬁ% AHlelst 3319| ogts 52 oth, S=MYRFUAM DAIE DHRISAE B 7
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ZO|| whaf THESHIC

Table 4. DHRISIAE KS B2

7|&

= TEHAI(RIOF ) 26 (Sl HF) 3EAI(BZ 7))

A _ _ _ _ _

(N7m2) 500,000 0|3t - 50,000 22} | 50,000 0|3} - 20,000 22} 20,000 0|5}
712 nPRISAMFL = A2 Table 50| LEIURACH AL A= 24 Auh, EHR|27[¥2E 2 37t
A ALY o5 2F A= 1A= AL, A8 L AHBH22Z MU= Aol BISH Al 282
A& MU0 ¢ I2 A= LIENGCE Eot, A7 FRE0 FR A1H L A3z 2MIUS Al
= 3 10, M28ez EMFE Alole B 20 Z THEEQICt SEASMYSHAHRISHS F
2 F AE 25 A28gS ARSI =HAV|ZRE2 A 1EA, 207122 A= 202 THYSHY
Ch & 7/ 25 AH28S AESI¥E 8% 22 |s RAIGIRCL, o 24 Y-S ARESI=Lo| Tt
B HapL IA LUSHRACH AEel Bx TA0| et 3= 2AYES MESoF S|P 24 Fas
7] A HE e A= TAE dESHA TSk |7 ofEY] Mo, AlE VY = RS YU fldiMe

kI
Y
N
l?j
Ho
4
Jz
oH
ro
0N
njo
nt
N
Ho
ol
>
rr
i)
S
N
e
10
oY

SABHHATL RFECE TR 2 DHR0lA

o
0
N
J
ic]
S
1}
ol
Ir
b
(o]
U
>
o
ol
rr
of
od
|0
Hu
i)
=)

Table 5. 7|2tE 1nFRISAFO = 24

_ SHLAIZ AR
= sCy1zlne oes
- HHREe= S2iAEIE
de2AHY A1 A2 A3 A2
e CHR| 27| &Z2 | 101,112 £ 9,925 | 59,772+ 9,960 | 119,951 + 32,114 61,146
2
(N/m?) A7zl 186,097+ 35,925 | 45,143+ 9,745 | 174,230 + 32,983 48,726
Mean tstandard deviation was persented with three replicates.
(2) &7 x| 34 A+
|SFE 1TRLAE 40 st 32 F5h| Qs ZotE7| 2272 JtEstE e {=S
Of Bla 1.581 Ol&te| 7t AlZHO] ARFCH 1O=2 QI £&80| ZAste AEe| A7t 452 FE 292
Of €Tt WetM, Zots7] 38 A& d A3t 3= 7160 diasEs s0|BME 3= 7|F #40
Y= 2 Hot 2US ESHIAL St
22 dste W2 |8 HAALE 224 St 7|AA Y, 718 ZeA| ¢+, 43, &4E O0|&5t
Of EHAo| L3S SIMATIE WY, BMA BdEAE 085t WOl ACH. 2 MEoME 87
9| HAM A= Hst 2t 22 CHEAES A (protease)2F EHtEALEF(NaHCOs3)S ARESHIC
SIS EAl CHiA Eo BEO|S0| HESHs HEIOIS ZES IR0 ofo|t £ BE
Ot =22 e 845 S350 LZ=C HHAESIELS & M AA0|BM £ ois| 7t =23t
7t F2 A2 YHA B2HUeHES AREStY| o LiQIEMUS AESHRUC
BT ALIEE2 FA6IRE M, |2 St &2 SUAPIH, pH S71 € B3 S0 das 0jA
CISIA|Z da| AQICH pHIt HOHA4E G 22 & SHetze| 47t Qotx|1, 0|2 Qs 5 T
1 3z Aol £ES BRE 4 s 270 HolH Baejo] 75 ot
TetM, 2 AdgoMe Aol HotE MRS E At EHteALIEES| It BlE0| TUE |9 &



=2 2101 St S
ojg|EelE flet ABE 373"3cm FHLE HYEH WS =5 AMEHE AMESIU2H, 3-4A2F S 7
fsS o = FAE UASIACH. A L TelofSHat EHbrALIEFO| HIE2 Table 62t 20| 23
SIRACE 22| 1-62 |F Aot Al OiRIOHE US| 2ME ASsH/| fIeh A0|H, 2|7 7-102 Ehitea
LIEES| ZE ASot7| I8 A0tk 11-14 22|7= LIS U EMeALIESFS| 2(H HIEZS %
71 flsli Of=] 7FA| HlE gt AOICh =5 AME{2b HA|US 1:1 HIEE 12-18A12F HAISIAC. FA|
ot fEE =5 AtEls FAUOM A2 & EES7|=2(7[0f 120CoAM 50=2t 7IEE & 84 S5t
ALt

Table 6. 22 U IiQIOKE U EMSALIES 27t BIB(1343)

=271 =2 e

= IOl SN H|Z (%) EMPALIES HIE(%
‘I - -
2 1 -
3 5 -
4 10 -
5 15 -
6 20 -
7 - 2
8 - 5
9 - 7
10 - 10
11 1 0.1
12 10 2
13 15 5
14 20 10

s oA EES NPRISAE F AlAdLHo| T2t SESIR2M, Texture analyzer(TA-XT2,
Stable Micro Systems, Surrey, UK)E O|E5t0{ AES IASIRUCt A 2|E Mz AHEE 2 A=
2 Ao, 2A 3mm(@3mm)2t A 20mm(@20mm) ¥ probeE O|23t0] compression
testS ISSIACt. Probel| pre-test speed= 600mm/min, test speed 600mm/min, post-test
speed 600mm/min, £4 Z0|l= Al =0|2| 30% 2 LIt 2= AR9| BEZ2 probeZ A2t

E= e Al O399 22 FO[(N)OIM 20| ARESt probel| HA(M?)22 Lis 8H(N/m?)22 Y|
Ct.

22 KST7IE0| Wt 53] ghE SY5ien, Eite S 2RUS HS 339 40l ot
HEHAAZ LIEHHACE Al=Z 2to] 2{0|E 7| fIs SPSS 29.0(IBM Inc., Newyork, USA)S O|&5t0]
Qle
=2

{Hfz| 2ALEA (Analysis of variance; ANOVA)SH & Duncan CHEH|W&EA (Duncan’s multiple
range test)g Sl p<0.05 +E22 SAH R|YS ASsINUCt
G| H|Z0| 2 ==F(AER)S] B L 10| TE KS 4 TAl= Table 70 LIEILRACE HHQIOHZY
2ot Hlgo| M2 =HR|1T| AlEHe] F=E EYSIAES mf, A28 208,891-321,438N/m?, A|3Y
268,360-335,400N/m?2 I}QIoHZH 7} H|E0| T2 A|ZQ| FX At0|Q] HRUATL EQI(R| AACE
(p>0.05). gtHof|, EMSALIEES Y IS X2lzel Z=&s AH2Y 8,627-43,051N/m?, A3™
36,878-108,269N/m*2 7HH|20| S7t&0l| et Ao Bt ZAastof ERtsALEES| HIPL |
o 30| o =utAHO0|UCH(p<0.05). = AM2|st¥S W XH2[F 14(IRI0ZW 20%, EHtsALIER
10%)7t 7t Y42 =8 B2, KS 4 3TAI0| S5t 2=t EUCH OIQIOZSAUt Ehibx
ALIEES| HE8 A3 ZMSCH, Hste KS 4 A0 &5t EEds 2EY & U A=
AtZECt CiRH EHARALIEF HIHHIE0| S/IE4E |9 24 L 0|27F S7i6t0 s E42

P =
a5ty Fr|M =Y HEE 2EY T2t UL
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Table 7. FR[H(TQIONSAH L ERt+ALEF)HIZ0 OE =S (AENS 3= L KS 4 B
Sy FA|M L M7= (%) B=(N/m?) KS &
© | IOIOHE | ERIRALIES A2 & A3 A28 | A3¢
1 - - 321,438+ 30,276 | 291,863+ 46,349% 1
2 1 - 201,205+ 15,797¢ | 343,308 + 46,684 1
3 5 - 242,363+ 27,303 | 278,898+ 45,600%° 1
4 10 - 263,566+ 44,127° | 268,360 + 43,346 1
5 15 - 221,142+ 50,176 | 221,062 + 27 033¢ 1
6 20 - 208,891+ 33,468 | 335,400 + 52,8167 1
7 - 2 43,051 + 9,991¢ | 108,269 + 34,962¢ 2 1
8 - 5 18,259 + 1,858 | 89204 + 3978% 3 1
9 - 7 11,775 £ 2,890f 58,453 + 15,278¢% 3 1
10 - 10 8,627 + 761 36,878 *+ 6,576¢ 3 2
11 1 0.1 160,544+ 20,915% | 305,752 + 58,7702 1
12 10 2 59,816 = 7,372¢ 85,314 + 40,284% 1
13 15 5 22,880 + 2,352¢ | 73171 + 7,361°% 2 1
14 20 10 11,279 + 384f 26,795 + 3,879¢ 3 2

Mean tstandard deviation was persented with three replicates.

af . Mean with different letters within the hardness are significantly different(P<0.05) by Duncan’s
multiple range test.

L 74

el 10

P EERE

2|7 12

el

el 13

el 14

Figure 1.
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aao| 23 282 22(o| Y 0|8Y Of AF YR AU HAVL ZE BYEAC SE, pH, BE,
248 AIZt, Z2|2E0IMe| o4 Sof Wet 3| ZetACtE YuHom Ko| ChA R0l A
HOR &2 MIQINSAUO| 13+ MBI SHADI| AHS HSHAIZ|SC] BV} OJHI5H0] TIRIfE 27k
2 0| BIS HOIBDA ch

HERRE 12t oMY SUst 220 WE =] AEHE ALESIY20, OiRIZMUS| THS 5%,
10%, 15%, 20%, 30%, 40%2 715}, O|Z A|2ist 2= AT HH2 122t SYSHAH +HL|
AL,

OeIofE 7t H|80| 2 =5 AEfS BX L KS 12 THAE Table 80f LIEHHRACE HIofE
Chs ZIIstRe ™ 1 HE&S 40%7tA| &SAA By, Fd= 2FZA A2E £F Al
203,264-289,741N/m?, A3¥ 24 Al 304,834-413,545N/m?2 L}QIOfZoH A7IH|S0f 2 AJEfO]
AT0 ASEZ 0[R2 Qb= A2 LIERICH(p>0.05). T2k, FR|Me| &5 =0|= 20| oLzt HE

r

3 22 =2l dUEES = A2l5t AlEfe] E=0| 0|x|l= Fes 2t sitt
Table 8. LIQIOHE &7t H|EO| HE == (AEH)S = L KS #4 A

- A= (N/m?) KS
=} OIOIoOEoH X 7IH|E (9
1 5 203,264 * 30,456 380,015 * 88,460 1
2 10 261,970 = 5,020 413,545 + 63,762 1
3 15 221,751 £ 52220 304,834 + 57,799 1
4 20 248,320 * 59,729 323,057 + 31,794 1
5 30 212,497 + 22,151 369,771 £ 186,017 1

Mean tstandard deviation was persented with three replicates.

AR Z HEHOZ AIRSlS ARYS YRS AX(M| UAH ARG £H0| L o
AT} EA0] 89 40| BUS0| YR ME U2 ASSHe SHAAS 0/83 o2 HEo| HEE
02 SASME AL SAT BEH B HGIS oSHs FHO| YUCk B HZA|ZHO| Lof
ZCHs ©H0| QUof AliHoRE AXYECH QMM &2 U O] BHO| AFRED UCHY, HEd
2He YSHO| drumo| F&FA BIUEO=M S0 ZH0| ofs 243} paddled| EE510f S22
of isie} S MELIS MIAH URMS HEAFIS Y2Z 0[BFH ZO|C Ofof UR| Al AR|EAY
o B0 CHSHA 7HE 2HO| ARSI AIZHS THEAPP|D HEO| 483, B4d U oS Z2A|
7= &3Pt UCh

13} O] AB HIE ECHR AR|Y Lo EHESALEED} TOIONZHS SAJ0| HIISIRS 1f ek
ALESO]| o3 M0l W2ED, WaE 22 AO|Z MOIOfZH0| Mi58S Yol Ao mk
SIQICH TRt 2 ABOIAS 13t ABA| ATiHoR ATt UE 28 2|70 x| Al HE2Y 2
g 2t510] 0|S0| Y Hl2S HYstuAt st

M2 SYsHH 373"3cm 422 HE F W5 =5 AEE ALESICD, EHEALIEFO| MAL
0|2 & &4l 220 L2 7|2[R]| tes EHMILALEES 2%2 1Fst, OIIofE HIES 5%,
10%, 15%, 20%, 25%, 30% = HESI HES ASIUCL =] AEE GAHO| 2X|st = HE
2{(MGH 20, Vakona, Spain)2 O|23t0 8rom&Qt 2027t E&6t 12-18A17F S0 10T O|5HOf|A

1gst = 24 SZ4510 4™

of ArESIRSH, 3= S g2 0

il

AZ= KS7|20| met 53 gt SH5IeH, 2= 2(CHZt 2|&4E AlQlst 38 =44t Hau
BHEHZ LIEIWRACEH A= Z2te] 20| 7| 28 S 0 2 0|8
AUH 2| ARM (Analysis of variance; ANOVA)SH & Duncan CFESH|W&AM(Duncan’s multiple

ob
=2
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range test)2 €l p<0.05 £F22 EAH FodS AHSSINUL
(o]

FA| Al ERALESD DRISHS e 22/SIAS W == AEHe] 3= S8 21t A28 =3 Al

30,448-79,006N/m?, |38 £ A| 70,697-375,063N/m?2 LIEtGCHTable 9). mQIOfE2 10% Of
A HVIEIIE T, 23Xt ReAez AAStUon, MY 25%, 30% ISt H2|FoM THY Y2
AE U8 ER2LE(p<0.05), AH7IF 5% ARlctl= 2F KS 74 2CA/0| ot 2=gE EUCH
ol{st Zat= &M HF0|M IelofEUS Th= HIIGIRS wel 24[203,264-289,741N/m*(H|28),
304,834-413,545N/m?(H|3%) |20t HZHo| EtMSALIEFEN TMRIEAUS S5 A2lsi%e o 3=
O Zi0| Zasty 2utHoz ASt RIMES &ole o~ UUCE EJ EHtALIESS 27F Al T}QIOH
SUO| 7t OIS EIAENS Z2ot JOtAE EQISHRICE 0|2 D|R0| Eof At H=E &
ANZ17] feiMe HEEe| EHbeALEED NEEo| ORIfEUCZ HA| 2|8 st= A0| ZatAel
Zo2 AZEC} Dzudie and OkubanjoPlo A0 M2H, HER 2|8 So=2AM Y TR =
£0| 37t =0 B3 U Alzo| +F 0| SVtet, 24wl mrjzg F=7 A Ctn Eist
t
O

0z

ACH 2 ARZAHD} 12} A H SIS W(Table 7), BES 20| 2ItE0| U2t ZE7F 59.816
7,372N/m?0|A 47,374£1,114N/m?2 SO [ArsH ZIE LIEHLYQICE Cf2tM, HE2d 332 |

i

MU [ £ AE}S BMHOR ABHAIZL 4 U HOE WAL

Table 9. FA|H U melolS & ErteALES VIO T2 =S(AEl)S 3= L KS 4 B4

s B2 W AHIHH[E (%) B=(N/m?) KS A
© | TOIOfEH | ERIMALIER A2 A3E 24 | A3
1 5 79,006 + 10,244° | 375,063 + 125,873° 1

2 10 47,374 + 1,114° | 144,205 * 26,533° 2 1
3 15 , 45,014 + 3,124 | 176,507 * 53,329° 2 1
4 20 38,953 + 2,660 | 113,686 * 12,212° 2 1
5 25 30,602 + 8,315 | 115,411 + 58,605° 2 1
6 30 30,448 + 8,379 70,697 + 33,455° 2 1

Mean tstandard deviation was persented with three replicates. )
a-c . Mean with different letters within the hardness are significantly different(P<0.05) by Duncan’s multiple
range test.

O E3t57| 2| Azt Hotof ME F= Ha}

UNHOR UNRES JfUZE| T MASID, It ZeA| UojLps POl H-2HHY IS 48, o
W 9 Aol HEt S2 UCH SS8 Uy Y| U ZHYUS ROt OIS S0, JAZ2AYY
1Y 2 2EOIM Zolsts WHol Ul 420 SUHRIN ST UAHD X 4RO 52E0| Cf
2 zelwol Hi3f o2t 80| oL, ABO| URet olRo] REAL A ZRO| EID URE ¥ o
042 4 UCHs THHO| Yt w8, ABARSZ2IWRl AHSE CrA AT RIS LA 223, D
Q0 20|28 MY 4 UCHs FFHO| Yol ABRYS o} Ste HAZS 22| AlZI0| 23 Z2ct
& ol gy

B5127|(Saturated vapor)s 40| BEHT UAY Atole] £37|(7IA)et S(AH)I SAl0l st
S WY NEOIN 25t Z7l0lch EakEY| Mefolis 29 St Jjsht YojuA geBR A
Lo 20 Z2| 90 4SS olF &4 g0| AsIZls EIVH UD, Y Z2P7t JHsE YHO| Y

=1

M njo

O 2 ABoIAE ES127IS B850 2 AMBOICL HEt B4 Ao 2AS LD Bt
S0 Rl UMRE RF, O1F, BRZ LR0 MFSACL FRE Z2AA B, 20| AHBE/0]
Q2 ARRF TX27t TWes AWRE SK(MEN, 2H), SRR, ZH), ASCIRAY, s 242 2%
oI MIBINUCH ORO| B STE MM(DSO), E4 MHOID) 2 124 MFHACN, BRE 2
Yol 0| AIBEIE AR ABR(SF), SRMRIE) 1542 HFBIUCH HYY Y2 1052 o



Seue 2AS Yolsiglon], BEE7| 2EE 12008 MHIYEH S5 829 ZS 100-120C0IA
Sapio] MalEist U HAE MR THi0| Zoj27| TR0 225 JtEE 4 UTE 12002 1Y
slon, Yzl AlZtg ZHst0] AES AAsHATE
« SEL GAS WS 3 XS WWIUSC|, ARAS AL 1 TINZY : SHISALEE
2 :86: 12129 HI22 BYS F YW YRS 101 BB B0 10C OfstoIM 124
2t So FASIUCH BATH YRE KRS FRAOIN 2|5 = E&E7|7|(CL-210N, Miur,
-

Japan)ol| £QI5t0] 120T 358, 508, 6582 XY JtA5IYCt 71Y 22 S0 Fz|US Y

2% ¥ 3% YSAUCH
« OR9l FS MFS URQ DSO|, JADIS RLHSE T B YWY glo] EakETI7IoIN
120C 308, 408, 602 ZUWZ JAHACL JIY B2 Foj= 35 YSIANUC
¢ ROl FS M BT, M2AHES BEBV|RE £ Aol 2 YRS FY4E 101 HIBR EF
8 = EEZ7|2201M 120C 502, 652, 80% JHY ZZYR JHUSISIC Y Z2 = FA
St vjzs g

ANZ2= FH 30%2

5l010F517| 20| AlRQ] SHE 2cmZ Y20 RH|GIUCH HZ=
SIDAIIEZO| DAZISIAE HE A

OF
A9 (KS,2020)0f et £ 4st¥ 20, Texture analyze r(TA- XTZ
Stable Micro Systems, Surrey, UK)E O|25t0] A&S RIAMSIRACH M 2|=l 2z AtH2E 2F A=
AESIFLH, AAH 3mm(@3mm)et AZA 20mm(@20mm) ¥ probeE 0|23t compression
testE ZRIGSIACE Probel| pre-test speed= 600mm/min, test speed 600mm/min, post-test
speed 600mm/min, 2% Z0|= A& =09 30%2 MZ3IYCt 500,000N/m? 231t O{EZ 0I5}
71 25 2ZE 5mm(@5mm)e| Y probeE 0|30 puncture testE ZIHSIFCt Ol pre-test
speed= 100mm/min, test speed 100mm/min, post-test speed 100mm/min2Z HYs5IUCt 2=
AN=Zo| ZEZ[2 probeZ Y2t = S Al O|32| 2|10 =O0[(N)OIAM ZZ0| AFESH probel| H&(m?)
O Lk 8¥(N/m?) 22 H7|5t%UCt.

ISIET| 22| A2 2 sk KS7|&0| T2t 55 e =359 e = Z|CHigk
Mest 38| X0 Wt BEEHAZ LIEHHRUCE A= 2+ 2{0|E 7| 2|5 SPSS 29.
Newyork, USA)2 O0|25t0] LBz FAHEA (Analysis of variance; ANOVA)SH & Duncan E%HII'L
o 7
=

=M (Duncan’s multiple range test)& &5l p<0.05 =22 A A FoldS ASsHAULL.
¢ SF9 Bk #g}

THUSAE SETHAEG(KS H 4897 @ 2020)01M 154 AZ2 3ol wat AYste Ae
o2 5t Al 1ol ©2f 500,000N/m* A b= AE =QISHOFsiCt. |]F= Al 1He2 YT
25 500,000N/m?@2] 90t 1HA=Z TYE=|0|, H3YS AIBSIH F=E ZASIRCH Z3HS7| X2
A2l 2 |79 = H3h= Table 100] LIEHHACH E3HS7| H2| 602 & == ZH|Q| ==
224,824+23,389N/m?2 2| 358 & ZZQl 364,587+68,520N/m?0f H|3H 139,763£45,131N/m?
Lhe Zioz2 SOIg|QICt R ZH| E3 EFEV| 608 22|7e| AE= 113,737£5,735N/m20|0
352 Ae2|te dEs 222,620:74,121N/m?22 SYEUC TRt =] ZH|et 2% Zbls 242
AIZHO] S7tetol| meh F=ot Haste A2 UL RACHp<0.05). 22Ut AS 7H5H, IS teld, =
T AEiE 2] AENS] Bs ZESEI| A2 A2 TE FZo| HREAVE LIEILIA| UATE =] ALEY
eF AlE HCU2ldol F=gs E/US W F=U0l SIUCH Hasts S 20 (p<0.05), ZEokS7|
2{2|A[ZE S0E7HAIE 780 QoM =7t HASIACK 602FRE = @MFE0] F=7F CHAl 7t A
o2 AtRElct

Y o
B

As 7HE4a C2lY, =] 28I A, ] ZH|9F AIEHQl Z=7t 91,847-364,587N/m’2 SEE
Of @2t KS SAl= ZSpS7[22] AlZth 2AQI0l 2% 1HA2 SHRI|UCt Tt ZSpS7| 22| Al
AZE2 KS B0 Febs FA| e A== HHE[O, FAMRo| Hat Y=E SHAFI7| fidiMe X3S
71 2|2t st A0l Ot Fz|et &2 71E5E0| Sg*le| Z|0foF stotd Atz Lt

Table 10. X3}Z7| 2{2|A|ZH0| Ct2 829 AT 2 KS 72 A1t 23)
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__B=(m) s
& A= ZotS7] A2[AlIZH(min) =
35 50 60

_________ T =e ZH| | 364,587+ 68,520° | 335,171+ 84,809° | 224,824+ 23,389°
2 AtEH | 118,765+ 26,500° | 273,690+ 62,8722 | 191,452+ 20,948%

3 | oo | #EHl 222,620+ 74,1217 | 136,260+ 47,210% | 113,734 + 5,735° 1
4 | 77| Met | 261,558+ 21,8140 | 185,380+ 17,057° | 295,713+ 59,079°
5 o | 7HSH |216,643+ 40,498° | 299,696+ 13,187° | 302,600+ 49,886°
oI M e 1157375 348360 | 91847 + 348825 | 116,177+ 28,944°

Mean tstandard deviation was persented with three replicates. )
a-b : Mean with different letters within the processing time are significantly different(P<0.05) by Duncan’s
multiple range test.

« 0lRol B wig

OfFel dre U SR AFME 7|22 SYSIA2D SF ORIIRZ ANYE S3EN
500,000N/m?E 2| = XS =Q=0f, A3Yoz 2MS ZASIUC Z3HST| M2| A7to] e
7ol d& Hst= Table 112 ZTh ESES7] 22| 30&, 408X Z

=2t 602 ¥ 7RA09] e 24z
139,169416,123N/m?, 106,519+10,995N/m?@} 85,489+4 191N/m?Z 2| A|Zt0| =7t it
ALt Aacts TS UERHCHPK0.05). BHH, 1S0s E3S7| 2| AlZtt #Aglo] Z=rt <
174,704-177,520N/m?’2 ZZE 0 ESSI| H2|A|ZHo| T2 FZo| MTEATL LIEFLER| QIQUCt
(p>0.05).

712012t 150{e] A== 85,489-177,520N/m?’2 SHEO| T2t KS HAl= E3HS7| 22|Ajgha 2
AGOl 25 1CHAZ SHRIIACt. TtM ESS7| 22| Al AlZE2 KS TAO| deks F2| fbs A==
A, YoM 7HE HES 220 JHAE VIEL2E FEg2 18 50 A2=2 LEL,

CH5E S
EEEI|e802 THY 4 U= FEZS 10U HY 2o o

Table 11. Z3t57| A2|A[Z0] & 0|72 F&= 2 KS o4 EA(1A S3)

AE(N/m?) KS
= Y= E3t57] 2|AlZH(min) =
30 40 60 -
1 7tAt0| 139,169+ 16,123° 106,519+ 10,995° 85,489 + 4,191° 1
2 150 174,708 + 19,707 177,520 + 32,021 176,117 + 79,997

Mean tstandard deviation was persented with three replicates. )
a-b : Mean with different letters within the processing time are significantly different(P<0.05) by Duncan’s
multiple range test.

+ 3BRo| FE= g

ZSIS7] 2| Azt & E(—EOI d& Hote G310t ZCHTable 12). Z381S7| AlZH0] S7tgof ©et
S5O 37 ReHe= JTIt dadtes FYE EU2H(p0.05), 25 1EHA/0 siEsts 3ES 4=
A2 QIZIUCE MelEie ESHS7| AIZHof| TetA Re|Xel 20|E EO0|A| 1 KS+4 2HAo| &3t
= 35 ECHp>0.05).

Table 12. Z3t57| A2|A[Zt0] &8 =5/ 3= 2 KS o4 AR S3)

ZAE(N/m?) KS

=2 2= E3HS7| 2{2|A[ZHmin) =
50 60 80 =

1 NELE 4185 + 863 3,577 + 561 3,442 + 370 2
2 3= 174,909+ 17,884° | 109,670+ 30,3402 76,428+ 26,8152 1

Mean tstandard deviation was persented with three replicates. i
a-b : Mean with different letters within the processing time are significantly different(P<0.05) by Duncan’s
multiple range test.
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O Est57| + G2 =g 2|0 s = st

ZoIS7] A2|AlZto] mE AMBE F=0| 0[Rl= F¥E MASIAS W, EoS7| 22Alts 2t
= AUe2E |7 F= 2H0|E 7|Hg & QICHL TC=ACt Ofof whaf, ofb| oM =28 2[4
2| HlE2S 4E5IH HASES Ml & EekS7| A2|E 5t0] 0|59 SE=UE HQIstalt St

7| A2|AIZ2D CHAZ UEI2H, %= 1HAZ LIEfRCH

9| t 2
olof % _?OHHE 0|59 1ERISILME = 2|4 AU 1EHA0] S02E 2|4 2| AtE =5

=2
S0 AP 3'3'3 (m TH2Z HUS0] HAS 1 TRIKEY : EHISALESES 86 ¢ 12 ¢ 2
1

= o H
22 Zget AW 111 HEZ S§ot0] 10T OI5oM 12412 S¢t HEYSEE 2Rty |5
Ct F27} ¢2E |SF= FAMM 22st = ZIS7(220| TS0 120C 508 L2 7tEst
RUCE 718 SE FOols SRUS HIEZS & 245 LSot0 A0 AESIUCE =5, M2lEfs 2402 A
£2} 1:1 H82 E&st § ZFHZ7|2E0|A 120T 302 RHUCZ JIE3ICt 7t Z2 § HA4e

ANZ2E FH 30%2| 70|22 =Zot0{0F 3t7| M0 AlRe| FHE 2cm=2 20 FH[SICE B
%F:?AHHE o DNHRISHAIE AL Al w2t 2SI 2D, Texture analyzer(TA-XT2, Stable
310 Ct. BE AIRO| HEUS probez o2t £
mY)LZ Lhe S(N/m?)22 HI|5t
ez ZUE LSS

=)

>
Ol por
4%} 0

r
gt
Sk

Micro Systems, Surrey, UK)E O
ZE Al O|329| 2|11 =O[(N)OflA
o, 2t =0 sl 53 =4

M
o pjo

o
~—~
m
hara
£y
njo o
2 o
o g
ot lo
PR

_lol' Jl)" @
B oX
=2
>
E J:

EStS7| 2| Azt wWE %”'@ KSZ7|20f w2t 53 BtE =¥sten, Zit= z2(GHI 2|2
Melst 33| Ao B HEMAIZ LIEHHACE HR| R0 E HEo| Foks Felsty|
SPSS 29.0(IBM Inc., Newyork, USA)% 0|25t student’s t-test(independent sample t-test)= &

p<0.05 +Z0M SAH2Z 7Ot 2{0[7t JU=A| &RISHIUCE

|'|0

. 88
Table 132 A O{F0 tE ]S L S 4 HHAIE ot Zolct S30|L 24 EE=2
2| 20| 2 |79 ZE BME EUS O, A 322 F: =SZot Al L2y, 58 ZH| B¢
= AlRlstlE FR|R0| ety FolHQl 2t0|E ERUCHp<0.05). E5t, S AN, =5 ZH| L AEj
of 3R A3z =Z Si¥s o, YAE SIS O FZIt KS FEFZE 1HAH Ee
(50,000-500,000 N/m?) 22 S0{2 AS SQISIYUCt AF 7MESHE AQlstn H2| 050 wat KS
CHAVE HEEE 2t
Table 13. @2 G20 & |72 2= L KS 4 THA(22F 34)
o 75' (N/m?) KS CHA|
T a4 oF A2 s Az | A3Y
_________ 1] St X 285,637+ 10,307" | 371,976+ 25,905" 1
2] A 0 200,298 + 8,822 | 308,649 * 5,086 1
3 = Clajar X 193,926+ 45,829" | 212,131 + 84,827 1
4 = 0 41,316 + 5818 73,908 + 16,894 2 1
5 - X 220,561+ 35,822° | 295,685 + 83,362 1
6 | oo 0 34,281 + 2,340 | 197,136 + 58,924 2 1
7| AiE] X 221,706+ 60,859" | 578,976+ 52,897" 1 -
0 43,537 + 2,702* | 155,405+ 65,452" 2 1
- X 207,872 + 8,166" | 589,880+183,068" 1 -
0 43,635 + 6,649" | 228,560+ 29,263" 2 1
AiE] X 208,101+ 29,317° | 579,598+132,619" 1 -
0 43,251 + 3,627° | 140,086+ 29,203" 2 1

Mean tstandard deviation was persented with three replicates.
* 1 P-values by student’s t-test(independent sample t-test) < 0.05
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« 0=
=TT

Melefl= 12k 3 Al(120T 50-80%) AZZf0| 3,442+370-4,185+863N/m?2 KST#Z 3HHA oL,
Hx2|A|ZHS 30222 thEst 2 111,02611,66 N/m?(AM2'E), 249,061£19,889N/m?(H3|) 22
KS 4 1ttAl2 HEEACHTable 14). 5= G2 AZtS 30222 HEoI7| MEo, 13533

Ot d== 376t¥2Lt, KS 2 1¢HA(<500,000N/m?) #2| Qtoll S0f A= ©Sot QIUCH ZatA
o2 [J0M= ME[ENZE X2 AlZHl| T2t KS #AS 1A £= 2THAz 2 & JUSE &elst
AL,
Table 14. 572 3= 2 KS 4 ©AQ3 54)
= A2 A3 A2 | A3H
1 Lo | MelH 111,026 + 1,669 249,061 * 19,889 1
""""""""""" —/|TT _
2 SE 230,711 * 1,967 400,405 + 25,073 1
Mean tstandard deviation was persented with three replicates.
3) 23d 7|z €8 24 Ao 7|z A
(1) =424 A 14
SHAlE AEQ H=E S7H7Ie ASZEIIE0|1, eHdAlE & Vi = O O[e| A0J| gl d&
O] ZYUSH 24t YEHE RAISH=S st AZHIIS0ICHE. ey, SHHEAE M2 MeE LR=
St AIZO| dIteto], & 2ol 22k a7t MEE RASe AME g9l otYees F0H SHeEA
= A8 =2 g4oie O E #sd 40| 2 DR R=F AAAHQl 0|2t S0 210{0F 5t
3 ChgRQ MEFet SI0|E2E20|ER2 ZFE

HE2 CfAst S2[d AMC2 AFZARAOM SHA, EA|, dollsotdad 2 FaerdAz gl Arg
g0 Qlen, I HAMEY #gHdeEoz LRI AEo EXS 80| et AAMES| SHAHE
Bast7| 25t MAMES 24, oS, 22422 HatAZl s HHHE(modified starch)Ol2t oF
|:|.[11]

o OIM|EIQIAIO|HE (Acetylated Distarch Phosphate)

= EfI|R7}, HA SOM 2T HE0| 3t
[EfefQILLIEE D Roez2it me 2ZAH[E0| o5t o|AHI28t0| o8 F=E A0

ekergel o A |
Ct &7t Al 23 7HAIREE Y21 J1E A| BHEE dAcste SHE 71|12 A2l LjiHdo| £
£ot0] HEZE AF9| R2|Ud FHo| =2 AFZEIC)

o SIE2A|ZRLQIAO|HE (Hydroxypropyl Distarch Phosphate)2 2244 Ztz}, EMI|R7} 59|
HRO|M 2ESH HES AStESfQl T HERQIAMLIESO| 25t OAHZS} Btg Y T2Tal=
AEo|| o5t ofe|=3tet30] ols REE HE0|Ct OMEQIMO|MED 20| AlZE0| AHItetH =
3t A 2EE '-z*ﬂi—l 7t Y L UARLO| 4510 WESAIFC| |-z L HHAIFO L3}
AHE 2loll =2 ALEECE

SI0|E2E20|E&= C'% S0t dzot 4ot EU0|LE Ag Fdste EHS 71| o] AFoN=
SUA £ RYAHZ A= QJCH IA Fleb7|HR, AR, HEIZ o2 MEStECt
o 2P| 20|, O|F], WA = H2 o] 222 Zofjdlt E430] ZO0F A7H0| Fat[oj=
HotR| Qb=Ct Fi2P|He 2HAEZ Y, Efetd st ASAES Sof A 22t tHdo| Stk
10| Mo ZAE 240t A2 FEY £ AY(0f CHE AEN 5 ABSIV|Z Stct

o ARE HE2 sEoME =2 FEE UEWe +8d OYRel YS0|A tastdo|7| Mo &
o Ao|dRE EFE0 SR2= otd, AUEtd, 2HAEZH S0| ULt

o HEI2 AL =3O A SO0M RESI0 22 A2 AFARIOM 2EE = el A 54
2 O|AH 23 HT0f| w2t O|AE23 HZ(DE)7t 50% 0|40l MEIS Highly Methylation



pectin, 50% 0|2kl EIS |ow Methylation pectin@2 £33ICt DE7} =242 AsiL=s &
TIt W=D, HMHEIS| HL o MEH}E A RAOIM AEZ FEY 4+ U vHHo| LME

52
rlo
O

L

>
=0

N

0
0

clo] Z2 g, OIOUIET 22 Ot Yo|20| ZAste @ 2
= st 4 Ut RO HMBEIS e B M2l M AZ0| ARSI A RSEOIA
Jhel 81 BEE BEED, 2TREe} 22 A UM SRS IFEMIILG AL8ES o
| k |

Co|Lt MtUo| =§tEl O ArEElE], Y2 pHOIA ZHEAHQIE A 21
Or7| wjo|ct ¥ AHEAH0o| Y= LMHEEI2 LMC(Low Conventional Pectins), 23fi7} &0|at

Mo

—

,_
<
o J&2
rm
rlo
H

LMHEI2 LMA(Low Amide group pectins)®2 &FECh LMAE & 7t40l U, LMC= o
4ot ZE oE2HEE o, & AHMEY/H|o(3 HEEES TR D20 ATt RlISiRICH LME
El2 242EE Y 2|0 AIESH0 2EEHL ¥ Qs A R2AZ HESO0ECH £ LIMHE]
2 41 43 ZEQOo[L} oYt S5HEl A3 CIAEO| AFEL|=0, Y2 pH Z20IM ZHAQlnt &7 2
A3 k7| W20 2|l REI|FE By ECH ]
O Ay
2 A2 DHRISA HE S F, 28, B4 Hde| 5 ZF AlEe E41I HRE3ES 1Hste SHHY
ME Mozt RIMSHICH L0 AIBE SHUEAH = BZ(F0HE, RIEE, 2EHAEZH) HES(BIE
EAZZ2LQILO|ME, OIMEIRIAOIH™E), ZIEFZI2E7 |, HEN)O|CE,

H2O| £8M 5= 05%, 1%, 1.5%, M2F29 &&= 3%, 5%, 7|EFRS &= 3%, 5%, ™
=329| 4@ Yut{doz At8ot= Q! 3-5% 2= HUSIULE AF JE9 L= £BUS A=Al A
=0| SStE|0E HH0| 01? Y2 Ae= 05ty s HYst¥n, 7|[EfZ(Fetr|H, HENS| B2
HMEZOM £40| 27t =2 SEHO| EY7| 20| HEFHYH 3%, 5% s== H2Y5tUCH A
T8 28510 A7l T 4 EEE Qo A== 90C=E 1027 718 2 WEeiiel 7t A%
20C2 Yztst Ao AtEstTt

« SZ2M(Consistancy)2 £8M 10092 comsistometer(LD-BC-24, Bostwick consistometer,

CSC Scientific, Fairfax, VA, USA)Q| A2 S0 Y2 F gateE YO 302 FO| A&7t =27t
A|Ho| Helg cm2 &£43Ict.

o A (Viscosity)= £8Uo| Hs= 3JFHA HZ=H(DV-E, Brookfield Enginering Laboratories,
Staughton, MA, USA)E AtEstH SSIUCt ol &27|& d=Aof HESHH SF+E ol
2 &EAH £8U9 SY2E(200)F RAIGIEHA SH3IUC

« UHEES SHUAYAHR s=E2 FAHT +SAIH =S et § 90C=2 208 718 ¥ &
2'dZk 3t & Brook field DV-E Viscometer2 HZ=(cP)8 S5HUCEH
« WdSE2 +8%S A7 YS(18C)AMIUH =74 St A EAZ Y= (cP)E SHSHIRALE

EAEMES SPSS 29.0(BM Inc.,, Newyork, USA)S O|235t0 ZiE LA HEHAZ2 LIEILY
o, x{2|77te] EMo| el EHe| CtEAA(Duncan’s multiple range test)2 £35t0] {4 ZA(p
<

—_

O &1 9 nzk

HEZO SHUIYA 25 557t 3% Y e S540| 0 =0t 2 4 QAR 527t STt
2 SEXM0| Z0RR|E ZAS EoFACHTable 15). 2L} MutHo2= Foj2|R|= SAM0| LIEISO
SIESAIZZLRIMO|M RS HR SEMO0| 7t Yol HEst Hojg|2 SHAY 525 J48 B3
RUCt OIMIEIRIAO|HMER SE/H0| S|IESAIEZE2LRIMO|MEE L UL, S|ESA|ZZLQILO|ME
oF SYUobH HEtst Hog|l2 XA |= AR F HME 25 DHZISH AHE0 = Al EO0|A| L%
Ct H29| SHUYA 2LF 55t 5245 S540| Uor|s FFS LIEHYICHp<0.05). FOtAE 37t
A SHUMZEH S SEH0| 71 ¢ EUCH S=2= AR I3 HF0| Goj2R|= Yao=z HFE A
2 Al Mot 0L BXCt RUEHHSl SEHE S J==2 T2 FAR Ho2R|A| A2 HES &
E49 HHOIUCt. 2HAEAR AY sZ0AM= S840 UF =0t £230| 76t s2= 44t
2 Egst Jo2[R[R| Y= & HEI2 SEM0| 0§ =0t 2HE|A| LA T



St SEA7E Gol2|2s Haez AHE HE0| UM AHplstr| gt= EM48 = 7i2b|He 55
23 Z1} 55 3%0M SEMS 13.6+1.6cm, 5% OlA 6.120.7cmZ HEIECI 22 SE241 &

53
St Fo{2|Z|7| k= HESt 540 e 4S8 BoFAct
= SIEZAZZLRILMOIMER & 3%0|ME 115456¢P, 5%0|M = 2,480+567cP2|
sEt 2245 = UeH stHE SHAls dE7t FASIAULE OMERIMO[MES 5|=FA
D2LLO|HELEL e HUSL SUHH 527t =0R+F de U= S/ StH=E 3
g HAE Al 5= 15%0M &7 S0 Z=7t 781 =2 LRielt

ot A= d=7t FH50] AHE A0 AEYst| Y2 2922 B2l Hluy U2 MES O]

o M
[
il
ofN
N
EU
5
oX
H1
nu
0
x
et}
|0
2
4m

MElS HORQITH BAAEEY E5 DE STOlN AL HNO| gl BS40| U
BAE Al SO OHY &

n
1=
rm
ro
]
]
N
r
HT
n

YSY 23 20 SCSATRUMOHES WS Al SE 3%, 5% OM 2t 150.424cP,

2P 557t SOIHAE HEIt B2l #40| LEE FE 27t AT OpQIMOlY

SE 5% OM FEJ Bels WMl LIEIRIN HE $307} S35 ZAYCH § HE D& LY

ZoMEr2 HOISIOD DYRSHA HBOIS HEF HOIA| YYs SHS BOIFNICH ForR
o) =]

Al el s=7t =248 45 d&= 27t 845t =0t
o

gg
ol
>
oX
H
J
M
L]
rr
-Qlt
0z
rlo
nx
0z
ol
Hir

]
1
J
=t
0

A|M & = G40 ZotH UEIGCD MEIR st =S45 EefFC MEHS2 557t =25
£ YWolls Al dx 2|7t Setet deot 2= AR WMsIr| ot S&/40| feden oA
of SYUSHH MEIR sEIt =245 ERINC EHAEZH £ 55U 2245 Yolls Al Hx 4
7t SefiolLt dEot 22l AR Yilsi| 2 HES SEHE RRAIGCH CHE ARet Y2 EY
St MEHS RZIBICtH FtE|HE Yells Al dxot 2= AR QIel S SEH Ue FEE
FAGUCE HEIR WHsis Al Ax7t E2= AR HMeIR| oLt Hoj2|R|= 40| ASHAH LIEHG
Ct. O|Ato] ZutE Z{IGICIH, ZAEHAHSl AR S84, WWEH0| 71 451U, EHAEZZHES LY
S AYA| Mefo] V1Y EQYstn, 2tV WHSH0| 7t S45IRACt 2 AY Ants RHERH, Ft
2|, EHAEZHO| DHZISHA HE S =, ALQt Z0| MA JHEY H|F0f| HEst SHYA R WS
HOo{FACH
Table 15. SEMZAH|(ME, 2F, 72|t L WENS| S&Y, WEY, Hdsd
7= SE2M(cm) LHE A (cP) LHHE=(cP)
SIESA|ZZ2TRIA0A 3% -1 115 + 56° 150.4 + 249
=2 5% - 2,480 + 5670« 100 + 17.29
3% - 66 + 15¢ 850 + 85
OFM|EIOIALD| 2 &
PHIZ IOl 2 5% 10.5 + 0.5% 1,348 + 678 10.5 + 3.1d
05% 235 + 0.78 156.4 + 57¢ 218.8 + 75.5¢
TOtA 1% 155 + 0.3b 1480 + 415 1,564 + 657°d
1.5% 10.2 + 0.4¢ 2,804 + 615 3,524 + 451°
05% 223 + 1.28 276.8 + 44 2884 + 419
ZtERA 1% 11.9 + 0.99 616 *+ 56° 626 + 549
1.5% 88 + 0.6 984 + 9gde 1,020 + 652
05% - 66.8 + 24¢ 736 + 15.1¢
2HAEZHA 1% - 166 + 15¢ 203.2 + 544
15% - 430 + 52¢ 556 + 689
Stato|u 3% 136 £ 1.6¢ 3,100 + 179b 3,244 + 131%¢
= 5% 6.1 £ 0.79 10,840 + 3,4542 | 13,200 + 5,452°
HE| 3% - 88 + 16° 89 + 21.1d
s 5% - 223 + 85¢ 222 + 1019

Mean tstandard deviation was persented with three replicates.

a-g : Mean with different letters within the processing time are significantly different(P<0.05) by Duncan’s
multiple range test.

1) Not determined
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Figure 2. Q- & 4204 - AHEH

(2) ZHOMHA HHEH| M

DYASS 95t SHRA0[, SA| B4 ZHF0IA AlD(bolus) FAS SOl HEALL S

HOHYAME Atgsto] Y2 HE2 250 ASEe A0l Ysict, dvtdo=ze nHHAR ZAL

CRiAoZ 242 ZstL, AY A2 AR, HER 52 AIBSI0] S ZHBICL A4 ATOIM

=, AO9F 22 AY eS| 1Y 4 5'|-E|-7|l—|_|-' HIAERAO| 712 25H5H 2 MOk

t
A2 LIEHHT sS4 WEd2 EE0
7

ol 7+
=sirczze 2gE

g d9e =, Azdg 2

ke, EHAESHO

O Agyy

Aol AFEE 7|2 Hlo|AZ SIS JYATE HYSIFH, AHRYH2 Ot 2Tt sIFo| F32 4
50092 £MISI0 10A1ZF £2I6H S|, 0|F A4 412 91 ZE0|AM 358, Z20|M 1027 A0{71H
71goRiCt SN = = Q| 03% = eI, /e, FRep|Hd, EHAEZHO| Higs
S|t Ao AF2SHRICH FZATE 2|ZIAE 359, 2 350mLS 100TCOAM 2&7F 29 .2, &4
CHIAHE 55 Z2lot0] H7Iet¥ D A420|M 827 20 HSAH 2AHS AHRSICH 0|F, HE 5292
=0/ UIIF 6492 ¥ 527 H3 Ug 7 500mLE 1& 302 74 &0 2 $7r El -G
& ZUCE AZO| = O 0.5%2 HSAH U2 ¥ 65 7 Z =, 23 =2F YIS AY
Ol AHEotCt

AZE 2Fy Ao HE = A HEA(WVS-2M, Daihan, Korea)E AMEsHY 2H35IU20,
spindle2 No. 4& AtE3t0] 33| BHE A|otRCt TAHE line spread chartE AtE3SI0 £ot2
0, 227} 60CE |FAIE AlE 50mLE AH[QI2[A 2E(60x75mm)ol| Y H1 AES S22 282
2 H2A § F, 670N SAHYSZLRE Il 20|(cm)E &Fot0] BRE 73MeH, 22 33| gt
g ZFotAct.

2B|Z} 7|2 ZARE 50M Old 4el 24F0l|AH 60TC2
o0, Al=0 oigt 7Eks HAHR TEE, Y, S99, 2, HEo| oist WE2= 58 HES
AMESIH ‘THHS| FCF(5Y), FCF(4d), ‘2S0ICF(3d), “eCh23), THs| 4tr(1d)2 AAISHUL:. &
o Z=0f tisiME 58 e= =S ARESIRL, Ol0f tist EYe=E ‘tiTs| Fsttr(5d), st
|

Z3F AT ZF 10709 2|7 30mLe AH25t

re rO

H

d g5 4
CP(44d), ‘2SO0[|CP(3d), ‘AUstel(24), ‘THHS| FsicP(14)2 B7|StAL 71 =2 718 L A0iex
#2171 =2 MEL2 Eating Assessment Tool(EAT-10) Eaff A58t AEE ZAISHYC

= ANz SEAFAHS zd ST s S| 2o EHESEUZAMR (Response surface
model)S 0|85t 1, ST A0 Cist AEH &2 Table 162t 20| 2H0| 2ItE g=3 MEAA

njo

=

' ] =)

A& (Simplex centroid designs)Ofl @2t & 10702 AAHE HYSIUD, g3¥Hr=2 He, AL =
4 4 AHRIRAF H-E HESIRICH S4Y 20| F, ALY FAEH0| 0|%|= S oIE5E 2
GAS HIEISZ Design Expert 13(Stat-Easy Co., Minneapolis, MN, USA) program= AME25t0| gt



Table 16. SHAZA 2|4 ST = 2AFS 2let A

1 7 Vertex 1 0 0
2 5 Vertex 0 1 0
3 10 Vertex 0 0 1
4 6 CentEdge 0.5 0.5 0
5 3 CentEdge 0.5 0 0.5
6 4 CentEdge 0 0.5 0.5
7 2 AxialCB 0.666667 0.166667 0.166667
8 1 AxialCB 0.166667 0.666667 0.166667
9 9 AxialCB 0.166667 0.166667 0.666667
10 8 Center 0.333333 0.333333 0.333333

D Experimental rums were performed by Desingn Expert 13 program

d(A), EHLEZF(B), 7tet7[=H0)e] Sgtlso| o

HAd 2AM5I¥L:, BE X2[F0lA AT

HE =0t 2[dA HEAHZE Sot = 240| 27tsotbt d=3
22 Table 170f LIEHLHACE =&HQI

BhSHa0l o] FR, Special Cubic 20|
MHAO| =2 37 ZE2 MH=UCHR?=0.9551). siE A9l FZt2 10.640|1, Kol

0.039422 L}EIL} p<0.05 £=O0|M K95t Zie=2 LIEMGC Figure 3 trace plot2} response
surface plotoA] H=0| 2 s F= Mz 7|12719] Aol 71 2 ZUEHHE(A)0|H A&l SA
| 2

d2 7IFez RUEHA(A)L] SH0| SItdeE HLIt 3 S7tsts 20| RE|UCEH BtH, 2EHAEZ
Z(B)2 ZUEE (A 7127 HHO)0 HIsH =g S7HA7|17l= Lot 22 A2 22 ACt
Table 17. =32IA A7t HES Y2/dt a9 =0 st BrFSHEHEA
Responses | Model Mean£SD R? F-value | P-value Equation
8633.74A + 4896 .56B
. . Special + 7817.38C - 1379.40AB
+
Viscosity Cubic 8232.70+£700.39 | 0.9551 10.64 0.0394 + 7010 24AC + 1479 87BC
+ 73684 .59ABC

0<R?<1, close to 1 indicates regression fir mathmatics the date well
2) A A& B 2HAEZA, C 7RG

Trace (Piepel) 3D Surface
A: Xanthangum

—

T T T 000 0.000 1.000
0 asm o5 0z o S cimadeensn
Deviation from Reference Blend (L_Pseuda Units) viscosity

B (1.000)

C (1.000)

Figure 3. H=32A| 7t HIE0| &=9| Y=o 0|2l BESEHLL trace plot
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HEIS AR 1089 28|12} 7|SE=RAE SR, 2ZE SF0M Alz 2t

HFESoHYA Blge gals
o] RoZQl 210l UACHP>0.05).

’

Design Expert 13 programg AMEst0] HHSHRHEAMYES HAISH dut, AHZPD|ZE ZARE F 2
2O 7|5 =0 Q0|40 QY= ZHoZ LIEIHCHTable 18). SZBILQ ZELAH(A), 2HAEZZAB), 7t2t
7102 EgtHlg0| e BtEael HFEo| 7|29 F, Special Quartic 2¥0| 40| w2
FH 22 MHYEACHR?=0.9996). Y S|HAQ FZf2 19.180|12, RLEER 0.01722 pc0.05 &
oM Felet A=z LIEHCt Figure 42| YHSHTY trace plotoflA 22| 7|20 2 IS =
AMze= 7187(2f Aotgo] 7t 2 FRep7|HHO)0|Y He| SHEE 7222 712h7|HH(O)el ol
NHEeE e J|2E0F 71y 3| S7ISCt B, [EHA(A)L] EHo| SUIEsE 2

2T/
SO0l EY¥E & + U=, Ol HEHH0| S5 02X S Ues 5 HEe=

Ct.

)
N
ol
H

$O [lr oN rlr FMn ton

oX
ol

0!

SI=9| 2| 7|20 tiet HrESHEEEA

—

o
0
i
Q'E
o

Table 18. A=32IA A7t Hlg

Responses | Model MeanzSD R? F-value | P-value Equation

3.46A + 3.78B
+ 3.79C + 0.6394AB +
3.72+0.0304 0.9744 19.05 0.0173 0.8140AC - 0.0151BC -

4.26ABC

Special

Appearance Cubic

0<R2<1, close to 1 indicates regression fir mathmatics the date well
2) A ZHEb7, B 2AAEEA, C tep

Trace (Piepel)

A: Xanthangum 3D Surface
1.000,

pps
w
n

C (1.000)

A (0.000)

T T
o 020 2 ke 1000 0,000 1.000
B:BG C: Carrageenan

(1.000)

Deviation from Reference Blend (L_Pseudo Units)

Figure 4. d=32A &7t BIE0| &5

appearence

B
| 22 7|2 =0 O|x|= BFSHMHD} trace plot

|0

SISoMel S 24 Hlg SE4+E E 2HuE LEUE 2= Table 192 2001 H|AISHICE
2|40 Fo2 =2 HEE 4+ AU Ol AT H7HE S0 A BMCIL AAZ| U= DS
MBSl B2dE =2 & US AOICh I2tM ES0[Mel HSAYA Hlg 2[AeE fIsto] SEEH-L
HEHH(A), 2EHLESAH®), 72702 2A2 2 d83el, d=e 2/ti2=2 2EstACt d=o| F
7, SRUYEFEKS) 1FRIEAMF 3HAGIZ H3l) &2 7120 Z=0 1500mPa-s Ol¢2=2 45
Ch. Sl=9| E40| tigt 72ks =545 Sd4YS 20GIEE MeHy 7|sk, 5429 7|2k, Y
of 7=E, ool Y2k, HEO V|sks Z|UR|(maximum)22 dYSH0 2| 2|HYH(humerical

2 Ed
poin)E OISSIAULt. OISE 2HY2=2 AUEEH, 2HAEIZYH, Flepr[de] e 42 21.4%,
62.2%, 16.4%=2 LEtGHCH, AY¥E=s 9f 04312 AS=2 LIEHGCt Ofof CHgh StEEHI conture

plot2 Figure 50 A|A|SFKCE.

Table 19. 8lI=9| HA=S2A 2[4 HE =8 £&
Constraint name Goal
xanthan gum minimize
locust bean gum minimize
carrageenan minimize
cost minimize
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viscosity maximize
overall liking maximize
swallowing maximize
texture maximize
appearance maximize
viscosity liking maximize

A: Xanthangum

Desirabiliey 0.431019]
i

B: LBG

Desirabilty

3D Surface

Desirability
Figure 5. 8IZ9| 2|d S8 =AU
Table 20. &l=9| HE=3RIA z2/& ST =A
Opimization Gelling agent
mixture xantangum locust bean gum carrageenan
SI= 21.4% 62.2% 16.4%

O 3garm 2t
JADo| Meot HAM 2A Zit= Table 210 LIEIHACH A Aot HEIt 71 =2 AHelH=

THERIEHY 1, 2HLAEZE 0, 72171 0)0|U=20 H=7 7HY

ZHAEZ Y 0.166667, Zt2t7|H 0.166667)0[ACH TR H2 5H(

S22 Ae|lte 9H(JUEE 1.66667,
ZEtA 05, 2HAEZH 0, 712t7|

—

th 0.5) M2|7t9| U0l 7 Sl UEHGt 2 (JEHY 0, EHAEZHN, 7I=t7H 0) 279l MY
Of 74 = LIEFRLC,

Table 21. Viscosity and line spread of cream soup prepared with xanthan, locust bean gum,

and carrageenan

Sample Viscosity(mPa-s) Spreadability(cm)

1 4,290 + 10.00 7.3 £0.17

2 2,323 £ 253.1 11.8 £ 0.15

3 2,310 £ 63.2 9.1 £ 0.15

4 3,647 + 112.8 94 £ 0.11

5 2,913 + 438.33 6.7 £ 0.15

6 2,380 £ 359 9.3 £ 0.1

7 3,220 £ 984 85 % 0.1

8 2,410 £ 561.7 7.5 £ 0.11

9 2,100 £ 248 89 £ 0.15

10 2,926 £ 30.55 83 £ 0.15
Mean tstandard deviation was persented with three replicates.
2= HeAEYo| w2t A=eh AT 1039 M=ot MY SHUS Table 220f LIEFLAACE.
SR HEHH(A), 2HLEZTHB), 72|t (0)e SgEE0 e el ¥=9| %, Linear
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20| 4yHO| &2 B Y=
2 0.000722 L}EfLE p<c0.05

MYEIA2T{(R?=0.8744),

AZ0IM RolEt o2

PN
trace plotOilA H=0| 2 F2 F= Mz 7|127(9 HU0| 71y 2 AUed(A)0|H HEe SME
= 7|22 ZUEHA(A)Q] &0| SIteLE Aot IH SItsts AO0| 2R ULt BtH 2HAEZA
(B)2t Ztef7|H(O)2 MEHHA)EL HEE S 7| 27t A2 Aoz ZAL|UCH HALo & FS
g FE M2E U271l B0l 71y 2 RHAEZA(B)0ID MEO FHHS JIFoR 2HAESY
(B)e| 0| S7teteE MAMHO| IAH S7tot¥ct. oHH ZUELA(A)Q| &&0| S7tdeE mAH0| HAa
ot= F2F0| 2RI ACH
Table 22, SHQtEA 7t Hlgg E2/gt Aol AL, T{AMo| Cfst BHSHHEA
Responses Model Mean£SD R? F-value  P-value Equation
. . . 4143 46A + 2384B
+
Viscosity Linear 2851.90+281.09 0.8744 24.36 0.0007 + 2027.79C
7.30A + 11.78B
Special + 9.06C - 0.6389AB
Spreadability Qt[jeartic 8.68+0.2258 0.9944 50.85 0.0194 - 6.08AC - 4.73BC
+ 118.31ABC
- 354 60AB2C

, close to 1 indicates regression fir mathmatics the date well

0
2) A: RFErZ| B 2AAERA, C 7teb/|u

Trace (Piepel)

A: Xanthangum 3D Surface

1.000

g}

T T T T T T
-0am 020 oom 0200 o000 000 o

1.000
B: LBG

1.000
C Carrageenan

Figure 6. H=32A| 7t BlE0| IFAZO| Mot H{YHO| 07|

Deviation from Reference lend (1_Pseudo Units)

HEOHA HI8S Y2lst AYAT AR 1050 Cfet 4H[A 7|SE ZAIE MASIHOL, SHo=
KO0 LIEILA| 9kUTHP>0.05, Table 23). CIZH, HE0| Cfet P2 AQlstn 6% AlRO| 7|BE7}
g2 210

2 L}EFRICH(p<0.05).

Table 23. 3=32A| &7} Hl&S E2|tt AYATO| AH|R} J7|SE=RAL

No (I?Il/iirga” Texture Swallowing | Appearance Viscosity ?Qi;g:g

1 ] 3.63t0.71% | 3.712 0.62% | 3.71 + 0.69%° | 3.71+ 0.46™® | 3.67+ 0.64% | 3.17+ 0.56®
2 379 £093% | 388 + 095 | 413 + 0.80° | 3.96 + 0.75° | 3.75 + 0.74* | 2.92 + 0.83°
3 | 3.33t 0.92% | 350+ 0.93% | 363 +0.82%° | 342 +0.78° | 3.17 + 0.82° | 3.46 + 0.78°
4 | 346+ 0.78% | 3.33+ 0.87% | 3.63 + 0.65% | 3.67+ 0.64% | 3.46+ 0.72% | 3.46 + 0.72°
5 | 3.67+ 0.82%° | 3.83+ 0.76% | 3.88 + 0.54°¢ | 3,79+ 0.51%° | 3,50+ 0.59%° | 3.38+ 0.71%
6 |3.79 +088 | 400+ 083 | 417 + 0.64° | 4.00 = 0.78 | 3.83+ 0.92% | 3.08+ 0.83%®
7 1333+ 0.83% | 329 + 0.81° | 3.71 + 0.69%°° | 3.75+ 0.68% | 3.46 + 0.72% | 3.25+ 0.53%
8 321 +0.92°|333+082% | 342 +0.72% |3.38+0.71° | 3.42+ 0.83% | 3.42+ 0.88%
9 |3.83+0.78 | 388+ 0.80° | 3.96 + 0.55°¢ | 3.96 + 0.55% | 3.58+ 0.72% | 3.04+ 0.91%
10 | 3.42+ 0.85%° | 3.46+ 0.88% | 3.88 + 0.68°¢ | 3.75+ 0.74% | 3.35+ 0.82%° | 3.13+ 0.85%®

Mean tstandard deviation was persented with three replicates.
a-d: values followed by different letters in the same column are significantly different(p<0.05) according to
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Duncan’s test.

njo

Design Expert 13 program& AREcSt0| BFSEUZMYS HASH B, AHRAPY|ZE AR & &
9| 7|20 ROlH0| e A2 UEIGCHTable 24). =8Pl HAEHA), 2HAEZHB), 72t
71LHO)e] 2|80 e Btad4l HEo| 7|39 FR, Special Quartic 20| HHHO0| =2 2
H 222 MYEAUCHR?=0.9996). siY 3|HAICl Fgh2 19.180|1, |RIEER 0.017222 LIEILE
p<0.05 $F0|M RQI5t Ao=Z LIEIGCE Figure 72| trace plot2t response surface plotOjjAl H&=Q|
7120 2 FdEYE F= M=e 72709 Hog0| /tE 2 2HAEZZA(B)0|N Aol SHES VIE

o2 EHAEZH(B)Y 0| S/teE dEo| 7Tt 71 3 SIS

Table 24. SHOHFYA 27} HI8S L2IFt FYALO| HE J|SEOf T3t HHSHEPIEA
Responses | Model MeanzSD R? F-value | P-value Equation
3.67A + 3.75B
Special + 3.17C - 0.9967AB +
Viscosity Q?Jartic 3.52+0.0119 0.9996 | 295.25 0.0450 0.3233AC + 1.48BC -

5.82A2BC - 24.0AB2C
+ 11.82ABC2

0<R2<1, close to 1 indicates regression fir mathmatics the date well
2) A A& B 2HAEZA, C 7RG

A: Xanthangum 3D Surface

Trace (Piepel) s

C (1.000)

B:18G

B (1.000)

Deviation from Reference Blend (L_Pseudo Units) visco_liking

Figure 7. H=32A| &7t HIE0| AR HE 7|S=0f 02|z gHSEPED trace plot

AYATOMO| HSOEA 24 HlE sHSE L 2(HUS LEWE 2= Table 25, 260 AHA[SI
Cf, FZATO| EHO| tiet 7|2ke= =345 3dAYS QOstE2 MEHY 7|8k, =929 7|3k,
A9l 7|5k, 9| 7|8k, AE9| 7|E&& Z[UZ|(maximum)22 AYSHH 42| 2[4 (numerical
point)E OCISSIUCE OSE 2(HH2=Z UG, HAEZ Y, FRepr|Hel dI7HH[E=2 22 0.0%,
63.3%, 36.7%= LIEIGRD, Agzs 2 05069 Zie=z LIEIGCE 0[0f CH§t response surface

plot2} contour plot2 Figure 80 A|A|SHYCE 2|23} H|S0|A ZtELZH(A)O] 0.0% 2 L2 HE UutA
O= AHIZHS0| Yz ITADE Hoj2[H0| glebz Fo2|MEd A= ZUEHA(A)L] HZ0| AH|R}

- o
9| 7|2k HAE Y2V YEe=E ML

Table 25, IEATO| A=A 2| HE 2H £F
Constraint name Goal

xanthan gum minimize
locust bean gum minimize
carrageenan minimize
cost minimize
viscosity maximize
overall liking maximize
swallowing maximize
texture maximize
appearance maximize
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viscosity liking maximize

A: Xanthangum

3D Surface

Desirability

Desirability 0.506
X1 0
X2 0632926

B (1)

0 a3 0367072
.5

»

B:LBG C: Carrageenan A1)
Desirability

Figure 8. AEAIO| 2|4 ST A0 Cfst BLSHMHD} contour plot

c(0)

Table 26. AZPAZO| HEFJA 2[4 Sdd =4

Opimization Gelling agent

mixture xantan gum locust bean gum carrageenan

IgAD 0.0% 63.3% 36.7%
2 A4 dE3UA el SFRIEHYE, 2AERZH LU Flepy|het #0F st £, A8e 2 A
B AlZQ| 24 SHY 2US 5| o HAISHRACH BlF2 ZHEHA 21.4%, EHAESH 62.2%,
Zie}7|Lt 16.4% AZIAITE= RNELH 0 0% 2HAEZAH 63.3%. Zi27|Ht 36.7%°2| R7HoZ Eatl
St 7IstE o, St=e4AEE(KS) RHEZISKE 3THAGZR 43) &2 7IE0 20 F:
1500mPa's 0|2 SZAIZ|HAM, 2|40 SHCHEA L2 ogtstd A Asd FH EHE Mg £+
U= A2 LEIGCEH [MatA, Ol2fst SHOFEA S =3 AFBE2 7|& UL HEf| nPzISHAIEe| 54
E4S ‘g E0F OfL2t AHZEe| J7IE YR0] NHZISHAFEO| BIMCIE QAS U £+ A0, 12
SHAE YO 28X 52 7137(=0] E AL2 A=RE L}

TUoAMel gzl
HEel H7E H=F7| fld
Hgstl 0|55 ST 2[4 =2US 2SI 2 Z0Me ol2{st ST 22 480 TR
= = I
= —_

AT

rob rot v
o

0x
Hr
iz
no 1o
™
ogt
_o'ﬂ
29
a
3
Q
o
D
N
>

Table 27. ATt A& MY

= HZ3

AD AN ZEEHOEAZ ARGEZAL HFEZZ2[R2AT,
°T dELUH2&ATOALE, GEEHAL

TAZ SAE LEURSIOIEAS, ERSINSEAUS, HSIESYAEAUS
stta HE2SRYA=E, =4S, FASEES, 5, ddd3ES

= H282=, 245, MPOIAIRAL, 217 SOHAS,
=eitE ANV|HEZ2F, SiUs, WsUES, L2409, i2USS,

ETE|S, SORES, FRUsFdAS, BES
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2]
©

O
A= SHEAGREES DNHZISAE FT AIFY”(KS,2020)00 T2t SHSIAUCE HAH2et A=2e=
Texture analyzer(TA- XT2, Stable Micro Systems, Surrey, UK)E O|E3sIU2H, A& 20mm &H &
of 15mm =0|2 YO0} @20mm probeE O|83t0] compression testE £ =S ZZSICH o|
probel| pre-test speed= 600mm/min, test speed 600mm/min, post-test speed 600mm/min, =
4 =0l= &7| BIE0|M 5mm=z HESIUCt. d= 2 probeZ YASIFS f, T[A2L| [ =O[(N)O]|
M &30 ATt probel] HA(M?) 22 Lhe SH(N/MH)2Z HI|SIR2D, 53] Bt HHot0] 2[GHE,
ZXUS Al 329 BHUES EE2 HIISIC

ok
s

[\

Enginering Laboratories, Staughton, MA, USA)E O|25}t0] StZAIREZO| NHRISHIAIE AT AlSH
21(KS,2020)01 w2t 245 Ct. |F2/H|7H(600mL, @90mm)0| A|2E 2F 500mLE H2 F, ALES
12rom22 3|HAAH 28 F9| g2 &84 (mPas)22 sI¥ 2D, 35| B Adsio W BEMAt

2 BI|59ic

=Y A2 A8 AHE HE HYS A 7|2 AT AEQ = ZIt= Table 280 LIEFLARUCH A
5Z9| ZEQt HAZ 3Z9| AT = 22 238-7,391N/m?2t 875-1,305N/m22 &£ZE|0f 25 125}
AlE 3TA9] F= 7|&(<20,000N/m?)& PtEsh= Aoz HOEQICt = 183 & 1¥ES(36,733+
16,259N/m?) 1} &2 E=(30,7954211,149N/m?)2 DYRISHAE 2CHA4 9] ALZ7|F0]| sHY3HD, LT

o 1 3
A= 1,545-17,571N/m?2 DHZISAIE 39l HAE 7[&(<20,000N/m?)2 PIEsh= Ao = &0lg|

=

AUCE = AHE T YA LRF, 245, EE=, IS ESe| dce 120 os =4 220 w2t
FLo| HAPF I HEIRRD, Ol SdYEE=EL J0|Lt YR |ZUR|F, 2=, BESe 38 A=
el Uz|2 Qlgt o= AR, ZES0|LE YRVt &RE NHZSAES MRS Al AF3HO| Cfst
HEJ LWRsSICt
Table 28. 7|& A|Tt AZEo| Z&
= HEH ZE(N/m?) KSEHA|
1 ZE IO EAT 7,931 + 1,790
"""""" 2 =P 470+ 26
"""""" 3 | am N ECEEEEIESS:: 306 + 8
LA QIZLIE8 N P0tAT 679 + 42
5 gsayAal 238 £ 1
6 LEUKHD| L= 1127 +3
"""""" 7 | mm=z TIRSIFRAZ 875 + 46
8 HEBRSUR LIS 238 + 1
9 BEESYAN= 1,545 + 115
2| d2|= 17,571 + 10,114
FosH= 11,894 + 2,805
EL= 15,655 + 10,979 3
_________ 13 . MPOtATI2} HAZ 15,014 + 3,750
_________ 14 AT S0|HAZS 5,345 + 67
_________ 15 A |ER2ER|E 8,013 *+ 1,680
_________ 6 = HAIFEIRZ 1,904 + 143
_________ 17 A= 6,429 + 4988
_________ 18 L= 5,056 + 425
_________ 19 . A2i0|9= 2,584 + 149
_________ 20 GIER= 3,026 + 132
_________ 21 SH= 4254 + 1,215
22 Sef7 2|2 3,707 + 336
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& =3 BE(N/m?) KSTHA|
23 . 20422 3,221 * 707
24 ROL =S4 S 12,364 + 649
_________ 25 .. i 36,733 * 16,259 5
26 sIddEE=S 30,795 + 11,149
Mean tstandard deviation was persented with three replicates.

|
]
n
B
)

HES 93t J1Z AT MBO| HE AWYUS

Table 2901 AA|StRCE. O]

IS 48 &g dds
Z YWISHATO| HE L 982+20mPa-s2 DYZISIAIE 3CHAH HE 7|Z(>1,500mPa-s) 00tz AD
FO| HEE Uz 2HY RU0| CioiM= 22 HE22 QIg(QUCt O FZAmo| Ao &
S Fe MR MEHY 0| S/ 5 &I ARIGE A AAZN0| T2t A= =0l 2
Y S Y B2HO| ot 1 2] AL 4F0 = 17832 == 2,503-39,850mPas2 2= Al
7t DPZSAF 3 HEV|EE2 SSote A2 HRIZUCE S0|M=EF RIL|sFHAS2 AT
= 20| est Ml B3 20| U =0 2[dA HEAE Sot dx £H0| 27+ssHRUC
Table 29. 7|2 A AHE2Q| H&=
T A= H=(mPa-s) KSEHA|
1 Z2ZEO|EAT 4,630 + 569
"""""""""""" Afajgaam 4,633 + 68 5
HRERE2|2|RAD 12,333 + 58
PEL=&10AT 2,650 + 746
GRSEAD 982 + 20 -
QELRHO|TAZ 10,833 * 115
HRIFZ RIS 2,783 + 562
A2 &SYARANZ 29,050 + 520
d23sYa= 27,983 + 189
L2222 26,800 + 218
2542 2,503 + 270
== 38,117 + 2,051
MOIATIIZIHAZ 29,033 + 1,091
AT7|S0|HAZ 39,850 + 6,209
AT7|E222|2 31,783 + 12,399 3
Azl EfZ 24,450 + 1,486
EINES 27,433 + 4,781
HEUE= 39,467 * 4,400
Zaeto|d= 30,017 + 2,589
SHzHU== 33,417 + 465
BAF 23,450 + 2,179
Sef 2= 19,633 + 1,269
S01M5=
FoL=54AZ -
Mean +standard deviation was persented with three replicates.
1)Not determined.
O 0N nHZISAIFO| 4 IS et SHAYAHE Mo, z[Ao| &Y =US
ZSIRAUCE Ol AHEst7| 2ohAM A GAOIAM AIHSQ F/ATF0] 2HE HII6t AHEFS M5t
Ch 24 24 202 3=, 4GSR0 3% 25 2E0| TRsen, §3sHAn, SOo|M=E=,
QANECA|Zo| A HE RZ0| LWRSH ZHoZ LIEIICE O8toE AT HES 25 HZZZIH7}
AHEE|A| Qtof, WHollsSA| S22(7F YoiLtALL 7|20 HAIS =20 /A S48 tEH0| Eojz|=
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#2 B9CH WM, HUHOR JIE MBSO BUH HEIUA 2AY 2AUS HB0 BU SY

W5tz St

pol=
|_ o
FES i*%ﬁf‘ﬂ':f 0|601| iETErOHHE gI= t—’f’\ﬂ’ Z1IEOI KS ﬁmoﬂﬁ Z*E =M 7
L

o o
LIERSty| ThR0] AISI0) AIBSIICH S8 357 AZOIME BE A=t &7 Lot T 29l A17|0k4
Z BIEHIS ZRAINCH UM ATOIN S A BUY ZAS EGE WY 20| HEY 4 US
2 HYMES UHSUCL 012 S 2F, ARFO| BU RAS BYAPIY| Ush HIOIN A8 4
U= = |

oX
H
ol
™
=
i
e
on
Y
Y
ro
r—v—
rm
oY
~
'4>
o\°
HU
)
|> O
m
Ok
IZI}'_
N
l\)
o\°
N
if]
)
c -
>
~
z X
> -
|H J
=T

ol 712t7|LH36.7%)S ST 5o ézér@'tr OI':°| 247}?—“’ Hi &
ZO2 0%(FA7D), 0.25%, 05%, 0.75%, 1%, 1.25% HIEZ 5t0 A& A7l &
= s 2 90T= 5&7t 718 L whtsten J1E 2Z 20T Olst2 |fa'dziste] 4

i Ny
‘ Base 28U E
L E—

REESY :{ sz
9

Ag
b
Figure 9. 1t AZ HijgH| A 3E<
Table 30. &117|0f2f|= H{EH| Table 31. Y2 HA T HYFH|
=y HiEH] (%) HA=Y BB (%)
cts 8t 28.7
2| A
A . LS 23
2 346 HEg 182
ENinb/ [ ] GE5e 3.17
it B Qi 11.51
g2 [ 3438 2R HE 2= ]
A 0.14 22l1d .
" Etel, eis 2 A
2l 100 —Z |
A 100
o Y= FHMHZA(DV-E, Brookfield Engineering Laboratories, Staughton, MA, USA)E 0|35t
Z5I 20, adapter= No.5-7& AtESIH AHSIACH TR L X2 |Fe| ME A= o = dY
gast A0 ds 25t Al2E |Rolisste] 0|58 A 42 33 BHE SESI BHiE AR
SHRALE.
o HEE= 20COHM YE=A(Pocket PAL-1, Atago, Japan)= 0|25t ME WA Bash A HWEs 2
oot A =e| YEE Z1ZF 33| UtEste] St = BAS HEIRUCEH
o L= 20COIM F=A(Salinometer salt-free 2500, CAS, Korea)S O|23t0{ MES U2 =225t
Ao s 2ast A=ol EEE ZHZF 35| PtESt0] et & RS LIEILQUCE
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EAEME SPSS 20.0(SPSS Inc., Chicago, USA)E 0|25t Z1tE HHtat BEEHR2 LIEHUS
0o, M2|77tel EMof| oish ©He| CtE2ZA™(Duncan’s multiple range test) g &
(p<0.05)2 AMAISIRUCH S| Mot = A|=2Zte| 20| HSHE t-HY(Paired t-test)E S50 &4

27 gAY 220 YEZAM At SE0| G2 2o US H.Fo| BUSH Wsj| e ZuS
Table 320f LIEIHRUCH HAEOo| B A &7t A CHRA(Control)| s== Ws A 625.00£108.97
mPas, WS ¥ 1441.67+4 2ota4= Bt R0l

144 7.52mPa-s2 LEIeH, SHY &2 7t s=7t S

H4oz Jote d¥E ERCHp0.05). ds i dais =2 d= Hes &4 o 2l 5= 1%
HES ARl 2= #:.%OHH ds W0l Hiof d-dis = ol JEIF SIS A2 HERCH,
YoM met 2YstA Sotots dee EUCHp<0.05). EEHe=2 dolis 2ty gol BoRs B
S 20| g2t HopR|= F&E 20l 1% A2[FE Aot ZE 22|FoM ds o Bk

S 7 857t #oHe= SUtcts B0l LEIKTHp<0.05). 4 = Lt AHI2PL S5 Histe ¥
St MR 2 JtEsks AYoM 2 S Y ME =39t FEo=Z At=EC

=

rol

on
|0
Hu
ro
r°|

We & 197+0.232=2
FO| LIEHG2M (p<0.05),
5%2 1.25% WIS
LHEFCH(p<0.05). &
o Ro|AQl 20|z 0|7

HdE=SAUA ot s&0| OE Fo Grs FE/IEMM ds M 0
LIEHHE. ds ol 39 HF=3UA s= S7t0 Tt =7t St
ds Fo| FR0MeE RHR AH0[7F LIEILEA] RATHP>0.05). A
AHelet R MS0M ds = St S Aol o Fo[He= 5T
Jt & 2T 2F0M s M, ds =, d=SAUAH ¥t s=0 oE

(o))
o
I+
(@]
JN

_O'E
Ir
O Y O
1~z = \| oo||

uR oY rer
o2

2 UACHP>0.05).

2|4 2dY 20| E=JRA| At s=0| 2 AIo| FEAUEY #510| oSt ZUE Table 330] Ltet

LHQUCH W& M, ds & 2F J=IA Q| It s&7t SIIE4E Bt ROHR Sotete S

BHOM(p<0.05), Y& HEE HustFES W, ZE 270N Ws & F=It RoHc=z IIIEH A2
LIEHSCH(p<0.05). AAID SUSHA MzQZ2 Tt

Ols WS F Ut AHAPL ADS MBS WA
Bt BHOIN 42 B U E 55 SO OIF YYOR ALREC,

YEo| F2, PHIITe 125% H2ATOM WS M, YUS F Q00 A0S 2ojx ol
(p>0.05), 0.25%, 0.5%, 0.75% H2I7UM WS & UAsts VS BYUCHP0.05). ATl FL
S0t 45 BT BTN SN U U cOlCS FYE FAS) Boe Wl AR,
ofe zio2 ARECH Yzl PP WE e
), g 2210] Amo| Hzo| Ro|ojEt ¥

H=SUA 2T =dS A Yo =5ty flsh d=S2ACl 24 ==& SEstA d¥s Y
SR d-ds = =S EUS W, S A% BF THRISAE 3HAQ HE J7[FE(>1,500mPa-s)=
SEote A22 UEHT ds 20 d=SUAQ =7t AFe gL F=0| wolojst IS 0l
A = A2 LERN. 0 & #sd 5S4 1Hsis o, el 23 HEIIH ==+
0.25%-0.5%0|H, AZ& 0.25% O|W= TEH=CE G, sig Zat= 7|20| & Ao 24T A==
&= MY olde MFS0l HsiMe AFe Y, A8ste EAME S UAsto] =SUA e it =
5 wade2 2F ¢ TP UM ARE. 2 s 1PRISHEF A SSote AEe =
g2 Aol & idsty| flst Ao, léfﬂifﬂ% = 30l siEste AHES d=SAUAME A2
2N AFel Ve Y1, 248 NSt AB|Re| J|EEE =0 NERISAE g0 7|og A
o= Al=EICEH
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Table 32. Y 24 7t s&8 =2 d5 = O|3ttEH
Control 0.25% 0.5% 0.75% 1% 1.25% F-value
. W=AH | 625.00 + 108.97% | 1460.0 + 91.79%¢ | 6240.0 + 305.12°%9 | 10606.67 +385.925| 15600.0 + 964.37° | 23150.0 +1477.33%2| 403.98
5= WES | 1441.67 + 4752”7 | 2550.0 + 54.08"¢ | 7273.33 + 51.32°9 | 13373.33 +185.83”°|16316.67 + 505.80°|30266.67 +305.51°%| 5307.47
. =] 0.60 + 0.108¢ 0.80 + 0.3080¢ 1.03 + 0.158¢ 1.10 + 0.26"° 1.20 + 0.408% 1.67 + 0.25° 5.78
= e 1.97 + 0.234 1.70 + 0.36% 1.97 + 0.42° 3.00 + 0.69 243 + 0.21A 2.13 £ 0.42 3.62
N =] 0.08 + 0.01 0.08 + 0.00 0.09 + 0.00 0.10 + 0.00 0.10 + 0.01 0.11 + 0.02 9.80
5= 1= 0.08 + 0.00 0.08 + 0.00 0.09 + 0.06 0.10 + 0.01 0.10 + 0.01 0.12 + 0.02 7.11
1)Mean +standard deviation was persented with three replicates.
Dt hoans. st difforont. lettors. in the s ron are. Ssniteanty diference
Table 33. SdE A A7 a8 289 W5 M= O[S}SHEH
Control 0.25% 0.5% 0.75% 1% 1.25% F-value
. Y 1204.0 + 93.728" | 2671.33 + 74.14% | 4976.67 + 49.33%¢ | 7570.0 + 157.165 |9533.33 + 215718 (11786.67 + 100.66%%| 3048.57
- HES | 1658.33 + 172.9747| 442333 + 95047 |6936.67 + 406.98"%| 9653.33 + 65.06"° |14986.67 +1038.72"°|24213.3342994.75%3|  118.11
e =] 16.95 + 2.58°¢ 20.67 + 0.25%@ 20.17 + 0.12A%® 19.17 + 0.124b 18.47 + 0.158¢ 19.10 + 0.46% 4.44
e 17.63 = 0.42 18.20 + 0.108 18.53 + 0.598 18.30 + 0.108 19.17 + 0.35% 18.37 + 1.17 2.20
o =] 0.43 + 0.11 0.45 + 0.01 0.46 + 0.01 0.44 + 0.12 0.44 + 0.12 0.44 + 0.12 2.49
== 1= 0.42 + 0.15 0.43 + 0.01 0.43 + 0.02 0.42 + 0.01 0.45 + 0.02 0.42 + 0.01 2.29

1)Mean +standard deviation was persented with three replicates.
2)A-B:Means sharing different letters in the same column are significantly difference
3)a-f:Means sharing different letters in the same row are significantly difference
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20| HEZF RAEA| %D, 2 82 Q8 90TE 04| 20| 232K= 30%, 052 128
Y2 ULt ZEEALE MBS, Fot2lSE ZESHS7| 120C0A 50222 5t AstA|
of, A2 SH7t 97| W20 ZEE7| H2 2 St HEW7t SRIFR| 40F AEIR0| 72 SO 40A
AF235H9ICH DE0|R2U0| AL WIIR| HES 1
OlA] 308, 408 SOt HE27|x2|2 RISEIYUCH 2o 2R 2EO0|A 150COIA 602 SOF ZOojoHn}
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EiE, Hor2|S (Ee5dEELL), 150, F7R| Y= 1S0|2E)E SHHCE F=E
stlen], Mx2st Aze ©Hz 7|9
Stable Micro Systems, Surrey, UK)E O|&35t0] AEE RIAHSIUCt KS A 2HHA Qs dz)=
OlMdEl= HEQ 2NV |¥REY ZESHLEHFYLAL FR & 20mm ¥ S0 15mm =0|2
chob 21H 20mm probeE AFE3SI0 compression tests S5 AES =H5IICH 1SHA|(R|0Hd
)2 ojdels AHBQ 1s50zREe R A1¥o et 500,000N/m? 1 EE Eol5t7| ¢
o
o

o R £ 1 2 ARER FX0 FYE = & Uz | A, Os, 232H(@07|¥2RE), A2
=

i 21 5mm(@5mm)2 ¥E probeE O[3t puncture testES ZIM5HY
compression testE Sl 2=E ZSYSIUCH 2= A= BT 2 probe2 2 E= HE A
o329 2/ =O[(N)OIAM ZZof| AHES probel] HA(M?)2Z Lhe S(N/m?H)22 HI|SHACH
o Ot AR @ AR Al AFEQ| 7|E Y #AH2021-972)0 E oMY ASS HAISHAC
S| Y #Z42 O3 ZCH(Table 34). Eoh, AMSEAQ MR EMAR (Staphylococcus
aureus), BN Salmonella), BIEBAMEIRA(Bacillus cereus), SEAEZ|CIE HIZMA
(Clostridium perfringens), 2|AE|2|0F 2 ALO|EMUIA (Listeria monocytogenes), ZAH|E2|2

(Vibrio parahaemolyticus)ol Thet AA= &H| 2IS85HSICE.

ol

Table 34. 4Z Q¥ 2UJZE U 37

AERS St= |18 2 74
CHA A (AT AF) n=5, c=0, m=0
_Tl_l_:'ﬂilil-klﬁ EH%)FE'(ngl-'E'Zﬂ%) n=5, c=0, m=0
R AT (oA E) 500,000 N/mA2
e (AEREUYAHE) 1,500 mPa.s O|Af
Ot AO|=2(g/kg) 0.07 O|got
Ef2 A 22
A|%3|_$r7|__g_% A-”E'_/I\_(%'_E'Z-”%) n=5, C=O, m=0
S T (AR E) n=5, c=2, m=10, M=100
ATQURHAHA E) n=5, ¢=0, m=0/25 g(24)
B52= ABAMOZ M 2.00/5 4 =HE
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n=5, c=2, m=1,000,000,
Mt M=5,000,000
21435 A—ii;ELH%A_!E
FEstodHsi=gsng O (A A ) n=5 c=2 m=10. M=100
CH Rt (A AIEAI2) n=5, c=2, m=0, M=10
CH AT (A1 E) n=5, c=1, m=0, M=10
AAD CH 2t (H] &t 2| 2) n=5, ¢=1, m=0, M=10
- Ml (B3A4E) n=5, c=0, m=0
S{EQEt=MA =4
Ml (B3AE) n=5, c=0, m=0
CHA T (A1 E) n=5, c=1, m=0, M=10
SMR2AME CHRAAF (AHAAE A Q) n=5, c=1, m=0, M=10(&A|Z #|2|)
BHAHIL AR 1 g @ 100 O|5t
Arg Az} n=5, =0, m=0/25 g(4)
HoIS7| 7|2 HE NHASAMF Hx M Zit= O3 ZCHTable 35). T AEHQ| ESHST|
2| A7 2 A 2N A2 SoIste o 120C 50%7_ ESIS7| Ae|st¥S W, KS 2CHA 7|
22 223 7S SQISIYUCE 120COoIA 5087t X2|5te AD7|AR2S MR Zu, AT 2O
49,801+7,360N/m? 22 KS 7#2& 2¢H2(20,000N/m? 21} - 50,000N/m? O|3hHof| &3t= Zf0| Ltet
AZE 2 glo] 2|H 2| RAHS ESSIRUCH ZSHUEHAAALS HAETZ0| 21,854+3,602N/m?2 KS
T+ 200 Eot= ZIVb LIYCH M ZSIEST] X2 A2 T2 5R9| AL Hah AFOA A2[EH
o AL 120T 5027t A2|5t¥ S wiel HEZ0| 4,185+863N/m?2 2 3CHA0| &5t= A2t LIRS
L}, CHYSt 2o M2 F7|9lch Aoz st Hot2|Z2, MEiE2 A AHEFS ARSI F=it
O] =012 Aoz AtzEICt M HESISI| H2[A|ZHo] T2 01$r°| e L KS FHEA (12 3E)0fA
159 %‘EE 120COIA 3087 H2|5I¥S ), B= 174,708+19,707N/m? O|¥20y, 4087+ 2|5t
A2 mf, 177,5204£32,021N/m?S 20|, 2|A[2H0] T2 R9|H 0§ EO|A| QAQUCH A= DH0] Of
HOAHE Zﬂiérﬁ% o, ¢ AM=0| QshA B2t HE £ U7 W20 2[A XH2[A|ZHE Fotnzp A
32 RIS EEZT| 308 *2|st 2, FEZ 511,022457,642N/m22 KS 7+ 1CHAZ =146t
RACE 402 A2/t W, 385,583+28 300N/m2 OF KS 1CtAof R5t= ZAT 20| LI9t 7tz |ei=
ISORE9 H2 2A ZESIS7| H2IAE 40222 Y5t

Table 35. ¥utEFQ| F27IE & 74

e A= (N/m?) KS CHA|
ANzl 49,801 + 7,360
ZEwLAN 21,854 + 3,602
72| He DSHRE(XSIZT| 308 A|) 511,022 £ 57,642 -
7| HeE DSO{RE(EFET| 402 A2)) 385,583 = 28,300 1

Mean tstandard deviation was persented with three replicates.

HE SAE ol ZSHS7| 7= HE NYRISHAZO| QHHY AAE 2Esen], ZUE Table 360
LIEFHRICE 7HE HZo| M4 A, 217|222 3,900CFU/g, 2SR ZAEZAAE= 24 000CFU/g,
712 HeE 1SR 1,400CFU/gRE Ligied, ASSIRIISEE2 H7AHIE0| S8E0o 718 2
20| A 2NT|YREQ| F2 S0|AE QISe=E EFJEI%*E}. &5t Jtsto] o
2, 54| ARE ZAIRES M, 2o 2702 AIZOIM M=ot 1,

1,000,000CFU/g O|At-5,000,000CFU/g O|5t0joF ZAHE 4@%@% %*% & el SEHLEHE
7t = DS0{R2 25 1,000,000CFU/gO|5t2 LIQt 24@ t 2 E

M ASSERINSE, 2, SHRAME, 71Estojdzicts

0, D (EZAHES), EHé*E(Hl*E*EZﬂa)QI 40| 2% |
OCFU/gR2Z2 25 =Z4EE0{0f Sttt AnT|¥RE i
o= L iAol st 22t Lgten, ANI|¥RE2

O — = = (=]

5 f

220CFU/gE AHelstn 2% 0CFU/ge=z
HAZAZSCSZ 2E AHE0| Hdd Y
ZSIQUCH AESEH9| FARE DRIIRZ ZE HE0AM &2, Z357|

[u]

|
iz 71F U FHS

01N'
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JleE AHE% WY A0l chet AHGHAOIM 25 EOJAre QIg2= L}, AIE A7t 7HSSHAUL,

e o3 Mo/ | tida | tha | ASS

9) =(/9) (/9) s
207|328 ASER/ISEHETASE) 3,900 220 0 =4E
Seadddas 24, 71250 Hd2[ots dSAIE | 24,000 0 0 =4E
HIEA] e z2l2 Jids5t0] M|ste WEAIZ [ 1400 0 0 2=
_’%O‘I_%%l a7, = 5T oo®E ' 2o

Mean tstandard deviation was persented with three replicates.
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Table 37. THefystaz] ST 0l AEM2[9] Hig|

Ingredients(%) Con" T1 T2 T3
=2H||2| baseFA 100 100 100 100
CHIHZop A2y 36.3 36.3 36.3 36.3
Of 2| A 0.5 0.5 05 05
M 25 25 25 25
=2 2| 1.5 1.5 1.5 1.5
YA 1.3 1.3 1.3 1.3
At - 1.5 1.7 1.9
014 - 1.3 1.4 1.6
7t2t7| - 1.3 1.4 1.6

1) Con, control stick jelly without gellan, guar gum, and carrageenan; T1, stick jelly containing 1.5% gellan, 1.3%
guar gum, and 1.3%carrageenan; T2, stick jelly containing 1.7% gellan, 1.4% guar gum, and 1.4%carrageenan;
T3, stick jelly containing 1.9% gellan, 1.6% guar gum, and 1.6%carrageenan.

* A& (Viscosity) £EE loll 24hr SO A Sisote nTH XSRS ALY W 2t AE
Mzlo] HEE =H5Ict Adol=  3|HAl HZAH(DV3THB, Brookfield Enginering
Laboratories, Stoughton, MA, USA)E AESIAD, S|MAl HEAO| 1592 Al2E MEZ 50
romOilA 3027t 3BtE =YD, Aut 42 AE|FOLR(cP)2 HA[SIILE.

 AsH A EHE2 2489 HHEO%J% Mesto] A|ZOf Cfst &9t XA 80, "Wt 7|2
=

= o
DEE F AABIGCL DO NSRS PA, ARl 2 MR R ARY 9

|-.J

=
S
1

-

EEal=] T — 2 [

H

=
(appearance), Z0|(flavor), ZZZH (texture), & 1|1—1°_| 7|3 % (overall acceptability)E 94 A
42 -



€ 7ot BlustRCH £FF 0|0|(off-flavor) & JEH HARRMS=
b oolet & o, O|0|7F ARl =0t =245 O 20| SIt6t

2 ne rk
T 2

m N
o0
T
o
AN
ol
ol
ol
o
Wi

ofm
X
By
iz
o puw

SPSS Ver. 20.0(SPSS Inc., Chicago, USA)2 O|235I0| Z1E Hrzfit EFMHA}Z LIEHLY
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Table 38. ZgtA| 28T 7|& A48 11U AFESIELL HL
Traits Control Treatment
Viscosity(cP) 5,720 + 888° 10,060 £ 1,155@

All values are mean + SD of three replicates.
a-b Means within a row with different letters are significantly different.

Aohy| Fto E HYSIAME JOKE N AEM2[o] M HShE Table 3901 LtERRCE 23}
Al E7to metd T3 Aelst Reldez Friste AS EUCHp<0.05). 139 R ATS 3H|
2ot ARl B3 0| U =0 3HA] dE=AE St 3= 50| S7tsSIAN. FerAel AR
2let el nFe] A2 S0 YRS loh LB HEN|T RN He HEEZ =S =7 W20 2
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Table 39. ZStx| 7t0| 2 CHER2ISEAZ] ST DCHH AEIHZ|o] M

Traits Con" T1 T2 T3

Viscosity(cP) 12,454 + 1,155 | 17,366+ 2,548P | 25,266 + 8382 -2)

All values are mean + SD of three replicates.

1) Con, control stick jelly without gellan, guar gum, and carrageenan; T1, stick jelly containing 1.5% gellan, 1.3%
guar gum, and 1.3%carrageenan; T2, stick jelly containing 1.7% gellan, 1.4% guar gum, and 1.4%carrageenan;
T3, stick jelly containing 1.9% gellan, 1.6% guar gum, and 1.6%carrageenan.

2) Not determined.

a-c Means within a row with different letters are significantly different.
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Traits | Control | Treatment
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Appearance 42 + 228 58 £ 1.0¢
Flavor 52+ 16 52+ 16
Texture 44 +19b 58 + 1.0¢

overall acceptability 44 +19¢ 6.8 £ 0.8°
off-flavor 1217 1.1+16

All values are mean = SD of three replicates.
a-c Means within a row with different letters are significantly different.

Control

Figure 10. AlE5S 2249 oz

Treatment

ZotA| Zotof g CHdstaz SlE At AEMe|o] sEot A0S Table 4101 LIEFLACE.
QL2 Con(Hi=7)Lt 2|0 Ao 2{0|= 20| UL (Figurel), =5E0ILt H=E 74
ol ACM 20l 22l 20| 0| Aot drtede =8 T2, T3 22|77 reldez =2 7|2k
S BN (p0.05). AS5FS FLAR FASHA 2ot 71E0| 0|4 0|0jo F&s DIR[A| =2 A
OS2 UER20(p>0.05), 22 Z|2=0M |27t SIKStEIt Hasks A0 A=, Ol ZsHA
H7HH0| HORR|BEM Eaf=|R]| ¢ M=o ZZ0| =AAH ARHO| AUUCHE IHE o|H0] AAY| W=

A A2 A=t Sz E/}S W, lab-testE T1x2| L0 &

b

HS

ol

ol
A

o ol2fst Ho| 2t F¥= o]l A
StA| rtde = 1271 MRl 72 =0t Y =20 (p<0.05), Aldit el Wit 271 HAH

M 2|4 BigE7E HEE A2 At=ECD

Table 41. ZAstA| Z7tol| e CHEEZSAZY ST DT ABHB o] 5Tt
Traits Con" T1 T2 T3
Appearance 28 + 16° 38 +14° 6.3 £ 2.3° 6.3 £ 3.0°
Flavor 50+ 13 5312 50 % 2.1 5316
Texture 45+ 1.1¢ 63 + 1.3° 80 + 1.1° 55 + 1.2
overall acceptability 3.0+ 25¢ 55 + 128 6.8 £ 0.5° 48 + 19°
off-flavor 1.0+£15 1.5+ 1.1 1.5+ 1.1 1812

All values are mean = SD of three replicates.
a-c Means within a row with different letters

Con" T1
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Table 59. 7 A|EQ| oYIYHd=E =4 Zut
Alests E=Ey LIEE Etrolz = Agh | EAZE | ZSAY | ZAHE | CE
HEE (kcal/100g) | (mg/100g) | (9/100g) | (9/100g) | (@1000) | (9/100g) | (9/100g) | (mg/100g) | (¢/1009)
CiECefe
AD7|HZ 111.84 | 420.77 8.63 3.56 2.16 0.10 0.95 36.04 14.47
HEcee
S 7 Rz 86.37 463.12 8.31 3.21 1.09 0.01 0.45 31.97 10.83
CREEYZ
SHSEAE|0)2 15476 | 46493 9.82 3.83 7.88 0.21 3.55 22.14 11.14
S0fseAch | 8342 | 38758 | 9.23 3.88 | 042 - 0.15 3556 | 10.68
N =i"T
2Ae|ZAA 116.72 465.04 14.07 2.59 3.76 0.01 0.41 - 6.65
=siAlaig
CiHrAA 170.67 874.75 10.43 6.11 10.15 0.07 2.70 21.04 9.40
FUMAS 8477 | 196.21 | 10.02 - 1.73 0.00 0.40 16.88 7.28
{7} 2|0i=
HEoiza 148.54 | 608.62 8.69 7.27 9.06 0.12 2.64 24.44 8.06
_I__O'i_l_ |
CEcefe
e 168.1 598.55 | 14.77 | 10.00 | 8.01 0.39 2.86 21.00 9.31
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168.89 | 478.25 | 14.71 9.19 | 8.69 0.04 1.98 17.09 7.96

He252k= | 12052 | 13942 | 1563 | 4.14 | 3.32 0.01 0.79 3.72 7.03

=
ol 41712 133.32 | 417.29 8.45 444 | 6.82 0.06 2.18 18.50 9.54
S 207.78 | 378.60 | 14.91 6.32 | 9.86 0.09 3.77 34.34 14.85

N 83.74 | 259.85 | 4.67 0.36 | 3.76 0.01 0.65 48.11 7.80

Geras

2225
ELZS

63.65 | 275.12 413 1.12 | 2.43 0.01 0.90 10.45 6.33

ANJHAZ | 8095 | 291.82 9.13 058 | 2.15 0.06 0.90 10.99 6.27
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ZARAA 2 12,399 46,650 3
7t 2| H=n50|2E 335,456 - 1
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d235YA=E 502 11,150 3
7| sEL2AT 23,352 - 2
R 25| 107|242} 480,437 - 1
SIS HEEIAA 30,265 - 2
SHIZ L2 FHAaA 43,631 - 2
A7 | WA= 2,300 9,725 3
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St A|E MOIE SSHRACH CHEAQ OiY /& 29 11871E Soif 7tdel ¥ 20[sto] &2l
SIRFAE TIEME AT AHFES HOWSIAUCE Eot, QOMADBIS S8t NHZISRLAZE 208
LSS A, W7 H= 1502, HREHR A217|, RER LEAH0|T HES HAIZt
oz gEE AL I17IR9| S2RE HIE VP2 St MFE Y IsFE U8 4TS
71712 OO[HA0| =019 HE FOot Al AE 2 HF 4F2 HUSAIStH AES THOHSHACHFigure
34). O|ff0= FE, & e-AlFH, ElE, 482I0|E, MEOCZE, s82 5 "aAld EtE flsl =
St
e = OOBOO srnama> A0 %
i 3 S rognras
: B 2Hmisp| 1Bt 22l
S namse LA E ol o]

<eflel 2ol APt OolH A HE A
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H5H0l SHES MABIUCH KSTETIZC FS Ut AHASS HY SBHS T 0j7| G20
Mefo] 7] 92 S DAfSt0f AT AMES SAS ZHOR ABITYUR IS CHIYR Do

M3 AR DUSAEO et MBIt 39| ABS WOF DYASO| ISR B SME 4
SI9T, AIB0l Tofste MBS Pojslo] AE A NWSIACL P0j MBI PYAE Table 629t
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o AEY Az EgEMs
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L A= N guzes 20010193033142
LA MezlYE Clare i W 2001019303375
L3 AR oRest R 20060405004307
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Fe= SUOZEEY| AFZEALAONM SHEAREFS| DHRISAE X AFYH(KS,2022)0]
et =4otACE AL CHAE AIS2 A 18, 2, 3B 25 SZsI¥eH, A2 EM44 HEIE EF
& 4 9l AR 2¥Ho=R0b AIFSIYCE 1, 2, 38 25 Texture analyzer(TA- XT2, Stable Micro

Systems, Surrey, UK)E AIE5t0 2AMStRCHTable 63). 182 24 28 HEHT AHO| FA0| &

Z|5t=SE @5mm probeE 1ESIH ARE &[S £ ALt= 5

AStICt 2¥2 2|2 20mm 2H E0| A|IRE 15mm =0|2 =0} @20mm probeZ EX

F2M, 32 @3mm probe?t AIRE YEsl= ¥ F 2US SZoRUCE F=o SH(N/m?)E

o3 22 =0[(N)2t 40| AZSt probel Ei‘—.(m )2 LhE 422 HYISIFLD, 53] gt Ad 7t
0

=dl 2582, 2IRUS At 32/9] Tt

0

Table 63. 24 £47| At =2A

EX
e =
A 1™ Al 2¥ Al 3
T 25 (probe) AEK 214 5mme| ¥g Z1A 20mme| &3 214 3mme| ¥g
HAE &5 100mm/min 600mm/min 600mm/min
2d 22 (E2) 20T + 2T 20T * 2C 20C + 2T
=3 70| S| S &7| HEOA 5mm A= FH2Q| 30%

He s SHEAREFEO| DR-ERISHAE AT AIFR(KS, 2022)0| w2t B=7t 20,000N/m?0|gtez =
el AE0 S5t 2AM5HACH £47]7|= Brookfiled DV2R V|scomete (Broikfield, Canada)& A
StCH AlEs= 22 R2/H[H(600mL, 21F 90mm)of| F 500mLE Z2Ist =ZsIRUC =E Al

-

O AN

Xamgo) A AEI AIPlstol 12pmo SHAA 22 0| US AFYSR steres, 33 U
2 AEsio] WRW BEWAS BIISACH

Oz 2 2

Table 642 Al 718 A& 28(3%, dx) L KS 4 HAE 2HsH Z2240|Ct AlS0| Hof Z¢!
93712l AME 2 KS S&A 1&A0| SiYst= AME2 44700|U20, HA| HEF S 47.3%°] 7t& =
2 HIES ARt O 3 WHE OtE SHA7|8E(484,333+51,089N/m?), ‘SRFUH7[’(465,823+
39,266N/m?) S @2 S2 KS AL J7|& 3Y 2YJ|Z0=2 =2 HAE 4£FS HYC} KS ZEARA 2
CHlof SHESHE AHES 13702 HA HE £ 14.0%2 HES AASHUCE O £ EH2MQ E2
2I°(39,388+3,695N/m?), Of3El 2&°(47,545+5,977N/m?) S 1DHES 711 Y= HEST 2¢H
7120 Rgste 2UE EQCE KS & 4 3HAH/0| siYst= AE2 15702, dA AE S 16.1%
IZ|5tCH 1 2 YHtHoz Bz AZS 712l 6h)| ASE(4,871+400N/m ) = g
| “2k2|='(1,504+72N/m?/18,700+676 mPa-S) S0| F2 sy S30| Zg

ol 52 £ 2171 o|2H, HA| AHEF S 22.6%°2| HEE At
Eéi_lir*ﬁ% QISS 22| IUR|CH WA AHEF S DHRISHAZ

O =

O
ALt

=82
&9 Ac £
74£(N/m2) éoo.“:H ﬁE(mPaS) oB
SOseaAH 187,080 + 75,569 3 1
HEL2AHSHS 481,033 + 128,825 34 1
It ES 260,509 + 154,463 3 1
Sy 175,120 * 24,670 2% 1
SLH=E2 204,027 + 11,167 2" 1
AZA|L= 252,317 + 27,124 2" 1
Atz et 419,797 + 20,699 3 1
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SMATD

- Eo-i EJ—I' KS

=e ZE(N/m2) é’%fﬂ H=(mPass) | S9
d=2axd 282,758 + 24,616 2" 1
=a ALt X2 S210|A 216,077 + 7,512 3 1
A 465,823 + 39,266 34 1
A2 0= otV |dY 484,333 + 51,089 3 1
=A|%e 25 =49 254,755 + 16,919 3 1
RIS B A8 HISY 22|24 403,828 + 40,943 34 1
T 157,261 + 32,957 3 1
A s 1Y 57.254 + 9,627 3 1
12022 261,347 + 5,992 34 1
ATz 264,864 + 50,257 2" 1
OrU= Cfot AZtZO| 182,671 + 4,695 3 1
=a 1070 341,937 + 57,841 3 1
=g Z2|+0| 337,047 + 82,077 3 1
=& JHEs D50 xE 285,351 + 21,736 3 1
1| SSHE 177,590 + 36,239 34 1
2ot EHAE 283,081 + 34,075 3 1
SEf 307,687 + 12,972 3 1
2701715 R 52,150 + 3,794 2% 1
S|t 91,211 + 8,185 2 1
HI2H= 110t 253,041 + 27,999 3 1
g A 290,735 + 144 3 1
HpgrCts gt 119,890 + 13,799 3 1
SFaHo|22 277,525 + 57,708 2" 1
SHA | 242,586 + 16,733 3 1
O=E H|EZ 253,254 + 29,676 2" 1
il 166,894 + 5,274 3 1
SUdeu 313,157 + 75,501 34 1
AHO{+10| 467,301 + 51,821 39 1
A3 259,746 + 3,282 3 1
HR2t 201,637 + 11,886 39 1
HELHLE 246,326 + 8,783 3 1
7|%! 368,335 + 83,441 3 1
24 208,972 + 7,486 3 1
22| 222,908 + 32,781 3 1
FlL= 125,837 * 35,957 2" 1
LA ES 138,242 + 23,814 2 1
SFELE 197,053 + 48,664 2 1
He|Me 22 39,388 + 3,695 2 2
a5 A EERZ Bl EE2IS 46,058 + 1,176 2 2
ot nast 232%| 26,375 + 9,293 2" 2
Al2i7| ZO0i& 27,387 + 3,888 2% 2
Sa0i+|E ZHO|E 25,449 + 4,888 2 2
O 8= 47,545 + 5977 2" 2
EE] 47246 + 2,626 29 2
OIS FH G AA 20,273 * 3,452 2% 2
FtAEl2t 28,776 * 3,323 29 2
Ztetdte A 39,281 + 5,320 2 2
22| 40,500 * 5,761 29 2
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=484
52 A £
AFAMS0| 40,306 + 6,693 28 2
A2MPAES 25,319 + 2,711 2% 2
SO H AN 3,515 + 716 pi= 3,633 * 486 3
SIEfD[Y= 3,627 + 1,444 2" 28,300 + 3,003 3
A7 HAS 6,395 + 894 28 34,817 + 831 3
st7)| ST 4,871 + 400 2 7|12 0|z 3
=4a SR 15,447 + 5,326 2 7|12 ojxg 3
252 3¢ 422 + 6 2 3,820 + 200 3
220 ALSH|Z| 387 £ 51 pi= 2,800 + 382 3
A3 7|8 2,124 + 128 2% 20,800 + 3,204 3
7t2f|2fo| A 2,247 + 1,585 2" 10,267 + 1,061 3
CioHF ME 9,024 + 163 29 =ZH=7t 3
cE2etE 4,167 + 263 2" 32,017 + 5,393 3
2| 2EfR| = 4,793 + 125 2" 15,400 + 984 3
232lA0 713 + 19 2 12,433 + 539 3
22| = 1,504 + 72 2 18,700 * 676 3
OFal| A| 2+ 9,179 + 943 2 - 3
FLE2g AZHA 511,022 + 73,039 18 - -
A2z 1,861,417 + 264,985 19 -
AHOEE ZI|2UZ| 1,059,318 + 96,922 18 - -
HEgE 586,901 + 41,784 3 - -
=a AUA of2 StEAIZFO| 1,158,239 + 95,527 18 - -
SR B 663,779 + 55,763 3 - -
=0[d ot 685,819 + 270,168 18 - -
=g o= ARES 501,163 + 61,673 18 - -
b2 ef oA 1,193,223 + 69,915 18 - -
AL =0 506,299 + 14,471 18 - -
JOHE AF 880,730 + 79,870 3 - -
LIZOA| 1,736,074 + 135,414 = - -
At S L0 1,126,145 + 114,991 18 - -
= 12| AL} 823,661 + 15,131 18 - -
EOIE 1,178,372 + 286,697 34 - -
ooy 868,829 + 109,570 34 - -
Olof= 552,735 + 54,109 3 - -
At 948 025 + 68,382 = - -
Ao By 707,092 + 150,864 18 - -
SMPAES 574,308 + 59,040 1 - -
OlO|AZA| 760,353 + 132,898 3 - -
Mean tstandard deviation was persented with three replicates.
1) Not classified
O ALOIE st CiaH| AF S4E A2
A Zit= AHZPE DP2SRLAEL 240 Chet HStHAE &2 olsie & U=F A|23tsto]
M| 25tRACtH(Figure 35). oiid AlE SHBE Sdll AHASS| nYzIe,AS0| s o g0 2zA
o2 AH|ZAHS0| Yot oA AEFS Mestel =32 & &+ US A= 7|0iEct 1 &0t of
L2t DYPZISHAZ0| Hst NHRILL AlXL FH|E oo ot E3A0|H ez 2E2E £+ AU
DHASOA CHEst AXE 7tsSH f & A2 AL=EIC
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National Health and

Z|HALS| 7|8 HEH RS E .. .
|4t 7] Nutrition Examination

o

WE-JHRI A 2z L

HieH = O|HZtc ok 2 i
e F2 ZUHLYILRAL 0|8 HotH/BoH DBE Survey(DliL),Canacljlsn
Community Healt
o7 0|8 y
Survey(ZiLICHO|&
YA |7} SIOMIT  AIEME ZA} £ Food Intake LEVEL Alternate Healthy Eating
= cosT EET T S| scale(FILS), AR ZAF S Index, ME42| ZAt S
UEO| IFPA}E= 0H 7],
20 22t ofuil, 3o |, 00 LEl Y e 200 DY Cr,
aT, 1]
dun, 28, A=gepg | ST ES TS Alo|Ng, HIELRID, 28,
2 M=z - = 2o 2 Mz
5 —|7” x:l—rl %% _T’_%‘Xff LI'O|7|' E%t'}ll'f g E_E_i —|7'” l:l'l"l
22|Lt2t =9lo] 40| o iz Caor | S0l DA MuMoz el
ey ZbstA2 QorA HZE Al odees AtZ2ol 9 QU 2fA0| Mz7p EE35}
a2 2L o1y t=olo] oy 2A HIEIOIDE L7}t S7te4s d
=, =2, Tr N =]
wolwr) s M 2E e & oS CHE 22 A
St 2 ol o|o] HOS = o M o]
ostzeo) UE =l B2 | LaS o A0 g =0je| 01y L=olo]
S5, MM OR3R, B Aa | P SR TS on | demelec ol o el
Mz7} B2 = CTE o Mz B2
42| CHHZRI Z+2
OfOudlE, 2+, HIEIRIBT, ' : ' o], CHHR Alojdz,

YR H23 AlO|MS 2t H|E}DI
28 =34 | yetoisz, Liojol, gt HoIaR, 28, SIEEA | e, oiaus, s, 28

= H|E}DI !
Sletol IEt2IB 1
QlstEet CEoR 9l olo _
ok o ool e =0l o oisma BEo2
St ozg | Oldzlet EE0) 232 orz | Ro] s =0lof Agka
= T L7} Spurst Mz S| Chat ZAPL
=ort EH;ELE o A.;Af;i. LYeo| e 0lo] FYL | REID LSt 4 s
el Cher ol 3 S| gt APt T2 -t Hed
HOFMENO| ChEtH 77} oy
25T At=E T
(2) =9l elzY W PPy YUY Y YIS 2HS ST 43 25 YYo=l
2|2 AEe[YoM LRE 2019 ZUALSAO| G2 T 194 Ol A= He, Z&, HIE
A, gLt BIERD Col 2t F¥a H2(7IF0 st H(B|20] 80% 0|2l A= HESLt. 3 Z
b HIEIZ CO H2[H|E0| YA LIEtEC Eoh SYLE Ja 27| 0|2 H2AEE 20|
HIEIR COF 72.4%, ZE0| 682%2 U =2 £F22 UEHCE J2{L 29 E1 == 194 O
oo gel RFE ZEeith 22 I 3| LEUF JhY FHefoittn Rl LolE tiYe= H0t £
Z3h Q40| =0l0| WRsiC

=2

e IUHLILRAL 67| 3AEE(2015), 771 1xHE(2016), 2&xfEH=(2017), 3xiE=
| 2|2 5@t AR E O|8SIRUCE. RAF WE2 AHRIZRAL HYHEZRAL
A2 FEE|0] e, 2 HF0ME FYRAEE 24A17F 3|4 (24hour recall method) A
SIYCH = A ZOiEH OF 1M O|Ao| 7IRlS ChHAteZ 20159 6,628%, 20164
7,040Q, 20174 7,1679Y, 20184 7 20199 7147FO2 LiEPGD, Ania|xyo| 2o1H2
EA FUYZRAER0M ALEE AHTE0 SUSHH S0M O|Ae CHAALE 3CTHAZ 26 Z0f CHAMAL
£ M50 2 2A0| AI#stRACE 2 A= OtofRtistn MHZ2| (o] £018 got £l

CHIRB No: ewha-202108-0020-01, MAIHS: 2021-0251).



A 245 2ASIL. VeSAE Ba 2 HER2E =S, 10| E 43| HIES AUSA

Ct. 25 EAX2|l= SPSS 25.0(BM SPSS Statistics for Wmdows Version 25.0; IBI\/I-SPSS, Inc,
Chicago, IL, USA)22 EME|ACt

20fst 50M Of&fQ| it MA| CHafAte] oF 40% O|42 =2 LERG
20194 ZBEZ £510] 50A| O|AIO| CHAIZFSO| 12 OkA Az|2f0f (2 YOkA M|

El' 7|'oF —%l [ 2 oo+t -"yTl oA
HES &Qlst 2u, g2 F=2 HIER C°| 27t 7ty BEst A2 UERHA, od2 Zael 43
ot iR SE5H HoE LEtCt E5 2B M2T U1 RE51A| LERLCH T2k 22 597 HIE}

—
Yy FYYx H2IIZ0| o

6), Hz
27182 %Jﬂ_#o_' FYHR7|IE 202001 T2f A LS,
Z|F2 S0M Ol¢el HA| CHeAt B HEFELE 75M Ol¢2| CHAOM o A
CH(Table 2). & 1‘:1?-|7|-i-0| FEa Aol T2t CiEA AHAlzls dS st
SOHI oI’é*ol RS B2 T2t g2BES AUSHUC. BB C H2[H|E2 2016E9FEH 2
CHEROIM 25 20 ERACH E3] 75A| oI”OI 4% dz7120 gt H&H|E0| 60% OI5t= Lt
EtLt nFzte| HIEIZ CO| Y27t O RS &QIstUCH(Table 3). HIEIR C GXFQ| 39 MEHY
=8 0| Tep 240|7F 2 A2 SHQI|ACt. CO[EH|0|A HFO| et H2F2| 70% 7HF0| Ha
o Ao UEtL HE=E Z1f B[ Al 12{5t0{0F SiLt

h!

212 5UZH 65M Ol4 ChARIOl 2 R M2 S0 oldol MM ARt 2 BR FECH
27| LEHSTHTable 4). 3201 YA 271201 HAIE ZAO| MF7IZ0| wet sols Zao| M3
B82S olst Zit L1 504 o4 RE E4EH01|H 223 M2SD AAD, AP0l EofE4=
H2IHIZ0] YA LERTHTable 5). S3| 420t ofgo] H2{HIZ0| 0fe Wotm, 754 o4 D
42 M2HIS0| 45% D|SIOR LR Lot Z7t310) oot 24 MOl 0§ M2 o2 2 4

ACH(Table 5).

&, 22 59 Z89 %E ﬁ?—l%k% é“&'%i 22t oty RIE LO|7} Sotetof wet ZEel "0l &
a3ts AZ ol of et ZEel SEHZT0 HE HlHEx: Lo|7t S7t

=4
?9
_«1
=5
Q
=2
o

d32
L;?ﬂ LrErL*" Eﬁl A2 04**0I HZHE0| 4 Y2 A22 LEIRH, 50
M O|Ao| HH CHzt 2F 2015EECH 22 2019d ZHEQ| HZ[H|80| UATH ZHo=Z LIERCE
(Table 7).

Table 2. 2|2 5'F 50A| O|4Q| HIEIRI C B MY

2015 2016 2017 2018 2019

A HYE | 114.52+4.651? | 63.53+1.73 63.14+2.31 58.47+1.74 67.44+1.80
50-64 123.4745.25 68.00+2.19 | 68.20+3.25 | 63.44+2.20 | 72.20+2.36
65-74 117.66+7.06 62.24+2.72 | 61.83+3.00 | 57.81+2.99 | 64.68+3.15

>75 75191503 | 47424318 | 4553+265 | 40964202 | 53.63%2.99
17 (mg) +EFOA|
DAY NEA AR 2

Table 3. 2/ 5% 50A| O]9l BIEIRI C H2[7|&1)0| TE HzlHE

2015 2016 2017 2018 2019

LEA
50-64 111.85(5.99)? | 66.32(2.94) 65.38(3.14) 65.14(3.06) 68.80(3.01)
65-74 114.77(8.17) 65.76(4.30) 62.41(3.59) 59.30(3.92) 64.37(3.95)
>75 71.69(5.93) 56.51(5.22) 48.95(4.00) 49.79(3.95) 56.56(4.26)
oy
50-64 134.96(5.94) 69.66(2.74) 71.02(4.22) 61.75(2.60) 75.57(3.05)
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65-74 120.12(9.81) 59.15(3.08) | 61.33(4.39) 56.47(4.23) 64.97(4.25)
>75 77 14(7.06) 42.34(33.46) | 43.56(3.21) | 35.76(2.03) 51.89(3.50)
DBIEFIl C,(2020 3H=Q1 U4 HZ7I%F)
2)%(HEZQX})
Table 4. 2|2 5 50M O|4Q| g H MHzE
2015 2016 2017 2018 2019
A 479.55+7 5992 | 506.81+11.35 | 506.00+7.69 | 505.51+8.08 | 504.61+8.06
50-64 | 527.76+1031 | 567.70+15.39 | 546.24+948 | 541.22+10.32 | 537.76+10.02
65-74 | 444211076 | 443.69+12.19 | 48521+13.93 | 500.89+16.23 | 491.35+15.26
>75 339.82+11.87 | 351.18+10.26 | 379.89+13.23 | 379.68+12.13 | 400.87+13.74
DE A (mg) £HEF QAL
DAY TFax AR 3t

Table 5. ZI2 51 S04 Ol4fel 2 HIIZV0 W2 HHIE
2015 2016 2017 2018 2019
o
50-64 77.63(2.00)? 84.67(2.85) 77.63(1.58) 79.49(2.02) 77.66(1.81)
65-74 70.27(2.29) 72.26(2.83) 78.64(2.75) 78.28(3.02) 79.14(3.36)
>75 54.10(2.42) 61.48(2.28) 59.76(2.61) 68.84(3.55) 67.93(2.99)
014
50-64 59.24(1.35) 62.59(2.02) 63.79(1.57) 60.82(1.48) 61.68(1.60)
65-74 50.43(1.62) 48.65(1.52) 53.48(1.66) 57.36(2.84) 50.40(2.04)
>75 39.76(1.65) 38.36(1.40) 44.73(2.00) 39.94(1.59) 44.58(1.62)
1)7Z-8(2020 gt=Ql g2 HR71E)
2)%(EZE QAL
Table 6. 212 541 504 0|40l 2E W@ M2
2015 2016 2017 2018 2019

k|

3059.32+45.17Y2

2966.62%46.94

2902.42+44 51

2779.88%£34 .46

2781.79£37.08

50-64 | 3333.57453.35 | 3213.50+57.28 | 3116.08+£50.11 | 2965.39+43.08 | 2968.13+44.26
65-74 | 2920.36166.68 | 2826.90+63.25 | 2875.24+74.31 | 2741.694£60.32 | 2683.82+58.05
>75 2178.48+58.35 | 2172.59+60.22 | 2122.08+63.32 | 2144.69+60.09 | 2228.84165.51
1)4 3 (mg) +EFQA}
2)9Y 7%%] A8
Table 7. 2|2 59 50| o9 ZE H27I&V0l T2 HzHlS
2015 2016 2017 2018 2019
EIC
50-64 101.47(2.26)? | 100.04(2.52) 96.13(1.89) 92.26(1.83) 68.80(3.01)
65-74 92.51(2.58) 90.20(2.75) 90.16(2.38) 85.14(2.31) 64.37(3.95)
>75 68.42(2.33) 73.94(2.70) 71.34(3.06) 73.32(2.59) 56.56(4.26)
oy
50-64 89.08(1.79) 83.63(1.58) 81.96(1.84) 77.23(1.49) 75.57(3.05)
65-74 75.67(2.24) 72.50(1.93) 75.11(2.58) 72.25(2.38) 64.97(4.25)
>75 58.79(2.06) 55.44(1.79) 54.48(1.61) 54.19(1.81) 51.89(3.50)

1282020 2r=9l ¥4 A7)
2)%(BEQA})
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QAE 9 HNFRIt ZE M0 71 =2 V|0E She A9 2 LIEHWCT 754 OJAte] tiaz= SAIE
2 U unRe B U @R, AVN U HBR S I SA2E S I
EH7F 50M| O]9 tidAte] ZE Mo =2 7|0HE St= 22 LIEIGCE
(Table 10). 50-64AM HUZ &= 22 ZIE MZE %O0| ot¥1, 60-74M2t 75M O] A= 3
2 U= 2 oz UE MZ[E ol A2 LIEIRCE
Table 8. Z|2 59 50AM| O|Ae| HIEIRI C Mz[0f 7|0st= A2 37He| &
o2y 2015 2016 2017
S0-64 79.34 34.06 3378 37.11
(64.26) (50.09) (49.53) (51.40)
. 6162 . 2164 . 2152 . 2254
1 HET  ggon | MEF 573 HIF 5955 HEE O (3122)
o 943 |om o e 702 [on o ae 642 | am o om o 4 9.64
2| MEHER ge3) | S= A AR (53 S L AR gy | 52 A AR S22 AT (1335)
p 8.30 o 5.40 o 5.84 - - 493
3 G 6.72) AT Gay| BHF (35 axw A% 68
074 78.92 3085 29.05 3233
(67.08) (49.56) (46.98) (49.99)
I N N e
A 807 |om o ae 560 |os o am 593 | o o om o 4 736
o 708 [ae o 520 | me o 5.90 5.03
3| MR (g7g) | BF R AT (336 | BF 2 AT g5y (778)
- 4995 2414 2247 2736
2 (66.42) (50.90) (49.36) (51.03)
. 38.05 . 14.19 . 1323 1732
1 HER G060 | MEF (992)| HEF (2009) (32.29)
I 638 |on o ae 526 | on o e 511 530
2 | Kimchi  (gag) |B% EAF (1i710) 8% 2 AT (1159) (©.89)
o 553 o 468 o 413 475
30| MAEIER (735 AT gy | FNF (907 (8:85)
Dujerl C "Ha AR, mg(HA vlElgl C H+ HFHY Hd %).
2)8Y 7HEAl AE @
Table 9. Z|2 59 50AM| O|&e| Zrg M0 7|Ha}
o2y 2015 2016 2017
24
=gz | s B9 suE M8 g4z B9
S0-64 174.74 104.68 18837 173.38
(33.11) (34.29) (34.49) (32.24)
L | RAE Y e60 | RAE Y 7711| RAB Y 7380 A= 2 7099
W2 (1186) | wWifE (1358)| Wiz (1351) wite~  (1320)
p 6216 o 60.07 - 63.79 - 56.93
2 8% q17g | BAF (osg| BIF (1169 d2F (7059
3 ol e 4998 S8 9 5751 | A Y 5078 oo orem 4546
Hag (9.47) 23 (10.13) Ha2=2 (9.30) = = =TT (8.45)
074 152.20 149,69 180.64 177.68
(34.96) (33.74) (37.23) (36.16)
1 o3| 56.04 sae | 5448 RAE A 6521 SAZ A 7131
e NP ) dAT q708)| daes (1344) w2~ (1431
5 ROl 2 4846 | SAME W 5224 | A Y 5824 2132 56.50
A=E  (1091) | ww= (1177)| H2E  (12.00) 82% (1150
SAE o 4770 e a296 - 57.20 49.87
3| Tal=" (jo74) | R EEF ©gey| FNF O [q179 (10.15)
- 140,98 13158 153.20 153.03
(41.49) (37.47) (40.33) (38.18)
| Bl 2 4844 sae | 4929 RAE A 6469 62.81
HZE  (14.25) 82F  (fa0m| WI=T (1703 (15.67)
e 4757 e Tas03 | R e 4548 45,40
2 | mHERE (00 | T EEF (1282 #H2E  (1189) (11.33)
p 4496 | emE o 3727 o 4333 4482
3 A% (323 | wieT dosn| BT (140 (11.18)
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MES st ALt SHO| OF Hst=2 & ALESHA| G2 of 58 Alo= JSAHE 2HE=Z A
ote 250 HEEC TetM o 58 5 & ERF 397t ofLetd, Ed4el I0lU4 3= Soile &
AMESHA| HECt USAtRt AYILALE AMMO| S7teh HEHOIA FY] W HSkEStA D7t Alehel
A0 2AHE =711 AU, MER=AE SAS0| HEE S 7120 HE AFS HOE Z=A 2
O|7b T~ AGL SIACt. E35| Hstyoiaia= 59 2/g A L 2 2H=2, AIS0| Ot 2(ZI0|Lt
AYH S A ZetM dgRcke A= SIESHA Y=Lt 2t S8l =89S 5SS Z0M 7HA=e
= 3FMAYE = & UULE

o JIBAL Of. J2(L7F YOk oF EAlE P& B0l #o/2
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2 AAR FABES 510 2010 ABS TYSHE ABCH J1E0| AS02 BEAL AlMHY, 20l
So| 1golo| TYFHE HIS0| &2 HOR BoIch
Table 16, ZAHAAIS] Q17 S22 SX
A HHOH g X2
A 296(100) 141(47.6) 155(52.4)
g4 2} 108(36.5)" 54(38.3) 54(34.8) .381
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Ch. P2 el FstEoiZoM 2=0] 53F(38.1%), F&0
|

(p<0.001). GRS AH5HY
Hotgo gt FLA|eHa,

o, S, o2 FEUE W, Ao 77O Tt 7ol 201E B
k=3 A

-84 -

42t 188(63.5) 87(61.7) 101(65.2)
W20l 71.88£10.042 | 73.79+1043 | 70.15%9.38 -
50-594] 43(14.5) 18(12.8) 25(16.1)
S 60-69A 65(22.0) 26(18.4) 39(25.2)
19.241%3
70-79M 115(38.9) 46(32.6) 69(44.5)
80M| Of4} 73(24.7) 51(36.2) 22(14.2)
o151 2of . )
e EAT-10 10.07+12.74 20.74+11.07 0.36+0.65 -
o
e e 202(68.2) 91(64.5) 111(71.6)
1.705
7 ols 94(31.8) 50(35.5) 44(28.4)
AABE of 98(33.1) 38(27.0) 60(38.7)
4.610°
o ofL2 198(66.9) 103(73.0) 95(61.3)
2S5t =9 67(22.6) 45(31.9) 22(14.2)
z nEsm =9 114(38.5) 46(32.6) 63(43.9)
O g 124.1) 8(5.7) 402.6)
UTEE B 18,514
et =A
(ﬁlrgjfgf)' 78(26.4) 35(24.8) 43(27.7)
e %g & 25(8.4) 7(5.0) 18(11.6)
7433 252(85.1) 100(70.9) 152(98.1)
AH{ELR 1(0.3) 10.7) 0(0.0)
= 7 el 13.533"**
. Ao 42(14.2) 40(28.4 201.3)
= Lo =2
7|E 1(0.3) 0(0.0) 100.6)
1002+ 0|t 60(20.3) 30(21.3) 30(19.4)
100-2002+ O]t 55(18.6) 24(17.0) 31(20.0)
2 200-3009Kg 0|3t 54(18.2) 28(19.9) 26(16.8)
WAL 2.648
@45 | 300-4000H 0|0t 43(14.5) 18(12.8) 25(16.1)
400-5002+ O]t 30(10.1) 17(12.1) 13(8.4)
5009t 0|4 54(18.2) 24(17.0) 30(19.4)
1) N(%)
2) Mean +SD
3) *p<0.05, ***p<0.001
4) EAT-10 cut-off: 3 point, possible range: 0-40 point
O g¢ 2 2=
Clotdof o220 e FUYMERR} LS MEH=E ROAQ 0|7t s A= LIEFGCHp<0.001). At
CHAZLS| FUME) T ST Table 170 AAISHHCH FLAEf= 65M DIZH2 NQL| 7|&0| et
a, 2, ol2, 65M 0|42 NQ-EQ| 7|Z0| et 4, 4, &5t o2

TE 0| S Sol= S22
[@)u]

CIBHAONZ(30.5%)01 HAT(47.1%) 20 Y, ‘BFE H3HAoH2
£2 2102 WO, MBIYOITO| HATLCH YUMENTL EA| USS ¥
Kol 7120 T2t 103 Ol42 S22, 103 0j2e YYOR BYHY
= | 198(123%)22 Roldo=z O =QCt
HAEAT-10)9 YYULES U SBHSOU NBTAS 2ME 2
URYHS, FYCIYYS, YYUAHS, YYHYSHL, 2834 2



o RO|st AREAHTE A U= LIEIRITCHP0.01). Hetdojdpet 2S84 70| AuAeL= 603
o= 71 = HER2H, 322 JAMUSH(-.491 Ae=2 LEHTH(Table 18).

Table 17. st 0|20 TE FYLE] & 2=

| H5tol Y X2
A 296(100) 141(47 .6) 155(52.4)
A 116(39.2)" 43(30.5) 73(47.1)
HLAEY = 123(41.6) 60(42.6) 63(40.6) 13.533**2
St 57(19.3) 38(27.0) 19(12.3)
2 37(12.5) 37(26.2) 0(0.0)
PSYEP 46.484""
qat 259(87.5) 104(73.8) 155(100.0)
1) N(%)
2) **p=0.001
3) SGDS-K cut off: 10 point
Table 18. ASHYOHE;(EAT-10)2t AR |+ L S-S, oA
TN EE AEEA|
o oo Mean£SD (Inter-Construct Correlations)
1 2 3 4 5 6 7
1. EAT-10 10.07£12.74 1
2. 22 Hx 3.73x4.23 603"V 1
3. Gl 60.03+£11.37 -217"" -.338" 1
4, LA 50.80£19.89 -.150*" -.265" 580" 1
5. YUCIYA, 54 24+£1557 -213* =269 531 477 1

6. FYLEAHES 73.75£23.02 194" 215" 527 =132 -AT77 1

7. QLAMSHES 56391754 -491*  -657 711" 369" 410" .031 1

1) *p<0.05, **p<0.01
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sAre 1
0| Gl= WAL O BT FoELE A0l 72F(51.1%)22 FUEYH|E0| RolHe=

O =2 A2=2 UEHTH(p<0.001). FOEE0| /U= 1FRISEMES SEFE HA 69F(41.8%)2=2
7ty EUCHp<0.05). w0{Lt JdlH[or 5o SYSZEAEO0| AS BrELE B/ Y SoM &t7| &
3|
=
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A A EOM' 27H(23.9%), 'AT7| HM' 24(21.2%)2 1 FHE O[UCE DHRISAIE FLH=
'THASQIHE(OLE)" A 39E(34.5%), 'QUHUIATE' 37H(32.7%)22 LIEIRLC Hot&oizat Hef
=2 QHYUATIZ'0] Zt 29H(40.3%), 8H(19.5%), 'CHHEQIH(DIE)'7t 17H(23.6%), 22T
(53.7%)22 ROHQl 207} U= A2 & & UCH(p<0.05). RHZISAZE H|FOf Olf= 'S0 A
Ol Slo{M'7t & OF 250N ZF 29%(42.0%), 58H(50.9%)22 7t& =2 A2 LIELGC,
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DNPZSAE HFFE0| As U4t 106Y(35.8%), HZAEH0| Sl MR 190 (64.2%)2
B0 Yle AL o BATEH T (23.2%) 20 A5t (49.6%)0 S EYHIE0| R4

24 A
o o

DERISAE H2(0lr2E FOH0|F7et DRIVIAZ Ag W20
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N2 LIEHGCHp<0.001).
18(38.7%)2 71& ¢

FDM%'_\JIOEE
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S J1 =7 LEpCt
IHZISIAZO| Cfst QA2 53 OHMO| A 2.64+1.08%, ooz 2.78+1.09d, HAH

252+1.06H2CE QA0 Y2 Aoz ZALL|UCHTable 21). DHZISHAEO| Ofst dEE= Astoiz
49%(34.8%), AMZ S51H(B29%)CE £ 12 2% FH 20 A 2 22 E5f A= Aoz
LIEHGHCY,
¢ 2UE SRS mf, 1FISAFO| cfet QA0 ot nF2ISAE FofEY L H2EEO| Sl=
2P O B2 Zde=2 LiEtH A2 EMEICH oM QIR Zut £t HStYof etzte|l dHst A&
JE0| st 245 old &~ UJUCH Ol Y22 NHZISHAIFO| cfet d4=3240 =2t HAst
oMl FE AZel EeHES EHEC}
Table 19. nHZISHAIFO| Cist FOEH

N(%) | IOl A X2

43| 296(100)  141(47.6)  155(52.4)
TRIGAIE of 113382)"  72(51.1)  41(26.5)

Toi A3 e 183(61.8)  69(48.9)  114(73.5) 18.9507%
sz2 69(418)  46(434)  23(39.0) 4383

Tohz e zz 53(32.1) 31292) 22(37.3) 002

THSAIE a2 17(10.3) 12(11.3) 5(8.5) 1.225
oI5| 24(14.5) 15(14.2) 9(15.3) 218

st 2o 40(35.4) 27(37.5) 13(31.7)

2317 2 2lojM 27(23.9) 20(27.8) 7(17.1)
TRIGAIE D01 2(1.8) 0(0.0) 2(4.9) c 00
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o, 37327)  29(40.3) 8(19.5)
LGNS Aesme 15(13.3) 13(18.1) 2(4.9) 16.569"
TR 4517 5(a.4) 2(28) 37.3)
241 6(5.3) 3(4.2) 3(7.3)
el 9(8.0) 6(8.3) 3(7.3)
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Or0] SIOo{A 7(3.8) 4(5.8) 3(2.6)
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2) *p<0.05, ***p<0.001
Table 20. RHZISHAIFO| ofst H2Ed
A A SOl a4 X2
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L of 106(35.8)" 70(49.6) 36(23.2)
SRR 224202
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Table 21. DYPZISIAIE QA 2 HEY
A Aol a4 X2
gl 296(100) 141(47.6) 155(52.4)
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2 0] (23.9%)2 7t =2 ZAIEIUCEH

o1 | i) [eN=] VN ; O (LN oi' [} =
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22 2 58(19.6) 22(15.6) 36(23.2)
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7|EF 5(1.7) 1(0.7) 4(2.6)

1) N(%)
Table 24. 1™RISHAZ0| TSt OiwE 7HY T24M
A A SHOH g t-value
A
2= 5.74+1.57Y 5.78+1.55 5.70£1.60 419
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coo Optimising the acceptability of reduced-salt ham with flavourings using a mixture
==° design
22} Gonzalo Delgado-Pandoa, Paul Allena, Joe P. Kerryb, Maurice G. O'Sullivanb, Ruth
M. Hamill
St3|Z|H | Meat Science
GlycineZ}t O|AE 5ZMo| SolES RO|E2M ALESH XYPAMS BESEUHEME EE5SIY
JNeek. AF2t glycine, O|AE SZME HIES 22|t =REAA=—2= 20719
MES A28 Multiple factor analysis Z22f, 2E2{8, o, SS0|M &2 45 S
L T8 AHRPE P +88ite As €+ AAS. 2(Hst 2N, 25 13%, OAE_%%
S o 0.33% S &7 1.27%, O|2E =M 0.2%, glycine 0.16% ME0| H&st A
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coo Effect of NaCl/Monosodium Glutamate(MSG) Mixture on the Sensorial Properties
==c and Quality Characteristics of Model Meat Products
A2} Chun, J. Y., Kim, B. S., Lee, J. G., Cho, H. Y., Min, S. G., & Choi, M. J.
St3|Z|H | Korean journal for food science of animal resources
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ue 9| maltodextring &allAlZ] & 0.05-2.0%2] MSGE E&3SI0 AZRAIZ. MSGe| s&7t
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LiE /0] IE YYMS HIE ATE. Y= S20Y O T2t 2[4 11.8%01AM 20.1%
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Aging and the(Chemical) Senses: Implications for Food Behaviour Amongst Elderly
Consumers

Charles Spence, Jozef Youssef
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Novel flavours paired with glutamate condition increased intake in older adults in
the absence of changes in liking

Maria Dermiki, John Prescott, Laura J. Sargent, Joanne Willway, Margot A.
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The influence of olfactory impairment in vital, independently living older persons
on their eating behaviour and food liking

Stefanie Kremer, Nancy Holthuysen, Sanne Boesveldt

Food Quality and Preference
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Food Perception with Age and Its Relationship to Pleasantness
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Table 34. CHHA A2 ZRE S A=F
&l

AT17|(AFER) A| 207 (AEH) SI|(H7154
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T -2 93 g% -2 9% Nf -2 9% %Af
o P AL - 08 TSR AL - 0 S5 TR AL
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Ch Ch Ch

EETEPST

- 15:15 15 15| - 15 15 15 15| - 15 15 15 15
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22 | 300 300 300 ; 300 ; 300 | 300 : 300 i 300 { 300 ; 300 | 300 { 300 : 300 ; 300 ; 300
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23 Z0t= SPSSE 0|83510] L2 2AHEA (one-way ANOVA)2 AAISIF 2D, 2t AlEZe| &
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Table 35 SFE MY, & Of0|=4t, 20|14 &gt
7| EH2|1227] H17| 2l
Ch#421(9/1000) 30.15+4.36" 27.56+3.25 26.06+4.20 27.92+4.23
OlD|=Akmg/100g)  25131.4343573.66 24653.08+7329.99 2541578+2963.69 25066.76+4904.60
20|AI(mg/100g)  3406.62+2000.15  3066.88+1576.28 ~ 3023.53+1245.72  3165.68+1608.49
1) Mean+SD
Table 36. Z2[YE Y, F O0|th, 204l &2
g3e =5157) eg
Th242 (g/1000) 29.05+1.76°" 255543420 29.92+4.23°

Ot0|.=4+(mg/100g) 26366.53+2778.17°

21854.57+3783.45°

26979.19+6065.07°

£0|4/(mg/1009) 3300.11+£1651.24

2808.60+1414.33

3388.32+1787.56

1) Mean +£SD. with different superscripts in a column and
the Duncan s multiple range test

a row are significantly different(p<0.05) by

el Ao SR OE A, offjkett ©F &4 2iks Table 370 LIEHHRUTE 20|41 Aot
AE0l CHE o A ot & R AFo| vlsf 2O0[4 &FH0| RolHe=2 Al HERLTE
(p<0.05). CHHA A2 37t mixst] A7Keh AHFZe| 20|14 eFo| 1 HE22 A LIEFLLT,

207], 2| 17], H7(0 H7b & oA Zsh AxfE HHA, oot o 24 At Table 38
O] LIEILHACH. SRE=2 Blust 2 ZE |FFOM 20|14 H7t A|S0| CE HHd 22 27 & 7

7t XS0l Hla 20|44 2A At Re|H2=Z = LIEHGTCH(p<0.05).
Table 37. 7fst CHEHZ Az ZFO| 2 TR = Of0|At, 20|41 &gk
s CHuHZ], ofo|c4t =04l ek
- n Hd =W DMR-Test F oV
St 9 26.29 2.82
ChaH 2] Z0J4l 9 26.12 491
o F 9 30.93 5.35 - 2.071 103
(6/1000) e pAAIRRSE 9 2805 401
All 9 28.22 2.20
St 9 2224714 343954
20|Al 9 2544141 4733.35
Z ofo|At B
25633.65 8109.12 - 951 445
(mg/1009)
All 26141.02 2026.15
St 1946.04 330.32 L2
204 5661.27 1590.47 H
20|14 -
FH T 2121.65 172.11 L 38.587 .000*"
(mg/1009) T
SOtES A7 2ol T 2270.88 397.60 L
All 3165.68 1608.49 M
1) *** p<0.001
2) Duncan’s multiple range test Zut2 UeR}o], p=0.055to] 4 I AfolS Uehle #52 thyoz
H(high), M(medium), L(low)& Z7]5l9-&
Table 38. §FYE CHEHA Azf V10| HE TR = Of0|At, 20|41 &gk
SFY A, o0t 2041 o
= ma ~ma DMR-
n o H—T'__l_zl' TeSt F p
27| Chei 2l 220t 3 28.16 2.65 - 2016 .168




E R TR T 148
S 37735 05 767
(0/1000)  gppaups e g 33 O PXE
Al 37775797 129
=ESpS 3775170054 4296.96
20}0) At LN 3778262.95 364.06
S 372452.02 254277 - 3321 056
(mg/1009) 5 RS S SEE 357557 14 3371.53
Al 372508450 1401.22
=EYpt 3786871 36729 D
2ojAl EL]N 3776955558 844,83 H 6050 000"
S 3777200967 799 16 L o
(mg/1009) 5 RS S S5 "5343 07 365,57 L 5
Al 37773766.06 34500 M
=EYpT) 3 2557 252
CHEHZY 204l 3 2834 3.60
S 3775847 1.85 - 448 772
(9/1009) " g5iAns AL 3T 56 70 X
Al 37772873 372
=E3pt 3755569731733
SR Zo{D|wAr LN 3772164408 6892.07
il S 3773070416 1425017 - 601 671
71 (Mg/1009) e s A el 54883186459 07
Al 3772507829 3222.64
=E3pt 37785854 17525 i
I 3777E517.95 1431367 H .
20| Al Ol - : 13.46 .000
| S 377500822 a1 45 L o
(mg/1009) B RS S E 35501 08 644 6] L 2
Al 3777375371 476.84 M
D27} 3 2516 3.25
ChaH 2] Z0J4l 3 21.85 6.36
= S 37775909 377 - 1537 265
(9/1009) " ESANSTAB Y56 5 347
Al 37773797 184
=E3pt 3775348524985 82
Zoj0[wAt LN 3779641719 2643.06
cr27| S5 370434477 241746 - 771 568
(mg/1009) ey s 3" 554715 3031.95
Al 3772736029 333.96
=E3pt 377311089457 .85 i
ol EN 37451628 168613 H
( /10“0 | QT 3 225706  243.75 L 50985 .010°
m
B o o e Vv Ji=+- M 1-1 - AT
Al 3777396585  142.17 H
1) *p<0.5, *** p<0.001
2) Duncan’s multiple range test A5 U, p=0.055tlA {23t Afol5 UEUE #ES Y=
H(high), M(medium), L(low)E ®7]5}%2
2 HAF0ME T A 37FRE A7t R2|SE = CEid 4l ofo|lit SHE FA5HRIC
2|20 w2t CHEMAl Ol ofo|lAto] oh20| Fo|AQl 2{O|E LIEFLR| LU, 371R| CHEHZL A
Z0|Al M7t MFe| ZO|Al &&H0| RO M2l 2f0|E LIEHHRJCE MAALO| o|5tH R2|SHE A
9| ofg|iAt Z histidineRH0] Z2|YH0| 2 Ro|AQl 0[S LIEIH}D CHE Of0|it2 R4
Z[0|S LIE(LHR| QfoF ZR2|WH0| T2 Of0|ite] Het= Mol Q= A= EIEQUCtE Zutrt QL
CHES) wiolo| CHE MBQIPOIME AXlol 22 HAMS OjR0l LSO MR B MR0l A2 A2
Jtgstof| wet ofg|ie Ao ZAGH=E ATFO| LIEHGD, 718257t #3248 Uasts 0| b= 2
7t QURAUCHS! o|et ZH2 Aol 2j0l= {ZR|O| JtANY = &9z U AHHEZRZ|9| 20| TR0
ZtEICtD SHYCHE et 2 AN |5 AZ7to| Map 9 2|2 £ YMstE 2AZ2 A4Y
SAIH|0| 0{24S0| Y= Z10| AStHe = Y=t 5 FYCHEiZIol AL Mz|ste AFRQ| 74214
gof| wet Ao FUYREAS AHoz Eofet S47t 26| O|FRR| &2 & U7[0f AH|R|

™ odm © oz Honp xQ ro X oojN PN
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=
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7185tH= A2=2 1Yoto] AEES ASHACHFigure 1). B=0| st 242t s& Of w2t R 20|
7t Qe LotE 7| 25l O|HUZ|&ALE M (Two-way analysis of variance; two-way ANOVA)S AlA|

SHRAC.

=5 AEf, =
ST AEL, (3cm x 3cm
s JteAt x 3cm)

e
ke Lok
k>
=

il
\J
e}
>
|-\.I

Z357| =g
%“?T AI'EH’ oA LY ZF =
25 Ael: =5 e

120°C, 502 (-237T, 30&) 24A|2Z4)

1z

~
o
A

Figure 1. OjH|ZY A= A= 33

A1z A 2ESIRE ©f Zx 20| 1HA=2 HEL|of 29t 3je=z FEE EAMSIRICH SARE
A 4o, Zeof st At s&9 F Bt RO AQ XH0|7F LIEHGCHpK0.05). =5 A= A29
22 Al 59,542-239,930N/m?, A3¥ =4 A| 137,556-443,899N/m?’22 LEIG2 0 (Table 40), ¢
S AEH A2 2 Al 51,128-236,924N/m?, AH|3¥ =4 Al 137,556-688,6579N/m?222 LIEGCE
(Table 41). ¢ 71542 AH2¥ =3 Al 39,027-186,048N/m?, A3¥ =4 Al 226,358-
1,079,078N/m?22 LIESCH(Table 42). S Sofl 7|2 ORIofE =P A|MU0|| OfM|Elot
ClEAEE, =82 P 2L Soisl= A2 . of22[d &
MOl S7t6tRedl, 87 WRe F2M2 48|12 7|2 2
0]

oL |
7t Al f=0| =0 AHstE g LY
U710 O|F 11efst0 st Aot B|E 20| TRt

5% S40f

e
oX
Y
(]

>
02

=
e

B 2712 7t8 A= (N/m?, WA+ HE2TA} ‘s
2 A @ | 2% e
= % 2% 3% d
1 EREE - 433 | 239,930:99,612"% | 443,899+13,649 1
2 | molojzssiel|o - 354 68.584+9 659 245917417148 1
3 fd 1= 295 95.320+10.784 22410115005 1
4 U E AL 328 | 100,376+12,937 25161325091 1
5 | OMIElotC|mA A 26.2 74.036+9.846 188,751451,739 1
6 S 2 1 279 | 93,067+11.459 207,386+15.095 1
7 or27|d 19.7 83.64312.370 182,367+33,347 1
8 S0IANY 224 70.848+5 951 178,052+33,638 1
9 7| E Ak 271 79.955+7.953 23644111213 1
10 T 285 84.960+9.250 227.662+25.604 1
1 S AE]2 3 293 | 101,592¢16,323 338,036+32,478 1
12| OtMElolC|mARME 26.4 6127146416 162.890+4,669 1




13 REsSHHY 249 84,054+11,330 215,243+51,535 1

14 Of27|H 18.3 61,870£1,916 139,854+19,763 1

15 sgelitd 243 59,542+2,357 137,556%9,501 1

16 7|E4t 32.6 106,086%8,352 267,822+38,821 1
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001

Table 41. A3} A2 27t2g g2

et FAE)S B=

—

2 KS 4 A

B=(N/m?, BR+BZHAY)

71

iy gt % | AF ks
- (9) % A2 A3 =

1 23j2|2 - | 421 ]236,92458930"% | 688657£112,829 | 1 | -
2 | TRoloZEsez| -] 282 87,519+4,721 324,755+43,291 i
3 neg 276 99,292+7,569 349,524+63,789 1
4 U AER 35.1 93,798t9,263 259,262+11,790 1
5 | OOl 214 | 76,181+14,923 | 251,668+21,651 1
6 Qa2 Chy 1| 235 84,714+8,824 288,096+72,706 1
7 RS 17.8 60,225+7,715 161,619+30,988 1
8 Egolste 226 89,08619,378 205,001+25,844 1
9 = 28.7 76,822+5,369 233,885:14,515 1
10 noy 26.3 85,829+7,420 225,383t23,424 1
11 U= AER 29.1 101,916%5,403 | 246,379+43,786 1
12| OpMElo|mAyE 24.9 62,719+3,116 154,883+21,432 1
13 QAU ZChl 3 | 278 97,101+7,982 261,27019,126 1
14 MEE 19.6 51,128+2,899 109,874+12,485 1
15 =30l 235 68,804+2,862 139,129+12,485 1
16 |EA 258 | 110,201#5114 | 277,920+69,747 1

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001

Table 42. st 22 WIS el FUIEE)2

2 - | 22 AS(\N/m?, WR+EZH)) KS
Z @ | @ A2 3¢ =¥
1 = e - 48 9 186,048+18,888"20 | 1,079,078+109,553 1
2 ORI ESE&rE A - 44 4 56,187+15,587 325,886+90,405 1
3 Iogh 42 .6 108,544+3,298 629,556%19,128 1

4 UECAH2I 411 93,643+6,959 543,128£40,361 1

5 OfM|ElotT AR 2 374 69,337+£16,701 402,155+96,866 1
6 FY =T 1 395 97,979+6,296 568,279£36,515 1
7 or=7|d 36.8 70,274+20,382 407,591+£118,216 1
8 =gl 35.6 66,610+6,778 386,340+39,310 1
9 7|EL 401 85,200£21,398 494,161+£124,108 1
10 zeg 40.3 116,187%6,635 673,884+38,483 1
11 YECAH2I 39.1 71,495+1,455 414,672+8,439 1
12 OfM|ElOtT A2 349 49,123%£4,899 284,914+28,416 2
13 FYS=CH 3 379 85,186%£19,176 494,077£111,223 1
14 o271\ 33.6 71,489+£10,046 414,633+58,266 1

15 =l 334 39,027+9,274 226,358+53,790 2

16 |EA 40.5 103,980+5,999 603,084+34,797 1

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test

3) *p<0.05, **p<0.01, ***p<0.001
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12} ofH| de Z2UE B0z =4t OfME O TAMZS| st 2 SRISIRCLE |72t 7
38 290 583101 ABE 4 Ut FAUS HYSP| sk AME EE0 F= 2HS A
Cf. YEST ¥2| 2SS 1zt oy A SUSH SUFACH UAHIRZAHZA (on
ANOVA)S HAISIR2H, 2t A|l=7F o R2|A 20|= Duncan test p<0.05 +E0A Fo|ES
ALt
£4 23 St OIMEoILTEAMES 39 VISt o 4= 2t 71 =2 UERLY
Aoz =Zst =20 KSTE 2&A 0 FSICE HE0, 3t AAME HE22 AIEIS [EHEEP
271§ SEE i dx 3t 2Pt H4E5Shke 2E RISHRUCHTable 43-45). W2t ORIOHS
FHAUZ 100ml 7|E22 StUS f SLQULH 392t OFMEOICEAME 398 7ist= 40| 2—1%*
StCt0 | ACt

Table 43. 28 3t & =x(AEN)S 2= L KS 4 A
. ZE(N/m?, Bo+EEH3}
9 ° A28 A3 =
EE}‘?_I&%. 1 + 1)2)a 4+ a
1 OFNEioC mAFA S i 274 73,773%£11,986 183,548+12,544
=gelitd 1 b ab
2 PN o mAFR S 3 271 67,18518,443 166,0461£21,478
S50l Kk 3 . .
3 OFNEi o mAFA S i 26.3 52,051+2,835 143,169+14,258
=gelitd 3 g b
4 PN o mAFR S 3 226 26,45814,037 115,258+9,335
1) Mean +SD
2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001
Table 44. A3t 2z A71HE et SF(AMEN)S = Z KS #4 A
o A Wiy | oty S=(N/mi, Ba+EEZHA KS
= 2 @ | " " 2
2™ 2|38
EE}‘?_I&%. 1 4 1)2)a —+ a
1 OFNEioC mAFA S i 304 84,886%8,904 192,429+27,026
SHoiArSA 1 b b
2 OFNEi o mAFA S 3 27.2 80,34315,472 172,886147,896
I 3 . ) b
3 OFNEi o mAFR S i 256 51,853+2,578 162,267+22,097
SIS 3 2 2154 19 715
4 OpNEi o mAFA S 3 23.0 26,825%3,815 95,76249,715
1) Mean +SD
2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001
Table 45. 3t 22 ZIiEE Helst eSS 85 2 KS 4 A
25 e iz | stegey =N, SerBEBI” s
= - (@) (%) |2 3% A
EaroInte 1 o 2o .
1 OpNEiojC mAFAE 1 436 38,605+2,322 437,79+162,771
=gelita 1
2 OpNEiojC mAFA S 3 40.2 46,23948,212 427,023+138,591
BN 3
3 OFNEofCiTArAE i 39.7 44,388+12,918 | 394,710+179,475
Sproiss 3
4 OpNEiojC mAF S 3 37.5 30,974+4,993 248,133172,478
1) Mean +SD
2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001
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(3) 79 dataxi MF 3xk A4d
221 OH| L™ 24 Ao EfA Y22 MYZ|AUEA A, ZH| 2 5 2Z(EFM, EA), =] 235
(S4, OHd), Y= (VIEA, Cie|4) 2584 27t ME5H0 AdE RISH3HCE
S (AE, ZH|, S5, LR|), =S (AIEf, ZH|, S4, )20 TisiM Sl 20| A|l=E FHlst
ACH A4 : ORQIOHEQH : ENMLALIERS 78 1 20 : 22| HI22 S&st & x|y /22 11
HE22 g6tz IRIIS=SEHAM 100mIS 7|22 S3QIAYE 391t OfMEIOMC|EAHE 392 A
7t5tRACE. 10COISIOA 12A|12tsQt A & FA|MS HiESste EeS7(220 Est0 120C 50
= 7185t 7tE B2 & |FSS HIES & -23C0M WHSSIRUCH LSS, C2lY), AsCrs
o, Ci2[Ah o] ER0l= 120TCo|M 3527 7tESHYCE 718 2 @ 2U2 2] &L =1])9 54 44
oF SYUSHA| I3t He|= ChHet 20| BVt HEES 2AstICHTable 46).
Table 46. Z31357| 7|& 48 27 YU 712/ A2+
o Ho o= OQIof= - _
= £ ez = 3t01 708 HetAM I
Afe 101 102 103
o 24| 201 202 203
Tq =) 301 302 303
2f2| 401 402 403
AFE 501 502 503
cs 24| 601 602 603
SAl 701 702 703
Ol 801 802 803
- Ctz|at 901 902 903
= Ha At 1001 1002 1003
oro Cel& 1101 1102 1103
= THS AL 1201 1202 1203

z|Hopsty| flsh pH, M=, & o, FA+E, /tEEY, 3=t &2 Olst

rlo

E

pH 23 Al Zt A2 592 #ot2 ZF4+ 45mlE 715t homogenizer(T18 basic,
Ultra-Turrax®, IKA®, Germany)Z 2&7F @23t AZI & ZE=2 Ze2{ pH meter(Orion Star
A211, Thermo Science, US.A)2=2 25l Zt A|2= 33 B2 =250 HAUS 15t
ALt

ME = MM E 2 (Spectrophotometer CM-3500D, Konoca Minolta, Japan)& AME3tAS
Zh(lightness), azf((+)redness/(-)greenness) 2 bZt((+) yellowness/(-)bluenss) & 53| B2
ot HWrelS TSIUCE.

28 o2 504 2|51 AHeM £~2=H7|(MB45 Moisture Analyzer, Ohaus Co., Zurich,
Switzerland)OA 105C2 ZSIUCt. ZH249| Alze 334 tt= SHSI0 B BEHAZ
LIEFLHRACE.

L
]
(e}

_||)]| 2

GBS 24 AlRQ Al A 2ALE gAl = RAE SEo RAS HWEES (%)= USSR
tEEEE 22| = EEEH |52 HASIH AR RAE SYSIUSH HWEE(N)Z2 LESHR
Ct.

s SRUYEFE(KS H 4897:2020)9 = Y0l 2l5t0] 281 3@2=2 554 SY5H0 2|

St 2|RUS A2let & o BEHAZE LIELAC
2

[OI7t UeR| LotEnRt ULAHiR|2AHEM (One-way analysis of variance; one-way
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ANOVA)E AAISHE L, p<0.05 £=0|AM ©7Ho| Ct=2Hel A (Duncan’s multiple range test)E £
St FolAQl 20|17t U=A| QISHYCE.

O AH[Zb 7|BE RA}

Cf 487 THES 28 U £59 P, A8 7| , Tfel
OIZ, OMMLOICITIAKE, SEOING, 43, £3, MUUT|A, OEs7|A0) U277} gl Y
S0CH 014 49 10082 HAOE MASIACH ABIZE ZAR: 20224 8-110] 2H Se|otm=2|g
55 FRAYOIN AASIYCL 1 & S0 2328 397t Y202 4HAL ZAjo

R0z 2B E2 AH|2F 7|2 = AL

) ol AMB3lETH 2ol 2
of o27t Qlon| NBE, =3, MY, A3, $2, EASAUEE, OMLOIITAYE, BCAA, L-0I2
T, SECHMEZEO Of, 42, BF UMY, TRINS0| Y2277t gt S 500 Ofy Aol
80US CHAOZ MASIRICH AB[RE ZAHS 2022 8-1190] 23 HEZSFABIER|Z 2[5t 12 Alg
U BREY QUOIN MABIUCH 1 F SHO| 2EEE LU} UUCOR AU A HofE &
80Q(100%)2| Z7 HHIS 2M0| ALBSIGCH AIZ 7|SE ZAH: DB Cfs 914 U &
HIET 2t AR Tt 7|SE WIKR O|ROIHCH X2lR, THelo A

e
ol
]
[11%
XN
R
u
B
e
Loj
° B
>

2lzt & 3712l AZE 24Y 15-2002 2242 2704 AlS5t¥en B/t &
2 J|1SE, SH/HM 7|sE, OF 7%, AZ/AZL J|E=E 9-point Likert
scaleE O|85t0] ZAIGIRCE. H& ARAZF2 1AIZF WRIZ 2t A|=0ttt 87t Al Bg A|lRE Y&ot
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Aoty
B2AFE0| = UEHGSD{(p<0.05) 71L& o= JOorRct

2 o
PHILE E4200| ¥ Ojal= 29IO2 pHIl F0IU4E 224

p<0.05). &R0 o AHRIAE
o] 0| 2050 E43H0| 0t A2 AI=E|RACHTable 47-52). MEO| F2 F2[0iC ChFe
HAE B sEEn FAeE2 dotAE dotet M=ot 71y =1 LIELE 29 ot F
T sfet A0 7|0et A2 Mofe| ATt

) Samples
Properties 01 182 103 F-value
pH 6.22+0.03"2¢ 7.33+0.11° 7.69+0.08° 170.534"*3
L 34.28+4 .71 50.32+2.702 50.37£2.69° 21.089""
ME a 5.61+0.95 4.56+0.93 5.27£1.10 0.868
10.4942 49 17.04+2.17° 17.34+1.632 9.990"
et 53.49+5.10¢ 65.05+3.95P 72.07£0.482 12.616"
AR 97.94+0.30°¢ 103.47+1.60° 111.87£4.132 22 460"
rgaE 42 .93+2.67° 32.27+2.76° 224312 .51¢ 45762
2e 28 275,627+71,625° 58,154+10,448° 27,602+7,3602 31.097*"
34 506,407+44,866¢ 153,808+21,968° | 50,363+21,137° 161.853"
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1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range

test

3) *p<0.05, **p<0.01, ***p<0.001

Table 48. 2= (&H])2| olatetd 24 Zut
Properties 501 Sar;glzes 503 F-value
pH 6.63+1.28"2b 7.1610.12° 7.22+0.03° 55.017**3
L 34.94+6.68 35.90£6.58 42.53+4 .13 1.467
M a 6.4310.64 6.08+1.90 7.09+0.17 0.593
13.5443.19 12.431£3.34 14.24+2.76 0.260
s 52.95+3.15¢ 62.56+0.74° 71.52+1.472 61.557""
A2+ 97.94+0.30¢ 106.53+2 .55 111.13+£1.702 42629
tELE 39.97+1.74° 32.241.68%® 31.94+4 32 5.972**
e 2" 59,829+10,202° 32,650+5,810° 31,283+5,061°2 14747
© 3 271,592429,745% | 212,433+42,123% | 170,354+11,543" 14273

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001

Table 49. 2= (852 Olatetd 24 At
) Samples
Properties F-value
301 302 303
pH 6.24+0.02"2c 6.61+0.09° 7.08+0.06° 129.531*3
L 50.34+3.38 50.89+4 .26 51.82+1.47 0.159
M a 8.5611.23a 10.69+2.69? 3.22+0.33b 15.031*
19.82+8.50 21.10£2.60 14.58+1.14 1.340
s 65.03+1.70° 69.35+2.07° 71.78+0.352 14377
A2+ 96.20+0.51¢ 108.04+1.20° 115.20+1.832 164.343**"
tELE 44.25+1.23¢ 29.10+2.09° 24.79+1.49° 116.177*"
e 2" 195,813+20,546P 60,207+4,209? 45,145%4,289? 135.249***
< 3 564,814+158,4312 | 250,019£21,819% | 192,065+22,499° 13.883*"

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
3) *p<0.05, **p<0.01, ***p<0.001

Table 50. 2=F(¥A))Q olafetd &4 Zat

. Samples
Properties F-value
401 402 403
pH 5.89+0.08"2¢ 6.26+0.05° 7.34+0.07° 377.380"%
47.66%3.08 47.2945 .47 53.09+10.84 0.604
M 8.1910.04 7.88+1.17 7.45+2 75 0.138
22.10£2.89 16.30£3.36 20.50£1.70 3.579
s 59.49+2 06° 66.74+1.812 70.54+2 352 21.709"*
e 95.37+£2.26¢ 106.36+0.82° 112.22+1.122 93.661"*
ItELE 41.93+£1.78° 35.22+1.89° 24.51+£3.38? 38.226""
e 29 152,217+12,814¢ 70,947+1,919° 36,782+8,513° 131.662"™"
< 3 406,722+£104,7907 | 247,366+28,988° | 287,919+21,943b 8.105"

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range

test

3) *p<0.05, **p<0.01, ***p<0.001

Table 51. 2=F(¥A))Q OlatetH

=4 2

Properties

Samples

501

| 502

| 503

F-value
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pH 6.32+0.04"2P 7.10£0.085° 7.20+0.01° 227.007*3
52.56+6.66 56.41+0.91 63.05+2.68 3.228
M a 6.28+1.58 3.55+0.94 3.61+1.79 2.227
b 19.73£1.15 15.41£1.55 16.95+2 .82 2.454
o 61.50+£0.29¢ 66.19+1.15° 71.01£0.432 128.122*
FA 2 97.80+2.11° 109.17£3.14° 112.57+£3.10° 22476
-k 42 .33+2 20¢ 35.57+1.75° 22.73%2 20° 70.013*"
e 29 239,929+99,612° 56,583t6,016° 29,358+15,635° 11.569"
° 34 443,899+13,648° 164,919+15,321° | 143,825+29,1407 198.771*

1) Mean +SD
2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range

test
3) *p<0.05, **p<0.01, ***p<0.001

Table 51. ==(&4)2l olatetd 24 Zut
. Samples
Properties 601 602 603 F-value
pH 6.59+0.05"2)c 8.48+0.012 8.07+0.02° 3269.864*3
79.95+2 202 67.77£2.14 65.26+2.82b 31.910"
M a 0.31£0.31¢ 4.05+0.22° 4.71+0.212 270.526"*"
b 19.44+2 28P 20.68+0.88°% 22.52+0.512 3.473
s 61.11£0.42° 67.531£0.48? 72.53+1.18° 163.366™"
e 98.84+0.76¢ 136.36+1.082 125.49+0.85° 1367.249"*
reLE 40.50+2.79¢ 35.53+3.10° 30.57+£2.99° 34.062**
e 2" 165,379+21,198¢ 66,968+2,822° 28,709+4,3712 93.909"**
° 3 539,449+62,783% | 357,333+123,205% | 227,434+42,545P 10.563"
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range

test

3) *p<0.05, **p<0.01, ***p<0.001

Table 52. ==5(2Hd)2l Olatet

g4 23

. Samples
Properties F-value
801 802 803
pH 6.14£0.05"2P 6.39+0.06° 7.25+0.25° 443853
69.13+2.62° 66.78+3.09% 62.05+2.22° 5.488"
M a 8.5310.42 7.67+0.27 8.83+1.53 1.253
b 26.1610.46° 22.16£1.71° 21.88+2.30P° 6.097"
s 61.34£1.21¢ 69.36+1.15° 72.05+£0.58° 89.242*
R 97.30£1.85¢ 108.57+0.61° 112.13+£1.702 80.447
ItELE 42 .73+1.35¢ 30.73+£3.97° 23.33+2.27° 37.987*
e 2" 148,484+34,864° 57,268+17,1832 28,647+4,604° 23.010"
< 3 224,854+42,901% | 201,520£17,464° | 159,577+27,857° 8.625"

1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range

test

3) *p<0.05, **p<0.01, ***p<0.001

Table 53. Al(Cta])Q| Olstetd =AM At
Properties Samples F-value
901 902 903

pH 6.59+0.05"2)c 8.07+0.02° 8.48+0.012 3269.864***3)

L 79.95+2 20° 67.77+2.14° 65.26+2.82° 31.910*"
A a 0.31+0.31°¢ 4.05+0.22° 4.71+0.212 270.526***

b 19.44+2 28P 20.68+0.882b 22.52+0.51° 3.473

T2 62.20+4.11° 72.01+1.56° 73.9240.96° 17.600**
A2 g 98.84+0.76°¢ 136.36+1.08° 125.49+0.85P 1367.249"*"
taay 62.95+2 85¢ 45.01+1.21b 30.02+0.69° 243.822***
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e 29 52,677%4,725 44 .148%£11,429 30,630£15,546 2.818
° 39 702,157+308,774° 302,583+56,044@ | 247,388+51,738 5.479"
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test
3) *p<0.05, **p<0.01, ***p<0.001

Table 54. AS(t5)Q olatetd &4 24t

Properties 1001 SaTg(ljeZs 1003 F-value
pH 6.22+0.0212c 7.38+0.02° 7.52+0.00° 7252.158**3
L 77.25+0.79° 73.02+0.59° 67.92+1.27°¢ 75.870"**
A a 1.49+0.02°¢ 4.82+0.028 4.33+0.25° 458 124***
b 18.98+0.03¢ 21.36+0.42° 23.39+0.58° 85.642***
sEE 56.89+1.53 70.90+1.928 71.25+1.372 76.737"*"
e 98.57+0.98¢ 115.59+0.83° 112.88+0.30° 429.289**
raay 37.48+0.82°¢ 33.92+0.75° 21.08+0.432 471779
e 28 184,928+21,521° 76,655+14,220° 60,398+13,018° 49 399***
© 38 856,477+138,404° | 538,208+49,490° | 463,207+31,1442 17.381**
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test
3) *p<0.05, **p<0.01, ***p<0.001

Table 55. &=F(Ct2|)Ql olatetd &4 Zat

Properties 1701 Sa;n1polgs ThE F-value
pH 6.83+0.01"7* 8.24+0.03° 8.91+0.02° 7417.854"""9
L 51.65+0.49° 54.01+0.69° 49.26+1.01°¢ 29.236""
AT a 3.34+0.19° 5.60+0.56° 5.89+0.16° 47 447"
b 18.23+0.23° 19.54+0.65° 16.77+0.72¢ 17.472"
T 63.79+1.50 72.89+1.13 73.48+0.51 69.955"
FA+E 99.31+0.83 127.68+0.71 124.49+0.59 1418.951"*~
EdE 46.52+1.18 42.07£0.25 38.37+0.41 92.590"
e 2Y 38,761+4,463 33,268+10,380 27,969+3,149 1.905
° 3¢ 779,094£72,311° | 559,204+239,718%® | 301,243+163,822° 5.751"
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test
3) *p<0.05, **p<0.01, ***p<0.001

Table 56. &=(7I5)9| Oletstd 24 &t

. Samples
Properties 1207 1202 1503 F-value
pH 6.46+0.01"2c 7.67+0.03° 7.82+0.02° 5219.172***3
L 55.30+0.212 58.92+0.16° 50.66+0.03° 2260.463"**
A a 2.65+0.18¢ 6.84+0.12° 4.73+0.042 845 256***
b 15.51+0.10° 19.61+0.182b 16.18+0.07° 935.936"**
sEE 61.48+0.96° 69.61+0.58? 71.43+1.05° 107.678"*"
R 99.53+0.24¢ 114.29+1 .66° 120.59+0.55°2 338.527***
raay 47 23+1 45° 45 .91+0.36° 36.84+0.78? 100.689"**
e 28 189,910+20,948 54,591+6,336 39,323+11,138 102.525"**
< 38 1.013,081+206,170P | 659,222+12,973? | 384,583+142,8842 14.162**
1) Mean +SD

2) a-d: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test
3) *p<0.05, **p<0.01, ***p<0.001

O AH[Zb 7|BE RA}
2F, =], UK Cfst AH|Rt 7|E= ZI= Table 57-59 Off LIEFLHACH H2|E CIEH g 2%

[}

AENELQ £ AFAIE 7Kt BPT(Beef shank soaked with mixed pineapple pulp solution
added tenderizing agents)®Q| ZBHHOl J|SEIt 64741 2792 7t =00 Q|atnt AHAF/ARZEO|
7|8 = IORIHESEHZ|M 22|29l BAP(Beef shank soaked with mixed pineapple pulp
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solution)7t 2tZ2t 6.04+1.38, 6.07+1.4022 71 =QUCEH S/HAY, OF A/ 7|S== BPT A=
7t 242t 6.17+1.39, 6.53£1.45, 6.54+1.59 7t& =2 UEIGCE =5 AEH HA| HetaE 2716
PPT(Pork arm shoulder soaked with mixed pineapple pulp solution added tenderizing agents)
TO| HEFHOl J|SEIt 451417722 J1Y =QUOLt IRIHEEEEZ|x2|2(PAP, Pork arm
shoulder soaked with mixed pineapple pulp solution)Q| 2|2 7|S=7t 6.11+£1.46, AMA/MZE 7|S
L 5861148, &¥/HM 7|E= 6.04+1.45, OF 7|18S& 6.28+1.26, AZ/AZL 718 6.42+1.2092
= LIEFRCE

x2|E Ct22 o &% 7I54e 7|2 &AM Zif, AstAZE 7St DBT(Duck breast meat with
mixed pineapple pulp solution added tenderizing agents)OllA AfAL/AMZE J|1SEE Q5 &
S=0|M ROHe2 ZR/UCHpPK0.05). HMEHQl J|Ees= 6.39+41.7422 It =%20{(p<0.001), <
Zop A /ARZZO| 718 = 588119022 7HY &A1 (p<0.05), S/HAM, S, AMA/AY Tsks 242
6.03£1.79, 6.55+1.68, 6.49+1 4122 71 =UCHp<0.001).

Table 57. 2= A=0 CHEt 7|=&= ZX}

Properties B9 Saénpa)les BT F-value
kA 7|5 5.30£1.60"2P 6.07£1.57° 6.47%1.27° 15,9520
et 75 5.62+1.52° 6.04+1.38% 557+1.40° 2.178

A AZE J |2 597+1.51° 6.07%1.40° 5.99+1 36° 0.151
SFHM VS 5.67+1.51° 6.06+1.52% 6.17%£1.39° 3.165"

ot 7|8 5.59+1.66° 6.18+1.47% 6.53%1 452 9.605""
AMZAL IS e 5.38+1.69° 6.45%1.432 6.54+1.59° 16.824™"
1) Mean +SD
2) a-b: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
E%SControl(Beef shank)

4) Beef shank soaked with mixed pineapple pulp solution
5) Beef shank soaked with mixed pineapple pulp solution added tenderizing agents
6) *p<0.05, **p<0.01, ***p<0.001)
Table 58. == A|=0f Cist 7|2&= Z2t
. amples

Properties ) > P Ag‘” PPTY F-value
et V1S 4 51+1,.7702P 597+1 552 6.12%1.732 27.887°**0
et 7|8 4.93+1.52° 6.11%1.46° 6.00£1.51° 18.883""

ARA A D | S 5.24+1 .39 5.86t1.48? 5.65+1 552 4578

SFHM VS 4.73+1.48° 6.04%1 452 5.78+1.48? 22229
ot 7|8 4.55+1.64° 6.28%1.26° 6.18%1.652 40.388"""

AL J|EE 4.52+1.88° 6.42%1.20° 6.26%1.60° 44 662"
1) Mean +SD

2) a-b: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test

3) Control(Pork arm shoulder)

4) Pork arm shoulder soaked with mixed pineapple pulp solution

5) Pork arm shoulder soaked with mixed pineapple pulp solution added tenderizing agents

6) "p<0.05, **p<0.01, ***p<0.001)

Table 59. &= AI=0 CHEH 7|2 ZX}

Properties DEY Sa[)rggfs DPTY F-value
A8 J|s 4.79+1,9312b 4.65+2.14° 6.39+1.74° 19.818"0
Qat 7|5 5.59+1.78° 5.13+1.87% 5.88+1.90° 3.375"
MY/AMZ 715 E 5.51+1.74 5.31+2.05 5.70+1.78 0.866
/M 7|12 5.46+1.64° 4.76%1.94¢ 6.03+1.79° 9.924"
%718 5.05+1.85°P 4.59+1.92° 6.55+1.68° 25423
MY s 4.71+1.65° 5.15+1.69° 6.49+1.41° 27178
1) Mean +SD

2) a-c: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range
test

3) Control(Duck breast meat)

4) Duck breast meat soaked with mixed pineapple pulp solution

5) Duck breast meat soaked with mixed pineapple pulp solution added tenderizing agents

6) "p<0.05, **p<0.01, ***p<0.001)
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MAEZ(KS H 4897:2020) A= AIFHO| w2t 1¢HA AHEQ| A=es AR et AlEses 48 ¢

o = 2HSIRULE B 22 o AFRE 7|7]= Texture Analyzer(Stable
£ AL25tECHS) ApZre 247t ma2d
2

Il

HA

/| O HAZ2
I 2|ReUS Alelst

BE
o
Hu
-
Ir
2
X
=
_o'h
=
>
HU
=
o
£
o
Uz
4T
B
o
-lﬂ'
-lT
ul
£
I
ox
_o'g
k

2 Aol EAEME SPSS(Statistical Package for Science) Windows Ver. 22.0 EAZ=z73H
(SPSS Inc., Chicago, IL, USA)E E&3ICt 2| 20| T2 20|z =HE THEF LAHHIZ| &
Ab2A(One way ANOVA)E Solf Hl 2Astien], OF 2t |elst 20|17t U ZR0l= Tukey
s A& 7t ReldS HSoIUC £, 2| AlZtof| T2 20|z =THE THdES Sl Hl

T
wm
O
(TR
Ofm

—/'\— =] [m=] =

2 TEES HASt Za= Table 602t ZTh M 352 x2[9 FR, A2z ZE=
554671.5N/m?, 4 458757.0N/m?2 LIEIGRH, Agit SEQEE  x2/st Az
514185.8N/m?, & 433405.6N/m22 2& AlsIZo| WH0| SR Q0|5 2f0|= QiQICtH 508 =
2/ote o, iRz 4§ 443154.8N/m?, & 4254345N/m?2 ZSZJE U2, HIZS b
399491.2N/m?, & 398746.6N/m?Z 9| ZZOA R|HQl 2t0|7} AACHpP<L.05). 5082 Z2| A2
ol A=ZE A5, 3522 502 Z2| Al et 4 DFO0|M Folst 2f0|7t LIEFLIA| QIUCt AA|
AF, SBEQIAS He5I¥E wf H=It wol B 7.3%, 9.9%, d2|1 A9 AZ= 55%, 6.3%
A ZAaStR T R2[AZH]] THE 2f0ls, e AR g, SQIME H2|Zo|M AlZH Fato| o2t |fo
Hoz ALI} YUOtH LK (p.001), Aol B K2 &2l 20|17} giACt

Table 60. &3, SeIMES] M7t Y Z2|AIZto] g 150{2] F=(N/m?)

Sample b £l
Y 35& 502 t/p 35& 502 t/p
M=SD M+SD M=SD M=SD
HA| 534428 6585859 421323.0%£38196.8 6.861 " 446081.3 £7874.3 412090.61438249 2.617*

Bx2|z  5546715+47098.1 443154.8+36436.5 5618 458757.04275209 4254345+38126.0 2.126*

SP 514185.8+644472 399491.2+26464.0 4.939"** 4334056 +35394.7 398746.6+471922 1.763

t/p 1.522 2.909" 1.696 1.320

1) Initial of Additives: SP, Salt, and phosphate.
2) *p<.05, **p<0.01, ***p<.001.

SP

YR/YUTSRE CHURO| AN HBHS TCELD, 4% ANS S| Ast0 43, SN
UBIS BES JZTW YR/YYBE, DY AAS 271500 YA BRI 22 B FE U Baw



Stz StCEH A A=z HE2 7|2 SHAFE 150 FA|Uo| H

SR, ZA ME 7I5Al G2E2 ESAH=2 A4S0 1-3% F7HE dE deste =
2 = 3%, SRS

=, AUZ2A, EYRA) 2% 2 HAMS HZSIAUC CHH

AT 3%, SHOULE 1%, DUR(SECSTY, 22|jEehy
[

Hr

o _ TT\O — 1, T o T,

’ =]
A|MOI0|ledt) 1.5% 2 FAUS AZSIAC. dATEE HEE FA|UQ| HIEE2 Table 612 ZTf. O]

Table 61. 2AE Mgtds TS| I8 2150 FAM A=2SY
sample’) | #AH(6) | 2306 | THOLE | SHEERER o)
Control 96 - -
SG MEF 2 -
ST AEH|E, 2 -
MT 94 LEIE, 2 -
XL 3 1 APU2A 2 -
™ Ezr2A, 2 -
cs - SEOIFCE 15
IS 94.5 - 22T 15
BC - ZA|IMO0| =4k 1.5
1) Inmitial of Additives; SP, Salt, and phosphate. SG, Sugar. ST, D-Sorbitol.  MT, D-Maltitol. XL, D-Xylose.

TH,Trehalose.CS, Concentrated Soy Protein. IS, Isolated Soy Protein. BC, Branched-chain Amino Acids.

Fo| 7 & Ze|AZte] 207t 1509 =0 Djxl= Feks LOHEY| 2I5 one-way
ANOVAE #HAIgt Zt= Table 622 ZCh HA 352 #S Alst 502 #(p<.01), 352 &
(p<.001), 50& & (p<.05)2 ZaE HIWSIH 2N IFR/GLE2F el el =0 7oAl

pas

O[7t UAULt. ZE FL=Fe HYE AlQlst th=Zol| Blsi =2 AlZh 2

0

2L HelZ2its 7o

BF 35&(p<.001), 502 (p<.05) H2A| AL2A 22| FEIt RolH2=2 UL, £HIE, Eg
24 AelFZits 7oA AH0lE gieLt 35E0M thzat, HEE, 48 AHeF 50=20M 2E A

2]
2zt BluAl 242t p<.001

(p<.001)E ZSt 2= YFR/SLIST A|Z0IA R2|A[ZH0] S7tetof| w2t o] FH=o| 7olsh At
7t LR @R/S2ER oA & S22 = A5t Y F0| S7t0| 7[0f5ks AL=ASE Y5t

ALt
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Table 62. E@R/YYIST 7t L Re[A|ZH0| T2 150{9] HAZ(N/m?)
| bt Al
Sample
N 355 505 y 355 505 y
MSD MSD P MSD MSD P
1.763
Control 514185.8+64447 2 399491.2° +26464.0 4.939*** 433405.6¢35394.7 398746.62°+47192 .2
SG 511057.5+65957.0 407201.45+34525.0 4.185™ 434865.5¢49929 .5 459336.3%+70348.5 ~.851
643
ST 487612.7+40619.6 362445.820+22099.5 8.120"™" 377122.73¢+45214 5 357713.820+78477 .4
MT 463092.1+87082.0 375252.02+44914 .2 2.689" 416367.65¢45150.8 380133.02P+84285 4 1.137
XL 460312.5+80466.5 343765.93+42228.3 3.848" 324325.03+38484 3 322620.82+70052.0 .064
TH 482053.3+30774.7 378246.82P+36642.6 6.508""" 372737.123+35488 .3 369146.720+94705.8 197
F/p 1.127 3.297* 9514** 3.318"

1) Initial of Add

2) *p<.05, *'p<0.01, ***p<.001 o
3) Wt SOl QiR BARA 3 APE

Tukey's HSD test(p<0.05)

itives; SG, Sugar. ST, D-Sorbitol. MT, D-Maltitol. XL, D-Xylose.

TH, Trehalose.
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CHEH R 7\H°| 2471 o

e 2 Re|A[Zrel 0|7t 1%0194 BE0| 0]zl Fek= LOrE7| 2l one-way
ANOVAE ZA|g Zit= Table 631 ZTf A AFE 20 HlsH Z2|AIZF 2 F2{0f 26l
of 2=7H 4 ﬁf 20 352 Z2SIAS M H19l = (p.05)2 &9 F=(p<.05) ZF0M Fofet 2t
o7} LiEtGt, 508 =2 Al &9 F=0A Folgt 2H(p<.01)7t LIEHGTE A o] B2 3582 =2
Al CSPo| A=t 7HE UL, ISP, BCAA =22 FZ7 HUCH 358 Z2SIAS O e A==

CSP 11E'-I-E—| BEI 7K UL ISP, BCAA He|Z2te| |22l 210|7t JAUCHPL.05). 508 &
2[A| Ao ZAZ== BCAA, CSP, ISP 2|z &2=2 X7t YUYl R2|AQl 240l LIEHLER]| QFUC
331'4 2 TS H|wstH BCAA(Nutraceuticals Internationl Group, U.S.A)2l 100g% 7t
2 8633%0|0, sZUFHUM(ESAESHEE, 32 10009 7tA2 830922 o 9.8H] HIA 2Tt
’é% | ®2{=I0, BCAAS &&%t A2l 0|37t FE2|A NHZRISAFO 15 A8 38422 o

12 oo
Ze SZOSCUS MEFIC

EEMI’JOH OE 20l= tiz=2 Z\-EIAI to] S7tetol| et o] J=0f Fo[H2=2 2t0|(p<.001), 7t
UAULSL} CHf A2 & BCAA 1 2|7 (p<0.01) 2 7o MRl 2f0o[7t AU, Hof FEO| FL? CSP 22
.01), ISP 2|z (p<.05)2t IZ—*.OL 27 LIEHGCE.

712 doiaglFEg] 4 & g . &3 3%, QM 1%,

AILZ2A /SZUFCHE 35%2 HRAUS AHZSHRACH HeFE2 HEE FA|WO| HE2 Table 642t

2L A Y2 o8] det SYotA A=At

Table 64. 28 HedS THSH| 2Igh 150 FA M HR2SH
Sample - _
N BAH4(%) 23(%) SE (%) AUZ A (%) SEZHFTHE (%)
- 35
0.5 3.0
1.0 2.5
1.5 2.0
925 3 1

2.0 1.5
2.5 1.0
3.0 0.5
35 -

|WstRS O =7t HA5IA2H 352 Z2|oiRUS M 9] F=(p<.01)et &

B (p<.001) 2F0lIM |5t 2}0|7} LIENGD, 502 Z2| Al Ao FZO0M 725t 2H(p<.001) 7t

LIEFGCH(Table 65). 21 352 z2|g 42, M= XC62| A&7t 71 YL, 42 XC8e| =7t 7t

glo] HEtMo =z U= AR}

SEUFHY HE S AYL2L HE0| 2845 57t H2 A2 SA|UC,. 2lA|ZHo| et o

dF XC1, XC2, XC4E Aoleh t, & 25F ROHCQI 207t QUL &9 B2 LT AR(XC7.8)=

ZEMI’JOI S7teto| et F=0t SItotth. 1FRISHAES| 2 d&= 50,000 211-500,000 Olst=

1EH MEL2=2, &9 3% A2l AlZh dao o4 2 241 2s
GItE FHH2= HASH0] 2 WA2| Fr|HS ZYSIAC

— nx
oek
el
o
2
Y
el
i)
[n

p

rlru
_)'.]_l
o
N
gQ
3Q
il
oo
ok
o
l?j
100

- =
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Table 63. CHHZI AZ{ A7t & Z2|A|ZH0| T2 1S50{9| HAZ(N/m?)
Hty A
Sample
) 358 508 358 508
t/p t/p
M+SD M+SD M+SD M+SD
Control 514185.85+64447 2 399491.2426464.0 4,939 433405.6P+35394.7 398746.6°+47192.2 1.763
cs 417724.32474914.6 378925.1+44438.8 1.336 383063.5%0+43729.1 331290.6426584.0 3.035™
IS 424011.67+58395.4 390523.5+50656.4 1.300 408707.12+46981.9 355794 52454756 3 2.200
BC 462115.9%+65777.7 365490.2+62811.9 3.187* 369279.1%456777.9 317806.07+48075.4 2.076
F/p 4.047" 849 3.371" 5522

1) Initial of Additives: CS, Concentrated Soy Protein. IS, Isolated Soy Protein. BC, Branched-chain Amino Acids.
2) "p<.05, p<0.01, **p<.001

3) WA RO AR RARA B A5

S Tukey's HSD test(p<0.05)

Figure 5.
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Table 65. &AM Hlg L Re

>
[
=2
_'H_
rn
i
40
nE
kl
on
<
10
oY
Ly
=
~~
3!\.)

Sample i El
; 352 505 o 352 505 o
MSD MSD MSD M+SD

Control 514185.8°+64447 .2 399491.2426464.0  4.939%*+ 433405.64+35394.7 398746.6°447192.2 1.763
XC1 443783.5%+50359.7 373216.9+46995 3 3.073%x 425401.5446814.0 373150.8%+60545.9 2.048
XC2 414597.2°468110.2 365986.5+49516. 1 2.195% 391632.1438027.5 364646.4°+64453.0 2.061
XC3 423531.8°40045.6 381373.9+51737.0 1.565 378048.2°+60135.1 364861.5°+59829.3 199
XC4 465143.8%°+58574.3 367293.6+60408.6 3.489+* 387925.9%444399.5 346297.4°°+61928.7 1.639
XC5 428181.1%°+87976.7 369097.1+49530.3 1.756 315373.9%+53183.7 305942.9°+37052.7 436
XC6 400566.7°£58787.0 372522.0+60949.3 994 304768.2°451449 4 296148.0°+38308.5 403
XC7 414630.3°£30363.9 366383.6+62381.8 2.086 296991 .8°+19400.4 301508.7°+44262.8 ~.280
XC8 435130.2%°+50985.4 375847.7+67431.5 2.104 291796.5%+37987.0 304338.0°+54934.7 ~.563
F/p 3.057x 346 14,504 % 4,666+

1) Initial of Additives; SP, Salt, and phosphate. XC, D-Xylose and Concentrated Soy Protein.
2) *p<.05, **p<0.01, **xp<.001 ) )
3) Hatt 7932 LUuiA] 2ARA § AFS A2 Tukey's HSD test(p<0.05)
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2) YISEW EM2 S3 2UY JlE M HRo| M5

(1) S0t AeiMz| o] B4 213 Asty M3

o
SA/AEE|0| HEl QA0 TR AsHE M| YU ol AES AAISEC =5t A E
2 E AzOls ABO| MY Zcot =S Rofsis
3 Ce/E8

I.
=]

M
2

8] oMl A3t Uy 7|82 d=et HE/E

ME Al & Y 01F=2 ZY5iRACt

25 A7 0|0 % E4 9 Jls
TOrAe AE0N DA 25ED Je BLONE 54 89S o
NE 4 US. TUUS MRSS 30| dstuol BAALZ M o
T 20| UEE E3 AIZ J1ROIMS] A Wt22 HY B, Of
o 82|, A28 4 Mol AEE St B2 AlF0| AtELn
ey
A2tAH2 o2 H Jtgee A7t AshR|R| e LiAbdot LHE
J0| 245t pHO| Ii2t 242 REY 4 AN CHASH AZo| A
At SHAZ A So| AIRE. dE7t Y BEYR A2 ddole E48
ZtA| D UZ. S FALSH BIAKHE THA 22 DYAE sz
a% 2 9 g
EHAEEAS A U EEON TS HH0 58 SEuE
2HAE SASIT AlBO| AWS AT 4 US. E3 pH, 2E U HH2)
=22 of gaks 22| Qo =2 W Ofo|A3 T Z2 AlF0|| HIte|
of Scale Ag HBE
e 2o 2SIl o ASEME H40| m ol
ZHEFAH SHS MAG £ ol HEo=z Atgots AECLH O ZISHA|Qt
Sk 22 B0l AIRE HASZAD USAH0 A2 WD, 7
Otdnt BE3slo] A 20| Lo
77|42 AlE MYUM &=, Ast 2 otYet 53 2E R4
St 22|44 7|52z Qs Y| AEER e, Fi2tr|dt AR &
— SIRME 77| 41901 2Rato] 344 2eo| Ru} Zasls o
: M2 west7| 9i5) CI2 23t BRSO AIg5IR SRl N
8oz Oje TGIUIME EHE0| 2 AS BASD 0% HAE
7|E} ZA3iCiD 2g
=2 Helelg AE-HIIEE A4S, S8, d2Al § 0|8 Jx7t =
2 25} ol E5| AEoME dEly, 22AZ 2|0 AF ¢t
_— MBS AMZstm AlRel B4 23 HI} Sl 2R YA
== J2iLt A2tEl2 2LHol0f| T2t 240] I Hel] AZo| A&
QY dS AotAl7 | 22b40| Zoto] LHRE AZo=A 24F
SiCt {3
O A3 g
ASHAo] MEHdS TEsty| Qo 82 HRoH0 242 OIYsIYCE £E8WU2 1ad: A by
2 205t AR £8M 5= 1%, 1.5%, 2%, 7IEFRE 1.5%, 2%, 2.5% =2 HZsIUCt. &8
oHo| AR W2 A&t ASIHE £3HAZ F, 510 90C2 10272+ 7tg, wbtsto] HE2E0f
M 2A12E HZESIRACH AE0| AFEE AStHE HE(Fotd, AetH, 2HAEZ A, MEHA)L J|EIR (Gt
27|, Aetelo|ct
o o £Co| = wn
Y sz HE 7t = e @AIZE 220

(10, 90°C)

Figure 6. ZistA| =8N A= Y
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o= SEMAEE(KS H 4897:2020) 2% AledY A29o| wef AUt 424 7|(Texture
analyzer Taxt2i, Stable Microsystems Ltd, Godalming, UK)& Z&35l0 A|2E& =42

710 =0| 15mm7t2| 245 & 21F 20mme| ¥d probeE AMESIH 20T + 29| £

oM &7 HIEOIAM 5mm7tZ| 600mm/min& =2 SE5QUCE 53] B ot oM 2|
U= AMelet 33 FHitsS ot

S RS S50} 53
H451A 0t FE
3 Hol2ix

my!
in}
=5
Q
S
D
(@)
)
oY
Ju
10
X
ol

10

Et =
= Ao JHE HUEIWRD o FH5HY ofne2 AAS E0FACt

Table 67. Z3A(FF) of 7 4 ==0| HE F=(N/m?)

1% 1.5% 2.0% 23t o=
ot 885+139.58" 1272424042 2354%66.57 243t
et 16849+1373.90 24188+767.12 42753+1073.60 gt

2HAEZRA 2 JIpTe
2t 696+16.52 899+82.29 12414216.11 25

1)Mean tstandard deviation was presented with three replicates.
2)Not determined.

201 Haty 25AE2Y ZHEr
1% \
.
*—-"
1.5% !

\h‘
./ ;‘1/ 'y = :
2.0% D JI &~ \ )

Figure 7. H=2 _/'\_g_OH MAF

oTT -1 OO

J[ERCR7IH, Eeteh)o] SR 2 20| ME F: ¢ Zits CSt ZChTable 68). 712t7[He
8%, e dF0 Hlofl Blud et MElg TAeLt =7t SVl et 29| HEf7t HEHS| FA|L
= 255 EXACHFigure 8). Tr=22 ALY MEL &8 AFE Al H9| 0|3 Y0| 2otz A R
S30| HYo| w2f, DHRISHHE AH=o| Mg Aoz THZ|ACH Hefelol F

= al g zlo] R, KS LUPRISHAE
12 W FEsts 3= £2E EOFAAY L2004 Ediste & F2HE0| Yot H22 PRSI
M=o FAEe A= TEE U,
Table 68. ZSHA|(V|EIF) of SF ¥ =20 TE 3%
1.5% 2.0% 2.5% g 0%
7tet |t 789+60.13" 213277 35 3830£37.58 g
etel 67194660.78 23290+1702.96  36644%2922.42 L]

1)Mean tstandard deviation was presented with three replicates.
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0.00
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0.00

Component 2
B:7}2}7|t
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A=5s F2A0 doiste detdle & M2 32 2% S FIIGIUL Als=8 AZE fIsi AHEst

AHzet A2 HEH2 C3n 2T AR9| 2 M2e =5 M 217(8(55), For2|Z (42, 44

), DY (-HYY), LR EEAS), STHAMTAE]), HLEYEESOE), TR0k (CAIZA

), 2HQF7]), 2 (ME), U= (AHLAHY), BCAARYL (RERIZAE), M2AAH(ESAEHR), 10t
Lioy

FEANOIM OS] ARZSHRAC.
Yot2|S2 SAIE 20| 28 = 4582 Z=0 F0 SHIECh Az H=2E fl6l =5 WA, SoE ¥
Alo=(209) 2t 8 282t d=0IM FOIECH FEdES A= Bigh Bl=(Table 70)0 T2t 2§50 52
ol @7tsto] 17(of & HO|=F o7t 422 |=Ch AH2E AS53S0 YAI4(80g

2t 9 3 1 |
2 42 wolalBS Wolslo] Bafst %, SYSIEIM ASIME H7KSISACHFigure 9).
Table 70. 1T HSHZ LA A= BiE HIE
Factors Ingredients(g)
& & ct o] M
Ssam ;g il 7\|_| n
ot Ft2p7 |t Mt 2 = % o
ple | wokad | eI A8 o M o g Ty o @ 2| D aal ] =
2 - e ° CRI
1 133 133 133
2 0 0 4
4 2.67 0.67 0.67
Clow | 2 e (WM
6 0.67 2.67 O67II....IIIII..
9 0.67 0.67 2.67
10 0 4 0
11 4 0 0

LT =T =/ -
wof2|Z 6Alzt (nx%, g, o Akl 2o, &
+3 = 7te b=, 29, plzHa, 42 (209) S715i0f
(458, Z&=) BCAA, X715 (o5 =,
Al Zbrah =, 54=)
= _ = » 2oo| U W2k

& Hobsto] ot oA HIlsto] 7t & | 4(80g), Wol2| I
(4%, 328) (4%, 328) = &vtatol B4 (6412, 27C)

¢ HISHIAS O] Y3t AFAIRE 2 ASHS WOIASO WMol HISS ol AL A
2L}
. LEHY

2 72t ANB 25 SUSH RHUSZ S5gM 2|510] 2 82 = 7|(Moistre Analyzer

MX-50, AND, Japan)of €2 33| &

* pH= AlRSt A 590 74 45mlLE
Thermo scientific, USA)2 33| BtE 2343510

o M= ZFHO| g2l Y HAH40cm40cm™40cm)0ll A|RE &1 ME2|(Spectrophotometer
CM-500D, Konica Minolta, Japan)E O|&35l0 Alzo| AW IULELQ| Lgi(Lightness), adt
((+redness/(-)greenness), bzt((+)yellowness/(-)blueness & SEsIRACH M= 33| gt= S5t
O:I ]I1-Q-7I-O§ |__|.E_|.[_HO-I|:|.

o BE= NPRGAE B2 VIF 3TAGIZ H3) 3= =4 YHEQ A28 YAE HyHez =3
SIRUCE =2M4&AM7|(Texture analyzer Taxt2i, Stable Microsystems Ltd, Godalming, UK)& &
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Ate| HeR7E 719 117129 RA4 A=ot 7 Ii Sl a0 BiR|=|0] ASEIAC FAY ABE
TH0| A= SeLE SO 30g“' Eot x1|08}919|31, 74 UYL= Zt AR AP V|, o ¢
0, 2, %, =94, 85, My9 75=E ZAGIRCH Eot 7|sk A O o =7t MY =2
HED EAT-10S Soff Fot2et =, DFRISHAE A & AHMESI QAALEA S 2222 7195t
At

TOHA, Ztet|dt, A2tAH 3F2| ZAStAIQ H|Z0| BtSH4aQl olgtstd E4ut AH[ZAP|SE 40| &
S e £2S 2AM517] 251 Design Expert 13(Stat-Easy Co., Minneapolis, MN, USA)
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Table 729|' (=}
&£9| F%, Linear E@O| HAYHO| =2 3 222 MY P(R2 05467)
0|12, ROlEE2 0.04222 LIEIL p<0.05 #~F0|M Fogt A2 LIEHGCE

E oX [

ro
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10 0o N rlob

1
£
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N
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No
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Figure 102| trace plot2t Response surface plotiM &80 714 2 S F= FRQUR
712719 doigiol 71 Z FOtA(A)0|H Yo SHA 7IFe=E Fotd(A), A=A(0)Q
= L

= HA
= >0 S7teta, Fietr|H(B)e] Eo| St

ol¥
R
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Table 72. ZsHHE 2&st HE=

Djo

Responses Model MeanzSD R? F-value P-value Equation

18.67896A+17.96159B+1
0.0422 8.51326C

Moisture
content

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

Linear  73.65+0.9124  0.5467 482

3D Surface

Trace (P opel

» Moisture {wio)

Figure 10. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on moisture content of stir-fried pork mousse

- 126 -



Table 71. HS53 744 4 54 =4
Sample c'\élr?tléalftff* pH*** L~ ar” b* Hardness ***
1 73.03+0.87b< 5.52+0.022 56.87+0.07% 21.38+0.40° 37.75+1.34% 10794+504.77%
2 72.60+0.75P 5.43+0.02°2 57.22+0.120% 23.04+0.39¢ 40.01+0.39¢ 6584+482 792
3 72.38+0.39b 5.71+0.012 56.31+0.36%% 21.78+0.07° 38.59+0.28b<d 12141+1376.36¢
4 74.27+0.33% 5.54+0.01° 55.18+0.76°d 21.51+0.40° 39.09+1.31bcd 89494445 53b<d
5 73.90+1.19¢de 5.43+0.012 56.41+1.26%% 21.67+0.64° 38.26+0,543ab<d 77104674 .9880¢
6 72.47+0.32b 6.98+0.42° 55.90+1.66< 19.91+0.862 36.52+0.57°2 9948+977.19¢¢e
7 75.21+1.09¢ 6.91+0.38b 51.69+1.59°2 20.20+0.89°2 37.98+0.1842¢ 13753+563.36
8 73.89+0 .96 6.82+0.27° 53.32+1.77% 21.30+0.46° 39.81+0.50 11491+480.04¢f
9 73.40+0.33b<d 6.58+0.28P 57.78+0.76°¢ 21.76+0.45b 39.30+0.88b< 7034+119.2028
10 70.70+0.492 6.83+0.18P 56.22+0.34?2 22.04+0.43b 37.70+2.17%® 14688+3700.57¢9
11 75.80+0.50f 6.67+0.19b 54.53+1.020¢ 21.24+0.63P 38.18+(0,923bcd 0817+67 .49k

1) * p<0.05, *** p<0.001 )
2) a-g: values followed by different letters in the same column are significantly different(p<0.05) according to Duncan’s test.
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Table 72. ZsHHE E&et HE=5 FLM9 +28F

Responses Model MeanzSD R? F-value P-value Equation
Moisture . 18.67896A+17.96159B+1
content Linear  73.65+0.9124  0.5467 4.82 0.0422 8 51326C

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

2
Trace [P opel) 3D Surface

Mrauy
» Moisture (w/o)

B(4)

Figure 10. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on moisture content of stir-fried pork mousse
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Table 73. 24 E et HE=5 F249f pH

Responses Model MeantSD R? F-value P-value Equation
Special 6.81A+6.88B+5.48C-4.16AB+3.08A
pH pecic 6.22+0.5076 0.8875 2.23 0.3248 C-2.60BC-125.18A2BC+78.06AB*C+
Quartic 45 30ABC?

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

3D Surface

Tracs iPigpd]

ars Bubros, v et [ buronw Lovil P

Figure 11. Response surface and trace plot for the effect of Guar Gum(A), Carrageenan(B), gellan
gum(C) on pH value of stir-fried pork mousse

M3 S0l Wet ASHAE O MBRS PAMS MRS B, MES 2 Hi: Table 749 2
Ch SEBAQL FORH(A), FI2bILhB), MRAH(O SEHIBO| WE wrgws LZHUME) S,

Lgt
Linear 2&0| dH30| &2 3|7 2LY=2 MYE[ACHR?=0.1525). T 3[HAQ| FEf2 55801, &

O|&E2 0.0304=2 LIEILE p<0.05 £Z0M Folst A= LIEHGCL Figure 122] trace plot2t

response surface plotOlAM HSFFAL HMEE LIEH= L0 2 F= F2 Ats A ((O=
LIEFGHCE Aol SAHHE 7|E2= FOtA(A)Q AIHH|E0| S-S L3t UATH BHH Ft2t7|
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(B), A (Q)el HIHH|Z0| S7IdeE L2 St A2

7|H(B), AA(C)2] =gH|E0 e PHEHe agi(HAT)Q
o2 MYEZ|JCHR?=0.3604). T S|HAQ Fgf2 2.250|1 RSER 0.16742 LIEILE p<0.05
SEO0IM FelotR| 2 A= LIEIRCE SE#SQl F0HE(A), 712t7|HHB), Z2A(C)e =§H|Z0]
02 Hr8H4s bgh(EME)9| HP, Quadratic 20| AFAHO| =2 37 Y= MHY=JCH
(R?=0.7299). sl 3|HAI9 FZ2 86.500|11 {O|F#EL2 0011522 LIEIL p<0.05 £=0M 2E
o] Q9o|40| ZoI=|QUCt Figure 122| trace plot2} response surface plotOA HERAQ| M-S
LEEILE b aloll e F= T2 Ux= (0= LERDH ddol SddS 7|82z 420
o A7HH|E0| =0H+E b2 37U ot (A)e] A7HH|E0| =0H4E b2 S7I5tRUt
7t ZdastRin, 72t7|thB)e| HIH|E0| =0sE b it2 d45ke A2 LIERLC

—

LERStCE Ssiaol T01(A), 7t
| 4320 52 33

IT L—

Table 74. ZSHHE EET AHE53 FLA9 M

Responses Model MeanzSD R? F-value  P-value Equation
L linear ~ 5558+130 05826 558 00304 334131A+14.219698+14.29
a linear 21444076 03604 225 01673 °19671A%5325358+5.60018
9.55561A+9.36162B+10.0484
b Quadratic  3847+076 07299 8650 00115 3C+0.052115AB+0.123024AC-

0.302081BC

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum
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Figure 12. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on color value of stir-fried pork mousse
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2350 Mo

0.03122 LtEILL p<0.05

£, Linear

o =N =)
FOsEE

O] &2 gY2dz MAELACHR?=0.5797).
FR0M ROITH Aoz LIEtGCE

Response surface plotiM ZE0| 2 &2 F= 202 7|2
AEo| SAHHE 71822 FOHE(A), 7i2t7|H(B)e &&0| S7tedeE FEIt HAR

—|—_

e s|lHAle] FEE 55201
Figure 139 trace plotz}
7|19 Hoigol 7ty & 7tetr|(B) 0|0

, AE(O)9 o

0 ZIE42 FEI} BASHE L2 BAEYC
Table 75. AiStA|IE =8et AlesEg F240 2
Responses Model MeanzSD R? F-value  P-value Equation
. 10264.45+19119 0.579 2922.33993A+3158.39988B+
Hardness Linear 0 7 5.52 0.0312 1510.73321C

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

Figure 13. Response surface and trace plot for the effect of Guar Gum(A),

gellan gum(C) on hardness of stir-fried pork mousse

Carrageenan(B),

O AH[Zb 7|BE RA}

AL THARISl RAAO] CfSH QA & AH|SE A 2= Table 7601 AHA[SIRUCEH FAAMS HZ|st
Z4Y0| Uz UEAE 24Y(30.0%), FAAMS Mzst 30| Q= UARE 56F(70.0%)22 3
ZY0| gle CHYAZE ot O|MC = LIELGTH 2AA M2 FH0| s 24FS etz FAA M
z| O|FE =RAret Zut, ‘=YZ0| £I¥A 10H(37.5%), ‘BL7I7F HOIAM 9FH(37.5%)2 SES 3%
2t e O 2 /7| HojA 3H(12.5%), ‘UJNA 2F(8.3%)0| FHE O|UCt M| Bl=== ‘St
20| 12| O|40| 7H(29.2%), LFU0f| 2-32] 0|4 7H(29.2%), SO 1-23] 4H(16.7%), ‘L=
Uof| 3-53]" 3FH(12.5%), ‘67HEHO| 1-28" 3F(12.5%)2=2 LIEtGICE SAAl “Zl AZt22& ‘01l (06
A-TTAO] 8B(33.3%), “HAI(11A-15A]) 8 (33.3%), ‘@B(15A-18Al) 7H(29.2%), ALI(184]
2TA)18(4.2%)22 LIEIGCH dz[sf & F™0| Us RAAel ZTR=Z2E& T*'(u, = &) 109
(41.7%), FHEF, {F &) 108(@1.7%)2=2 SYs thARE (20 O | ‘B2HAZ|, L=
S) 29Y(8.3%), 7IEF2H(8.3%)0| FE O|UCE FAA Mz FHO| Q= 56HS U2 H|HE| O
FE ZAtst 2y, MOjZEE ZetAetl ST AR 32F (57 1%)§ peke Olfo|ln O 2
TQStA| QLOLA 22TFH(39.3%), HZO| LA 18 (1.8%), HIMA 1EH(1.8%)2 LIEILL THOi HE
SHO| TeMES & & UYLt
Table 76. fAAI0f Cish Q1A & AH[HE

Factors Categories N(%)

SAAl 2|2 Yes 24(30.0)

(n=80) No 56(70.0)

7] T 3(12.5)

] SQIofA] 2(83)

wa gl o S2j0| 4|9/ 10(417)

n=24 S} BOHA 9(37.5)

e 0(0.0)

EYSTTHETES st=20l 18] o4 7(29.2)
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Azolo| 2-33] 7(29.2)

_ dzolo 3-53] 3(12.5)
(=24 sichofl 1-23] 4(16.7)
6710l 1-23] 3(12.5)

0F2l (06A1-11Al) 8(33.3)

A M3 AZE BHTA-154) 8(33.3)
_ﬁn=24) = 25 (15A]-184)) 7(29.2)
2 (18A]-214A) 1(4.2)

2|2 H(21A]5) 0(0.0)

FAE, =25 10(41.7)

43 oA4 22 Loen an e 10(a1.7)
(ne2) 223, L2 5) 283)
CAHEHE 5) 0(0.0)

7|E} 2(8.3)

9t0| GHOfA] 0(0.0)

L] Lt 10 8)

Hd2 Ol% HAEA] 1(1.8)
(n=56) WO YRS 2ot 32(57.1)
Z23I| QLOtM 22(39.3)

7|E} 0(0.0)

Zik= Table 7701 AAISIAC. LAUBIREEY Bt 2 590| 7olst A2 LEIHTE Heh
72RO FR AP 100%2 2¥ ARVl Ry =2 A2 UERRD, F0tE 50%, Fhet7(H
50%9| 3% A|=7} 71y Y2 A= LIERRT. &2 FI2t7|H 50%, #E 50%2| 5% A=} 7t
Y = HERD F0HE 100%2] 118 A7 74y Y| LERHT). 0j= 58, 9 A|=7t 7HY =
A LERRD 18-, 118 A=F TR S LERTE 242 28 AIR7F 7HE =2 LERRE 18 A=
7b 7t S LIERRCE B2 S” AIEOF T = LEHReD 1,38 AlRTE YO LiERCH S8d2
H2tF 100% AR O Al=7F 7HY =1 38 Al=7F 7HY HUCH Hs 28 M=ot 7Y =%
A, 11 A=R7E 7HE YO UEHRTE M2 2% ARV 7 S0 198 AEIF 7R Y LIERRLE.
2 V|25 BIReH M, Y, d=0| oist 7|==0|M H2tE 100%2 28 ABIt SSHe=
MY 71RO 22 A2 UEReD 0l 2fd, 2, HEo| oist 7|==0M Fotd 100%2] 11
H A=) 71 S22 D22 LIERRT

282 Aol o5 ZYEY 11740l MOl Get MZE DEH HSRS
=

Design Expert 13 programg AME50 BHSEUZAHS AMAISH Aut, AHZ} 7|5 ZAESE F
derd 715, Of, Az, =29, Y 720N ROM0| Us A= LIERCH =gl ot
(A), 7I2t2|LH(B), AA(C)e| =&gH|80| TE vl Hzo| J7|2=o| F2, Special Quartic 2
30| MHA0| &2 3|7 Y2 MHZAUCHR?=0.9996). Y T|HAIQ| FZF2 19.180|1, Ro|gt&E2
0.017222 LIEILL p<0.05 +F0IM R2lg Aoz LIEIGCE,

MY A=lof o2t ARSE MgReS R0 MU J|s=E HIKS A1t Table 781 ZCh =& #H40
TOtA(A), 7ret7|th(B), MtA(0)el =gtHlg0 e ety 7|229| F2, 40| =2 97 2
2 Linear 230| MYE|UCHR?=0.7846). sl 3|HAIQ| FZt2 14.570|11, REER 0

Lt p<0.05 £=0|M RO|5t HO=2 LIEIUCt Figure 149 trace plot2t Response surface plotOllAd

ek V|szof 2 deks Fe FR2URE 7IE7|9l ASY0] i 2 AF(O)0|H el SHY

e
A
ML

JIZOR HWAZ(O)Q BYO| B4 HUHH ISt SIS WO, ROH(A), Fp7IHH(B)0) B

—/ — - [y ) o

O| S7d+F Hetd TS0t dasts A2 LIERRLT
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Table 77. AS5S F240 tist B2} 7|8E =AF &4
REIE
60H:| * Kk 9_—&}_* 9\'_*** %Lé!jl:l*** 2|7CI}_*** ZE_!E*** A_||'|**
Sample s | | A
1 4.31+1.00° 4.11+£1.042 4.28+0.95° 421+ 0.97° 4.65%0.943d 4.25%£1.01° 4.30+1.06% 4.06£1.00°
2 4.80%1.01°¢ 4.60+1.10% 4.64+1.07% 4.76+0.98¢ 4.96+0.96% 4.84+0.96¢ 4.93+0.91¢ 4.55+1.049
3 4.06+0.86° 4.20+0.94° 4.23+0.99° 4.21+0.85° 4.38+0.98° 4.35+0.91¢ 4.35+0.82% 4.13+£1.02°
4 4.21+0.85° 4.28+1.05% 4.30+1.02°% 4.24+0.98° 4.58+0.97%® 4.45+0.89% 4.36+0.98% 4.16+1.00%
5 4.78+0.94¢ 4.68+0.91°¢ 4.71+0.88¢ 4.81+0.94¢ 4.94+0.94¢cke 4.69+1.03 4.85+1.00¢ 4.50+0.97°
6 4.63+0.93%¢ 4.56+0.91°¢ 4.53+0.85%¢ 4.60+1.055 4.91+1 02bcde 4.69+0.93" 4.56+0.89 4.49+1.00°
7 4.19+0.85° 4.38+0.86%¢ 4.31+0.96% 4.30+0.93%® 4.59+1.02% 4.33+0.86° 4.25+0.81% 4.33£0.973«
8 4.36+0.93% 4.20+0.90° 4.36+0.86% 4.43+0.96%¢ 4.61+0.98%¢ 4.45+091% 4.40+0.97% 4.20+0.92%¢
9 4.69+1.05°¢ 4.68+1.06¢ 4.46%1.04%¢ 471111 5.00+1.03¢ 4.74%1.02% 4.73+0.98 4.5140.89
10 4.29+0.93° 4.44+0.97%¢ 4.35+0.94% 4.24+0.93° 4.49+1.03° 4.33+1.01¢ 4.34+0.99% 4.30+0.85%
" 4.11+1.06° 4.11+1.07° 426+1.11° 4.33+0.97%® 4.53+0.96° 4.21£0.97° 4.18£0.97° 41140912
1) * p<0.05, *** p<0.001

2) A 7-point “liking” scale :

1 = extremely dislike, 4 = neither like nor dislike, 7 = extremely like

3) a-e! values followed by different letters in the same column are significantly different(p<0.05) according to Duncan’s test.
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Table 78. A3AHE =& Alof At
Responses Model MeanzSD R? F-value  P-value Equation
overal . 1.01739A+1.09732B+1.2
liking Linear 4.40+0.14 0.7846 1457 0.0022 1232C

1) 0<R?<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum
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Figure 14. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on overall liking of stir-fried pork mousse

S Eotet 21} Table 792 Ztf. =EH#H4Q FOF(A), 7I2t7(H

Hzot AsFE 729 o 72EE B
(), EHF(O)9 =gl T 2 7|§E9 %, 2330| =2 37| 222 Linear 20| MY

E|ACHR?=0.6130). sliY S|HAIQ| FZL2 6.340|11, RISES 0.02242 LIEIL} p<0.05 &+F0IM &

oI5t HOo=2 LIEIGICE Figure 152 trace plot2t Response surface plotOfA ot 7|S=0| 2 IS
FE FQORE= 7|87|9] HUii0] 712 & AAA(C)0|H AT ZAAH J|&o=z A2AA ()9 &F0|
SHegeE W9l 7|2=0t Stk B, FOHE(A), Fretr|H(B)e &F0| S7tgd+E Ste| 7|27t
Yaste A2=Z LIELGT
Table 79. Z2HHE &8t AlE53 Fo49 o 7|== It
Responses Model MeanzSD R? F-value  P-value Equation

Taste Linear 444+016 06130 634  0.0224 1-05514A5217-%%857B”-2

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

3ID Surlace

trace (7 qpel)

C (4)

taste

Swaten Yo Teference Dats L Teesls Semd

Figure 15. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on taste of stir-fried pork mousse

MY Ao met MRS H'ES 249 HXo| 7SS HIKSH At Table 801 ZCH S&Bi40l
TOrA(A), Ftet7|Lh(B), M2tA(Q)el Z&H|80 T2 HEo| 7|59 AR, Y0 =2 37 =2E
2 Linear 20| MHZ[RACHR?=0.8123). 3HY SHAIQ| FZt2 17.310|12, Ro|E2 0.00122 LIE}

FOA FO|5t Ae= LIEHGCt Figure 162| trace plotzZt Response surface plotOflA

L} p<0.05 %
QOIZt= 7|27(9] HchZfo] 713 2 A2tAH(Q)0|H AFo| SAA

HTo| Va0l 2 ¥YS F= F
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JlEeE AP(Q)9 0| S/tEeE HE9 VBRIt Stste B, ot (A), I (B)e
O| S5 9| V2Tt gasts A2 LIERRLT

Table 80. ZsHHE 2T AHERE P24 A 7|2k BIt

[= ey
Responses Model MeanzSD R? F-value P-value Equation
Viscosity Linear  4.48+0.12 0.8123 17.31 00012  1.042902xx1.110668+1

1) 0<R?<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

3D Surface

Trace (Pigpell

i
[o

C4)

taste

Swomten Yem Teference Dats L Femats Brd

Figure 16. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on viscosity of stir-fried pork mousse

2 A=l Tef Mot AsRs 729 dE9| 7|2E=S FUteh 21t Table 812 ZC}

TOFH(A), ZHet7|H(B), H2tA (02 =fH|E80 e HEo| 7|39l Fd2, 438380 =2 2¢ 2%
2 Linear 230| MYE|UCHR?=0.8123). slid 3|HAQ| FZt2 17.310|1, RJEE2 0.00122 L€t
L} p<0.05 £F0M F2I5t W= LIEIGC Figure 172 trace plot2t Response surface plotOilA]
F0Zt= 7|&7(9] HBHgio] 7td  dad(Q)o|H Aol S

24 J|ss0 2 Y F& =
JEOR WAA(C)O| B0 BT BHUO| J[BEIt BV U, TOIY(A), FRPIILHEB))
30| ZIH42 BEYC ISt Lasts HOR LK

Table 81. ZBtAHE &t Algfa F240 544 7|2k HIt
Responses Model MeantSD R? F-value P-value Equation
Swallowin —inear 4694015 06186 6.49 00212 1.12259041.154328+

g

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

D Sudface

Trace (Piepe)

"

swaliowing

Brnraton Yoo b Foed (L e g

Figure 17. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on swallowing of stir-fried pork mousse
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A Ao o2t 2T HFES RAS HE9| 7|§ £ YUKt Z1} Table 822+ & f =g

TORA(A), 7t2t7|(B), AA (02 =gt e HAQ| 7|39 F2, “maol 2 2 2

2 Linear 20| MYEAUCHR?*=0.6747). aHT sl?l*'-O—I F2t2 8.300]2, v_o_lszF 0.0112§ LHE}

L} p<0.05 £F0M |95t A2 LIEICTH Figure 182] trace plotlt Response surface ploto|A{

AL 71220 2 S F= FRUXE 7(S7(9] HUiZo| 7t 2 HA(Q)o|H Ao S4E Y
A

=22 H=AH(Q9 0| SVd+SE M=o J|2E0t STtsks B, SOt (A), ZeIH(B)e &
|

o o

O ZIKEAE Yol J|SEI} YA HOR LT

Responses Model Mean=SD R? F-value P-value Equation

Texture Linear  4.48+0.14 06747 8.30 0.0112 1-06308§g716-131C013B”

1) 0<R2<1, close to 1 indicates regression line fix the model
2) A : Guar gum, B : Carrageenan, C : Gellan gum

3D Suifaxe

Trace (Prepel

texture

Figure 18. Response surface and trace plot for the effect of Guar Gum(A),
Carrageenan(B), gellan gum(C) on texture of stir-fried pork mousse

o2 28 A= (H2E 100%)2 SHAREEIZ|H50%, B2H:50%)e 7I2= =27t =2
gt 0], e, Y, dx, d=9 7|==0M 118 AZ(FF0tH 100%)2] 7|==7t 7t ¢

Al LIEHGCH(Table 83).

Table 83. 23HE &Y =
A9E a0 olFf o
JEE JEE 7|

—_

rot
2
i

Zo| HEQ|
s ylk-2=
2

9

FaYe)
T

s FA0AS HSHYA 24A Heg SHeE L A4S UHEHHE £x[= Table 840 AlA|st
QUCt H=ZFHS FA0Me AtA Hlg z[HetE 26t ZqHSQ FOotE(A), 7127 |H(B)E AH|R}
A 23t BE S=0|M HIHH[E0| SVIESE TS E0F HASIRZI0 24X (minimum)2 A
AAA(O)2 2R (minimum)22 §o§ﬂ2'31, a2 oty & St AMAHEFZ(KS) 1
2 7|20 220 "#He W(in range)2 HAHSIRUCE AHEHES P40 Ofst 7|5k= =
IS 2|0|s5t0 +|EHZ|(maXImum)§_ AMASHH £x| 2AH(numerical point)E O|&5t%
zMHo=z JFotd, 7tepr|H, AetA9| HUHH|IE2 42 21.0%, 7.5%, 71.5%2 LIEtHS
D1 desirability= 2F 0.52952Q1 ZiS2 LIEIGCE, O[0f| CHSE response surface plot2t contour plot2
Ct.

Figure 190] A|A|5tS

-IHJ
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Tab

le 84. Constraints for optimizing for gelling agents

Constraints

Numerical optimization

Solution
Independent ;LO%I_(A) min,
bles Z+2t7|LH(B) min.
varia 33174 () —
3= in range
o max.
pH in range
A
L in range
a in range
b in range
Response SBE EN
variables i i
25t max.
|2 max.
o max.
He max.
=44 max.
Al max.

A guar

Desirabilty

Figure 19. Response
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AN

o]

l(valine)2| 3712 E4 Of0|ette2 w04

&l

(leucine), O|AZFAl(isoleucine),

A
—

BCAAE =

| 202 Yot Yot of & S5

| Wzl
o

401

i 25 gds S|

KX

H2Cy e,

S

[20jat &t

=21

—

—

Ct

Y= O|0{R|0f AZHoj|A|

2l
=

it
~X

A
24

e Wy Oofoji=dt

|

(Protein Digestibility-Corrected Amino Acid Score, PDCAAS)O]|

=

£4S 7 Utk B

9

lactoferrin,

=gy
(1solated Soy Protein, ISP)2 333 712{0] BmZ HY0|7| TR0l ZAZ0|D T4 ofolmto] 2
Uct.

o

=

o

=
immunoglobulin,

e (Whey Protein Isolated, WP)2 =&

—

20| 7t

—

—

Z

of
ahict

[

= 2HEQ 2220 AAEO 4

9 o2 Yls
=

zo-ll:
Ct

|
=

|7+
o

Ct

== KAl 100%
o

w2 csiEle 9

2t
(=}
ot,

o

cC

o

bovine serum albumin,

oFz

ULt
ohd,

el

A

=
o

T

M
el Of0li=dt 2H0|7F RUA7|

’

B-lactoglobulin, a-lactobumin,
=]

oict A B4 A%

Al AAof E

Az

|-

—

ofl
transferrin
=

CHEH(Whey Protein Concentrate, WPQ)ELH &
S

O]

3|

Z
o

o
T

7ICH= 0|0 Eg|QAC}HS],
(Response surface model)O|

=]

SHRAC.

HASHO CiEat 20| 24

a2 A

4

AlE
=9

bl

i

_z_l

, BCAAS| A

Component 3
C:BCAA
0(0.00)
0(1.00)
12(1.00)
0(0.00)
6(0.50)
6(0.50)

’

Component 2
B: WPI
0(0.00)
12(1.00)
0(0.00)
6(0.50)
0(0.00)
6(0.50)

/dMe] 7=
FRUCE.

F

o

[s1

’

L

k=l
Component 1

. ISP
12(1.00)
0(0.00)
0(0.00)
6(0.50)
6(0.50)
0(0.00)
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Table 85.

Space
Vertex
Vertex
Vertex
CentEdge
CentEdge
CentEdge

2

1

& ZAts 748 DHEL=Z HAH|AHQ V|
4

=

Std

A} 7|



7 7 AxialCB 8(0.66) 2(0.17) 2(0.17)
8 11 AxialCB 2(0.17) 8(0.66) 2(0.17)
9 5 AxialCB 2(0.17) 2(0.17) 8(0.66)
10 10 Center 4(0.33) 4(0.33) 4(0.33)
11 9 Vertex 12(1.00) 0(0.00) 0(0.00)

2 ABO|Mol ClYstATE RalchE (2ol

10

. S7H8), EelREHHE0IFFEE WPIM00, 0l=),
BCAA(REZIZAE, O|=)S AESUCE CHiZsiaay 2of nte nHzIstde(ol B2 FOote
St gote|3, trstir), SFHel FACGI7ISFH2s=Y, Fo0L2AZ-R), SFHE s
SU(ERHCFASSY, FOAMSZHER), ST & &, FEOIAMZER), AR(ME
AR, ME2?R), des@Eele AF2E de, ZLAEII2(0h, Oy AWML oiEd, £A00),
SEYHE StorEE, MAOAHEAHY(F)), 2a(thd JEE HLY 7t= 43, tY), A+ (R0[20[2
32t GAls, 20[2t0]Z), FOtE(Guar gum, FOIHAASHE), AztF(Gellan Gum, EFOIOfAA
g 2 2AF SHOIRE St 7of

= T

N

u
rd

’

OH
o
u
]
]
N
-
)
Q
Q
Q
D
D
-]
Q
\3
ot
01
2z
>
&
0
v
ro
1
ro
B>
oH
o
-u

|5t MSMES A WAl oF 10.9%0] sHYsHs CHEASIAR 22|chFHHet,
&510] |25t 20 A= HiEH|= Table 850 AAISHACE baseFA &= &0t
O] 23 1t 7ot Z=0IM 4582 01, S WARLH 1 O3,
Hot2|Z 609, = 80g, dA+ 409, =FHI2| F2 1409, =242 52 209, ¥F 409, 22F
509, M& 109, &2 0.1g & Y11 Z&SICH. base FA0| OfA AV|A Mef CHEEASANE EOf
AOolZCH O 2, 2= S0M 12 ZF SEAIA oY AolE &, SF0l oAz el At

HAH=ZQl Ft2tr|d, otAE A 20 EFe|H SHAIAHM SO0 =0{ACtH ofmy,
o 2= 64T+5UCH ¥ JHO0| Bt o| =M S2H|2| &2 IS
O A-201AM 308, EHD0IN 4412t SO 25 A2E FH|5HACE.

Table 85. AE/AZ| A= HlE

u

Ingredients(g)
EEHiE ofAl A
STHRL umsany ¥ g o e AuF o el

=2 A
T=

e SY2 33 B A4S HAlst
o MoE ZHO| F2I Y AHZH40cm 40cm*40cm)ol| A|RE 1 MZZ|(Spectrophotometer

CM-500D, Konica Minolta, Japan)E O|&5t0 Al=o| oH IYRCl Lzi(Lightness), azt
((+redness/(-)greenness), bzt((+)yellowness/(-)blueness & SHEsIRACE M= 33| gt= S5t
o B2 LIEHACE

o GEot pH £FE ol 2 2| Al 591 SF4 40mLE EFBt wBt7|(IKA® VORTEX,
GENIUS 3, Germany)E O0|83l0{ &&9| A40j &, nitgodol MAsMS %510 Y=ot pHE
24310t Y=2t pHE 22 @@= (SCM-1000, HM DIGITAL, Korea)2t pH meter(Orion
star A222, Thermo scientific, Singapore)2 33| B2 =Z510] Y28 LIEHLHQUC

o SRR 4 AR 25 SYSt RUSZ 5g4 Fot] 2 2 =F7|(Moistre Analyzer
MX-50, AND, Japan)Ofl €1 33| gt5 =35l0] Wdgi2= LIEILHUCE

o AEs DYPRSAE FF V7IE 3HAGIEZ H3) B &F YH AH2Yo| YAE gHez &3
SIUCH SMEAT|(Texture analyzer Taxt2i, Stable Microsystems Ltd, Godalming, UK)S &
Z|cH

&30 A2 SHEEE A= 87/0] 0| 15mm7tA| S¥st 2, 53] vh= st Z0lM
AU 2 RUS AASt 32| Bdes 75U
AHZAPY|SEE AR HOQZ7L A tiF, 2R, SFH(2], i, 2=, ZStHo| tist L2717t §
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T MERES A O 0f2{20] gl S0M-80TH M9l 80BS THUR MEsUC Y 2
Of DHET A% SR AABO| DYSAS AAIFAD QI 2120t MXE OHED 27 2
NGO JSSZAD} AT LSO CHYsAnol SEEISS LRlstol HZE A
22 1714(200) MYTIZ U £ e 2
42 HASIES BIICH 3, 22

9|
Yolol Ml At2| HeETE 7IYE 11
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e oo 2
u

=2

N

o oh

1
ul
0
1>

o
]
i

10 10 o fr od
T
o)
NY
X

fol

H1

o
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-

S, 2e|RYTE, BCAAL M| SFQ| CHMAZ|C| H|gO0| gt
3 e k51 2=1
=

AT 9 AHZ} 7|SE Ao Fsk

‘_0 —_
nx
il
oX
=2
)
rol
Y
i)
sl
HU
N
Hr
iz
_o'h
L®
N
Y
i)
£y
=2
]
rol
nx

NE 0| Tt CHEABANE HILSIOl AIRS AZE %, OlFEIH SHME pH, 228 o
£, FE)2 25 A= C123 ZTH(Table 86).

YA 2 H=E ot ARME|o] MES =Yt Zit= Table 872 ZCh SEES &
5

2L (A), 22lF3THE(B), BCAA(C)L =8 BlE0| T2t BtEsh= #H4Ql Lgk(lightness)ol E%,

HYHO| =2 3|7 ZEZ Linear 2&0| MEEACHR?=0.3653). sl 3|HALl Rold &HY &2yt

-valuee 2.3 0|2, p-value= 0.1623 22 LIEILt p<0.05 F+EO0|M FOISHA| Q= A= LIEFGCE

TR DFRISHE| AR Al SEEHQ CHEIZSEAZ0| TE Lgi(lightness)2| 2f0|= LIEFLEA| 4Qf

Cf.

S0l 22|UiECE(A), 22|9FTE(B), BCAAQ)S Z§ HI80| 2t Bheste B4l agk
= ACH

((H)redness/(-)greenness) o] 2%, dYH0| =2 3 2= Quadratic 20| ML

(R?=0.,9448). alie 3|#Alel & I} F-values= 7.22 O|Z, p-values= 0.0289= LIEtLt
p<0.05 £Z0|M Folst A= LIEIGCE Figure 202 trace plot2t response surface plotO|A agt
((+)redness/(-)greenness) 0| 7t& 2 Fda F= 2N 712719 HOZ0| 7t& 2 BCAAQ)O|H 4
dol S 7|22z e tFHH (AL AIHH|E

1o
X
N

oX

Y

A
= 0] 71842 azk((+)redness/(-)greenness) 0] 24
Ste g, 22IRHTHM(B), BCAAQ)Q H7HHIRO0| S7t84% agl((+)redness/(-)greenness) O Z7t

Ste A2=2 LEFRLT

2z
HA

-

SYHA0l 2T (A)

O

=2l FHCH(B), BCAAQ)S

Tlol

g 20| et gSste gl

’

((+)yellowness/(-)blueness) 2| &<, AYAHO0| =2 2 =2P=Z Linear 20| MH=UCH
(R?=0.6069). offdt 3|HAC] Ro4 HZ ZA Fvaluee 6.17 0|11, p-value= 0.0239 2 L}EtL}
p<0.05 £==F0|M RO|5t Zo=Z LIEIGITCt Figure 209| trace plotlt response surface plotOlA b3t
((+)yellowness/(-)blueness) Of 7t F&2 = M 71272 ASHZO| 7ty 2 BCAA(Q)O|H AH
o ZAIM J|Ro=2 BCAA(Q)L H7HH|0| 271842 bZk((+)yellowness/(-)blueness) O] ZtASH= Ht
™, Z2|FTH(A), 22lFYTHH(B)2| MIHH|E0| S7tE4S bik((+)yellowness/(-)blueness) O] S7t
St= 222 LIERICE
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Table 86. AEAe| A= H|&

Color Moisture Sugar
sample L-value a-value b-value P corcl)}oent (%Or&%ec% H(a Nr?r?ﬁis

26.96+2.31% 10.90+0.67° -0.67+0.12f 4.70£0.11M 47.13+321° 2.400£0.1732° 37,476+4239.67¢
30.40£2.30"¢ 15.29+1.91¢% -0.89+0.05¢f 4.65+0.10M 49.33+0.96%¢ 2.867+0.3215% 25,586+918.16
34.27+6.99¢ 16.77+2.55¢° -2.16+0.49° 4.02+0.042 48.6410.64% 3.933+0.6429°¢ 18,694+717.832
32.8612.61% 13.2940.11b« -1.17+0.76%f 4.58+0.029" 47.06%2.06° 3.167+0.4163%¢ 27,481£1601.7¢
31.3242.81%¢ 11.95£0.52% -2.01+0.30% 4.29+0.01¢ 55.65%1.24¢ 2.967+0.5774% 27,654+1430.78¢
31.45+2.56 14.03£0.21b< -1.04£0.56% 4.22+0.01°¢ 54.78+0.449° 3.433+0.2309" 32,671+3228.70¢
23.97+4 20° 11.14+0.55¢2 -1.9140.35% 4.48+0.01°¢f 53.51£1.55% 3.333+0.7371°%¢ 32,783+£1501.27¢
30.47+£0.14"¢ 13.59+1.47b< -1.33+0.165f 4.44+0.01¢ 52.64+0.83b< 3.067+0.4933% 21,540+4765.34%
33.2142.27% 14.33£0.80 -1.87+0.15%¢ 4.19+0.01° 56.90+1.65¢ 3.533+0.2887" 22,933+1620.58%¢

10 31.6942.71%¢ 12.83+0.15%¢ -1.71+0.413 4.33+0.01¢ 55.54+0.71¢ 3.233+0.3786%¢ 24,474£1423 .17

11 28.34+3.21%¢ 12.47+0.59%¢ -1.40%0.11bcde 4.53+0.01% 46.26%6.24° 2.40040.32 40,916+3748.98¢°

1) p < 0.05
2) mean +SD

3) a-i: values followed by different letters in the same column are
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Table 87. CHMIZBIATE BEE AEMalo| ME

Response Model MeanzSD R? F-value  P-value Equation

L-value Linear  31.12+2.51 0.3653 2.3 0.1623 2.38A + 2.63B + 2.83C

} Quadrati 0.95A + 1.29B + 1.40C -
a-value p 13.3+£0.59 0.9448 7.22 0.0289 0.0084AB -0.061AC -0 0554BC
b-value Linear -1.46+0.35 0.6069 6.17 0.0239 - 0.11A - 0.07B - 0.19C

0<R?<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA

Trace (Piepel) AP
3¢ 1.000

L value
L

T T T T T T T
1.000 0.000 1.000

0400 0200 0000 0200 040 0K0 08X
B: WPI C:BCAA

Dewiation from Reference Biend (L_Pseudo Units) Lvalue

Trace (Piepel)

a value

T T T T T T T
£300 Q20 0000 00 000 G600 080

Deviation from Reference Blend (L_Pseudo Units) avalue

A: ISP

Trace (Piepel) 1,000

b value
I

- - . - - - - 1.000 0.000 1.000
G40 N0 0M0 020 o0 ose om0 B:WPI C:BCAA
b value G2y

Deviation from Reference Blend (L_Pseudo Units)

Figure 20. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on color(L*, a*, b* value) value of high protein care-food jelly
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Table 88. THHZSAAME S@TH AE|H2[9] pH



Response Model Mean=SD R? F-value P-value Equation

pH Linear 441+0.06 0.9352 57.74 <0.0001 0.38A + 0.38B + 0.33C

0 <1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA
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Figure 21. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on color(L*, a*, b* value) value of high protein care-food jelly
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g i =742l Rold 4 2

H0| =2 3P BYZ2 Quadratic 280| MZAL|QUCHR?=0.9560). &

= 26.670|1, p-valuee 0.00172 LIEtLE p<0.01 £F0M ROIst Ho=2 LIEIGOH, ZEOf
g2 R?Z0] 0.956022 O =4 QYE[RACE. Figure 229| trace plott response surface
plotolM sZeteo| 7t 2 dgds F= 2Ae 71287(9] HO0| 7td 2 Z2lf3 T (B)0|H Ad
o SHY 7222 Z2tFHH(A), 22|RAUTH(B)S dIHH[E0| S/tEdeE 20| d4st= A
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Table 89, THHZBIANES E8i5 ACiHR|o| 228Y
Response Model Mean=SD R? F-value  P-value Equation
Moisture 3.89A + 4.08B + 4.06C +

content  Quadratic 51-598i1-1 0.9560 2667 0.0017 0.000273AB + 0.254629AC
0 +0.187671BC

Yo

1) 0<R?<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA
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Figure 22. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on moisture content of high protein care-food jelly
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Table 90, CHEZSIANE B35 AElMR|o| Qe

Response Model MeanzSD R? F-value P-value Equation
Sugar content . 0.21A + 0.26B +
(Brix %) Linear 3.12£0.25 0.7592 12.61 0.0034 032C
1) 0<R?<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8AtHHl(Whey protein isolated), C: BCAA
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Figure 23. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on sugar content of high protein care-food jelly
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Table 91. THMASIAZE Egfet AEHME|9| B
Response Model MeanzSD R? F-value P-value Equation
Hardness : 28382.46+% 3098.8A + 2058.06B +
(N/m?) Linear 4523 56 0.6534 7.54 0.0144 1718 67C
1) 0<R?<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA

- 143 -



Trace (Piepel) J\ ISP

Hardness
[
1
| o

i B
$000 4 i —
A
20000
5000 —
T T T T T T T 1.000 0.000 1.000
QMO0 A0 00K GNO Q400 080 0B B WEI C: BCAA
Deviation &om Reference Blend [L_Pseude Units) Hardness B{12)

Figure 24. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on hardness of high protein care-food jelly
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Table 92. AH[ZQ| NFzIspd2|of 26t Q14 L FOjdlS

Question Categories N(%)
nARSHEZ|S s 2 E-0l o 14(17.5)
QIOAIL}? oL 66(82.5)
TEEZE 1(7.1)

nARSHZ|S WISt OlRs AU M 2(14.3)
oYL =5940| 319A 5(35.7)
FY717t AUOtM 6(42.9)

SI20| 1 ¥ oy 2(14.3)

DYUSYAS YOt 2R 234 60129
Mz|sHlL b =0 3'5%| 1(7.1)
SIS Soj| 1-23] 2(143)
67Heol 1-23] 321.4)

ot (06:00-11:00) 0(0)

. H44 (11:00-15:00) 5(35.7)
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U= OHAI(TV, Al&E) 14(17.5)

oH gy 4(5)
=02 4 9ls 41(51.2)
Etc 1(1.3)

1) n=14(the people who have experience of purchasing a care-food jelly

= =200

SgE AYA 2”0 oa ZHE 11709 MY w2t ARFH Ao CiSt 7|EE= RAF Zites
Table 930 AH|A|SFUCE Design Expert 13 programe AFR35I0| SISHEHEAMHS AA|SH

I1|a| Z{H}Z 0| |2501| [Ho} 1117|. 7:'J_1|'E

LL_|L

AE
2|CHF R (A), 2|7 EHB), BCAA(C)—I =g HlE2o Tt 285t

_{
)
o
15
O
~

MBI T2t HZE 11712 M
r

of 2t SYHsol & = il
MBEM0l 7|50 AR, MYAH0| =2 37 22 Linear 20| MHEACHR?=0.6348). s 3|7
Alo] Qo|M HA™ A1} F-values 6.950|1, p-values 0.01782 LrEr r p<0.05 £+F0IAM FoIT H2
2 LIERICE. Figure 259| trace plot2t response surface plotOilA] HEH4QI J|S =0 71 2 F&2
Fe 24l 713719 ZoA0| JtY 2 22wyt ()00 dEe SHd 7IE2=Z BCAA(Q)2Ql &7t
BIE0| S7tedes MBIl J[sert UASE BHH, Z2|wdTH(B)el dVHHIE0| S/ideE et
° 7|27t B7t5ke A& LIERT,
Table 94. CHMZStAZHE Egbot AEIH2|9] AMEBHAOl Tk
Response Model MeanzSD R? F-value  P-value Equation
Queral linear 4634025 06348 695 00178 0.39A + 0438 + 0.34C
1) 0<R?<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA
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Figure 25. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on overall liking of high protein care-food jelly
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7|59 HAR, HEAH0| =2 I RE=2 Linear 20| MY ACHR?= 04396) e 2HAel RO
o dd A2} Fvalues 3. 140|; p-values 0.098622Z LIEILL p<0.05 £Z0|A SO|5tA| Ut
JCHH AEIMZ] R A STRHPQ CHEEZISIAO| T2 AH|Z 7|S& EH@*Z%%OI o 72L& 2}
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Table 93. SHUAME Ystet AE|UR| 7|EE ZA}
Overall , Hardness
Sample o Apperance Color Smell/flavor Taste Hardness Texture Swallowing , ,
Liking intensity
1 451+1.32% 4.61%1.22% | 4.66+1.05%C | 4.39+1 15b¢ 4.51+1.33d 3.91+1.40% 4.18%1.48° 4 53+1.35° 3.99+1.16°<
2 5.11+1.01¢ 4.7+1.06%¢ 4.75+1.00° 4.85+1 04% 5.13+0.95¢ 5.03+1.08f 4.95+1.039 5.38+1.02° | 4.08+1.26%¢
3 4.18+1.31° 4 38+1.32° 4.53+1.28% 4.00+1.26° 3.75%1.382 4.18+1.213¢C | 4.48+1 16%¢ 4 45+1.26° 3.55+1.21°
4 4.96+0.97%9 | 4.73+£1.08%° | 4.71+0.96% | 4.98+0.98% 4 94+0.95¢ 4 84+0 88%f 4.88+0.869 5.16+0.86° 3.64+1.27%
5 4.33+1.18% 4.58+1.142b 4.34+1.17° 3.95+1.30° 4.30+1.27°¢ 4.28+1 23 4.29+1.14% 4.66%1.11° 4.20+1.08%
6 4.43+1.042b 4.5+1.07°%° 4.49+1 102 4.20+1.18% 4.24+127° | 455%1.04% | 4.45+1 03%¢ 4.48+1.20° 4.28+0.99¢%
7 5.20+1.07¢ 5.05£0.99¢ 4.69+0.9832¢ 5.04+1.04¢ 5.11+1.03¢ 4.91+1.03¢f 4.83+0,99« 5.55+1.09¢ | 3.80+1.07°2*
8 4.99+0.99 4.65+0.99% 498+1.11¢ 5.15+1.08¢ 4.79+1 11% 4.49+0,95% 4.75%1.07< 5.61+0.864 3.80+1.23%¢
9 4.26+1.18% | 4.68+0,99%¢ | 456+1.11% 4.43+1 26" 4.08+1.22% 4.30+1,13b¢ 4.33+1.12% 4.70+1.11° 4 46%1.02¢
10 4.63+1.10° 4.64+1.13% 4.36+1.128 4.63+1.14¢ 4.23+1.20° | 4.20%1.113¢ | 4 .68+0,98b< 461+1.17° 4.29+1,03¢%
11 4.34+1.36% | 4.86+1.02%¢ | 4.75+1.01%¢ 4.80+1.04% 5.03+1.04¢ 3.84+1.29° 4 .34+1 40% 5.20+1.00%¢ 3.58+1.22°
1) p <0.05
2) mean tstandard deviation
3) a-f: values followed by different letters in the same column are significantly different(p<0.05) according to Duncan’s test.
4) 7-point likert scale(7 = Highest, 1 = Lowest)
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Table 95. THISAME St LEH2|9| 22 J|2E

[= e bl

Response Model Mean+SD R? F-value  P-value Equation

Apperance  Linear 467+0.15 0.4396 3.14 0.0986 0.40A + 0.39B + 0.37C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8AtHl(Whey protein isolated), C: BCAA
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Figure 26. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on appearance preference of high protein care-food jelly
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Table 96. CHHZSIA Y

Response  Model MeanSD R? F-value  P-value Equation

Color Linear 462+0.17 0.3722 2.37 0.1554 0.39A + 0.40B + 0.37C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8AtHHl(Whey protein isolated), C: BCAA
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Figure 27. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on color preference of high protein care-food jelly
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Table 97. CHEHZESHAZY

(i
ol
rol

AEHR|0| BN J|BE

Response Model MeanSD R? F-value  P-value Equation

Smell
/ flavor

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2t =¥ ([solated soy protein), B: £2]- 9Tl (Whey protein isolated),

Linear 462+0.36 0.5457 4.81 0.0426  0.39A + 0.43B + 0.33C

C: BCAA
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Figure 28. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on smell/flavor preference of high protein care-food jelly
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Table 98. CHHZSIAE Sgfot ABH2|Q] OF V|2
Response  Model MeanzSD R? F-value  P-value Equation
Taste Linear 456+0.24 0.8004 16.04 0.0016 0.41A + 0.42B + 0.31C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A B2t =l (Isolated soy protein),

© Hp]o X chun

IO v T
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Figure 29. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on taste preference of high protein care-food jelly
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Table 99. THISAME et LE/HR|9| B V2%

Response Model MeanSD R? F-value  P-value Equation

Hardness Linear 441+0.30 0.5300 451 0.0488 0.34A + 0.42B + 0.35C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA
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Figure 30. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on hardness preference of high protein care-food jelly

Table 100. ASLME et A8HR|9| 3Y 7|2k

c(12)

Deviation from Reference Blend (L_Pseudo Units)

Response  Model MeanzSD R? F-value  P-value Equation

Texture Linear 456+0.20 0.5735 5.38 0.0331 0.37A + 0.42B + 0.36C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHHl(Whey protein isolated), C: BCAA
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Figure 31. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on texture preference of high protein care-food jelly
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Table 101. HEHUSIANE =8ct AEAZ|Q] 2H 7|2%
Response Model Mean+SD R? F-value  P-value Equation

Swallowing  Linear 494+0.37 0.4598 3.40 0.0852  0.42A + 0.45B + 0.36C

1) 0<R%<1, close to 1 indicates regression line fix the model
2) A: B2+l (Isolated soy protein), B: £2]-8&tHl(Whey protein isolated), C: BCAA

Trace (Piepel) A ISP
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Swallowing

Swallowing
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T T T T T T T 1.000 0.000 1.000
QA0 0200 0000 0200 040 0800 08 B:WPI C: BCAA

c12}

Dewviation from Reference Blend (L Pseuda Units) Swallowing

Figure 32. Response surface and trace plot for the effect of Soy protein(A), Whey protein
isolated(B), BCAA(C) on swallowing preference of high protein care-food jelly
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JCHEl 8 769, BCAA 1.2g22 LIEtGO D, desirabilitys= 0.526Q1 Aoz 2ME|QCHFigure 33). &2
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Table 102. Constraints for potimizing for protein

Constraints name Goal
A:ISP maximize
B:WHPI maximize

C:BCAA minimize
Moisture content in range
pH in range

L value in range

a value in range

b value in range
Sugar content in range
Hardness minimize
Overall liking maximize
Apperance maximize
Color maximize
Smell/flavor maximize
Taste maximize
Hardness liking maximize
Texture maximize
Swallowing maximize

A ISP

Drabiity
o
ha

B (12)

e 3 o 12
BwWel C BCARM
Desirability C(12)

Figure 33. Response surface for the effect of Soy protein(A), Whey protein isolated(B),
BCAA(C) of high protein care-food jelly
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£ AlZst Olgtstd &4 24 L B[R} J|ok ZAE HAISIRICH £ BuE BiEe=z =g
Fof THHSO| HRIE HYotH SO 2(H HIRHIZE TZotRUCt 1 Au, Ze|tiFTH
17%, =2|F3 T 73%, BCAA 10%7t 2(H ST UL LEIGCE 2|HEo=z ARE DT
nPzistAe|o| ABkgE 242 HAISH Zut CHEHRAO0[ 1009 © 13.4892= LIELLt AlEQ|kEQMA
AMSHAZ|Ze| ‘0t BA| 7|Z(AE 1009 G THEHA 119 04, 1€ JYEE 7I&%|2] 20% O[4)
2 SZAPle A2 LERT

[= I = Jy

3) O] YNHTE S A U YU ) B}
=4

2EA (3atEE )9
=0l oist oy oS A 2 Yool e AAYEY AF MHE St ofp|gdS +ASHA

Ct.

(1) ofe] e A+

O eRoHy

20224 5% 1URE 20221 8Y 3020 J|ZH SO NS OHIHRUOIN RS W olEt Z o
B8 52 AT ST BHS L2 65N 014 4Ol 102 CHAOR MIBNUCH ChARKE YN B
Of 2T A4 4-620IUM A2 0| ZWS SAF0] AO|ZO| YAEID FY 2| JHsHo| 9
S B8 71Z0R MYHUCH SOl Y 422 TS0| 02 B}, swallowing test 1H0IBHS Lt
EffO] IBKERBIO| AlBt0] FRR M3t BIKSE AL, CIE DYSMBS =8 29 B o

QLI RACE.

SR ASE AE2 SItAFE0M A=E NHRSIPFAHZLE SSYEZ BISIUC. A=
MEFE AHEQ JLYEE ZYS raw dataS O, THA 0| =2 AT S22 IR0 F A
FH22 10719 =S I5tACH(Table 103). AlEE F AFS 2F H2oIUS W, U2 52
B o~ Ue HHER2 oF 48.8090|04, daily value & THHA H|E0| B 10%E RS2 HAISHUCE.
2t AFSE= 1022 1-39 gL FE5ieH, Sk UAS 1 22 S0l 22 @4 S==s
e 2 AStAt. AHSE AHMSY2S ‘EStt EO[HF, EE +HHAF, O FE2 2107
Y2, o R HANVYRE, H RFER A4, ‘O RE22 50k =d3E, O FE
212 YHUAH|0[R, WA He DSOYRRE, ‘EStt S =AY FYLL, EES 30| &%
BEY AA0|H, 10Y SO FAHE 48], FUF 143], 2AT 235|2 HSEACH CHAROH AARES
LA M2AE BRSO A+ 7|2 10€te] Y MM 2 R, 25TE AGSHE AUSA=2H, 2
2 AsE MBS d3Y & UEEE Fofot=S 2LSIACHTable 104)

A 7|2t & 0ah, 110 AAAS, o™ L BHKE =, ZHOIGLHENEZHMini
Nutritional Assessment, MNA), Zt0| AMSERICHMini Dietary Assessment, MDA), 4e| & &

(Euro Quality of Life Questionnaire 5-Dimensional Classification, EQ-5D)& A|GHGIC] AL At
2 H[UZASICE A 2(ZF 11920 Cieat & ESR0|A Focus Group InterviewE AA|
o, 2424 30 gt o= Y ABRF oS HIF ML 2 H7e MSOMMEH Ay

’ i} (L o2
FAlo|9lels|/7| BB ERI 9|25 (RB SOIHS: 2022-0701)2] £01S ot 43|t
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Table 103. CHAZ} Ao HSHE

Day AEH Als el Al0| THHA St2k(g)
1 ~ZHE + S04 T2+ F2t 54.73
2 YA + SYAEO|F =+ 3 39.00
3 SIEfO[SIZ + AT|YRE = + 33z 41.00
4 AZHY + DS0{Z2Z2E T2+ 2t 39.28
5 SHHAS + SRR |FZRE =+ 3 42.00
6 SEfOj¢IE Y EOfs AL C = + 2zt 36.00
7 ATJ|ARE] + AR AN Z3F 4+ AA 42 30
8 SR 07| FZRE + AUHY T2+ 32t 52.73
9 SYAEO|F + FHR| 27 FHEAA 22+ AA 38.00
10 AN7|HRY + SOEARY T2+ 32t 53.00
Table 104. AAIRSUZR| 24z}
T AARSYR| 22} AR 2 MY
o)
MAHRE
sz gz | MARRS ZISeAl 3 gol theat 7]3%‘*](@
o HES AGsIHE FHotUS. '
- ol
o = 1097t CHARIZE A AlALSH=
SAME, "R, Al Y Fa, Zot
Ue Adst=g FHsts
AAbE e 2EY2Q FR, tigre 25 2
2EYA| MAgs ST 2% AZte 7Y
Steg ro“'OEH B4 2|45t :
oA B2 R2StEE At B—
RS,
o oY Yo Y= AO|E HO| ¢
of, tieat 2 Eoxt2 53 &
AlE A0l ME 471g & A sted, of
o= 9 2L e = Ay, 384, 2
cEE, o, 20|, dAHel eELE 7%
"ot 2 HAISH otS.
o AZE Aol WS At “1ef
0| HEAlot=S HASIAS

HEY ol Bl PR WEESZ HASIH, A5y HAY F2 B HEQZ HASH
Cf Ciedatel od 2 H9EHo| e MDA &<, EQ 5D SEHE t A (independent samples
t-test) 2 HAISH 24N, AF L HEHO| TE JAHEH} AlSae| Hads YotET| 23
AHEME AHSICE A Z0 5 0|2He| J(CHRIETE A Aol 100% S 2fA[gol w2t oM d& d43
(Fisher's exact test) 22 RO|BSS OISICE T2 20 Mt 29| H4 Hol= UISHE t4d
(Paired t-tests)= AA[SIO ZMSIR2D|, YHEZRE =S| %*E %= €3t Rzeel 4%
(Wilcoxon Signed Rank Test)2 A|™HSIUCH 2= SA 42 IBM SPSS Statistics 26.0(BM Co.,
Armonk, NY, USA) Z2MS 0|35t¥ 10, Fold HE2 pc0.05 £F0|M AAISHACE,

Pl I J2 Table 10501 H|AISHRACE CHeRte| JEE 0190] 6FH(60%), 90l 4

Y(40%)=2=2 J@EEF 00| HpA2n, AAPL= 85AM| 0]40| 4T (4 O%)Si HY BUA=H, 70-74

M7t 3B (30%), 80-84M17t 2F(20%), 75-79M7t 1H(10%) &2= UEITE CHEARS| A ZEA|+
- 153 -
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(BMI)= d&0] 6H(60%), 2AS0| 3¥(30%), HIBHO| 1 (10%)0Ict, & HRO| Q= A= 6
H(60%)0|0, 5 ZHEO| ULt 3z 2 IS0 UHA=E 4FL0%)2E 2= MR o2 ¢
LU SFE 5tA| Q= A2=2 LEHCH 58 30 2= £ 3712 0|42 U&= 8H(80%)RUCE. 2=
O] =7t5tH ZICHL} QRO MBH JEHStAHLE RI0|AMCH &5 Jts6t TlatAt= 58(50%)0|H 2|£0| 7ts
ot 230 A20| ¢l CHARH= 5@(50%)0|Ct 2010 M AUMEE HE3ME o, A ALY
Ei7t LiBECtn SESH A= 5% (50%), HAAER7E S0t S Cafzt= 38 (30%), & 2=7
Ctn Gt CHAR K= 28(20%)O|RACEH
Table 105. O8] 4t chaRRtOl QI PEHA £4
==1) o Z Q¥ = oy ; 2)
€3 T (h=10) (h=4) (n=6) p-value
70-74 3(30) 2(50) 1(16.7)
75-79 1010 000 1016.7
o (10) 0) (16.7) 0525
80-84 2(20) 1025) 1016.7)
85 4(40) 125) 3(50)
<185 0(0) 0(0) 0(0)
PEAIS 1PN 18.5-22.9 6(60) 3(75) 3(50)
1.000
(BMI) 23-249 3(30) 1(25) 2(33.3)
> 25 1010) 0(0) 1(16.7)
3 gig 10(100) 4(100) 6(100)
sz 0.133
79| oY Of 0(0) 0(0) 0(0)
s 4d ols 6(60) 0(0) 6(100)
=01 2 5AHR} 0(0) 0(0) 0(0) 0.005
A &9 ASH
5 gir =0, 48, 4(40) 4(100) 0(0)
>3 8(80) 3(75) 5(83.3)
282 20 %42 £ 1.000
o= =T <3 2(20) 125) 1(16.7)
e 5(50 125 4(66.7
Al 2wzt 60 23) 6e.7) 0.714
e 5(50) 3(75) 2(33.3)
zs 3(30) 2(50) 3(50)
Zpaol Soe
2131 olal D272 2(20) 1025) 1016.7) 1.000
L 5(50) 125) 2(33.3)

) 2 Wias Ape) WiEgas B,

AFof 3
O] AAlStRCE ABO| o
gA20{(p=0.467), Ao TE

728t 240|7F iACHp=1.000). 2t0
2F

Il
(01%

i)
0z
flul
o
>
o>
B

I\

9] OJEVS% %*OFE7I floll w2AEAS Allst 21}
(0]

o

FYYEN YL(MNA score) O tcrar oF azol ‘%49; =
SIaol Ity &2 YEE Bolon|, FY A

BS QI3 LIDI2| CHAASS ZHO|YYAER H4(MDA score) 303 04O Alnyst %ti’ou s

FRUCE.

e o

[e]]]

Table 106. HPCE JAHEH(MNA) & Al0|52H(MDA)
= e
AL = = Q¢ o - 4)
T = (n=10) 70-79(n=4) > 80(n=6) p-value
UMz 2(20) 0(0) 2(33.3)
Horatef? UMZ 9| 7(70) 4(100) 3(50) 0.467
4y 1(10) 0(0) 1(16.7)
30 1(10 00 1(16.7
Aoj s < (10) (0) (16.7) 1 000
> 30 9(90) 4(100) 5(83.3)
1) 2F e ALY WiEga m7|gh
2) 7to] gofatef =7t A|4(Mini nutritional assessment, MNA)
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3) 7ro] AlAEr 7} X]4(Mini Dietary Assessment, MDA)
4) p-value = fishers exact testE &3] Ar&EgH

GEO| TE JLYE AMadt Heo HEGS LOIET| 2o n2AEMS Alfe Zik= Table 107

o
of HMAISHUCE. JE0 TE ZHO[YLLEN(MNA, p=0.467), ZIO|AEEEIHMDA, p=0.714)=

25
7ol0jet 205 20[2| AUt ZHO|BLHEN H(MNA score) X0 Tt 25 J20MM Y =
FOl 7MY &2 YIZE 2gon, YUME} ATE 1Y U2 YIZS 2YC TOAMEEIL WL
(MDA score) 308 O[stel o o BE AlQlet LA HYAE2 308 Olg22 ‘AldE ¥=0) s
oAt

Table 107. 42 L2 SLLEH(MNA) 2 A0|52E(MDA)
= 0|°.l EESH:‘H
GRS S 5=70) 5 >80 p-value”
(n=4) (n=6)
AR 2(20) 0(0) 2(0.33)
FAE” YAUZ 28 7(70) 3(75) 4(0.67) 0.467
= 1(10) 1(25) 0(0)
30 1(10 00 1(16.7
. < (10 ) (16.7) 0714
> 30 9(90) 4(100) 5(83.3)

1) e ZAe WMEss ®I|S

2) 7ro] FAME] M7} X|4(Mini nutritional assessment, MNA)
3) Zro] AlAEr 7} X]4(Mini Dietary Assessment, MDA)

4) p-value = fishers exact testS &3] Al&EgH

dd 2 dEo E 49 & & FUH HAYE] deE YOoIEY| S =EEE t+4d
(Independent t-test)2 A[3St ZI}= Table 1080 AHAISHECH &o| 2 4o 2 H4(Euro
Quality of Life Questionnaire 5-Dimensional Classification, EQ-5D)& EAA2Z {95t 0|7t g
UCHP=0.898). 80AM| 0|2t 4o & H4(EQ-5D)= 0.764F2= 80AM O|Ae 40l 0.74948ELC =
UCH gEo| T &e| d H4(EQ-5D) B H4d0| 0.886F2= 042l &9 & H4(EQ-5D) H

@2l 0.667HEL SAXH2E RO =2 A2=2 LIETH(p=0.039).

=}
Table 108. AEE & HEO| TE EQ-5D, T4 AYE} &

2 Hm
= 1pA
LaES T2 EQ-5D" t(p-value)? a%?éé&';g# t(p-value)”
70-79(n=4) 0.764+0.2 48.25+25.0
Lto] 0.132(0.898) -0.834(0.429)
> 80(n=6) 0.749+0.2 57.50+9.9
LA (n=4) 0.886+0.1 46.25+21.4
My < 2.463(0.039 -1.178(0.273
°= oA (n=6) 0.667+0.1 ( ) 58.80+12.8 ( )

1) Euro Quality of Life Questionnaire 5-Dimensional Classification
2) p-value = independent t-testS &3l At&EgH

CHAAE MAC] A0S A = Y L Y HEf HelE YOoIEY| 2ol d=82 23L& 73 =9 &

A (Wicoxon signed rank test) 2 CHSHE t-Z3d(Paired t-test)=2 AlSt Z2f= Table 1090f A|A|

SHACH ot Hetel Zdl= A0ISA Ol RolstH S7Ictct. A2 tieAF Bt 21.58kg 0l A

O (p=0.036), Aet?| E2l= 26.36cmOM 28.50cmZ 2 2.1cm

ZSES MEHIL 24 (MDA score), &9 2 &

+(EQ-5D), =&d HZHEIEe, S22, 302 Stle 25 A0 = d5cte 0| EQe
Py

Lt, SAH2=Z 7olE

—

H A ™ S = z or t(p-value)
MNA score®) 19.1543.3 20.45+3.9 -1.232(0.218)"
MDA score? 34.60+3.4 37.3046.3 -1.459(0.178)”

EQ-5D% 0.755+0.2 0.771%0.2 -0.427(0.679)”

- 155 -



FEAH HUAME] Ha 53.80£16.9 63.00£17.7 -1_958(0_082)5)
ot&d(kg) 21.58%£13.2 23.85£12.5 -2_463(0_036)5)
A= (kg) 56.35£8.9 56.20£8.6 0_225(0_827)5)
=2222Fkg) 21.60t4 5 2218148 -1.830(0.1 00)5)
A |2 (kg) 15.9916.7 14.97+79 1.070(0.31 3)5)
Zot2|=2l(cm) 32.00+£3.0 32.75£2.0 -1.513(0.1 65)5)
Aetel=2(cm) 263612 .4 28.50+3.2 -2_490(0_013)4)
1) 7to] FA el H7t A|4(Mini nutritional assessment, MNA)
2) 7Vo]Alo|AYE® 7] X]2(Mini Dietary Assessment, MDA)
3) Euro Quality of Life Questionnaire 5-Dimensional Classification
4) z or t(p-value) = Wicoxon signed rank testS £3f Ar&gh
5) p-value = Paired t- test& Eoff ArESH

HHO| T2 AO|SAH M = FY L HY HEj HSIE YotE7| 2loff F=HZ LILE B2 &9 83
(Wicoxon signed rank test) 2! CHSHE t-ZZ(Paired t-test)S A|8ist A= Table 1100f AA|5}
AUCH 224 A 80M| 0|4l CHAIRtOl ZHO|FAAEN H4=(MNA score) B2 19.1780M 22 & 21.7
Hoz EANHCE ROsHH S7I6tA2M (0=0.044), &2l 2 Y 26.70cmOllA 29.35cmZ2 &
AHo2 FolstA 27ror<>'tr(p 0.043). 80AM| Ol CHAZIS| 7HO|AMEH YL H~(MDA score)e= &
4 A 3450Z0M Z2| & 37.83H22(p=0.083), &2 2 H4(EQ-5D)= ZAH A 0.749Z0|M =
A = 0.78782Z(p=0.532), A HLYME] s S ™ 57.50H0M S = 65.0082=2
(p=0.350) A&5t= A EUCH SAHZZS 21.60kg0AM 22.08kg2Z(p=0.379), Z0i2| Sail=
32.17cmOlM 32.75cmZ(p=0.457) A&6t= A2 ERACH 80AM| O|2F CHAALS| ZHO|AMETHYL A
(MDA score)= S M 3475%0|M 36.50822(p=0.717), F&& HLME} Hr= S A
482540M 2 & 6000822 (p=0.120) ALt ASS EAUCE otz 28 63kg0llA 29.63kg
O 2(p=0.480), Z0t2| E2l= 31.75cmOlM 32.75cmZ(p=0.252), Aete| S2l= 25.85cmOi|A
27.22cmZ(p=0.197) 455t d8S 2AC

Table 110. 3A d = AFCHE YL L AZ HEf St vl

70-79(n=4) > 80(n=6)
AL
G 22 A Z = zort 22 A Z = zort
S H (] S H - (p_value) S H (] S H - (p Value)
MNA -0.365 2014
NN 1913615 | 1863243 | (%7000 | 19743 | 217136 | (%O
MDA "5399 5762
i) 3475817 | 3650673 | (998 | 3450:44 | 378361 | (GaSh
EQ-5D% 0764402 | 0.747+0.2 (007-‘517?5> 0749402 | 0.787+0.2 (0'05635;)0
E%@%ﬁs# 48254250 | 60.00+14.1 (0'_21-;8)55> 57.50+9.9 | 65.00+20.7 (0'1328)1
of2i(kg) | 28.63+16.2 | 29.63+13.7 (0'04-§8)55> 16.8749.6 | 20.00+11.2 (O'ngg)“s
HZ(kg) | 52.53+10.6 | 52.9349.7 (0—05_;%25) 58.90+7.4 | 58.38+8.0 (0064411%?
ZHO2H(kg) | 21.60+54 | 2232454 (0'21-;?)85) 216044 | 22.08+4.9 (0'03-?8)55
22 (kg) | 12.35¢6.4 | 11.50+5.2 (013-1195@ 18.4146.2 | 17.2848.9 (005%17‘)‘
EXET ATg -0.806
S 3175626 | 3275822 | LU | 3217134 | 32750204 | (800
fefo 1589 2023
il 2585124 | 2720021 | (VAW | 2670025 | 203537 | (0%
1) 7to] oFAEl H7t A|4(Mini nutritional assessment, MNA)
2) 7Ho]AlO|AYERE 7} K| (Mini Dietary Assessment, MDA)
3) Euro Quality of Life Questionnaire 5-Dimensional Classification
4) z or t(p-value) = Wicoxon signed rank testS £3f At&gh
5) p-value = Palred t-testE E3) Ar&ESH

SHO| M2 B ¥ F Y U AY N HEE Yol o ¥RUR = £

fok
M
10
oY
ox
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1 CHSHE t-HY(Paired t-test)2 AT Zat= Table 1110 HAlst

RACH S R[] F2d HUAEY d4s B 462580 653822 EAHo=E RO|5HH 455t
(p=0.001), OfA CHaIRIQ| ZHO|AMETHIL M4~ (MDA score)= B 33.080M 37.582=2 &
AXHez ROISHA ASotRACHp=0.029). =gl ZHO|FAAMEN H4(MNA score)= S A 20.1330|

S = 20.3882=2(p=0.715), A= S ™ 34.25kg0A SA = 36.50kg2=2(p=0.291), =

M =
H2E 25.93kg0M 26.70kg22(p=0.069), H&S E2E 26.03cmOlA 27.80cm 2 (p=0.068) 4
S5t 32 EUACLE 0149 ZHO|FYHEf H4(MNA score)= A A 18.5040A A = 20.50
o2 (p=0.244), Ao 2 HA(EQ-5D)= ZA A 0.667Z0IM ZA = 0.694HO2(p=0.672), =2t
2 HAUMEY Hes =3 58, 881401w S & 6170822 (p=0.691) 4&5t= B2 =2t <o
A2 22| Z 13.13kg0lM 22X § 15.41kg22(p=0.102), A2t S2l= A A 26.58cm0lM =
2 & 28.97cmO2(p=0.080) M43t AL EUCt
Table 111. S & = 8 Y L HZ e #Hst H|w
g (n=4) ’d(n=6)
A
i Z24 A Z2 = zort Z24 A Z2 = zort
A o (p-value) A A (p-value)
MNA score” | 20.13:3.4 | 203845 '0-3%%0-71 1850:3.4 | 2050£40 | (o555
MDA score? | 37.00#3.6 | 37.00+7.8 (100%%?5) 3300424 | 37.50%5.8 (630%)59
EQ-5D% 0.886+0.1 | 0.8860.1 (009%057)5> 0.667t0.1 | 0.694:02 (606%?9
Pt e | 46258214 | 6500£19.1 | o\09, | s383r12.8 | 61704183 | %E3)s
of2 (kg) 3425187 | 365054 (612-%79 1313475 | 1541472 (611-%%‘)39
12 (ko) 59.93t63 | 589351 (00-563%3;5> 53.97+10.1 | 54.38%10.4 (605-625‘)39
ZZAskkg) | 25.93t05 | 26.70:04 (620@?5) 1872435 | 1917438 (604%)99
AR kg) | 12.6556.6 | 10.28t46 (01 -2‘2531)5) 1822463 | 181083 (00912%5)
Z0fEIS3(c 20676 “1309
s 33.25¢15 | 336310 | (970 | 31736 | 3207023 | (530
ol = - -
@F%;'})EE“(C 26.03+16 | 27.80:1.8 | 1826, | 2658129 | 289740 | ls23%
1) 7to] oFAEl H7t A|4(Mini nutritional assessment, MNA)
2) 7to]Alo] A Ef 7} A]4(Mini Dietary Assessment, MDA)
3) Euro Quality of Life Questionnaire 5-Dimensional Classification
4) z or t(p-value) = Wicoxon signed rank testS £3f At&gh
5) p-value = Paired t- testS &3l A&
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1) DBAG JFHTHA Cfet 94 Y 27 24l
= ZAR| A2 RIS JHYHEA AHBO| oigt 1P ABRO| V2ot 4EdE #olstkes A2
, TAF AZL 28|12 J|2EE H . ZHEA 9

2 iU, ¥= AEFS 018Y ofH| DJAFAMF2AHZ2
3 Yol wef, e =uel A+
AHE0| 75ME 7|22 65-74ME 7| =%l(young-old), 75M O|4E 27| Ql(old-old)Z2 &3t
0 Folstm UCHEIO £, 0j2 J|s g S0 M2k HRHe2 AsStE/EH, Ol 6ot =t
SE AZE0f 75M O|F0l= SA5HA LAY, 754 O|4o] NHEALLE THRISHAIZES| 3T
Y227t [olatH| ot HUHZC=Z 52 YT 7o 22 A2 F2 Y A2 LRI of
of 01zt 7l & A2 71529 20|15 1125t0], tIEAS 75ME 71822 50-74M1Q] o8] 1Azt &
W71t 75M| Ol¢e| 27[ke0le2 FESt0], A ZRHE H|WSHAC

O ZArSHY

A= MEAl MUET, -0 2I=et LoI=A|2, B2, Sl Al A2 W AAITO| 232
= ZAISH0], At Rt F Y AHE H20| HFHO0| g2H AF0| ArEF 2o Chsh &
d27|7t gl= T SO0M Ol4 95A |2k ol 201 MESIRICE OlF H&20| S4AsHHL 2HEE
SEE Aelstn & REHEE 181F(75M 0|2 579, 75M Ol 1248)E 2S =40 AFESIA. &
A= OlStofRioisty WHR2|2¥2|(IRB SIS ewha-202304-0012-01, ewha-202305-0006-0
1, ewha-202305-0034-01, ewha-202305-0007-01)2] &2lS 2ot M= ACtH

-

-

=]

AHZE ZAHS ZH A U AGOIA 20230 SYURE 68 3 HBYR Ol SO WAt UL
S BRSSO AP 2 ISt APITIYA WS S5 4SS AAHUCN, M2 2y AR
b2 o 60 QI £ 9iRo| MRAE Y MUHTS HIHOR 6ol 230l U 4% Y =
Qo0 JIRENSIA SN U UHRY, DASIE U DY JHYZWAO| ChEt QA
U AHME |, DS JFHIWA MANOR THE|Ct

2 o] EH EAME IBM SPSS Statistics ver. 22.0(SPSS Inc., Chicago, USA)S 0|&35}0f &
TEASA Ed L ABtAre LE“'RWE a 1%*’&'5@ 7#"““'14“01| CHSH QIAL gl AH[HY
4 ofl

— =

Ch
A Olst
BMI), n&Ist JHEZHHAO| Cfgt Q1| %*E L Y U=, DFRIS JpYHEHA ME £42 Fdat
HEMAE HAs5t, HE 2120 tholl S HE tZHY(Independent Samples t-test)2 A A|SHCH

ARCHARIO] QIFEASHY E4 2 UBAIE2 Table 11401 HAISHRCE ZAF CHARIC] MHEHE2
90.1%7} O{Mo=Z, AP 70-79M7t 82.9%=2 7t TUCEH FH FEls= BILZR[RIS] AHF7}
38.1%, ‘ZAFQl BRIt 33.7% S AA[StRUCt. ¥ HEH[o| Z 1992t 0|5F7F 39.8%0|0{ “100%t
O|8F7} 36.5% ULt AAtEH|= ‘AAZ FICP= SHO| 86.7%2 =41, BiARL &4 AlArstcy
20| 45.3%, ‘E2} AlAFSICP= 2E0| 39.8%2 LIEFCH BMI(Body Mass Index, &2F z|4)
2% E5(41.4%)0| 7+& AU2H ofH] 0Pzt L ™7|=Q1(50-74M)2t =2 l(75M Of4)Zte
O Zf0|7h UACE o8] 2@zt L M| L=21(50-74M)2t 27| =QI(75M O|4)S Hluwst Aut, o
AN ZHIZ AH2lst 2 F=O0IM RIS 2t0[7F UJCHAT, FHIAE], d&H|=p 001, AL &
p<.01).

’

ol
—

T pg 40 1o rIr ro

AL THEAEL 2o ofst A2 WA B 4.09+0.79(5¢ THE)2=2 =fen, oH| n¥A 4

A7|=91(4.30+0.73)2t £7|=01(4.00+0.81)2t] K{9|Z0l 20l= 9QiACHTable 115). BMI(Body
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Mass Index, |&2F 2|4)0| AL A HF 23.64+3.2492 MA|Z0|R20 AHHo| T2 Kol {0
= oloirt
HA AN .

—

]y
rlo

ZAF YRS A2 52 Table 11601 HAISIACE CHERIS| 88.4%7t & HE + U= A=
ZAE|IYCH, 2502t EHstttn SEHS 2= 15.5% UL & AT Ciyatel ofs] nEar 2
H71=21(50-74M)2b =7|=21(75M Old)toll= 7ol 20l iUl 27|09 B2 =502t=
2He 327t 193%= ofjf] 1A@A & 7|0l 71%E0 UG A2 sHE He=2 e 2

Ofl8] 11B@2H4.18+0.97)2] M2 5HO| 27| 0I(3.77+1.20)2Ct RISHAH =2 LIEHUTH

S}
N
o
<z

Table 114. QA7EASH EM(n=181)"

Total(n=181) 50-74(n=57) 75+$_1 2 P-value?
N
Lh 18(9.9) 7(12.3) 11(8.9) 476
oA 163(90.1) 50(87.7) 113(91.1)
ks
50-59 6(3.3) 6(10.5)
60-69 25(13.8) 25(43.9)
70-74 26(14.4) 26(45.6) .000"**
75-79 60(33.1) 60(48.4)
80-89 59(32.6) 59(47.6)
>90 5(2.8) 5(4.0)
HESEN
191 7} (291) 61(33.7) 7(12.3) 54(43.5)
2oz} 69(38.1) 28(49.1) 41(33.1)
=ol+2h 22(12.2) 4(7.0) 180145 900
HO|4+H|Q2+2} 24(13.3) 16(28.1) 8(6.5)
20482+ 5(2.7) 2(3.5) 3(2.4)
Ag| (2Hal/ste)
<100 66(36.5) 9(15.8) 57(46.0)
100-199 72(39.8) 23(40.4) 49(39.5) .000"**
200-299 27(14.9) 13(22.8) 14(11.3)
>300 16(8.8) 12(21.0) 4(3.2)
AIA} 2|2}
el 157(86.7) 49(86.0) 108(87.1)
k=W {} 17(9.4) 6(10.5) 11(8.9) 877
=2 7(3.9) 2(3.5) 5(4.0)
AAL S8
S2FM 72(39.8) 13(22.8) 59(47.6) »
Hi At} SO| 82(45.3) 33(57.9) 49(39.5) 003
AR E= 2PED} 27(14.9) 11(19.3) 16(12.9)
BMI?
2|5 7(3.9) 1(1.8) 6(4.8)
A 75(41.4) 24(42.1) 51(41.1) 355
nl>[ES 42(23.2) 17(29.8) 25(20.2)
H| ot 57(31.5) 15(26.3) 42(33.9)

1) Values are mean * standard deviation.

2) P-valuesfor mean differences between the two groups were tested using an independent samples
t-test for continuous variables.

3) Underweight: BMI<18.5, normal: 18.5<BMI<23, overweight: 23 <BMI<25, obese: 25

Table 115. 21 & EZ(n=181)"
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Total(n=181) 50-74(n=57) 75+(n=124) P-value?

HBHAQI HY oY F=Y 4.09+0.79 4.30+0.73 4.00+0.81 018"
Body Mass Index 23.64+3.24 23.75+3.42 23.58+3.17 0.747

1) Values are mean * standard deviation.

2) P-valuesfor mean differences between the two groups were tested using an independent samples
t-test for continuous variables.

3) b5-point Likert scale: 5 = Highest, 1 = Lowest.

Table 116. 3+2 HZ AEH(n=181)"
Total 50-74 75+

(n=181) (n=57) (n=124) P-value?
2 2z o
SAIS 217 WS A 9} 160(88.4) 54(94.7) 106(85.5)
SAIE AE22 2MM Hert 14(7.7) 2(3.5) 12(9.7) 318
SAIS 32 oM B} 2(1.1) 0(0.0) 2(1.6)
SAlS 2| o1 Hojof Bict 5(2.8) 101.8) 4(3.2)
{2 BmE e 3.90£1.15 4.18+0.97 3.77+1.20 .025*
0f =Hstct 6(3.3) 1(1.8) 5(4.0)
2m3ict 22(12.2) 3(5.3) 19(15.3)
A =t 27(14.9) 7(12.3) 20(16.1) 219
21512| oIt 56(30.9) 20(35.1) 36(29.0)
A3 2W31z| O} 70(38.7) 26(45.6) 44(35.5)

1) Values are frequency(percentage).
2) P-values for differences in distribution between two groups were tested using a x2 test for
categorical variables.

ZAF RSOl DFRISAE Y nFRISHY g ZHEA0) Ciet OJ’%' U AB|AS2 Table 117, 118
Off AAISFACE. Q14 A & SHO| gltts S€0l
63.0%=2 o HACL F0i FLO| Q= 1143 (63 O%)OI TOiStR| @2 OlfRe =02 0| glojM
(53.5%), O EZ =2M(21.1%) 22 = ZAZ[UL.

=

TO AEHO| U= 67(37.0%)2 AHIHMEE Table 1180 AHAISIUCE RO MAECRE= 2(77.6%),
WH2H46.3%), |FF2H37.3%) 22 UEIGC FAA/RHO FL o8] n¥EZ & 7| L0210 =
7|1=Qlof Hls Fof FHO| FelotH =UACHPL.05). Fof F™H0| U= 67H(37.0%)0| F0ist O|FR=
H7| H2lsiM(43.3%)7F 71 =%l HHO| TE Folst 2f0l= QRULL =2 0O Faes FIHOE
(61.2%)22 ZAIZ|CD HHO| TE ROH 20l iUt HH 4F FE= FH 2 2 & 2

al 3o|-| Oﬂ:l-

AZE 313% 2 71 =2 HERel ddo| OE wo/4 20l= ¢

o
0l 31.3%, Of& L BA
PRIZEE WA 3.54+0.79%HC2 ZAE[RD ™0l TE 723 20l= gl

TOHEE ASof o

IHZSAIE Mzlo] TLeMe i 3.83+097HC=Z LIEIHCD 0|9z 2H R2I5H| HAE0|
37.0%2 712 = RAE|QUCHTable 119). D2ISHAIZO| 0f O£ = 3.69+0.974C2 RN 9l
ARCEH YT MSste DYRISH 7Y 7tHAl 22| el EHEs| OR7|2 siM 92 4 U= Ready

to Heat(RTH)7t 44.2%, ¢ % HIE2 Hz[ed & QU= Ready to Eat(RTE)O| 35.9% = LIEHGICE

rot O
P

Table 117. D25y JpgztEA oz2] F= 2 20§ F&(n=181)"
Total 50-74 75+

2
(n=181) (n=57) (n=i24)  "value”
NRISES JFE2MHA OIX] HEY 267136 3.02t140 251132 019
JIF2ste] J7pY7HHAl 10 A
QlC} 6737.0)22B386) " 45(36.3) 765
oicy 114(63.0) 7 735(61.4)79(63.7)
7200 O|g(n=114)%
S0J= H0| QIojA] 61(53.5) 16(45.7) 45(57.0) 589
oto| QI0{A 8(7.0) 2(5.7) 6(7.6) .
HREA] 15(13.2) 6(17.1) 9(11.49
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HOHYES =ctA

24(21.1)

7(20.0)

17(21.5)

7|Ef

6(5.3)

4(11.4)

2(2.5)

1) Values are mean * standard deviation or frequency(percentage).
2) P-valuesfor mean differences between two groups were tested using an independent samples t-test
for continuous variables and p-valuesfor differences in distribution between two groups were tested

using a x2 test for categorical variables
1 = Lowest.

3) 5-point Likert scale: 5 = Highest,

4) In subjects who don t have previous experience in purchasing

Table 118. PRISHY J1Y7HHAl AO§RE2| 0 dE L H=EE(n=67
Total 50-74 75+ P-value?
(n=67) (n=22) (n=45)
TOfet nAzIsted JHHZHHANCIESE
= 52(77.6) 18(81.8) 34(75.6) 0.564
Fur 20(29.9) 9(40.9) 11(24.4) 0.167
FAA 11(16.4) 7(31.8) 4(8.9) 0.017~
252 25(37.3) 10(455) 15(33.3) 0.335
Mz 31(46.3) 11(50.0) 20(44.4) 0.668
7|Et 2(3.0) 1(4.5) 12.2) 0.600
0 O|%
HI| 22N 3(4.5) 0(0.0) 3(6.7)
25171 2 2|0 M 12(17.9) 6(27.3) 6(13.3)
SHUOIA 6(9.0) 4(18.2) 2(4.4) 0.082
7| Mals| M 29(43.3) 10(45.5) 19(42.2)
IY HZE 2IsiM 15(22.4) 2(9.1) 13(28.9)
7|E} 2(3.0) 0(0.0) 2(4.4)
TOEA
CHOE 41(61.2) 12(54.5) 29(64.4)
QIE{Ul A= 15(22.4) 6(27.3) 9(20.0) 0271
HE L= 2(3.0) 2(9.1) 0(0.0) ’
ot 4(6.0) 4.5) 3(6.7)
7|Et 5(7.5) 1(4.5) 4(8.9)
A == A=
QIE{HI(SNS Ea) 12(17.9) 5(22.7) 7(15.6)
FH 2|01 A0 A=A 21(31.3) 5(22.7) 16(35.6) 0.483
Ofix| &0 12(17.9) 6(27.3) 6(13.3) ’
Of 21 2 sHA} 21(31.3) 6(27.3) 15(33.3)
7|Et 1(1.5) 0(0.0) 12.2)
DHRISHY 7HY7HEAl o= RS 3.54+0.79 3.46x£0.74 3.58+0.82 0.532

1) Values are mean * standard deviation or frequency(percentage).
2) P-valuesfor mean differences between two groups were tested using an independent samples t-test
for continuous variables and p-valuesfor differences in distribution between two groups were tested

using a x2 test for categorical variables
3) 5-point Likert scale: 5 = Highest 1 = Lowest.

Table 119, D255 71H7HHAl g 27 ¢(n=181)"
Total 50-74 75+ p-value?)
(n=181) (n=57) (n=124)
D22I51 71H7HHAl Mz TieAd 3.83+0.97 3.93t0.86 3.78+1.01 0.341
CEHY| nYrIsHY JHE7HEAl H2 HR Ol
oto| ZCt 17(9.4) 2(3.5) 15(12.1)
Ay oto= 80 HAHs|M FA|Ho|ct 25(13.8) 8(14.0) 17(13.7)
2y zelste 20 ?l%gcr 7(37.0)  20(35.1) 47(37.9) 0.272
7|140| oMM Z2|5t7(7t Bl=SCt 39(21.5) 12(21.1) 27(21.8)
sto2 Qlsto] Alo| 2H0| LesiCt 0(16.6)  14(24.6) 16(12.9)
7|Et 3(1.7) 1(1.8) 2(1.6)
A 2| = == 5
4 ];;'Lﬁ';i';;mi',g;'ﬁf ?%'J 3.69t0.97 3.81£0.85  3.63+1.02 0.252
Moo= DHzIgH J71AZFHAL 22| SEY
Qb2 Z3| AH
G s GaE o oe e 65@359) 140246  5141.1)
o 22| A 306526 s0@03 T 0192

9l AtER) 80(44.2)
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HOfEr 8 KEl(=E EHLF Holi I P X)
Zal5| 2{0{oF 3= Aef) 24(13.3)
HAHZO| AEH 12(6.6) 4(7.0) 8(6.5)

1) Values are mean * standard deviation or frequency(percentage).

2) P-valuesfor mean differences between two groups were tested using an independent samples t-test
for continuous variables and p-valuesfor differences in distribution between two groups were tested
using a x2 test for categorical variables

3) 5-point Likert scale: 5 = Highest, 1 = Lowest.

2l T A ot MEK&HES ZRAKSH 2= Table 1200 AA[SHRACE AL CHMRE2
YdLH 7(4.23+0.86), BH(4.22+0.80), 7tAH(4.17+0.84), 7t& CHH| 712|(4.16+0.79), LR
(4.13+1.05) =22 S25H AASIAC. datz|, L3Pt & 2= Y=, 37| Yo 2 ofH] ™AL
Y A7l 27| 91 Z2Ee| RolH 20|17 LIEFLTH(p<0.05). HLHA[9] 2 ofH] 1R} & HI|e
2l (4 3740.86)0| =7 iod(4 02£1.11)ECH =2 Y+E SHAUCH(p0.05). £8P & 2= Y=0f of

17|

= 01(4.32+0.78)0] 7| =Q(3.93+1.16)EL} == XS SEHAUC
(p<.05).37|2} Yo &= ORIVIZZ o8] 1@z} & A7[k=01(3.79+0.80)0] =7| =21(3.47+0.98)

2t =2 g+

rulru 00
oo 1o
o
!
o
i)
/\
(@]
v

Table 120. NAZISHE 71Y2HHA] Med £49| 22&(n=181)"?
Total 50-74 75+

(n=181) (h=57) (n=124) P-value?
oF 4221080  4.16:0.88  4.25t0.76 473
DOHHEH) 3514100 3604082 3.47+1.07 422
Mze tikol 23 3604100 365t081 3584108 671
ERJR-EE 3574004 3.79t080  3.47+0.98 032
I A2 He 3904099 400+078 3854107 336
A3} HeEls ¥e 4054107 4324078 3934116 023
ARE S| 4131105 4374086 4.0241.11 035°
NEaple 398+1.06  418t083  3.89+1.14 089
z2| Alzt 3804096 3.68+0.85  3.8541.00 291
z2| 4 3974086 3.91%0.79  4.0040.89 525
ot 4171084 419+064 416092 815
7t ofe| 21z (7)) 4161079 41st087 4154075 811
2H 2alste AR A5t It 3964095 4.04+089  3.93+0.98 pry
oM Qle T Ot 2 e 3961096 412+0.76  3.89+1.04 126
Ao 2 4231086 4324087  419+086 378
EET=NCTEY 3794104 3701093 3:8241.09 469
20f To| 4011082 3954079 4.03+0.84 519
EX P EEY 3741097 3701093 376+0.99 717
23 393052 300t044 3904055 278

) Values are mean = standard deviation.

) 5-point Likert scale: 5 = Highest, 1 = Lowest.

) P-values for mean differences between two groups were tested using an independent samples t-test for
continuous variables.

1
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2) 2= HEC 7|5 RAL

(1) AR (2So=E, 150{70])

Rosenberg(1994) **I0j| EEPEE‘ 1P@A| FR 2] g2, BYJ|s s, A 2= AFEn 22 d
oA 517 o oA 2 )
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Won Fisheries, Korea)Oi|A
fo n&E2IetE 050{2E A
|0, HAH4(oylife, Korea),
(Sajo Industrial Co., Korea),
A (Haechansol  Food, Korea),
PURAC, Netherlands), 2{7|&(CJ Cheil Jedang, Korea),
(Vedan Enterprise Cor., Taiwan)2 Z&sICt 24 23
Off MAISIACE BHA s HEIS] RSO0E 12412 St &
20| MZotACt M2E 1S0i= 4xdx6cm 37|(70+19)2
ZCh %“'RIOH2 Table 1250 HA|E/0] Qe HBE H|IBLHZ
°"7~|°—*11P w=e|ot
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| Frozen mackerel |

+
| Defrosting (2°C. 12h) |

+
Eviscerating & Washing
(Removing viscera)

}

Trimming
(4x4x6cm, 70+£10g)

i

Immersion
(2°C. 3h)

Az HES HEs5t, HAZE(Calcium lactate) 1t

Poly-y-glutamic acid, ¥- PGA)% 2715t E2 7HESHO]
= 290[4F 1
oy, zzlgo=z A2|5_|01 TS| W 7\1|no
0 2109(70%) 2t
(Daesang Cor.,
Korea),

AL2b g (Calcium-I-lactate
T2 Z(0ttoygi,

150
Z5| 7|20| ZaE|0]
& 7|(130x100x50mm)0f |
(-18C)2astd =20, 5% O|Liol &

=
=ul

S A2 W AT 28E2d

gon AFo| ArZE ol Chaf

=

I\

ofN N [0 kI o>
4> oln

I.

U
10

(Scomber scombrus) 2 )4

e

909(30%)2 & 300g =
Korea), ‘2&(Samyang Cor., Korea),
MOts=2H(ES Food, Korea) 44

5-hydrate powder, Corbion
Korea), Z2|40=F&H4t

Hzste 82

n o

OfFLA 2}
c oo

0

: o
ISOzRES

Figure 34
sis(2C)st Cg, WaE AAHste s32=
2|0l 2COM 3AIZE S AIZ[A|
216'-I5| SO0{et 1:1 HIEZ

Z2|7|0lA 120COIA 35
—‘?—01 M tH . A2l
f 7:3 HIE

=]
E
551517,
Ei}

E

)

I Solution (Water, Salt, Phosphate complex,
Xylose, Concentrated Soybean Powder)

Saturated Vapor
(120°C. 35m)

:
Draining |
i

Adding sauce
(mackerels 210g +

calcium added sauce 90g)

I
!

Freezing

T Y

Sauce (Water. Ganjang. Sugar,
Gochujang. Red pepper powder,
Raw garlic concentrate, Ginger extract,
Sesame oil. Black pepper powder,
Calcium lactate, Poly- T-Glutamic Acid)

(-18°C)

Figure 34, 1F2Istd 2422 IS0{2E9 A= 1y
20| AFBE Al=ZE Table 12101| AHAStASH, 2E A=EH 1702 HF1 ACHAZIFE0AM A =6t
2709 AMF2 2709 AHAHES ZEESto] & 5719 ds USORE HES A==2M AFESIAC. AT
1S0{2E AHE2 HolH, —=r”IF 59 222 o SAUFS 80 0| =2 AFE S A= FH|
T UL + U= MR8 54 2A0IE 2[2s6t7| 2Ist0] MARIZZ 7HESH0 HESte dSAES
U2 HMYSHUCEH Lo, 1FRISH AF MEES IFH2Z ot AP0 1Y YRS 12qsto]
ZotS7| 7les Sdf 440l WS Astet MEB(GT_R, GT K, PCK) &2 HE HHsIH =dE d=(st



£ ABAC G)E 23 =2 HIHYCL 53, GT ROl P2, YUY ASYA12Z o 5Y

A AMoZo| wet DHASSAHECR UL ARE 2E T

Ho|l That AEE 250, DHASHAIZO| 10 FH(FE 50,000-50
LH
O

000, N/m?) &= 01$% gl
SIRUCHKS H 4897;2020). &40 O|8E Algs AR 52 7Y = (-18T)2&sten, 2% 5¢
O|L{oll A&of|l ARZSIRUCH 2 AMZel Bz Ze|d¥sS 2850 ds HEel AFS dAR2A
(Samsung  Electronics, MS23K3513AW, 220V, Korea)Ofl 5&7 Jtgeidien, 1224Y

2-
4cmx2cmx2cm A7|(1021g9)2 222 3z12|9] LaHIE H2EE HHAHO|
(70mmx70mmx30mm)0i| =0t XMSSHACEH Lot BIF M7 2= FAZ o H2H2t SH X|THEHO|
2510f AE|Z2E YIA0| 50+5CE EHSIFM, 1A|1ZE 2t HAISIYCE A& &A0f T2 218 2
Stot7| Qs AIRE 2HHoZ 2P, QUIAE A|B2 90+2C29| ZMUEHC), Korea) 13091} Al
He= ME(Nongshim, Korea) 500mli7t 74 AH&E|ACEH

Uslg YN

o B g

Table 120. 15022 A|& 59| HE 8 B ZR2|H
Sample” AE AZAL 5z 22l asie
CA 2% 2% 1s0jzd A Az
GTR  [J2l=imrix o= nSojza sCj12Es MR 2-38 16
GTK  [d2/E]w7tx o nSojxza gODeiEE  maeeld 3358 awels
PC_K Z25)0f| 25023 SQEAIMOl BRA FRRIR 2538 AUt
AC_G (2] &4 25012 SzeMz HARRR 52 sigels

1) The sample code is named using the product’s brand name and mail ingredients.

DS0{70|0| AFZE Al=ZE= Table 1210 HAISHR20, SCHAFEO|M A28 2709 AF2t 4712
MEHAZS ZESI £ 6712 Ws AHES AZR2M Afﬁéf‘ﬁﬁf AT 1S010] AF2 HolH, FE
SUEZS ZES0 0| =2 AE I A= =8 & 24 + A= M=8 EH
£ 2[25tY| ISt MARQIZZ JHESHY HE St dSAHES FUHLE HYsiat st
ATAIZES] B9 TOHSH=H| 0f2=0] A0 T =2| AFS ARESHUCE Eot, 1P AHE LS
St ZAROIZ[0f 1E HEAE sty Eeks7| Jles &of SRS et AES AES

A2} StALLE AT MEF2| 39 TOHSEC] 0f2Z0| U L HFS ARESIAC. @70l 0|

= 7Y T dS(-180)EHsI¥ e, 25 52 O|Ljof| Mo AFESIRICH 2F HEFe B Re|UHS
8510 HYWs MEHO] HEZS HAR|QIZ|(Samsung Electronics, MS23K3513AW, 220V, Korea)O|
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N
ul
Hr
~
w
ne
ol
;9

d4% QEMoM ZF BEER2|ES 2ste] R2|SHACH 1 Az
| giAol 2AZ|8 UM 7|(70mmx70mmx30mm)0| S0} H|23HICt
7f HNtA| 95 FAIE @lofl 2t o Am{ERo| YISt AE|2FE A0 5045C2 Etst
'31 TAIZE QHOfl AIAISIRACE Als &MOl| g 2atE 2|48tsH| 26 AlzE HWEHSZ A SsHAL
VM8 Al22 90£21T2| SAMENCJ, Korea) 130gat A229| HE= M=(Nongshim, Korea) 500mlZt
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Table 121. %01—?O| A2 629 e 9 HFE R2|H

Sample" HE M| ZAL HE Ze2|Y
GT_H (22]] HH177R|'1|*E 1505 EF0] EiOzIEE 2-38 eIz ze|
BB (BIB|2] 245t D50{710| EC MLYHG 12 HdARQlA| =2
OT_M [257]] dAoEHE 250{720| FEY 28 Mol ze
HN (&K F=2]] &&d2|opr] 2S0{Fo|a4 EC) HYAHY 5-827t =2
0T_0 [RF7|] 24 E ZHHS0{70]| FEY 28 Mol ze
GT_T [Greating] t{7}A|%= 1.50{C|2(0f7| 0] EtiazIFE 2-3242t (012 =2

1) The sample code is named using the product’s brand name and mail ingredients.
O 3ot ¢4

=2
=
BS0{7H0|7} M%EI%*SEH Ae*-E-ZI ZMJ iOAPJg of 60& WLt 2 A2l HEA = &2



TS HIEOR 70| 20| WA 4% U BYUSIYCHTIH, RS S U YvHLY, 1Y
SIAIE O DS JFYTEAI] Chst A U AHWS, DYRSY JFYIEA NALY, ANE B
of Chet ME= U AHHE, AIRO| CHEH VIS, YT U ARt EfER THEYCH

24 2 1991110012 A}2510§(12d

9 ="Ciit3| ‘Eg*ol %EF), A8k 7|2 & (Overall liking),

Q| 7|Z=(Appearance liking_spl), & 7|& ). 5% (Flavor liking), 22t

7|12 & (Texture liking)E H7ISt=S SHUCH DSO0IREL| AR, &Y HZRE AHF0| ET(of 2o

Oist M2l 7|3 duE 2z}, AE # 2 A A s 2Is ARIS 7(1|A|0f01 *P"g &

%t QIEP 7| = (Appearance liking _pic)E ZItHo2 HIISIE 2 SIYICH ZZR2I9l FL

A (18=THTS| 0| &b, 48="FZA= &A= oiCf, 7H="Titt5| 0| ZC})E ALESI0] X*tl'_*z*"'
o, ot V2R, A TIBe, I 7|EE, OF 7|2k, Y V|2 E =St

3y K
DS0123Y, DS0IR0 AR Chet J|BEE BB HE 9% JBE A
=Thers| B0l ACF, SH=ZAE HAE YT, z

E
o
o
o
=
=
>
(o]

NS0j2Y, 1S0IT0| ARO| CiEt E4 Z=e HWATO HI =S Astodlon, chokst
(Hardness mtenslty)E BItot=S asatr. CHEA7E DFAR1 M 12sto] 1= g olshE +
L2 o3 ZE A (1E=Tjtt5| siC
HC} 2akAol ©ol2 CfjAlst 9 Mz
85It EF, J|EE HEoto| 2910
Y ool S48 nstl®, 22 XAPE 22 =
2t FEASO| Y=g DGR FIRAMZCL AIRS F2 A g2 g2
ply) 7I¥E 01830} HEHSHA SHRICH ZZFE7HAO| ofH
8012 FYSIUCoton,

T D)J
—|o J
18
18
_o'ﬂ
il
Ul

A
T
HL
om
°
iul
O
N
|
g
Ho
4
N
1
a

ZAR AR A, AR GRHYYE 2 2] AUl tioll 2FstA2n, 4 AIRE 50% Old HE 5o
gotsta, ot 7RA| Al=9| F7 S AsE g He dE=2 °.=I7H:I°J 20| Ok Al
E= QHUSIUCE. L8, O AIRE B7tsk| & oF 129 {FAAIZI0l 0 0|9 st

’

2 Ao EX 2ME IBM SPSS Statistics ver. 22.0(SPSS Inc., Chicago, USA)2F XLSTAT

software ver.2021.5(Addinsoft, New York, NY, USA)Z O|25t0{ 2A5IRUCt W, Az, HAHE

2B|12F 7|8, B 4=t 8|2 QAL G EfEO| RO|HQI ZI0[7F U=A| §._0f7| s Yetdye

A (GLM)Q| UHZEEZM(ANOVA)S E3f AUAISIACE GLM 2E2 21 ZCH[Attributes = Sample

+ Age + Age x Sample]. S, A2 7t AH|IZ}t 7|52, EA ZEQF AH|Z} QA @l EfjEo| Q0|A0l

21017F U=A| &Qlsty| s LAHHHZ| 24LHEM(ANOVA)E Soll AAISHE, AlZEMES 29I
|

f
TZO0|M HHo| CHS-HAY (Duncan’s Multiple Range Test)O| +™Z(UCtH Az & HH FL20]| Cf
o o
=

oMU V|5, o VS, ULE0| RO Hfo|7t U= HOlF| Ush SURES 12

ACH AW, AH|ZH J|SE, S ZE U Q40| TojolEot 2HOSO| Ojxs YaS TiorE| s
T B2 S e $2, WSS SUHSR, RS9 FHTE ZAUSR MY
ZEASAS MABIICE WH, 2t ARO| CHEH AB[R0| V]S REQIAS Tiolsy| 25 £E CATA
o ME 2017t HIMS 2019 YISS MIAC, FOMT LYS UAFG ARY, HYY [/

MM AHE DAY QAFEASH E42 Table 12201 AA[SHRACE ZAICHARC] HEH2 O40]
89.3% =2 P2 75N O|40] 1209 71.0%(p<.001) 2 7+3 ATt

Table 122. QFEAEA 4 (HUAIE)(n=169)"

Total 50-74 75+ i >
(n=169) (n=49) (n=120) P-value

.328

0x
NE
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g3 18(10.7) 7(14.3) 1109.2)

od 151(89.3) 42(85.7) 109(90.8)

Pl

50-59 6(3.6) 6(12.2) 0(0.0)

60-69 17(10.1) 17(34.7) 0(0.0)

70-74 26(15.4) 26(53.1) 0(0.0) .000***
75-79 56(33.1) 0(0.0) 56(46.7)

80-89 60(35.5) 0(0.0) 60(50.0)

>90 4(2.4) 0(0.0) 4(3.3)

1) Values are frequency(percentage).
2) P-values for difference in distribution between two groups were tested using a x2 test for categorical
variables.

UM HE ZACHEAR] dM AZ0 tiet M= L AH[@E2 Table 12300 AAISHUCE WM AF
O CHEH MBI 7|SE= 386409422 LIEILICE Mz BlE= 120|| 43| 0|AH46.2%)0| 7t2F Skor

o0f 50-74Ml9] O8] D] FS 10 43| OI&H(51.0)0] 712 YUCHP<.05). ZAITHARRSO| 712
A% Jofsts MM HBo| 22| HEfs SZ/RO/RS, B/EAY 201D MY AT Haste 22| ¥

HTJ

2|
Bie fld/70l/58, &/2E &O0IAH. 71y d=sts =2| g8 Eot §|d/F0l/58, B/2E &2

ZAE|ACHTable 124).

Table 123. MM HE MSE 2 Mz Hl=(n=169)"

Total 50-74 75+

(n=169) (n=49) (n=120)  Pvalue”
MM AZ0| Cfst MetHol J[5E 2 386094 402088 3.80:097  .164
MM AHE 2 22 43 H=
=103 56017 °8) 1576) T5(158)
10 1-33] 51(30.2) 19(38.8) 32(26.7) 038"
10] 43| 0J Ak ) SEET) B3 (AA)
Sjo] w3 St} 5601718 AW T6(1373)
T

) Values are mean + standard deviation or frequency(percentage
) 5-point Likert scale: 5 = Highest, 1 = Lowest.

) P-values for mean differences between two groups were tested using an independent samples t-test
for continuous variables.

1
2
3

Table 124. MM HE F0§ #H=(n=169)"
Total 50-74 75+

(0=169)  (1=49)  (n=120) F-value”
7ty 22 Aot MM AE9 =2 HEY
AHA] 23(13.6) 6(12.2) T 17(142)
NI REE 16(95) 6(12.2) 10(83) 613
10| Q3] 32018.9) 6(12.2) T 26(217) :
EELICE 46(272)1408%6) 32(26.7)
gzl o], B2 27 52(30.8) 17(34.7) " 35(29.2)
7Y 22 Mzt MM AE9 22| HEY
AHA] 2012 1(2.0) 1(0.8)
Ny Hlil 27 170.1)779(18.4) " 8(6.7) 058
23] 23] 0(17 8) A8 TTI60217) :
EECICE 53(314) 17(34.7) " 36(30.0)
g5 o] HE g 67(39.6) 18(36.7) 49(40.8)
7|.;ék 7\}2 }\-Iiaf'— AHA-I z o| za| oiEH
AHA] 4024 241 207
a7, HIEI 27 1377777043 6(5.0) 0113
2ol Q7] 27016.0) 7 4(82) 23(19.2) :
EECICE 60(35.5)  18(36.7) 42(35.0)
gz o], B2 27 65(385) 18(36.7) 47(39.2)

1) Values are frequency(percentage)
2) P-values for mean differences between two groups were tested using an independent samples t-test
for continuous variables.

DE0|R20| AH|IZF 7B E
10|17} =2 GLM EMg E5|
JEE QP 7|BE B J|EE

£ Aol DY 9 0] sl AR 2, OF 220l o Rofz
0L CHTable 125). AR 2+ #EHH J|8E, AlRlg 283 olg
A% JEE, TEE YE, Tojo|E, 2O\ (p<.001), 2

- 170 -



= (p05) 2F0IM FelH 0|7t LIEFGCE AH™E =20 CfciA= 20| R|AH0|R| EUA2Lt
(Wilk's lambda=.477) HEYE FOICI=0M F[H 2H0[7F LHEHGCHpC.05). A2t ¢F =22 1o
22 oAl 95| o2 ZH(Wilk's lambda=.604)22 LIEtGOLL & 7|55, AZ 7|5 %(p<.01),
Hety 7|18k, o J|sk, O V|8, 2k, 70 9= (p<.05)0M 7oA 20|17t UUCE.
b

’

Table 125. SO0 AH|Z} 7|5k, E4 Z&, Q1A T B0 CHet A=, HEo| I
A= il A=A
F-value P-value” F-value P-value F-value P-value
Hetkd 7|52 12.804 000" .000 .989 2.897 .019"
Qat 7S (ARRI) 6.497 000" 834 .362 .729 572
et 7S 6.904 000" 404 525 3.364 .010"
Rkl 8.289 000" 351 554 4.021 .003*
ot 7|15% 8.326 000" 423 516 2.706 .030"
AL 7|8 11.577 000" .051 822 3.936 .004*
CHEHSH = 5.790 000" 132 717 1.517 .196
A= 2.691 031" .081 776 2.721 .029"
Tofel= 8.888 000" 4.010 .046” 2.920 .0217
FHoE 8.473 000" 3.432 .065 1.764 135
1) P<0.05, - P<0.01, ** P<0.001.
£t 2 AMRO| V|EE, E4 ZEY AH[AF QA G EiEE JfEAC=z MTEIZ FAHEA
(ANOVA)E HAlst¥d, B HEHAE 510 0| Table 1260 LIEILHRUCE KM Alm ZH 2I0]
£ ATHES JUA 7|5 ARIS 8% 2 7|2k, o 7|2k, & 7|k, O Ve, AT VS
&, oot He, FoielE, 2 E(p<.001), 2lSE(p<.05) 250 CA Alz7t 7t =2 d4E
UCH HHH 207} LIEHE o= FS, OfH| Pt & Y| =0I(5.16+2.16)2Ct 7| =2l

(5.51£1.93)7} =4 UEIRCH(p<.05). 7709 S=([EH 7|2k, o 7|2k, & 7|2%, O 7|2%,
AL 72k, sE, 70§ 9E)0M Rolst Alzet AE 22| W& (Sample*Age)0| LIEHGRH,
Ol Al=of w2t 2t ¢y OF 7ke| HIto| 2fo|7t USS =Eict

oY =S50 Chsto] Az 8 oF g 7F /2& 20|Z =Qlsty| 2ol S2HEZ
1, Zit= Table 1270 HA[SICE CA, GT_K, PC_K AR 58 R9%
oLf, PC_Ke 50-74M9| ofd] 0@zt & d7| =019 7|5t Q1A U Ef=Tt MEHMo=z =2 LIEt
L GT_R2 2= =0(A 50-74MQ] o8] 2@zt L A7| Lolo| FIPL dEtdo=2 =t o
7|5t JSE0| R 10|27} JUACHPL.05). BtH AC_Go| B, 75M 0|42 Z7|

b oIAl G B MBHHoz =R, AU 7|5k, ot 7|2k, 2sE(p<.05)%t & 7|2k, St 7
S, Y J|=2E, FO9|=(p<.01)0IIM 7oA 2f0[7} LIEHGCH AMutd 7|59 AL, CA, PCK

3]

to

\

-

’

GT_R, GT_K, AC_G Al=e| &MZ =7 UEIH20 CA Alz7t |RelXez sUCt oH] @2 2
7| =Q1(50-74M))& CA, GT_R, PC_K, GT_K, AC_G A|R9| #2922, 75AM O|A 7| Lol CA,
AC_G, GT_K, PC_K, GT_Re| &= LIEIGCt E35], GT_R, PC_K Alzes OH| ¥zt

O] J|ZEIt S0 AC_ G AR AR 75AM O|A9 7|5&7t Qoldor =2 ZHoz FoIg|Qict
(PC05). & 7|25 = CA, GT_R, PC_K, AC_G, GT_K AlR9| M2 =2 LIEILD, CA ARt &
ooz =Tt OfH] nHAt L HI| L2 CA, GT_R, PC_K, GT_K, AC_Ge| #2226 F7| Lol2
CA, AC_G, GT_K, GT_R, PC_K &22 UEIRICt £3], GT_R, PC_KA|lZz= OfjH] n¥Z} & 7|
QIO 7|57t UL, AC_G AlRS| ER ®oHLz 27| Lolo 7|57t &2 LIEHRCH(PL.05). 2
b= CA, PCK, GT_K, GT_R, AC_G AlRS| &AM=2 =UCH £t CA A9 ZKETL GT_K,
GT_R, AC_G AlZQ| =0 Hls RoHe=z = LERHC ofH] D@2 2 7| Lol2 CA,
GT_R, PC_K, GT_K, AC_G9| &2&, &7| oI CA, AC_G, GT_K, PC_K, GT_R &2F L}IEtGICE
£9], GT_R Alz= ofd] ¥} & A7 Lolo| 2RIt RolAez =1 (p<.05), AC_G Alzel &
L 27| 0lof KTt ROHCZ A LIEHGCHpL.01).

N
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Table 126. 1S0{22 A& 520 Ch3H AH|Z} 7|55, EAN 24T 2 EfE(n=98)"
CA GT_R GT_K PC_K AC_G F-value  P-value?
7|sE3d
Mot 7|2 7.02 + 1,55 566 + 1.99° 550 + 1.94° 572 = 2.08° 523 £2.16% 12.344 .000""
Q2 7|2 (AR) 7.28 + 1.56¢ 6.54 * 2,04 6.42 = 2.21° 6.88 + 1.91% 584 £224° 7013 .000"*"
e 7|2k 6.71 + 1.47° 588 + 1.84° 556 + 1.95° 582 + 1.90° 5.62 £ 1.80° 6.512 .000""
gt |2k 6.50 £ 1.71° 5.32 £ 1,942 543 £ 1.89° 5.78 £ 1.82¢° 5.22 £ 1.90° 7.720 .000""
ot 7|2k 6.83 + 1.71° 554 + 1.99° 554 + 1,942 574 + 1.96° 546 £ 1,997 8.692 .000""
2L 71EE 6.85 + 1.66° 594 + 1.92° 5.89 + 1.89° 6.11 £ 1.80° 515 £ 2.09% 10.185 .000"""
£d 29
Chehst & 6.60 + 1.45° 6.56 + 1.50° 6.37 + 1.43° 6.30 + 1.54° 572 £ 1.72° 5.173 .000""
AH|A} B
sk 5.84 + 1.93° 515 = 1.94° 526 £ 1.95° 5.37 £ 1.94% 506 = 1.90° 2.412 .048"
TOH2| &= 6.41 £ 1.67° 511 £ 2.06° 504 £ 213¢° 527 £1.91° 5.01 £ 2.05° 8.878 .000""
i L 6.48 £ 1.83° 533 £ 2.13¢° 5.06 £ 2.27° 531 £ 1.96° 496 + 2.09° 8.566 .000"""
1) Values are mean * standard deviation.
2) * P<0.05, ** P<0.01, *** P<0.001.
3) 9-point hedonic scale, 9 = like extremely, 5=neither like nor dislike, 1=dislike extremely.
4) 9-point scale, 9=Extremely soft, 1=Extremely hard.
5) a-c Means in a row by different superscripts are significantly different at a 5% significance level by Duncan's multiple range test.
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Table 127. Al2Y A 20| cist 2to|Y

Total 50-74 75+

(n=98) (n=40) (n=58) P-value?
CA
2B 7|5 e 7.02 +1.55b 7.03+1.54¢ 7.02+1.56 981
ot 7B3E 6.71 +1.47b 6.78+1 61¢ 6.67+1.38 736
5t 7|5 6.50 +1.71b 6.45+1.72¢ 6.53+1.71 811
o 7|5% 6.83 +1.71b 6.58+1.99¢ 7.00+1.47° 253
7t J|5E 6.85 +1.66¢ 6.83+1.81 6.86+1.57 914
Aae 5.84 +1.93b 5.90+1 .98 5.79+1.90° 789
2ofol= 6.41 +1.67° 6.15+1 96¢ 6.50+1.43 232
GT R
2B 7|5 e 5.66 +1.99° 6.05¢2.21° 5.40+1.80° 125
QP 7B3E 5.88 +1.84° 6.33+1.825 5.57+1.812 <05
5t 7|5 5.32 +1.94° 5.65+1 86 5.09+1.97° 157
o J|5E 5.54 +1.99° 5,851,925 5.33+2.02° 202
7t J|5E 5.04 +1.92b 6.25+1.75 5.7242.01° 183
Aae 5.11 +2.06° 5.63+1.93b 4.83+1.90° <05
2ofol= 533 +2.13° 5,302,025 4.9842.10° 457
GT K
2B J|BE 5.50 +1.94° 5.43+2.15% 5.55+1 807 752
QP 7B3E 5.56 +1.957 5.53+2.01 5.59+1.92° 879
5t 7|5 5.43 +1.89° 5.33+2.06" 5.50+1.78? 654
o J|5E 5.54 +1.94° 5.58+2.10% 5.52+1 857 886
7t J|5E 5.89 +1.89b 5.95+1 920 5.84+1 887 788
Aae 5.04 +2.13° 5.101.86% 5.36+2.01% 516
2ofol= 5.06 +2.27° 4.78+2.19% 5.22+2.09° 307
PC_K
2B 7[5 e 5.72 +2.08? 6.05¢2.23 5.50+1.957 199
QP 7B3E 5.82 +1.90° 6.20+1.87% 5.55+1 897 097
5t 7|5 5.78 +1.82° 6.08+1.90% 5.57+1.757 177
o 7|5% 5.74 +1.96° 5,952,295 5.60+1.70° 417
7t J|5E 6.11 +1.80P 6.43+1.81 5.90+1.77° 154
Aae 5.37 +1.94% 5.43+2.11b 5.33+1,83% 808
2ofol= 5.27 +1.91° 5,382,105 5.19+1.79° 640
AC G
2B 7|5 e 5.23 +2.16° 4.60+2.04° 5.67+2.143 <05
QP 7BE 5.62 +1.80° 5.08+1.837 6.00+1.69° <05
5t 7|5 5.22 +1.90° 4.45+1 68° 5.76+1.873 <01
o 7|5E 5.46 +1.99° 4.83+2.02° 5.90+1 857 <01
7t J|5E 5.15 +2.09° 4.38+1 98 5.69+2.00° <01
Aae 5.06 +1.90° 4.48+2.03° 5.47+1.71% <05
2ofol= 5.01 +2.05° 4.1842.10° 5.59+1 823 <01

1) Values are mean + standard deviation.

2) * P<0.05, ** P<0.01, *** P<0.001.

3) 9-point hedonic scale, 9 = like extremely, b5=neither like nor dislike, 1=dislike extremely.

4) 9-point scale, 9=Extremely soft, 1=Extremely hard.

5) a-c Means in a row by different superscripts are significantly different at a 5% significance level by Duncan's
multiple range test.
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HOl R 76.9% = LIEtGD, 3| 20| RO5t o2 LIEtGCHF=321.460, p<.001). S5k OF
SC QT J5E A IS5 2

7| 7 3 75E, ASE 202 AU J|Sz0| Ko FHS 02D Y
ACH Z, X JIBE, AR V|BE, B JBE, WREI} £24E AR WU J|SEI} OIS Eol
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10] FOfe|=ot FHO|=0f 0|2 FY¥S WASHY| 2ol ¢l

AN

, ] 32 Tt g0l 7|
BE, QiR J[BE, B JIBE, O JBE, WY J|ST, TTE YT, USE'ES 2, ojel
SO RHO|E'E BAUAR MO CIZBIASAS UAIBATH ZIHe Table 12801 AABIICE 2
M Pojolzol 24 Fm, BlFACl MBI RIS 521%2 LIEKLD, SHDHO| Rols 2o L}
EFCHF=130.064, p<001). &3, OF 7|5, M4E, W9 7|8, Y J|SE 202 Rojol=o|
QOB YIS 0D UICH Z, I JBE, USE, MU J|SE, Y JBEIt 5242 AE| 7
0f ol=7t FOrAS BHOlE 4 AUCH
zu0|zo| B4 2, FFIAS] MUHQl RZHS 50.6% 2 LEIHD, 572%0| K3t Ho2 Uit
SGCHF=124.014, p<.001). &gt OF 7|2= 2 JOje|=o| &
o

i
S48 ABe| 2

’

Unstandardized Standardized

e =R coefEch)ients coefficients t P-value1)
(Constant) -.394 -2.299 .022
ot 7|13 377 365 8.898™ " .000
Pl A I .365 329 9.996™" .000
= AL 7S 151 144 3.896™" .000
iavik=i 117 .109 2.8927 .004
s .056 .054 21327 .033
R?= 769, adjusted R?= .766, F=321.460, P=.000
(Constant) 324 1.395 164
ot 7|13 321 312 5.203 .000
Fojel= s .280 267 7.3927 .000
et V1S 154 154 2.650™ .008
AL 7S 131 126 2.421" .016
R?= 521, adjusted R?= .517, F=130.064, P=.000
(Constant) 249 1.008 314
ot 7|13 .296 275 45197 .000
EX e 249 228 6.204*  .000
et V1S 204 .196 3.317* .001
AZL |5 e .156 143 2.704 .007

R’= 506, adjusted R*= .502, F=124.014, P=.000
1) * P<0.05,  P<0.0I, - P<0.001.

nFzIske NSO st &8|2F 7|2 RE QRS &S| ISt Z”oM AET nS0=F
589 v U = 2015 Y= EAMSIAUCE BIZ=T7t 20% O|d2= LiEHt =0ts He2|sto Table
129.1300] #7 |6+919&|, IIoAE dEs Sl wolde &QUSIAL SEH22 LEH 4= 0lfRe
NS0l RE2E, ‘109 S, AP0 F& A ZH, FEHLYA| qOF, FUSICIA2H, CA

AMBE At 49| A=O|M 2y &/0I7F HEE|UCE £, CA ARE AH2let 4529 Al=0A
QASHo|Eret ‘ReFA| GLH/L HIHE Olf2 &2H, PUK AIRE A2t 4529 AIROA =75t
CH7t 8= O|R= HEiZ|AC.

MY =2 7IERE B CA A9 HT 202 1309 FLS(54.1%), FEHLAEA &t

(51.0%), HHsSICH50.0%), 11S0/e] ZZE(38.8%), Z0 ES A &CH38.8%), ZI=dICt
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(34.7%), ZEHE37%), BEAUCH3T6%), 243 &/E0I(255%), O 241 ACH255%), 123
WE(245%), IWIF O3S, ZABCH24%), 1Y FCLE1A%), Ofs O
(204%), A29| HE(204%) SO| MeHE|AD|, HME 2910| 2D, L7|5{CH24.5%)810] Aekg|
At

GT_R Al=9| H= OJ% D50 REAZ(55.1%), FHLHA ACH4A2.9%), 1509 ==
(40.8%), H&0 2= X ZHHB4.7%), USHEHE4.7%), U=LYOH24.5%), &4 2
U=3HEH23.5%), 2d FCH22.4 /o) 2otE0H22.4%), 2Hy °F/0[(21.4%), HE .
Mo, HHdE 2012 ©0HE6.7%), =7I5tCH23.5%), ASHOIEH22.4%), <A=sotAl Tt
(20.4%), Z£2HEA| 24CH20.4%) ©22 LIETE

GT_K Alze| MZ Q02 150{9 #EHZ(51%),
SHAYA| QUCH33.7%), HA0 8 A ZTH30.6%), 2=0tCH22.4%), 7+
LIEG 2O, HIHMS Q02 L7|8ICH28.6%), ST =40| ECH26.5%), &
A0|CH21.4%), BHAYCH20.4%), ZSHEA| %CH20.4%) S0| MEZ|UCE

PC_K Ao dE 2012 1509 2E2{F(44.9%), YHMsSICH35.7%), FHAHA| QUCH30.6%),
L F/e0](28.6%), *=5ItH27.6%), UEM F5 A 2TH26.5%), &40 MY (25.5%), 1S5S0
245%), =Z8HEH(24.5%), dER(20.4%), AXIE € Ok &/
(20.4%), PU=AYCH20.4%) SO| WEELH, Hlds 20192 #£05H25.5%), AS20|CH23.5%),
ZOIFA| P4TH23.5%), Tk CtO|CH22.4%), HE /0((21.4%), AA=5tA| @CH20.4%) SO| HE

o X

e o

—

ol

tCH(45.9%), 1S0{2] £=8(40.8%), F
Y /¢0[(20.4%) S22

AO| AMA(235%), ¢l&

[
(<]

-

10
Ju
Ju

ol

42, 3 )
El|(32.7%), 7*7*0" E% A ZTH3E2.7%), 18509 £=8H(30.6%), 1=7t2 S/
5.5%), Ot g0 I(24 5%), Oi28H22.4%),

& ECH21.4%) co= rEruom WMS 2012 LS4 5%), SLARC224%), ABHO|C)
(21.4%), 2t UCH21.4%), 2S0{2| THEEH(20.4%), A=THA| % H20.4%), A= =240| &
CH20.4%) SO| HEIZ|ACt.
Table 129. 1 S0{R2 52 A|R0| CHsH 22 Moz MEHE T2 (n=98)"
CA GT_R GT_K PC_K AC_G P-value?
520!
Py 33(33.7) 20(20.4) 17(17.3)  20(20.4) 15(15.3) 0177
oot 7(7.1) 10(10.2) 4(4.1) 8(8.2) 22(22.4) .000"**
=gyl 24(24.5) 15(15.3) 14(14.3) 17(17.3)  32(32.7) .007*
NRIt2 SO 23(23.5) 15(15.3) 15(15.3)  20(20.4) 26(26.5) .199
1ty g/ 25(25.5) 21(21.4) 20(20.4) 28(28.6) 15(15.3) 212
Ok a/&0| 20(20.4) 18(18.4) 14(14.3)  20(20.4) 24(24.5) 490
AAO| AHAL 18(18.4)  23(23.5) 15(15.3)  25(25.5)  25(25.5) .302
A0 HE 20(20.4) 18(18.4) 13(13.3) 13(13.3) 17(17.3) .580
1509 R=8g 53(54.1) 54(55.1) 50(51.0) 44(449) 36(36.7) .058
1509 =8t 38(38.8) 36(36.7) 40(40.8) 24(245) 31(30.6) 101
gyl
% 20 2121.4)  22(22.4) 18(18.4) 13(13.3) 21(21.4) 474
Zl=53ict 34(34.7)  23(23.5) 22(Q22.4) 27(27.6) 7(7.1) .000"**
agoll 2 A 2o 38(38.8) 34(34.7) 30(30.6) 26(26.5) 32(32.7) 446
o "oAlct 25(25.5) 13(13.3) 10(10.2) 13(13.3) 9(9.2) .008™
BetAZ| ottt 50(51.0) 42(429) 33(33.7) 30(30.6) 25(25.5) .002*
BEEAEC} 31(31.6)  24(24.5) 19(19.4)  20(20.4) 13(13.3) .032*
EESICE 49(50.0) 34(34.7) 45(459) 35(35.7) 39(39.8) 134
Z3HE0 22(22.4)  22(22.4) 18(18.4)  24(24.5) 18(18.4) .780

1) Values are frequency(percentage).



2) * P<0.05, ** P<0.01, *** P<0.001.
Table 130. 50|22 5& AIR0|| O3 42 Ho=2 MetE 2 (n=98)"
CA GT_R GT_K PC_K AC_G P-value?
H520
Ciof 18(18.4) 36(36.7) 9(19.4) 16(16.3) 19(19.4) .003*
240t 10(10.2) 14(14.3) 2(12.2)  25(25.5) 13(13.3) 026"
2t sk/ekn| 11(11.2)  14(14.3) 14(14.3)  21(21.4) 10(10.2) 187
ANAO| AHAL 13(13.3) 15(15.3) 23(23.5) 15(15.3) 12(12.2) 220
1NS0{o| tteist 3(3.1) 9(9.2) 14(14.3) 14(14.3)  20(20.4) .004**
I
tSE gto|Ct 14(14.3) 15(15.3) 18(18.4) 22(22.4) 15(15.3) 545
Ql=3IR| QLCH 10(10.2) 27(27.6) 9(9.2) 20(20.4) 20(20.4) .003*
Ql=A0o|Tt 14(143) 22(22.4) 21(21.4) 23(23.5) 21(21.4) 530
HetARD 10(10.2) 5(15.3) 20(20.4) 19(19.4) 22(22.4) 171
HEst =720] =0t 8(8.2) 6(16.3) 26(26.5) 0(10.2) 20(20.4) .003*
RSIEA| ettt 15(15.3) 20(20.4) 20(20.4) 23(23.5) 21(21.4) 699
L7lsttt 24(245) 23(23.5) 28(28.6) 17(17.3)  24(24.5) 471
1) Values are frequency(percentage).
2) * P<0.05, ** P<0.01, *** P<0.001.
1NS0F01el AR} 7|2, B4 Z&Eet QA & EfE0| Chs Alz 2t Ad =20 g RolFHel

21018 olst GLM &M Ait= Table 1310] AHAISIICH A= ZHO| EH sfiME 20| 7240l

ok
LS

AUSLHWilk's lambda=.305) «

& (p<.01),
040|

-0 9|&=(p<.05),

FO|AM0[R| QA2 LH(Wilk's
ANzt Y 29| WSAE0|M= ReA XI0|7t LIELLLR|

e
2

lambda=.173) & 7|2 =0f|A

7|25 (p<.01),
9

el 7|2E(p<.05), X 7|=2=(p<.01), EF 7=
E(p<.05)0M 7oA 20|17} LIEL. AF 20| HisiMs 2
7|4 2f0[7t LIEHGTH(p<.05). {4t

EUCE.

Table 131. IS0{70|Q] AH|A} 7|E&, EM ZE, QA Al B0 CYSH AR, S| Yok
52 A= ks NN
o F-value P-value1) F-value P-value F-value P-value
HHtd 7|5 3.438 .005* 3.330 069 994 421
o] bl ) == 2.627 024~ 2.480 116 .396 .852
Bkl 1.940 .087 6.186 013" 765 575
S k=i 3.187 .008* 3.011 .083 1456 .203
A2t IS 3.308 .006*~ 288 592 884 192
CHoHSE J 121 .988 1.723 .190 .356 879
A= 994 421 1.623 203 810 .543
TORe|= 2.373 039" 204 652 .585 712
Ealelie 2.986 012~ 1.513 219 .790 557
1)~ P<0.05,  P<0.01, ~ P<0.001.
1S50{70[e] AlzdE 7[5k, E4 ZEet AH[Z QAL 4l EHE0| Cfst 2AREAM T AlREA Zite=
Table 1320] AA|StQICE A|2E XI0|F AHT{EH MEHA 7|2 (p<.001), 2/ 7|2=(p<.001), & 7|
SE(p<01), & 7|25 (p<.001), A& 7IZ=(p<.01), 70§ 2= (p<.01), FA 2= (p<.001)0AM 2|
St 2{0[7} LIELSICE ZHBHE 7|S&9| AL OT_O, OT_M, BB, GT_T, HN, GT_H &AM=Z =4 LtEF
o0 OT_MO| fRoldez =/UCHPL.001). 2 7|22= OT_M, OT_O &22 7t =U20 HNO|

7ty SRATHp<.001).

OF_T)_

P<.01),

/—\

& 7|S== OT_MO| 713 &=%F
OT_M, OT_O #22 &% GT_H, BB £22 YUCHp<.001).

HNO| 71 S ZAFEACHPL.01).
23 o|z=E= OT_MO| 7+

1 GT_H7b 7t Y/}ATHPL.0T). B 7|12E=
2 7|85 = OT 0, OT_ M #9292
TOi o= OT_MO| 71 =% HNO| 74 Yo
1 OT_O, BB, OT M &22 LA RAME|AUCHPL.001).

6]
IT M
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Table 132, 150{70| 6Z AMEQ| AH|Z} 7|EE, EM ZE, QA L EjE(n=71)

GT_H BB OT_M HN OT.0 GT.T F-value P-value?
7|5 &3
Hetd 7| 5.25+2 442 5.86+1.70% 6.42+1.68 5.34+2.16°2 6.69+1.92¢ 5.76%1.95% 5.899 <001
e Iz 5.55+2.10% 6.13%1.48%¢ 6.56+1.65¢ 5.30£2.00° 6.39+1.57¢ 6.01+1.915¢ 5210 <001
[ kea 5.17£2.25° 5.62+1.70%¢ 6.44+1.759 5.35+1.99% 6.10+2.04 5.92+1.98b« 4182 .001™
ot 713 5.49+2 .36° 5.89+1.80 6.59+1.63° 5.34£2.00° 6.56+1.71° 5.99+1.92% 5.299 <001
A IS 5.80+2.04% 5.99+1.83%¢ 6.48+1.71¢ 556%1.72° 6.49+1.58¢ 6.30+1.79 3.239 .007™"
EH4 249
Chotst d. 6.35+1.53 6.27+1.51 6.35+1.55 6.24+1.43 6.17+1.67 6.35£1.30 184 1969
AH|Z} EfE
s 4.86+2.12% 5.25+1.84° 5.38+2.07° 4.46+1.92° 5.23+1.78° 5.17£2.01° 2.117 062
TLofel= 4.79+223%® 5.42+1.95% 5.77+2.13¢ 4.51+1.97° 5.54+2 22" 5.25+2.11%¢ 3.673 .003*
Sl 4.92+2 24% 5.75+1.83¢ 5.70+1.85°¢ 4.56+1.91° 5.80+1.95°¢ 5.34+1.99% 4.750 <.001*"*

Values are mean =+ standard deviation.

** P<0.01, *** P<0.001.

9-point hedonic scale, 9 = like extremely, 5=neither like nor dislike, 1=dislike extremely.
9-point scale, 9=Extremely soft, 1=Extremely hard.
a
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MM HE ZAF CHAARS| MEHHQl TS0 Cist o, o, S, 2 7|8k, Tt &, ZSEQ| 7|
oEE &0IsH7| 25ty 2 7|2k, ¢ 7|2k, O 7|2k, HA Vs, ‘HHet HE, UsEE
s HUAOl Vs E SEHSE S0 OIS HEAS dAlst Z2t= Table 13301 AA|
SHACH 2M A1 3|7Al9] ME0l R? 742 703% =2 LIEIGT, 3723 0| Qo5 ZHo=2 LIEtGITt
(F=249.031, p<.001). 3t OF 7|55, & 7|5 QT J|5%, 2L 202 MUY 7|550| L9
ot FeS D[X|1 ALt =, S 7|2, & 7|2k, 2t VB, 2AREIt w245 ARe| WEHE 7|
STt AE ol = AUACE

E

YBHS Tt

A AE ZAF RIS VIS, S4 PE U Q40| PojiEet 2SS0 DA FTS T
Qo YOI T BT, B JBE, F ISE, U VBT, WY JSE, T YE, USEE S
YA, POfOITY RUYT'E FLUAE HHG0] CIFTTRMS MR BTE Table 1330] A

=]
AlStICE 00 ol A A, 3HAlel dFHQI R? 2 42.2% 2 UEHHY, 3#2Y0| |Rolst A

o2 LIEHRCHF=102.563, p<.001). E5t, 2k, & 7|2, AdEtd 7|8k 22 F0f 2|=0| 72|
ot Feks 0[R2 JACE =, sk, ¥ 72k, Aty |50t 2248 Al 0 Q=7 =01
2 OIS 4 UUCL 2 ol 24 A}, BIAAQ YA R? 22 43.0%2 LUEKLD, SA2HO|
9|5t Zie2 LIEtHCHF=163.414, p<.001). &£t =k o 7|5k, 2 7|8, oF 7|5, Ayt
M J|5E 20R 2 OTO| ROIF FFS 0|1 UYCH VARG, T JISE, X JSEIt £24E,
U J|BEE YB4E A2 23 oET} £OIYS SOIF 4 YUCH
Table 133. &gt 7|2, FOiC|E, 2O L0| 7|5k, &4 4k, 227t 012 G
Unstandardized Standardized
LA SEtie coefﬁBcients coeff(ch)ients t P-value”
(Constant) .004 .021 .983
ot 7|15% 435 417 8.729" .000
HeEtd J s El kel 255 .248 5584 .000
et 7S 229 .206 5203 .000
A .087 .084 2779 .006
R?= 703, adjusted R?= .700, F=249.031, P=.000
(Constant) .638 2.322* .021
Rlac
el ¥ nes 254 Yo anee oo
Mtk 7|5 182 175 3.023* .003
R?= 422, adjusted R?= .418, F=102.563, P=.000
(Constant) 1.1458 5.087" .000
s .347 341 5.058"* .000
224015 Zd'f._@". 7_I§E 175 .078 2.720" .007
El k=i 211 219 3.329* .001
AL 7|8 =225 -.202 -3.722"" .000
ot 7|15% 202 197 2.708"" .007

R?= 430, adjusted R?>= 423, F=63.414, P=.000

1) * P<0.05, ** P<0.01, *** P<0.001.

DS01F0[0f oist A2} 7|2 RE QAAE QUS| ISt HPOIM ALt 1S50{70] 639 HZ

9 HMS 2018 B BMSIYSH, Table 134,1350 LIEILHQICH SEZXS

Moob Ao 28 A ZCFY20 HNS AHQIst 559 AIRO|A ‘150{9 =

MS OlR=2= GT_H, GT_TOM ‘=78t SF0| MEHZ|QICE 7ty == 7|e= H4E %2 0T_0 A=
T 202 M SH32.4%), dHT/A0((26.8%), 2&H(25.4%), FE212(23.9%)0| MEAZ|AS

0 HMS QQ0=2= H|Zl Q0] MEHZ|QIC 71 Y2 7|8= H4E #2 GT_H AlRQ M3 2012
a

0

]

i

A BH(23.9%), 25(22.5%), FEZ(33.8%), S55tCH22.5%), AE0| F= A ZCTH28.2%),
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GUHBICH22.5%)7t MUEIUCE HIME R0102E MM H(1.1%), LIIE 26.8%), AN 3
0[(21. 1%)7f MEEACE BB Alzo| M= 202 44 %(268%), ==8(268%), FE=2E
(21.1%), &3ICH23.9%), UL 2 A ZCH29.6%)7t MEHEel HIMS 2012 MEeHe|Z]| of
ALt OT_M A|E°| MS 2002 MM SH3E2.4%), H2EAQ21.1%), AT 8/80|(22.5%), £&%
(25.4%), REAHS(31.0%), AL E2 A ZCH28.2%), THSICH25.4%)7F MEAZA20 HIMHS
2018 MESA| GHOITH HN AIZS| M3 2012 MM H29.6%), MM B/3D|(22.5%), 220 £
WA ECH23.9%)7F HEEIRACt Blds 202 HOH28.2%), 56t =Z0| ECH23.9%)7t e
AL GT_T Aol 5 2012 MM 8H29.6%), Zd&%(25.4%), 4%t /A0[(21.1%), E=5&
(22.5%), FE21Z(36.6%), AHAYHCH23.9%), dYO| F2 A ZCH33.8%), FE2HA ot
(21.1%), EH5tCH22.5%)7F HEIE|AC). B2 Qo2& L6k SH25.4)7t HEiE[UCE

Table 134. TE0{70| 55 AR0| Cfeh £2 Yo Mehgl 82(n=71)"
GT_H BB OT_M HN OT_0 GT_T P-value?
529l
Q| 7(9.9) 0(14.1) 8(11.3) 2(2.8) 18(25.4) 6(8.5) .002**
AM o 17(23.9) 19(26.8) 23(32 4)  21(29.6) 23(32.4) 21(29.6) .867
Zalor 10(14.1)  10(14.1)  15Q21.1) 10(14.1) 9(12.7) 18(25.4) 251
AM g/ 11(15.5)  12(16.9) 11(15.5) 16(22.5) 19(26.8) 14(19.7) AT
IASH gk/ekn| 9(12.7) 12(16.9) 16(22.5) 12(16.9) 3(18.3)  15(21.1) 627
Zz3 16(22.5) 19(26.8) 18(25.4) 13(18.3) 3(18.3)  16(22.5) 776
FLE2E 24(33.8) 15(21.1) 22(31.0) 13(18.3) 7(23.9) 36(36.6) .084
Zy29l
2l=sict 9(12.7) 17(23.9) 12(16.9) 8(11.3) 18(25.4) 7(9.9) .047*
=550t 16(22.5) 5(7.0) 8(11.3) 10(14.1) 4(5.6) 14(19.7) .015*
AAAZCE 12(16.9)  11(15.5) 10(14.1) 9(12.7) 11(15.5) 17(23.9) .544
Ho| 22 24 20 20(28.2) 21(29.6) 20(1282) 17(23.9) 29(40.8) 24(33.8) .369
SEYLHA| ot 7(9.9) 9(12.7) 13(18.3)  11(15.5) 16(22.5) 15(21.1) .290
QS AT 7(9.9) 4(5.6) 11(15.5) 8(11.3) 17(23.9) 0(0) <001
SR, 16(22.5) 13(18.3) 18(225.4) 11(15.5) 13(18.3) 16(22.5) 715

1) Values are frequency(percentage).
2) * P<0.05, ** P<0.01, *** P<0.001.

Table 135. 150{70| 5 A|20|| Cisl A2 Moz MEHE &2 (n=71)"

GT_H BB OT_M HN OT_O GT_T P-value2)
#5290
Ciof 2(2.8) 3(4.2) 4(5.6) 20(28.2) 1(1.4) 10(14.1) <001
MM gF 15(21.1) 5(7.0) 8(11.3) 13(18.3) 12(16.9)  11(15.5) .206
=75t ot 19(26.8) 11(15.5) 10(14.1)  13(18.3) 8(11.3) 8(25.4) 167
A g/ 15(21.1) 9(12.7) 9(12.7) 9(12.7) 11(15.5) 9(12.7) 650
B|2Io¢ 9(12.7) 10(14.1)  11(15.5) 4(5.6) 17(23.9) 8(11.3) .057
Zyeol
BoAc 15(21.1) 5(7.0) 9(12.7) 9(12.7) 6(8.5) 7(9.9) 131
MHEsH 20| Lt 14(19.7) 6(8.6) 8(11.3) 17(23.9) 8(11.3) 9(12.7) 134

1) Values are frequency(percentage).
2) * P<0.05, ** P<0.01, *** P<0.001.
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Lt, GT_R, PC_K Al2& Of|H| &2t O 7| L0lo| 7|SE7 =10 AC_G Alzs &7 L9

’

Jor 4o

o
1=
o

oH
l?j
oi

—_

>

$Q 10 ox

|0

- 179 -



o 7|8&7t ROHLR #2 UEIHTHpC05). 2502 5301 tiet & 20192 150{9] FE
=, 1S0l8] S5, dZ0 FS A ZC, FLAl ST, gHsitt, g e/t £2 dEER
1, HMS @0lo2E olgolct, RBHER| Tt LIS &2 YIE2 MEHZ|QCt GT_R AlRS
3%, OB nFAF L HY| Q12 CHIt S0, £ S/E0|, 1509 S5F, 1S50{9] FEF2R
Ols Moots NeZ UEIHOLL, 27| Q12 SOt =SR] ofn M Lo Qlsf d@sta| of
UCH Eoh, PC_KE 2N, Y71 /0|, ¢ /0|, DXII2 /0|, O H A0, 2=sstn,
A2 SGO| o] nFAF Y #Y] Lolo] e 20192 MEg|oL}, 20kt #ek Q0] 27|
°lo] HlME Qoloz HRIZRCH AY S0 TE 7|S&7t RAHOR 2 LEHt ACLG S
B2 ((p<05), 27| =ose T geloz el RRItE /0|, Ok /0|, 1=d /30| &
g M2ES SRR OB DEAp Y YRl MRt =shA| gl UEAYR| ol £
AL ASe LZ0| E= ¥2 Sl AIRO| Ot HME 20lo2 MESRICt. 1S0i=E H2( Al
YU e= 1809 £S5t fEafe 2y, LylskA| ¢ gHsh ot 2=et &7 50| 2 =2
Rees A&, S5 ACG A=e &4 Zis Soff o] 13k & 7|LQlo) Hlsh 7] L=ol9]
3% 4ot oo Oi2ots Hlud O MEEsS Y 4+ QA0 Eo A VISE, sk, MU J|e
&, AL 7I8Rt 295 AS0| tiet AHRte| 704 oFet 2 &7t 2O0RXE AR 2AMER
Ct(p<.001)

NS00Il FL, B J|E== OT_O0, OT_M, BB, GT_T, HN, GT_H &22 = UER, &
A tHEAtE2 OT_0S 7HY M=StA20i{(p<.01), O] 1dzte] 32 Rosh A0l= QIRlLt. 27| =

7

ol 02 713 MBste HO2 LIERYTHPC.001). 23 CHARIE chajoz SAist

A7}, SICIOITLCO| i HEQ GTTE 71 WoL 52 M4 we

HEZof HlsH 25t £ S AS HOIE 4 YYCH Y & CIE Jfw 7|

(p<.001), B 7IEE(pC01), X 7IBE(.001)7F AR & 743 YA LERSTE ojn) Mety |5

= OT_O(p<.001), & 7|=+= OT_M(p<.01), B 7|== OT_O, OT_M(p<.001)0| 7t =QCt &=
3

7] =918 Moz 24 GT T9 &R B 7|5%(p<.001), GT_HO &AL HEd J|5&
(p.001), & 7|==(p<.

ro

7|52 (p<.001)7F 71 YA LIEFICE ofmf e 7|S & (p<.001)=

N
25

B

0o — O

_ 7|5E(p<.001)E OT_MO| 7t £UCh DS070| 6Z0f Chat 45
20102 DSOjo] MM T, AN F2 A LT, RE2S0| F2 MHED, HMS 2QI0RE L)
B O, TIRH0| &2 HIER MelE|oiCh SHE, AP J|SE, @ J|SE, O J|SEI YUY OTM,

OT_O Al22t ©2| GT_H, GT_T Al2s HMS Q0102 'L7)|§t Ol0|' 3540z MEHE|QICt HE9|
FHO| H7t=[R| 42 OT_M, OT_O Alzet E2| GT_H, GT_T Alz= 32 21 H2|op7]| ¥FO|
B7t=l0f tHEAS0l =78 StE E7le A2 At=Eth S5 WEH V|s: Haeot JhE UUH
GT_H A2= GT_T AlZ2et g2l Hlds 202 4 Of Hua/an|7t &7 HEZ(ACt Tt 3
E 290| 150 St} &/A0|E FEHeE F24E 4 o822 Vo] FRsiCh £, sk, & 7|

&, ey Vst =245 AHFO| oist BRSO o=V =O0RR|H, sk, HEHY TSk,

=]
FIIRE, A 7|2k, O 7|2R0t 225 24 9B 20Rs A2 E4E|ACH(p<.001).

o]

(2) |2(A21Y))

Rosenberg(1994)"%%l0] w28 n#Azte| Ze I8 44, HAY|s Ao, A 35 2gn 22
deld 7ls AMstE AASHY| Llote] TR HR7F B+HOIC 65M Ol 1S9 MAR HeES
ZAFSH 2o M=, tEE |FFE FOISHAIT 2|02 2 HZe| 2H=Z 27t oEte S8l
F2 LEHY RFE 288 1S ZHHA Jjdo] e chl ojo Tt 2 s S84
2 g8 AE(@AY))E Z8ot0] 1P ABHAe| LAY EYN V|sE PIS nFRIsH JHYZHEAMS
WESE2| 2lslf ofls] ndar & d7[eollt 270l s Y22 7SS ZASIIAL St

Al (=13

EH
od

O

ook

=
AR HEAl MOIRR, @ET

’

A=A, 2, Su T A2 L AAIEO| 2YE2H
= AIASHH, 2HeHel 20i| 2 °

Of B0l ArE= A0 chsh &

N =2
:Iog
ol
X



2707t gl= Bt 50M Ol 95M 0|2t 4ol 5585 HYUsHAUCE.

= 70| A8E AlZR= Table 13601 AAISIRAL20, SILHAZIFEOM H=5H 1709 AF2t 3742 Al
HWIE% LS50l & 4719 WS AFS AME2M AESIUCE Al 2217 AHE2 HolH, & S
o 22el &Y SSES E8ot0] U0 =2 HE S AIE =t & 24 + U= ARE 54 A
Ol z[a8lst7| 2Iot0] A= 7HESH H2(s f— SHES P22 JYstaat sl
ATAIZES] E9 TOHSH=H 0f2=0] A0 T =2| AFS ARESHUCE Eot, 1P AHE LS
Y22 St AP0 2T YRS 1250 EokSY| 7|"o ol SFS ket AFS ArEst
Ab StASLE AT HF2| 39 TOHSt=C 02430 U0 L HFS ARSSIRACH A0 018E A=

lo
H
MM
I
n
L
3
o

= 7Y T d5(-180) 22, 25 5 O|Lfof| AEof| AtEStRICH 2 HE2

s AEHO| AHES HZI2QIZ|(Samsung Electronics, MS23K3513AW, 220V, Korea)Of|

=2t 7tgsten, ™ R2|9| FR QYMoIN 2 BER2(YE Zste R[St 1 Alg o
o

—

20+5g2 32t2(9| the-ETh F2bE Aol Aol UMEY[(70mmx70mmx30mm)0i| E0t H|EStRACEH.
S Eot WA 2 RAIE flof AL SA R[THEHO| LSS AE|2FE HAO| 5015CE2 East
V2O, 1AIZE ol HA[SHUCE AHS =Mo HE 23S z|4sksty| fl6) AIRE HE22 AHSoHAL,
o

VMM E A22 90227T2e| SAMEH(Cheil Jedang, Korea) 130g2t A=29| "= ME(Nongshim,
Korea) 500mi7t & AHZZ|ALCE.

Table 136. £&217| 4F°| & L HE R2|Y
Sample” A=Y HIZAL et L
PC (23] 932 828 2¥E 2217 FEAT ™ 5-68
CR (2] FHst 2=217] B HLAHY W 5-82
GT_B (d2/8] R A=17| EACOZIEE HARQ1Z| 2-2 58
OB (28] 2207 EAAMAFE o5&
1) The sample code is named using the product’s brand name
AH|ZE ZARE ZE AlE W AZOIM 2023E 5ERE 68 S AFE=R 0l s RIAMEUCt HEA
£ HISSIH o Y 7155t A7|7|9A S-S Sd 428 HAISIRCQN, Alze 221077t
ABEUCTH HER| 2 AQAIZtE 2 602 UWRIICH & e 42X = & HYHFE HiEge=z
Aol S0 YA £F L BA|Aooil107lE olnEISHY E4 A ABkALE, DYRISHIE L 1
H2Ist 7+ ZHEA0| ChHet Q1A L AH[ME, 1FRISHY 7HE7HEA] MERESH, 2z A|Z0 cifst M=
& 2 aH[R|lSE, AZ0 tist 7|2%, & © AR} Ei=2 AHE|ICE A2107| R0 Cfst 7|2 %
= 22 HE 9y 7|5k {0 Atgstof (1 8="tiTt5| 0| &Ct, S5H="FA= &A= ¢
CF, o¥™="CHts| o] ZCf), YA 7|SZ(Overall liking), Al29l 23 7|S%(Appearance
liking_spl), & 7|=%=(Odor liking), 8t 7|2 = (Flavor liking), &2 7|2 %= (Texture liking)S H™7lot=

2 3IYCt AE17| ARO| st EN ZTE= MAARO| It =S 2WSHeMN, Ciost HE
(Hardness mtenthy)E HItst=2 3HUCt EH{B*RPF IH2RI S st HEE 24 olsig &~ U
6F(IE 7FOPZIE ICF, 9**“EHCFOI Z45iep) 2 -E—?L%
2 5
= =
‘43t %‘EE b":E”ﬂ C%*% # %lE %MQI 7|257f ==
= | 504 2AEs qg\r_q| ;gg 7>1fc1|-o| He HC
E2 242 HEE 233519 en 74 JAR HEZ(Just-about right)S AtE(1-="THEH5|

Qfﬁf':f 41*— MGty 7M="tHTts| Lscl)stY &
T HEE AESHY Eolot¥el SUAF ANT|F2 Aok AZES A8 9 4x A= Yot
QUCH A=Q| 2 Hut 42 & S5t0 MEHSHA| SHRCH &
ZIY7telo] oH|AEE Ed =&% 209t MHARLE DG 0|2 TAHSIACHEIA - AL A2

ol

o
=
d, AE g2YY L 222 AdY-ol s 2 st
II:

I’IO
Q)
>
_|
b4
D)
=
)
N
a
3;
_1
>
?‘-i
>
o
o
<
N
ok
njo
o
0f0

3 48 F2H, Zt AEE 50% O HzIsto] Eotsta,
SF 7HA| Al=o| HUIE =T O &7 AsE gt He d==2 Yrtdst 20| BE ARE FIIeiE
£ QHLHSIACt. E8h TE AlRE 87fet7| A oF 129 |FAARI0| FO0{A 0|49 E43t sd= ¢4



2 Aol EX 2AM2 IBM SPSS Statistics ver. 22.0(SPSS Inc., Chicago, USA)2} XLSTAT
software ver. 2021.5(Addinsoft, New York, NY, USA)S O|835t0f 2M3IFCt AR, Al2Y, A
E AHIZt 7|, E4 JE A2 Q1A & EfEo| |FO|AHQl 2I0[7} U=A| EQlstY| s LEHIH
2H(GLM)2| YHTFEAM(ANOVA)E Sdli HASIUCE GLM 2E2 O3t ZCh[Attributes =
Sample + Age + Age x Sample]. M, AlZ 7t AH[Z} 7|5k, E4 ZEQH AH[Z; QAL & EfEO
FOHQ 207t A=Al lst7|ls LHEHR| Z4LHEA(ANOVA)E S5t HAISHE, A& |

P<0.05 £F0|M E9| CHEHL|A ™ (Duncan’s Multiple Range Test)0] £3E|QACtH A=

=0 Cfst Metd 7|2 ot 7|2k, Lo ReA 0|7t U=AR| &elsty| Qs SEE
HAISIUCE A, B2 7|5, &4 2= L QA0 FOHe=et 2HO|E0| D[Rz IS IHY
el 72k d=u EY 4dr d=, UsEE SEHSE, FOeE e FHOTE ITEHsZ 4
o CHE2HE o . ZF Al=Of cifst AH[R[e| 7|2 REQIAE mpefsty| sl 4
CATAS| Mz 20lut HMS 2019 BIEE FASIH, 7I0|4g 482 HAISIH A28, ¢H

al
ol 2{0|E &QISIAC.
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AT HE RAICHAZIS| QIREH S EME Table 1370 A A|SIRUCE ZAICHAZIS| HEHE 00|
08.2%2 A2 754 O|A0| 45H 81.9%(p<.001)2 712 CIQIC}

Table 137. AH|ZIQ| ULt EM- A17| AHE(n=55)"
5

2 0L10) (12n5) P-value?
=E
ol 1(1.8) 0(0.0) 12.2) 634
b 54(98.2) 10(100.0) 44(97.8)
A& (years)
60-69 8(14.5) 8(80.0) 0(0.0)
70-74 2(3.6) 2(20.0) 0(0.0)
75-79 23(41.8) 0(0.0) 23(51.1) 000
80-89 18(32.7) 0(0.0) 18(40.0)
>90 4(7.3) 0(0.0) 4(8.9)

1) Values are frequency(percentage).

2) P-values for differences in distribution between two groups were tested using a x2 test for categorical
variables.

A7 HF RAICHEARL] A107| A|F0| cfst e L AH[MSE Table 138,1390( AMAISHACH A
07| HZ0| CHsh MUHd J|SE= 39541 2202 LIEMGICEH A% Blz= 120 1-33(61.8%)7F 71
TQUCEH ZAF MARSO| 71y A OISt A107| AEe| 22| Feile 8 A, B/RY, 22 22| &

o[ B/=E wO0IALL, 50-74M2f ofe] nFAe| FH2 el WEHZ 71 POl FOiSHICE 71 A=

HEsH Zo| HEH $I2/701/8S, B/ZY 2093 75M 014 w=olo| B2 BOl HEHS t ol
HEBIC Y MBSt 22| HEf To HZ/R0/RS, B/EZY 202 ZAKIUOU 507442 o

Sot=
BlnEze] 32 B/2EE 71 d=stUCt

Table 138. AD7|HZEQ MEE QU MzHIZ
Total 50-74 75+ S
(n=55) (n=10) (n=45) P-value
A1) HZo| st MeHy M5z 3954122 4204210  3.89+0.96 472
207 Alg 2 22 83 Y= 277
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1-2 /% 12(21.8) 4(40.0) 8(17.8)
1-3 /2 34(61.8) 6(60.0) 28(62.2)
> 4 v/ 5(9.1) 0(0.0) 5(11.1)
79| oz epech 4(7 3) 0.0 4(8.9)

1) Values are mean * standard deviation or frequency(percentage).
2) 5-point Likert scale: 5 = Highest, 1 = Lowest.
3) P-values for mean differences between two groups were tested using an independent samples t-test

for continuous variables.
Table 139. 217| A& F0f &S(n=55)"

Total 50-74 75+

(n=55) (n=10) (n=45)  Pvalue?
71 AE FUSHE A7) AEo x| HEf
AHA| 17(30.9) 2(20.0) 15(33.3)
47|, 91zl 22| 1(1.8) 1(10.0) 0(0.0)
2ol 22| 13(23.6) 3(30.0) 10(22.2) 272
3, 2 28| 15(27.3) 2(20.0) 13(28.9)
g, 70|, 58 28| 7(12.7) 2(20.0) 5(11.1)
7|EL 2(3.6) 0(0.0) 2(4.4)
71 %ol M= An7| A|Eo| x| HEY
AlAL 3(5.5) 1(10.0) 2(4.4)
7], dizl 22| 1(1.8) 0(0.0) 1(2.2)
20l 28 2.(36.4) 3(30.0) 17(37.8) 896
3, 28 27| 12(21.8) 3(30.0) 9(20.0)
g2, 7o), £ 22| 17(309)  3(30.0)  15(31.1)
7|E 2(3.6) 0(0.0) 2(4.4)
713 MEsh= £77| MIEe| R2| Hel
AYAL 2(3.6) 1(10.0) 1(2.2)
47|, g1zl 22| 2(3.6) 1(10.0) 12.2)
20l 282 14(25.5) 2(20.0) 12(26.7) 415
B, 28 28| 15(27.3) 4(40.0) 11(Q24.4)
g2, 70|, B2 28 19(345)  2(20.0)  17(37.8)
7|EL 3(5.5) 0(0.0) 3(6.7)

1) Values are frequency(percentage).
2) P-values for differences in distribution between two groups were tested using a x2 test for categorical
variables.

AF07|9] AHIZL 7|2k, E4 ZEet Q1A A E{=0| Cisto] Az 7t HE 20| Cisi FelAel
21017t U=A| GLM M8 E8l LOEUTHTable 140). A2 20| CHIHAM ZFO| QO|H0|Z| AR}
o (Wilk's lambda=.451) &t 7|5 Q& 7|5&, & 7|8%, OF 7|8%, A 7|85, CiEks
&, A Zx, sk, FOoele, 2T ZROIM [O|A ZI0[7F LIEFLEA| QFUCH HH ZO01 CHak
Me 2 7|3=0M R 2{0|7t LIEFGCHPL.05). ORR[etez, AlR2et Ay F22| WS 4|
20|52 &2 BH(Wilk's lambda=.422)22 LEIon MBHA 7|3% ot 7|3%, & 7|8%, of
N, AT 7|2k, CESh Fe, A dx, sk, FOiels, AT RFO0|M R|A 0|7t LtEt
LEZ| OFQUCH

==

A7 2 ARE 7|2k, §9 ZEot AHIRE Q4 I BHEO CHE 2AEM A AREA Z
Table 1410 HAIStCH Al2Y 210|8 HMHEH Q&AI|SE(p< 05), THEHEH Y= (p<.05)0M 2
20|17t LIEFTE, MBHAQI 7S 20| FL (R, GT_B, OB, PC &22 7|37} &2 LR, |4
o 2fO[7t QIRUCE. 2P 7|2=0| FR GT B, CR &#22 1 PCIt 7t ST HHEtet Y=o 3
2 GT_B7t 7t& 2E2{%1 OB, CR &22 CiTet o=z SH3tCt

Table 140. A217|9| AH|Z} 7|5E, EM L&

’ ’

Q1A U EfOf CHE AR, Ol B

st A=z A N

c F-value P-value” F-value P-value F-value P-value
HHtkd 7|5 1.461 226 6.943 .009 941 422
o 7|55 1,543 204 8.455 004" 097 962
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gk 7|1Ee 1.144 332 3.397 .067 126 .945
o 7z 2.218 .087 7.455 .007 1.784 151
Eragwlkei .874 455 3.626 .058 1.654 178
CHohst 4= .753 522 .886 .348 1.063 .366
A d= 264 .851 1.177 279 1.165 324
A= 1.505 214 2.484 17 77 912
ToHel= 1.669 175 .079 779 .368 776
FHol= 1.426 236 .801 372 384 .764

1) * P<0.05, ** P<0.01, *** P<0.001.

Table 141, AE17| 42 MZEQ| AH|Z} 7|3%, EN ZE, QA QU EfE(n=55)"

’

PC CR GT_B OB F-value P-value?
b kA=)
et J|S & 5.16%£2.03 596+1.74 5.91+2.07 5.40+1.76 2.309 077
el inl kel 5.16x1.842 5.87+1.75° 6.06+1.79° 5.46+1.77% 2.788 .042*
Sk 7|8 5.49+2.05 6.02+1.62 6.13£1.79 5.58+1.79 1.651 179
ot 7|15 5.49£1.91 6.09+1.62 5.71+£1.99 5.55+1.86 1.176 .320
AZL 7|5 5.60£1.98 6.11+£1.51 6.18+1.90 5.87+1.87 1.145 .332
EM ZEY
CHst HE 5_95ib1_59a 5.62+1.72°2 6.53+1.48° 5.86x1.48°? 3.326 .0217
A2 A 5.67%£1.88 5.55+1.74 6.16x1.57 5.69+1.72 1.353 .258
AH|Z} Ef=
l=e 5.31£1.98 562+1.78 5.31+1.95 4 64+1.93 2.584 .054
Jofel= 4.62+2.00 5.31+1.89 4712212 4.38+1.85 2.210 .088
20|z 4.82+2.07 5.33+1.76 5.07+1.95 4.47+1.90 1.974 119

1) Values are mean + standard deviation

2) * P<.05

3) 9-point hedonic scale, 9 = like extremely, b5=neither like nor dislike, 1 = dislike extremely.

4) 9-point scale, 9=Extremely soft, 1=Extremely hard.

5) a-b Means in a row by different superscripts are significantly different an a 5% significance lebel by
Duncan s multiple range test.

AH|zte] HuHHOl J|SFOf Chst QB B, OF, FZ JSE, T AT, AR50l J|GEE Bl
olsto] QB JIBE, B VSR, U JEE, AL VST, THE T, WY HT, ASTE =Y
42 HUHO JEEE ZAWAR MG CHEBIALMS AASIUCH HIHE Table 14200 HAlSH
gich 24 FI, FFAlLl MO R 22 71.7%2 LiEtdn | Rol3t HoR LIERT}
(F=182.218, p<.001). ESH o 7|3, &t 7|18k, 4 7|8 &0=2 HEHA 7|50 895 &

QQUCH =, o 7B, QB J[BE, FY JBEI}t 242 AR HEH J|SEI} &0

a2 021 ,

A2 soIE 4 AUCH

AHZ} 7|SE, SN ZE U Q0| POHOZet ZX0|S0) DXl YRS Tprsh| Ssh WOl |
BE, QR JIBE, Y VB, U J|EE, WY J|SE, TEE YT, WY T, USEES SUH
42, DOOTY FHOT'E ZAMAR MHO CHEHARMS MABIICH Zas Table 1420

=2
HAISHUCE 24 FOIQE=e| 2A 23t 3| HAQ] YA RS 43.0%2 UEHLR, 2|20
oIt A2 UEHGCHF=40.478, p<.001). 5 O 7|2k, 2isk 22 7|2k &2 020 7

40

’

5
= 012 AUCE =, % 7|2k, sk, 2P VBRI =24F AEe 0 =7t =0rY

20|o| 24 Zuh BA0] YOl RIS 497% 2 LIENED, B|HBHO| Rolst 2oz Lt
SCHF=71.016, p<.001). Edt, WIISE, A4E, B I|SE 202 F0jo|=0 Rolet Y2 0l
DTk B, o JISE, AAE, B J|SEIt £342 B 2HU0|EI} £OIYS HAIY 4 U

fob

Table 142, Mgt 7|2, OO, RHOE0 7|sk, §Y Z&, »sErt 0|3 B
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Unstandardized Standardized

TEHS =R coefEch)ients coeff(ic)ients t P-value”
B

(Constant) -.015 -.058 954
At 7| o 7% 525 506 8.609°" <001
- o2 7|5% 289 272 5236 <.001
AZL 7|5 169 .160 2.991" .003

R?= 717, adjusted R*>= 713, F=182.218, P=.000
(Constant) 641 1.379 169
of 7|8 419 392 5.305" <.001

[e]

el = ASE 281 274 4767 <.001
el inl kel .190 174 2.366" 019

R?= 430, adjusted R’= 419, F=40.478, P=.000
(Constant) 017 .047 .963
=210/ ot 7|18 404 387 5.645" <.001
Fde| e 337 336 6287 <001
el inl kel 149 .139 2.030" 044

R’= 497, adjusted R’= 490, F=71.016, P=.000

1) * P<0.05, ** P<0.01, *** P<0.001.

Solst7| 2Istod AEoM ALEgSt 4817 482 d= L
5] r 20% O|MCo= LIEtHt S=0r2 H2|st0] Table 143,1440 A|
42 %8H ROMES QISIRACE. 38Xz LEH MT Olfs 24=17(9) 1
1%0|9"1Er. PC AZE AQIst 3Z2| AlZOA o QIZ0|Ctt HIMS O|fz MEH[UCE
713 H4E U2 CR AR ME 202 2117|9 17|%(34.5%), #&%(20.0%), =1
H=Z(32.7%), ZEE(21.8%), 2=e(27.3%), FELEA %CH21.8%), FHSHCH25.5%)
7 AdEiE|Qlen, HIME 2 CHoH23.6%), #BH27.3%), 4xXeH(20.0%), et SHO|Ct
(23.6%), O_I%a*OIEH 0%)7t MEHZ|ACE GT_B Azl ME 29212 ©8H20.0%), =172 17|t
(21.8%), Z2&oH23.6% o 2235H29.1%), E17|9 HEE22(32.7%), ZB5H20.0%), 1
FZCLH23.6%), 2I=SICH21.8%), FAYCH27.3%)7F MEHE(RICH, HlME 2012 ©8H50.9%),
WSt QH0ICH23.6%), ASAO|CH27.3%)7t AMEZ|QICH OB Alzel M= Q02 =17|e 1
(20.0%), =117|°] RE2{Z(255%), FAHCH20.0%)7t MEiZ(AST, H|M
(25.5%), #BH27. 3%), et 2t ZH(20.0%), 2ASZA0[|CH20.0%)7t HERE[ACE T[St 7
(AT PC Almo & 2 =17(9| 117(9(23.6%), 2179 ££8(29.1%), =17/9 &
(32.7%), &0 %% A ZTH20.0%)7t MEH[ACD, HIME 2019 2 M0H(41.8%)TH0| LE}
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Table 143, A8117| 4Z A|R0| Cfal E2 Ho=z2 MEHEl =2 (n=55)"

PC CR GT_B OB P-value?
#s29
cof 7(12.7) 10(18.2) 11(20.0) 7(12.7) 630
nbJlG 13(23.6) 19(34.5) 12(21.8) 11(20.0) 289
2zl 7(12.7) 11(20.0) 13(23.6) 7(12.7) 329
Z2% 16(29.1) 8(14.5) 16(29.1) 10(18.2) 152
scyg 18(32.7) 18(32.7) 18(32.7) 14(25.5) 796
235t 7(12.7) 12(21.8) 11(20.0) 8(14.5) 539
zyeel
gz 4(7.3) 4(7.3) 13(23.6) 7(12.7) 032
2&3ict 6(10.9) 15(27.3) 12(21.8) 10(18.2) 176
Aol 22 A 2T 11(20.0) 9(16.4) 10(18.2) 7(12.7) 768
SEAYUZ| Qi 6(10.9) 12(21.8) 6(10.9) 3(5.5) 065
gkE ALY 6(10.9) 3(5.5) 15(27.3) 11(20.0) 009"
YU 8(14.5) 14(25.5) 7(12.7) 7(12.7) 211

1) Values are frequency(percentage).
2) * P<0.05, ** P<0.01

- 185 -



Table 144, 28717| 4Z A|20|| 5] A2 Moz MEHEl &2 (n=55)"

PC CR GT_B OB P-value?
zse9l
chof 6(1 0.9) 3(23.6) 28(50.9) 14(25.5) 000"
fagl 23(41.8) 5(27.3) 8(14.2) 15(27.3) 017°
ST 5(9.1) 1(20.0) 7012.7) 9(16.4) 403
ot xojz 10(18.2) 8(14.5) 9(16.4) 11(20.0) 888
#¥a
W5t oro|Ct 6(10.9) 13(23.6) 13(23.6) 10(18.2) 274
QIZ#o|ct 9(16.4) 11(20.0) 15(27.3) 11(20.0) 554

O z2

A77| HZO| Cigt MHHOl J|BEE 3.95¢1.222 HE 220920 A0| T2 KO3 2ol g
ACH ZAN CHARLSO| 7hY AR Pofsts Am7| AEC| 22| Hefs A 2, B/ZY, Ol 22| 20
AT B/ZY £OIUCH THY AR MRS Z2| HEfe HU/TOI/ES, B/ 20lgon Iy ME
She Zo| Hef w3 §12/70//%S, B/ZY 202 ZAEIOL 0| W2 ROIE ol it
BEFO Ot O3 L e $20 I UEHL BOIARES o 2Eai@ AFL7I2E Yol &

45| HHYSH o2 ALREICH MUt 7|5E£0| AL CR, GT_B, OB, PC A|29

0|, A UHASe A=2107| AF 2t dEHHQl 7S RSt 20|17t i, HHCHO| ot

ot QICh AP FE0| OisiMeE 2 7|S=0lM RHQ 20[7F LIEHSH

(p<.05), O[2|0f C& %QI%J Ol= LIEFLER| QERUCE HA| CHYAIE T2 & Zut, ddcfaelE

Eo| i Zﬂnol GT 212, & 7|30 ROHC2 =2 £
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5 IEH olof wat AEDY|o ‘THarol| CHEt AT 7 o]

T, STt EE4E FOHO Tt 2T} HORR|E HoR EME|RACHPL.

o
(@]

o
=l
oz
O
&)

1(2018)1"*>loj| EEPED:' 7|Leb ZHE Eetsty| J LoIS0] 7HE Hol dilsks 842
Y, B, Y 20|20, W 65-74M 22| 56%2t 75M| 04 Q179 71% = OHAIE
e A dzlstes “’E LIEHRCH S St s A Al ER-E3AH2020) 70| 2R, @25
=2 AHE JHL0| 7t RS FI0| tist SE22E SMY/S/+T/=/Y/AN So S4=2(A
of cist SE HIE(56.3%)0| 71 =UCLH E£&, = A[Z2 2016'd 56,3752 &, 2017 70,692
018 88,5230 o2 &0l o5

HH o= pHE oY

>

et 3, 201 ME Eo| ULt ofo & OE'—T“‘ OF 500 Of&e
dgst doldy tiyrs 235t0] 2 75ME V222 dd O8S L0l © ARt o] AR}
7t =5k AlES flet 28RS = VLS floi ZA|UCE

AL O 2= B S0M| O|4e| HEst
o2 DRSIET A 20| oA} Qe
AES0AHE 2Fe

SHACE LB, HOIH 2
0| AIBEl AZE Table 1440 HASIHODY, B5, SYAF, 21752 22 HCYIURCO|N

g4 21182 2SR 282 M= AU SA2S S
of 2 AS0 ME LeE7I7t Sle AHIAE HYe=2 2
2 282t A H0E RESHRICH

r°|'



Aot 1712 AMF2t 3702 AHAZES ZSIH F 4712 ds HES AZR2M ALESIACH AR =
AEF2 HoH, 2 59 2212 4T SSFS 850 T =2 AHE S A= FH S YIS
= Ae ARE EY 20|12 z2[285H7| 25t = 43

AMESERAE SIRSLE AHAFES| 2 FOISH=H 02420] U HMARQIA| 22| HEFS ARESIUC
A0 O|8E Alze 78 = 42 L= Ya(-180)2A5RU2H, 25 5 O[ujol| Mol AFESHRACE.
ZF AZe EE oS E8SI0 das HEi9 AHEZFS AR (&EHAR, MS23K3513AW,
220V, Korea)Ol 2-5&7F 7tEs5IRen 2 BEx2|YS 20510 R2|5tRAC 1A|® © 504592 34}
2|9 LHEIE F2bE SOl A5lE WIEY|(70mmx70mmx30mm)of| FOt AHlSStCt. Eot, Bt
AR 25 |AE 6 &=27|(MG Industry, LIB 250, 220V, Korea) 50+5C=2 H&SIF2D, 14|
7k ool AHA[SIUCt AlEZ &AMo| TE 2aE z|a8SH| sl AlZ= 4x4 Williams Latin Square
design AH35t¥1, UIME Al22 A29 HEe MZ(Nongshim, Korea) 500mi2b 32§74 (Misura,
Colussi S.P.A. Co., Italy)7t & AHSEUCE.

Table 144. & 330 Cigh 2t HE FE 2 &

-

o=
ARQIRZ JhEstel MRlGHE YEHBS MU=

il

r

N
I
n
rE

o = DHRISRFAE
=S

HP [228] +eAS @ AtiaYFEE MRRAA] 3E-3& 302 KS 3¢t

cP (Bhgh AZEQ] 5% H= H  ALHY 1000w HzRQIZ] 2& X

SP [sC] o|2& = S| F Mz 1000W dzt2fQ12] 10z KS 3CHA|

DP O = EH7ted= B FEEE 1000W dzf2fQ1z] 152 X

A

SS [d2|F] LTSRS F d2l= 24(300mNE Ao 3 KS 3

HS (28] d225YA= F dtiadEe 2p2|Q1z| 3-3.5& KS 3

DS [FEEE] e 5= B FERE A2[QIA| 15-20% X

cs [GHEH AZEQ Szt & U ALAHG AzpfQ1z] 1-1.5& X

SnbJES

BB (28 Hst=84 217|% & SARU2 Mapelz] 12 302 KS 1

HB (28] 207 |HA= @ dtadREe Mz Q1z| 3-3.5& KS 3

CB [GHEH AZEQ A071F  H U ALAHG Mzl 2,58 X

OB [BI2] HAL7|1= & oreE Hzfeflz] 22 X

HE2 14082 UHC2 40 3¢ s, SAtet 207|152 7139 oS 23ttt
H=O e UdAE O £34% Olfe HZES 124510 tigAtel €250 =5 A0[2t Oof4=|0] 28f
OldE Z2HstUL SEHE0| =0F SR 207|F2 7182 UHAZE S8 225 ¢22 &= U
ACH Aol 22F A|ZH2 & 40-50% 0|20, SRt £20V|S2 &2 AA50 |4 AlZE 10
o= F10 2SIt Atz OISt AIChst oM Z2IME|el, de2 oF 402 d= ARF(UC A=
= &2 YA (sequential monadic procedure)s Z&35H0], ot Azl BIPF BUE 2 AlzE A
ra i
o

ol
4l

Gt 7l NEH2=Z ZASHRACH

UB0| AlREI7| M, AUE FOAE U OHKST B JISSIUCH 0% AIR AN A, 15T QA

U DUUSME RO YE 2SS AL HAD, HoiE 262} HY 2YS BF BN, ARES A

BaioUCh 0%, JBE(HY J|5E, 0| V5%, oA JSE, @A J|BE, 29 J|5E), Y
2

] [ [l =
ZSFACt
AP0 e HBE ABAL| J|2E, L, B 20|15 7| 2I5t0] 2424 (Analysis of variance,
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ANOVA)2t AtZ=AHH(Duncan’s multiple range test)2 AHSH A2 ¥ 0|2 QIS CHa=0.05).
ESt ARY MS BIME Q012 FI0|AHE A (Chi square test) MA| &, A& Q012 20% O|4, H|
ME 202 15% 20|12 AEiSIUCt. 2= YE=2A iHIZf AL 20| ofst 242
M2 SPSS for 27.0(SPSS Inc., IL, USA) 4 TH7|A[E AHESIUCE.

Qo
O|4te| Bl
Chicago,
O A8 2

= AE ACHSAR] QFEASHY S-40ICt(Table 145).

ook

gn

ZAMU YA JE2 090 77.1% =

S 50-59H 343 24.3% (00012 T BOITH BUAET AN ME ZACKYAS] OI7E
AR SSE Table 1460 AASSCL ZAF Chinie] SEE 010 930%2, ABE 70794 26

F 36.6%(p<.001) 2 7+ TEUCH

Table 145, &2 HZE IAHHARZL EM(n=140)V

- +
o) (o2d5) (n=26) prvalue?
!
ol 10877.1)  68(723)  40(87.0) 028"
o+ 32029)  26(27.7) 6(13.0)
A (years)
50-59 34243)  34(36.2) 0(0.0)
60-69 32029 32(34.0) 0(0.0) 000
70-74 28200)  28(29.8) 0(0.0) -
7579 3122.1) 0(0.0) 31(67.4)
80-89 15(10.7) 0(0.0) 15(32.6)

1) Values are frequency(percentage).

2) P-values for differences in distribution between two groups were tested using a x2 test for categorical

variables.
Table 146. EAZ}E, AT7|F AE ZALCHAR EH(n=71)"
- +
i (1eds) (ne26) p-value?
RE
oA 66(93.0) 41(91.1) 25(96.1) 028"
Lhy 5(7.0) 4(8.8) 1(3.8)
HH(years)
50-59 2(2.8) 2(4.4) 0(0.0)
60-69 17(23.9 17(37.7) 0(0.0) 000"
70-74 26(36.6 26(57.7) 0(0.0) :
75-79 18(25.4 0(0.0) 18(69.2)
80-89 8(11.3) 0(0.0) 8(30.7)

1) Values are frequency(percentage).

2) P-values for differences in distribution between two groups were tested using a x2 test for categorical

variables.

Table 147. & AHZE9| MEE QU Mz| HIE(n=211)"
Total 50-74 75+ o
(h=211) (h=139) (n=72) p-value
CHZO| Cf3t ZU M3 T (n=140) 4614135  4.62+133  4.60+138 904
AD7|Z0| Cf3t MU MBE(n=71)  4.56£1.84  436£1.89  4.91+1.72 694
SOIZIZ0| CfEt MEHH MBE(n=71)  3.99+183 3914183  4.12+183 914
Z 29 47 9E
1-2 w2 65(32.2) 46(33.6) 19(29.2)
3-4 /2 32(15.8) 16(11.7) 16(24.6) 010
5-6 1/ 9(4.5) 3(2.2) 6(9.2) :
>6H/Y 13(6.4) 8(5.8) 5(7.7)
Aol 9| of=C} 83(41.1) 64(46.7) 19(29.2)
= HE 43 Y=
1-2 w2 64(31.7) 46(33.6) 18(31.7) 030"
3-4 /2 19(9.4) 8(5.8) 11(16.9) :
5-6 H/2 7(3.5) 3(2.2) 4(6.2)
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>68/4 3(1.5) 3(
72| 2| =t 109(54.0) 77(

2.2)
56.2)

0(0)

32(49.2)

1) Values are mean * standard deviation or frequency(percentage).

2) b-point Likert scale: 5 = Highest, 1 = Lowest.

3) P-values for mean differences between two groups were tested using an independent samples

t-test or chi-square for continuous variables.

Table 148, & A|&o| FO0f Yx(n=211)"
- ¥
0 oohe) oy prvalue?
=9| A7 MST
) 33(16.1) 24(17.5)  9(13.2)
cto7| 49(23.9) 36(263)  13(19.1)
shate 74(36.1) 5540.1)  1927.9)  .002*
£z =2 36(17.6) 19(13.9)  17(25.0)
o 11(5.4) 2005 9(132)
7|} 11(5.4) 2005  9(132)
z2 gae =24
HORA| 37(18.3) 27(19.7)  10(15.4)
0[A] 66(32.7) 43(31.4)  23(35.4) .
AlACHR 53(26.2) 3324.1) 20308 -
2|24 39(19.3) 27(19.7)  12(18.5)
Clo|o{E4] 7(3.5) 7(5.1) 000)
Fo| 0 A
2 95(47.5) 59(43.1)  36(57.1) a3
= H2H(AlLh 85(42.5) 61445 24(38.1)
OlAHE = 29(9.5) 16(117)  3(4.8)

1) Values are frequency(percentage).
2) P-values for differences in distribution between two groups were tested using a x2 test for
categorical variables

= A AICHSRIS] = AF0)| ot 42 & AH[HSS Table 147,1480] HA[SHUCE. HS AF
Of CHEE HEH J|2=E= 4.6141.35 2070 CHEE AP 7|S== 4.56+1.84, SYA=0| Chet
Hehd V|sks 3.9911.832 UEHRCE OEE R 207t LiEtH A2 = 22 g7 g, S A
= g3 Y=0IUCtE F 2 2F A9 E%* | RS0l 22 41.1%, 54%=2 71 WUATH ZAF CHA}
=0| 7t d=ste = MB= H171(36.1%), £117((23.9%), sHt=(17.6%)=0|UEt. 50-74K419
oflg] ™A= 1|, 207, sfittE OI%S'—} 75Ml Ol¢el =02 17, 3H&%, 207 &2
Hes5ien HPE=2 RH 20| HERACHpC.01). =2 43 SA1 A0 ZL0Me 72H 20|
7t AT = OE 2F FS gFcke SH22Es B0, HAUHE, EAE0|eH, Fof Fof
Yae F2 UM 22|, = HEY, ULHE F &2=2 LEHCH

Ed 2=t oA A Bi=0f Ciste Alz 7t ¢E 20 Cisi 7ol {0
U= Soff YOotEUCHTable 149). A& 20| oM (Wilk’'s lambda=.629) A
S AQIst dutd V|se, &0l 7|2k, o Bk, Al YRR, S9Y 7|2k, dd 4=, Wt
a4e, sk, %DH-O—IE, FHOE 2FOM ROH ZO[7F LEGCHpC.001). AE 20| CHsiM=
(Wilk's lambda=.978) /2[4 0|7} LIEILER| OIQUCH Oz, Alzet AHE 29| WS2AE HA|
FolstA| 2 2H¥(Wilk's lambda=.943)22 LIEtGon MUt J|5e 30| 7|5k, o 7|2k, Al
o712k, 29 7|2, Ed 45, A4 45, A% ZE, sk, A0ieE, U9 E 2ROM {o

A ZI0|7t LIEHLER| QFRQUCE
Table 149. H= A2 AH|Z 7|3k, E4 Z&, QA & EHZ0| CHet Az, MYl FE
st2 A ks Azl
o F-value p-value” F-value p-value F-value p-value
HHtkd 7|5 50.326™" .000 01 917 823 482
30| 7|8 % 40.308"" .000 .566 452 1.782 .150
et 7S 36.030" .000 594 441 758 518
AlZt DS 31.363" .000 .002 963 101 959
242 7|5% 21.233" .000 237 626 .052 984
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d4d 3= 32.849"* .000 3.241 .072 624 .600
o8 2= 1.260"" .288 1.846 175 1.813 144
(e 17.295"* .000 .208 .648 .657 .579
A= 28.327"* .000 1.234 .267 1.339 .261
ToHel= 38.058*" .000 .838 .360 .894 444
FHol= 35.597* .000 227 .634 1.337 .261
1) * p<0.05, ** p<0.01, *** p<0.001.

o2 2t AR 7|BE,
15001 AAISIAC, AIRY 2t0|2 AL
2471

E
=

Z{H2d

—

7|2 =(p<.001), 0|

(p<.001),
& (p<.001),
scores) HTOllAM
=Qton| HP, SP, DP &92 LIEIT
CP, SP, DP &22 LIEtRT. &= (Intensity) Ol A=

2| W(HN ZE, WO 2E) 2E HPIL JHY &2 4S5 EATH FAo ZA=olME CP, SP, DP &
O=Z LEGD, RO ZE0A= SP, CP, DP7t 11 S & WRiCH nHZISHAIEOl HPel SP= gt &
(CP, DP)O|l HI3§ ROt YE H47t &2 FBS Hol=h| oo 270 s 22 D2 7Y
2ot OfE Mo HléH 592 ¢ 4 Ut MHATOIME 20| ZIHE| et Bate| oAx|7t
St Q0| Cfst QIZEot WolHoR oIS Of ¥e AES MBCHE A2 med HES A

MY 712=(p<.001)

0O 2= (p<.001),
2{H}2d

— L

k=A==

T 0O0a

7|12%=(p<.001),

23 9= (p<.001)0jlA  Fo|st
Si0| 7|13k, BElAY VS, =
b. SEA|2H 2|2te] 7|2 =0|M= HPZt 7t

= 20| 0|7} YU 22l 2t
A

= TT—

g4 3=

oo

(p<.00
F

L= 21

oo o

HEot A2 Q1A G EHEO| CHE EikEM A AEEY
7 1
1

210|7}  L}ERSICE
IS0 CPQ| 7|ZE0t 713

o o
Y =2 82

Zo2 AZEIC}H EfE(Attitude)OlME 2E HO|M CP, HP, SP, DP &2 E%Ct.

7|§E(L|k|ng

22,
=5 Aelst 27t

Table 150. &= 4& WE9| 4H[A} 7|2k, §4 45, 24 4 Ei=(n=137)
HP CcP DP SP F-value  p-value
k=it
MEtd 7§z 5.19+1.07¢ 5.29+1.02¢  3.68+1.35? 4.27+1.21° 59.360 000
S| 7|3 5.11£1.11¢ 5.151.12¢  3.80+1.25° 4.15+1.11° 48.209 .000
Qe 7E: 5.1840.98¢ 5.09+1.12¢  3.86%1.24° 4.30+1.24° 41.942 .000
AMZE 7S 5.06%1.05¢ 5.20£1.18°  3.90+1.29° 4.35+1.19° 36.578 .000
2492 7|85 5.04+1.04¢ 5.18+1.07¢  4.10+1.21° 4.70+1.21° 24.423 .000
4 ZdxY
H4d 4= 4.44+0.88°  4.32+1.10c  3.26x1.16a 4.06+1.04° 34.509 .000
& 2= 3.45+0.95 3.3611.24 3.374£1.25 3.18+1.17 1.382 247
Fap A= 4.26+091¢ 3.9910.76b  3.47t0.94a  4.08+0.85*  20.608 .000
AH[A} B
s 4.92+1.65¢ 5.02+1.55¢  3.26%1.67° 3.90+1.71° 35.763 .000
Fojel= 5.00£1.61¢ 5.15£1.56¢  3.07+1.72° 3.93+1.80° 46.028 .000
ZHo|= 5.06+1.58¢ 5.25+1.48<  322+1.79° 4.09+1.73° 44121 .000

1) Values are mean * standard deviation.

2) * p<0.05.

3) 9-point hedonic scale, 9 = like extremely, b5=neither like nor dislike, 1=dislike extremely.

4) 9-point scale, 9=Extremely soft, 1=Extremely hard.

5) a-b Means in a row by different superscripts are significantly different at a 5% significance level
by Duncan's multiple range test.

20|
_|L

aH|2tof Mgt 7|2 =0 oyt o2, o, o,

oo BT, Al J|EE, 2y J|EE, AHA

’

Y JI=E, Hoeh 5, *sE9| V0= &Ql5|
o [ -| 70 2 a
=22 SEHUSE, WY V|sE TEH+E 2Yot0] CEe7EME ZAIstUCHTable 151).

HE B Y=

N

H]

[mm]

[LE =2
24 2o, 3lpAo] HdYHO R? U2 75.9%FE UERHD, 3ZFYO0| [oSt Ze=  LIEMIC
(F=211.447, p<.001). Est, 0| 7|3k, Aﬁlg, |g£ o 7L, &k 02 HHHA J|S Lo
wOot = 0[R2 UAUCt =, 0| 7|2, AT 7B E, 2P VB, MsEI 2248 AR
B 7150t 20IE Eold = UUCH



2B|12F 7|2k, £ 245 2 QA0 FOHe|=et 2AO|E0| D[Rz JYES mpsty| o ‘Mekd 7|&

£F0| 7|5E, QB 7|SE, Al 7|5 E, ‘2YZ 7SR, MM AT, A HE W

S8 SEHYSZ, Foieleet TJQIE’E SEHFZ2 Y5 OS2 EA

Table 1510f AAISHRACE 244 FOHS|=0| &M Al 3|HAQ] dF2
z

3|7REO0| ROlsh HOZ LIEHKICHF=85.1833, p<.001). E3h, ALK, . 8 ,
N J|BE, WY Y= #OR TOHOI=0| Rojs YHS DAL UACH B, AAE, WY J|sE, Y
o) JIZE, MY JISE, BY S £S48 AB 2 At RS U U, 34 o

o] BA A, 3PAlel HdFHQl R 61.3%2 LIEtRD, 2|HZHO|

o A i AN
(F=94.497, p<.001). Sst, 2=k, Ay 7|9k, o] 7IRE et 7|2k, dY 4k =22 =d
O|=0f wolgt Y&S DAL UUCE U=k, e 7|, 0| 7|=k, o2 7|k, ¥4 24k

o
o
It 2E24E ALY FHoETt =0dE &g 4+ UUCH Ol FOHeI=et FAreH ZRtRUC,

Table 151, #gH 7|2= FOHQ|=, 2 O|=0 V|ek, §d Z&, »sErt 012 B

Unstandardized Standardized

L =R coefficients coefficients t P-value"
(B) ®)
(Constant) -122 -.629 529
30| 7|18 & 479 459 12.753" .000
HEHY Vs Qe 7|5k 129 122 3.481* .001
AlZE 7|15 242 231 5.609"* .000
A= .087 116 44467 .000
R?= 759, adjusted R*>= 755, F=211.447, P=.000
(Constant) -.660 -1.877 .061
et V1S 230 165 2931 .004
oF, CHAY 190 131 2442 015
ojo S, O . . . .
el AlZE 71 118 21227 034
Y 2= .19 073 2.248" .025
U= 428 411 11.858"" .000
R?’= 590, adjusted R?= .583, F=85.1833, P=.000
(Constant) -.528 -1.578 115
et V1S 207 152 2777 .006
oF, CHAY .203 143 2737 .006
23j0|0 ol 165 114 2.554* 011
AlZE 107 .075 1.393 164
Y 2= 120 .075 2377 018
FIES 435 426 12.647° .000

R°= .613, adjusted R?= .607, F=94.497, P=.000
I) © P<0.05,  P<0.0I, ~ P<0.001.

S0l CHet 2B 7|2 7= QAE &QISHY| IS0 HEOIM AESH HF 439 d= 2 HH=

208 g AL M= 2012 BIEJt 20% OlY. HlH=E 2012 BIEJt 15% O|d2= LEtH

S=oUS elsto] Table 152, 1530 AHA[SIA2H, 710[AE dES Sl RoldES &QUstUCE. HP

= 471 S &, HE 20% Ol¥9l H= OlRE 7ty H= 807t M= ‘H1o| Q0|

(50%)", ‘&ol Eeld(31.4%) 2 B71E(31.4%)", ‘1ast S/F0((30.7%), “MZ(30.7%)", 17|

/HA(29.3%), ‘LABH28.6%), ‘D4t T/HM(27.9%), ‘BE2R =9U(26.4%), A& W/
u] =

»8
~~
Jl-f' ool O ook

(25.7%), ‘=28H25.0%), 4 SH/&0|(24.3%), 27|

DIOfM 7+ 2 807t =&ALt CP= A &BAE UYL2 7|S%0t 71y &2 M30|Ct

= OH/0[(60.7%), ‘=% T/HAM(51.4%), ‘el HWEH(33.6%), =®7I(32.9%), ‘H/| /0|

(30.0%)’, ‘2 @ 37|127.1%), F=A2 SELQ25.7%), ‘B2 ¥ A=(22.9%), H17| &/

dAH(20.7%)", E5(20.0%)2=2 10712 E0{7} HEH=|AUCt. 3], =50 CHEH Sb/0[b /M7t
1 o

|
S OMS RAB OB HOb £ A AHASS S50 O MBEI} &2 WS Y 4 Y
Ch DPE MEE7} Y We MERHTARY 21S(29.3%), ‘TR W/20|(24.3%), 22 gl 3
7120.0%)'3712 80{8t S2E|%Ct SPE RERR SHUB57%), BIIL27.1%), B HA)
37125.0%), BRI E0I(2.1%) U EBEE(Q21%), AFV(Q14%), DA /M
(20.7%) #OR SEE|O0, T2 MBS 2| MAXe QROIN MEE0| R0l0] WEH %2 B



A
e ] '
2 BRI, /0|, /UM, HAX)OIN F AR 20| Y4 20%7t BEOR Ee ME 20l
2 2 USICH QTS 2IIY, Q/BTIOIME DA QB9 20| B/UMSSDI| B
A

L HAXOME HERiS SHY, ol YUY OR C1ZY 22 29150] J|BEE ML 4 U

RUCH ZEHOR, J|STI} I &2 CP, HP AIROIME HE 20l0| sl S2eigion, 47t

rfr oZ

C3 DHSAIZ HPe} SPE £ H|@HEY, HPE Sfo] WHMOIME SPet T2 &2 HiEs

27| 7142 BB H1Ulo| AYg oA 9S9| Geolct o

83 7K5)0l DME & FEf2 2420l EChe ojzo| me

Ub OHAlS 3 AIE DPe} HIIAHEE, 240 Tt MSEJt DS s HESA Zsof

JeiLt, @0| REe E O B0 YUY Wedt Qtt JSert Y S
E

DPE &E2(27.1%), H17| S/F0|(19.3%), H17| /HM(17.9%)7F HE|UCE. DPE A|elst
HP, CP, SPOIM=3alTArS Q1870 38.6%, 37.9%, 22.1% =2 7t B2 Yl=sE ZHR|GHD, HP
=5l WHE'0| 18.6%, CP= ‘=5 SH/I0[7t 19.3%, SP= BAHE0| 15.7%2 FIE TRCEH HPO|
Chsh &o HHels =21 39, 2 7HA| AI=0|M 2dst SiSO0[ O|RO0A|R| 2 JEHOIM CHEe| A=
£ AlSst7| flel MARIA] 22|22 24 disS oste YoM LS Y= 2RItk CPoMeE A
S Olret HHM= O|R7F €2 UEIREH Ole =5 H|=0| tis £B|Rje| 2=t Fottts AS 2
OStCt. SPe ddol Z&=7t ofetA|2t T4st WIte £ |=7b F7IE &B|2p 7|20 284 F
F= ORI Aoz 2ol

0ol

Table 152. S5 4Z AIZ0| Cfeh 22 do=z MElE &5 (n=140)"

HP CR SP DP p-value?
sl

AHAf 43(30.7) 24(17.1) 25(17.9) 26(19.6) .015™
=7 44(31.4) 46(32.9) 25(17.9) 39(27.1) 0.22"

2 gl 37 13(9.3) 38(27.1) 2(1.4) 5(3.6) .000"
22 Yol 37| 16(11.4) 8(5.7) 28(20.0) 35(25.0) .000"
2 Y9 A= 27(19.3) 32(22.9) 13(9.3) 7(5.0) .000™
Sn7| o) 70(50) 42(30.0) 34(24.3) 31(22.1) .000"
=& S/ 26(18.6) 85(60.7) 15(10.7) 24(17.1) .000"
Qla St/n| 34(24.3) 11(7.9) 7(5.0) 10(7.1) .000"
27| E0/8k0| 36(25.7) 11(7.9) 13(9.3) 8(5.7) .000***
A4S QS| 43(30.7) 33(23.6) 17(12.1) 20(14.3) .000***
Py 40(28.6) 33(23.6) 14(10.0) 24(17.1) .001™
S| /M 41(29.3) 29(20.7) 22(15.7) 18(12.9) .003™
=/ M 23(16.4) 72(51.4) 9(6.4) 18(12.9) .000"
71 E/EM 32(22.9) 15(10.7) 5(3.6) 10(7.1) .000"
4ok o/ AR 39(27.9) 26(18.6) 17(12.1) 29(20.7) 011"
= 2gt 35(25.0) 26(18.6) 1(0.7) 7(5.0) .000"
=8 27(19.3) 26(18.6) 12(8.6) 30(21.4) 021"
Zz3 19(13.6) 28(20.0) 12(8.6) 31(22.1) .008™
B2 5494 37(26.4) 36(25.7) 23(16.4) 50(35.7) .004™
el dEd 44(31.4) 47(33.6) 15(10.7) 16(11.4) .000"
SigArt Gl 4(2.9) 5(3.6) 41(29.3) 14(10.0) .000"

o
1) Values are frequency(percentage).
2) * p<0.05, ** p<0.01, *** p<0.001

Table 153. S5 4Z AI=20| Cfeh &2 do=z MElE &5 (n=140)"

PC CR GT_B OB p-value?
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7| St/ 17(12.1) 10(7.1) 27(19.3) 10(7.1) .003
=& S| 10(7.1) 27(19.3) 12(8.6) 12(8.6) 003
S| /M 13(9.3) 7(5.0) 25(17.9) 9(6.4) .001™~

Gl 4(2.9) 8(5.7) 38(27.1) 12(8.6) .000™~

e 8(5.7) 1(0.7) 6(4.3) 22(15.7) .000™~
ol HEE 26(18.6) 16(11.4) 20(14.3) 10(7.1) .034*
SiEAr gl 53(37.9) 54(38.6) 24(17.1) 31(22.1) .000™~

1) Values are frequency(percentage).
2) * p<0.05, *** p<0.001

SAUREL 48|12 7|2k, £ =t oA L Ef=0| oiste] Alz ¢t AH 20| oisi 7oAl
21017k J=A| GLIM 24 S Solf YOLE/UCHTable 154). Alz —_rLTOH CHi3 HH Hetd T, o/ HAY
N2, " VS, Al VIsk, %Y, sttt 5, 0o, M E0M FolA 210[(p<.001)7t
LEFG e, o8l 7I2=0Ms RlH 2H0|(p<.01)7} LIEIRSLE HEOM= R|A 20|17t LIEFLER|
LACHWilk's lambda=.543). Hd =20 CisiMe= THBH0| Re|& 2f0|(p<.05)7t LEHG2D LITZ|
=0ME ROH ZO0[7F LEFLEA| AUCHWIlK'S lambda=.184). A|=et HH FE2| WS AE0|M=
AlZE 718, AESOIM 9 20| (p<.05)7t LIEFHCHWIlK's lambda=.079).
Table 154, SYUA=F9| 48|t 7[5k, &4 &, QA A B0 Cfet A=, AZF| e
s AR HAch Az gy
° F-value p-value1) F-value p-value F-value -value
Mtk 7|5 12.740" .000 1.230 0.268 1.132 .337
SHHM 7|5 = 7.6217 .000 .020 .888 1.309 272
A 7|5 8.401 .000 2.199 139 1.687 170
AlZt DS 10.935" .000 2.990 .085 3.141" .026
AZIM DS 5.901* .001 3.166 .076 2.344 .073
CHot 1.949 122 4149 .043 429 732
a%gt 30.203** .000 610 435 3.786" 011
2=mst Y= 10.552*** .000 .006 939 1.459 226
Tofe|= 12.634**" .000 .529 468 612 .608
FHoE 11.903*** .000 3.218 .074 822 482
1) * p<0.05, ** p<0.01, " p<0.001.
SUAE ZF ARY Y|k, 4 ZEot AH[RF QA G EfE0| cfst 2AkEAM L AREA Bile
Table 15501 AA|StRUCt A28 20| ATHEH COH2 pd 052 7oA 0|7t UULD LIHZ| L&
=0l p<.0012] 7oA 207} LIEIRCE 7|2k & Aot 7|8k, AT 7|8%,= CS7t 71 =%

S0 HS, DS, SS &M= = UEIRCE &/HM 712k, 484 7I2== CS, HS, SS, DS M2 =
A HERRLE ¥ 7[2k= CS7F Ro[AHe=Z JHY =2 UER §d 4= & Y%A2 HS, DS, CS,
SS &L= EUCH, AFYE2 HS, CS, DS, SS £22 =/UCE AH|AL Eies 2sEs CS, HS, SS,
DS =22 =U2h, 702t == CS, HS, DS, SS 22 =7 UEtkCt
Table 155. Q%5 HE 4T WEQ 2HIZ 7155, £ Z&, oM Y Bi=(n=71)"
HS sS DS cs F-value p-value?
7|83
HEY J|S & 412+176°  3.32+1.61¢ 352£1.63° 500+1.84° 13.638 .000™*
gk /M T2 4.31+1.74°> 3.81£1.75 3.62£1.57¢ 491£151° 8.697 .000™*
oy 7|5k 4.08+1.40° 3.71£1.60°  3.56+1.88°>  4.94+178° 9.580 .000™*
Az J|ZE 4.56+126a 3.47+1.81°  3.95%1.62° 5.09+1.75° 13.353 .000™*
MZM 7S E 5.01+1.36a  4.05£1.84° 1.76%*151a 521£1.72° 6.859 .000™*
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ENETD
chot 487+1.49a  4.16+144° 4.63+1.65° 456+1.29% 2778 042
23 462+131a  234%+159° 3.62¢149° 4.40%122° 3735  .000""
AH|Z} |
ae 3.83+1.75°  3.16+1.85  3.0041.52¢ 4524195 10952  .000""
FoHol= 3.90+1.85°  2.97+1.85  3.15+1.77° 4.80%2.02°  13.966  .000""
230|E 3.9141.76°  3.0741.92° 3.38+193* 488+190° 12689  .000""

1) Values are mean + standard deviation.

2) * p<0.05, *p<0.01, *** p<0.001

3) 9-point hedonic scale, 9 = like extremely, 5=neither like nor dislike, 1=dislike extremely.

4) 9-point scale, 9=Extremely soft, 1=Extremely hard.

a-b Means in a row by different superscripts are significantly different at a 5% significance level by

Duncan's multiple range test.

SRl J|SEo| ChEt fF, S/UM, AY, 4ZY, DX, ZEF, U4Fo| (0SS o
S| Qs R JISE, UM JIBE, Toe| BT, AL TSR, MUY, BEE Y2, ULEE
HAR, WY J|SES EAUAR M0 (E51FEMS AABIUCHTable 156). 24 23,

%
gAMLl dFHY R* U2 71.1%2 UEHD, 2|F2Y0l FoSt A2 UERGCHF=140.047,

Jfon
v ro

). T, S/-HAM VIR, Y VIR, HEY YISk, st Fe, 2FY AR WY Vs ke
of mofeh dets DAL UAC. =, /M 7|12k, Y 7|2k, HEY 7|sk, st 3=, 25
A o

O =S4 AlE9| detd 7|27t =0rYS =ld 4 UUC

282 7|2k, B 2= L AAMO| AO{e|=et FHOE0| O|2& FY¥ES MASH| 2fa ‘Metxel 7|
S, QY VR, /"M V=R, HOe X, AT VIsk, ‘HEY, EBREY Ix, =
Y2, oot ‘FYOTE SEHFE HYst0] LEe|HEME HAISHA t= Table 156
Ol A|AISHCE.

P4 FoHeEe| 2A Zat, 3ALl HHAQ R 59.7% =2 LIEHR, 3720 {lst Aoz
LIEFCCHF=137.888, p<.001). £t st &=, ¥ 7|2k, MY 7|5k &22 FOi=0 R

H1
i
Jn

a
!
K

ofgt F&¥= OIR| AUCLE =, sttt =, WY 7|sk, AZ 720t =245 AHEe #0i o=
7t =O0MYE =elg 4 AUC. FHo=o| M A, 2| AS] dYHQl RS 58.8%2 LIEHHL,

Table 156. {gHA 7|2 OO, RHOE0 7|8k, §Y J&, »sErt 0|3 B

Unstandardized Standardized

S&HS SHL coefficients coefficients t P-value"
(B) ®)
(Constant) -.597 -2.947 .003™
SH/HM 7|8 480 450 9.304 <.001
S oY 7|5s 215 206 4.033 <.001
—= AZIM DS 187 71 4.037 <.001
s 124 126 3.209 001
Z2zZ5t .100 .091 2.661 .008™
R2= 717, adjusted R2= 711, F=140.047, P=.000
(Constant) -.055 -.263 793
T, Y]t s 472 483 8.966 <.001
- Mtk 7|5 357 326 5672 <.001
AlZE 7|15 140 121 2.039 042~
R2= 597, adjusted R2= .593, F=137.888, P=.000
(Constant) 014 .067 947
22j0|E s 424 394 7.974 <.001
T Mtk 7|5 326 299 5134 <.001
AlZE 7|15 219 .190 3.157 .002*~

R2= .588, adjusted R2= .583, F=132.553, P=.000
1) ~ P<0.05, " P<0.01, ~* P<0.001.
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2l
SYAFO| CHEE AHZF 7|2 RE QIAE &QIStY| LISt ZEolM ArETH YRS 4F9 d= 2
2 f?"i':f. BTt 20% O[22 LIEH &=0ts Y2|5t0| Table 15715801 A|
| I0HE dES So Relds HUSIAUL:. SSH2= l—fEf s OlRs MZ, YAt
/0|, SRt ok/L“)\H o0 , SS AI=RE Aelet 3F9 AROM B7I7t SELY, DS AIRE Alelst
3Z9| Al=O|M ‘d1ast OFO] S O|RE HEHZUCE CSOATH '—f_ Megflezs "geish O/l

of TABH SN, LEEO| MEEIQT HS, DSOIA AZ0| BIMS 20102 ME{EIon), HSOA
S|2{30| HIMS 20102 LElLTt IY 52 J|8E H4E W2 CS AlRS MBR02 St WE
8(465%), ®7I7t SECHA43%), Y B/UM(B39.4%), MZ(36.6%), NAHUT LEF

B 8/UAH25.7%), £28(243%)0] MEE|9IO0, 20%0|4

(30.0%), GHlist S/0[(27.1%), nast &
o HIgZ MeiEl HME 2012 YTt HS AIRS| MBR012

(

=4 = o U2t OF/&0((46.5%)

M(38.0%), =I218H(35.2%), AMZQ2
77

Jov o

9.6%) SI|7F B2CH26.8%) DA l3*(23 9%)7}t MEHE|RIS
O, HIME 2012 MZH(25.4%), EI2IH22.5%)7F MEHE|ICE DS Alge| MEefle &717t s2rt
(45.1%), SR} OH/I0[(40.8%), *MZ(36.6%), SYUA /HM(33.8%), %%(2 8%), &g
(21.1%)0| AE CHIME Q012 M7ZH28.2%)0| MEHE|QICE SS A9 MER0le 5Qiz} o

0x
19

4| Qo0 e
5H0((49.3%), B} BH/UA(45.1%), MZH29.6%), DABH GH25.4%)0| MEHE|QIOD, 20%0
Hlg2 MelEl HjME 2 | Aojof 2o, MsE

—
29t HIWBI0] 8717} BECL GuEt YOI, AT /UM, ZEY, 58
%% o

_\,'_
N
ol O},J_
Fo Hir

O 7 o
Atzo| ALHAHOl J|ZE0| 2HAO YBS O3l HoZ 3
7 =

— = 1
2 LIEPE A2k} g|215HS HlsICHH

= =2

Table 157. SYAZ 4Z ARO| Chsf 2 Ho2 MeE 2(n=71)"

HS 252 SS 573 DS 631 CS 702 p-valuez)

A2t 21(29.6) 21(29.6) 26(36.6) 26(36 6) 662
=717t Z2tt 19(26.8) 12(16.9) 32(45.1) 31(44.3) .000"
S0lz} gt/st0] 33(46.5) 35(49.3) 29(40.8) 33(46 5) 782
Srest ol/sto| 6(3.5) 6(8.5) 7(9.9) 19(27.1) 002+
A4St of 17(23.9) 18(25.4) 11(15.5) 21(30.0) 231
SQIZ}L SF/UAY 27(38.0) 32(45.1) 24(33.8) 28(39.4) .585
DAGE SF/HA 13(18.3) 13(18.3) 8(11.3) 18(25.7) 179
aF= 3(4.2) 6(8.5) 19(26.8) 6(8.5) .000"
|25t 25(35 2) 0(0.0) 2(2.8) 11(15.7) 0.00™
azst 13(18.3) 3(4.2) 11(15.5) 21(30.0) .001*
£2% 12(16.9) 7(9.9) 15(21.1) 17(24.3) 134

1) Values are frequency(percentage)

2) *** p<0.001, **p<0.01, *p<0.05

Table 158. EAZ}IE 4Z AZ0f| s 42 Hoz Mei=l &= (n=71)"

HS 252 SS 573 DS 631 Cs 702 p-value?
2529l
A7t 18(25.4) 17(23.9) 20(28.2) 6(8.6) 022
| 215 16(22.5) 0(0.0) 1(1.4) 1(1.4) .000™"

1) Values are frequency(percentage).
) ** p<0.001, **p<0.01, *p<0.05

A07|=0 A2 V2R, EY HEet 24 I EHE0| iSO Az 2F, AF =0 G RolXel
210|7t A=Al GLM 2ME Solf YOotEUCHTable 159). AlE 201 CHaHA Bt J|5%, o 7|
S, ANE 7I=E, 2=t e, FHOZ0M pdo12] RO[A RH0|7h LIEHGTE FOHL|=0A] p<.001
O ROIA 2{O|7t LIEIR2D], /=AY 7|22 HOUOIM p< 052 7oA 20|72t LIEFLLCt, BHH 2=
SoME FeA RO LIEHLER] QIRATE AHF 20| CHaHM= TOH2|=0lM p<.001 Hel2l FofH
2f07h LB, Mty J|SEoh 2O Z0M pd.05 HR9| 7oA ZH0|7F LIEtHH, S/ EAM 7]

0x
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2g, U=t d= Id=0ME 7oH 207t

ST VSR AZt 7|sE, MM 7S ot A
S220| M= 2 S=0IM |eH 2107t Lt

LIEFLER] ERATH DRR[TC=Z Al=e} ™ #1229 1
EtLER| GERATH.

Table 159. &117[F2| AH|Z} 7|2k, & 4, QA I B0 Cfst Az, AP I
_ NE=S g NI
s
F-value p-valuel) F-value p-value F-value p-value
e 7|5 7.654** .000 6.592* 011 1.712 165
SF/HA VS 2.690" .047 235 628 1.212 .306
At 7|5k 13.551*** .000 1.181 278 1.065 .364
AlZE 7|8 7.396"** .000 133 716 .801 494
AZIM DTSR 4.463* .004 .043 .836 1.896 131
gy 2.997* .031 .006 938 784 504
a%gt 1.236 297 2.543 112 495 686
2=mst Y= 8.370** .000 1.887 A71 473 .701
Tofe|= 3.997* .008 6.974* .009 1.216 .304
FHoE 8.279** .000 5.425" .021 1.175 319
1) * p<0.05, ** p<0.01, *** p<0.001.
A207|F 24 AMgE |2k, E4 ZEet A8 QAL O EiE0f Cfst BAREA I ARREAM Fit=
Table 1600] AA[SIRUCE A|2Y 20| AHEH MEHH 7|5k, ot 7|5k, AZ 7|5k, HZ2d 7|
Sk, 2zt dE, FHQZOM pd0012] R 2{0[7t LFEP'—*OD:I TOHe|=(p<.05), & 72k
(p<.01)0IM = Fo[A XIO|7F LIEHGCE MBHHQl 7|S2&ce| FAS CB7F 7t =11 HB, OB, BB &2=
212=7F = LIEMRCE 2 Y[seet Al J|sk&= CB7t 71d =1 OB, HB, BB &2=2 7|g£7r
=2 LIEHGCH MY 7|S&&= OB, CB, HB, BB &=AMZ = LIYCH Aot FOHOE, & 7|5
OlAl= CB7t 7% &3 HB, OB, BB £A2 &7 SE3IUCt S35| & 7|50l CBY 20| Tt
MED H|Wsto] A LIEH AS &g o~ Qlot
Table 160, AD7|2 42 MEo| AH|ZI 7|8%, EAN ZE, QA Q& EfEZ(n=71)"
BB OB CB HB F-value p-value?
7|s=d
e 7|5 3.74+2 06¢ 4.57+1.77° 5.33+1.522 4.59+1.68°> 9575 .000
ER N v kede 3.934£1.87b 4.22+1.82° 4.88+1.70° 4.38+1.712®  3.592* 0.14
Y 7|8k 3.53%1.80° 4.67+1.61° 5.47+1.492 4.47+1.69° 16.495" .000
AlZE 7|8 4.09+1.98¢ 4.91+£1.71° 5.53+1.482 4.83+1.67° 8278 .000
AZIM 7|EE 4.40+1.95° 5.42+1.532 5.38+1.532 4.81+1.43°> 6310 .000
4 ZE9
CHot 4.08+1.13° 4.62+1 412 4.36+0.94%  4.11+1.25P 3.086* .028
2%e 4 47+ 722 4.38+1.132 4.35+1.002 4.80+1.392 1.687 .170
AH|Z} EfE
A= 3.38+1.89° 4.60+1.682 4.69+1.742 4314159  8.500"** .000
O = 3.91+2.31° 4.66+1.902 5.16+1.562 4.67+1.882 5.066™ .002
9= 3.69+2.10P 4.73+1.982 5.26+1.54® 47611832 8793 .000

alues are mean =+ standard deviation.

~ p<0.01, **

p<0.001.

1)V

2)

3) 9-point hedonic scale, 9 = like extremely, b5=neither like nor dislike, 1=dislike extremely.
4) 9-point scale, 9=Extremely soft, 1=Extremely hard.

ul

Duncan's multiple range test.

2H|2f0] HMEHHQl V|SE=0f CHEE of2, oF/HA

) a-b Means in a row by different superscripts are significantly different at a 5%

significance level by

21250 J[0jzE Ol



5] lsh elE JIBE, WM JIBE, AU YT, AP VST, MUY, AES YT, UREE
SYHSR, WY J|STE THUSR HYSO CHEINRMS HAISIUCHTable 161). &4 2t
SlAlel MY R? 2 587%E UEHHSD| RS R0 H2Z  LIEITHF=99.126,
p<.001). 8t AlZ 7ISE, o 7|5E, MUY JISE, URZ0| Ros IFS DI, Ol A
NBE, ol 7|5E, Y 7|§£ il%@t ES4E AR HYH 7|27} £01YS AU 4 9
Ch B2} 7|5&, S4 Z& L QIA0] Pojo|=et 2H0|=0 Dj|= FES osty| 2ish ezl
B, e BT, B/HM 7|§£’, WOk FT, MY VST, MY, AES T, UREE

1
no O

SEHLE | OOt ‘RHUOTE FHPLE HYSIH CE3HE
16101 A|AISHRACE.

Tojolsol £ ZI BFAS] MO RIS 50.5%2 LIEKLD, SIFHRHO| o3 Ao LiEt
SCF(F=95.344, p<.001). S5t 2k, HutA J|5e AZE 7|3 =22 FOiQ|o| Rolst Jaks
O|2[2 JAJUCH =, sk, dEHH Ik, AZE 7|85 0F 2245 AEQ F0ie=rt =0t eldd
2 QUACH FHo|= M AN} J|F Aol MOl R?ZE2 495% 2 LIEGD, 3F2H0| K295t 2
2 LIEFSCHF=91.333, p<.001). &£&t, sk, Metd ISk, RILF 7|20 Relet FEE 0% U
UCH =, sk, AP 7|5k, ot 7|2Ert 2845 AHEe RAUXIL =0idE &old &~ U
Ct.
Table 161. AEHH 7|3 HOfolE, RAHQLO| 7|2k, §d 4%, sErt 0|%|= g
Unstandardized Standardized
e =i e coef?Bc)lents coefficients t P-value"
(Constant) 195 .808 420
AlZE 7|15 316 .306 4497 <.000
Hetd V|5 Qe 7|5k 314 .303 5.103" <.000
AZIM TS .180 163 2.666" .003
s 120 117 2.504 013
R?= 587, adjusted R?= .518, F=99.126, P=.000
(Constant) .570 2.163" .031
iIAE * %k
Spjols L= o 523 476 9_613*“ <.001
Hetd 7|15 235 .220 3.583 <.001
AlZE 7|15 154 .139 2.3027 022
R?= 505, adjusted R?= .500, F=95.344, P=.000
(Constant) 720 2827 .005
2340/ 7‘._|=1-E; 494 455 8.753 <.001
Hdetd D15 219 207 3.457* .001
Qe 7|5k 175 .160 2.570" 011
R?= 495, adjusted R?= .489, F=91.333, P=.000
1) * P<0.05, = P<0.01, -** P<0.001.
ATJ|R0| CHEE AH[Z} 7|5 Q& QIZAIE E0IStY| 2510 ABOIM AFRS A1J|R 4Z0 ME U
HIMS QOIS Bl EMIIUCEH BIEIt 20% O|MS= LIEtLE =20 H2|5tH0 Table 162,16301 A|A|
SIYCH, 7I0|Hlg AdS Soll FHE SISt SSH2Z LiEtt ME O|fRe 14agh O/gk0|o|
A2, HBE A|Q|st 3Z2| A|=Of|lA AZta CHEisH k0|7t Mo Qo= MEix|QICH 7t =2 7=
S H4E B2 B ARe d= 202 ANY|9H/0((36.6%), 217 F/HIM(36.65), ‘=T
(36.6%)", ‘&717t EELH32.4%)’, ‘0ot F/F0[(28.2%)", “MZ(25.4%), ‘EBFE(23.9%), M=t
o[ EQICH22.5%)", ‘THst OF/ek0((22.5%)", ‘17[&/HM(22.5%) =22 10712 0{7} ==&
o, 71 W2 MT 247) HEHZUCH HB A9 M3 R0QI2 ‘E|2IgH42.3%), ‘=7t S0l EolCt
(36.6%), “2M7|9/301(36.6%), ‘D43 U/E0I(21.1%), HAE/YM(21.1%) &MZ 5ol o]
o MeE|lon], ‘Sl2Bhel MBR0l0] S EAl LIEC] E3t Eh5ih22.5%)7t HIME geles A

| =
BTt OB AlR9l M=R2012 ®7I7t SELH42.3%), 1ast SH/E0|(31.0%), ‘Heist St/et0)
(31.0%)’, ‘E5&(31.0%)", “MZ(29.6%)", 2117| S/HM(22.5%)", OF /HM(22.5%), ‘&L 3

Jpw
J}N'
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717b ACH21.1%) 2 8719 07t HH|eH, B7|7F SEBLY Hde=It &3] = U=&(UCt H|d
T gfle=E Mot A EQICH21.1%)7t HHE[UCH 7H Y2 7I=2=29| BB AlRQl = 2012
2= el /0((31.0%), MZ(23.9%), 4%t S/0[(23.9%)2 4719 E0{7t UEE|A20], H]
He 2002& =[4§(39.4%), EotCH26.8%), M ”( 2.5%)0] HEE|ACt ==F E0E S ¥
25tH, HBel 3% M=ot 71y =2 (B Blug of MZ &7|, 207 /HM, S580| S

. EfStCh =l2{gt e=0] A LEtRR, 7|==7t 7%* =2 (B9 H= d= eIl ZdFaa nrlel
dME asteE Yy £ L B2 J|BEE 55 & UAS A= A=

Table 162. AT7|= 42 AR0| s 22 Ho2 MEE §=2(n=71)"

BB_128 OB 590 CB 372 HB 802 p-value?
Azt 17(23.9) 21(29.6) 18(25.4) 0(0.0) 355
8717t 520t 5(7.0) 30(42.3) 23(32.4) 8(11.3) 0.000"
gret 37|7t 2ot 14(19.7) 15(21.1) 7(9.9) 8(11.3) 0.146
=7t kol geolct 1(1.4) 11(15.5) 16(22.5) 26(36.6) 0.000"
AD7|g/35k| 8(11.3) 11(15.5) 26(36.6) 26(36.6) 0.000"
1A o3| 17(23.9) 22(31.0) 20(28.2) 15(21.1) 0.548
Cheist ob/sfo| 22(31.0) 22(31.0) 16(22.5) 13(18.3) 0.214
A07| S/ HAY 13(18.3) 16(22.5) 26(36.6) 19(26.8) 0.79
7|8/ A 9(12.7) 12(16.9) 16(22.5) 12(16.9) 0.486
Ofalf SF/'HAY 11(15.5) 16(22.5) 10(14.1) 14(19.7) 0.573
EH AT SH/ HAY 10(14.1) 14(19.7) 13(18.3) 15(21.1) 0.725
|25t 14(19.7) 4(5.6) 12(16.9) 30(42.3) 0.000"
=3t 8(11.3) 13(18.3) 17(23.9) 14(19.7) 0.266
= 11(15.5) 22(31.0) 26(36.6) 8(11.3) 0.001"
%g y;;l38§05are frequency(percentage).
Table 163. ADJ|F 4F A|R0|| CH3 42 Ho2 MEHE Sz (n=71)"
BB_128 OB 590 CB 372 HB 802 p-value?
Al 16(22.5) 10(14.1) 3(4.2) 8(11.3) 013"
Etstct 19(26.8) 4(5.6) 7(9.9) 16(22.5) .001™
M27h A oIt 11(15.5) 15(21.1) 4(5.6) 4(5.6) .008™
|25t 28(39.4) 1(1.4) 7(9.9) 10(14.1) .000™

1) Values are frequency(percentage).
2) P-values for differences in distribution between two groups were tested using a x2 test for
categorical variables. *** p<0.001, **p<0.01, *p<0.05
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A2, Hds 20e2s F1 AT 540| 2 Y2 MEE|UCE HPO| M= 29211 s 201
oM SSH2=2 ‘M0l RolHe= BOo| HElE[0](p<.05) 1d AH[ZE2 HFQ AF0| 7[2=0 J
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2 g7e o IJYZET R0 MEA NEE DYRSAES AHIsto] PEe L oA, HatA
FWHM EUE HASSIDAL SM(QACE ARCHAS 2023 32 1YEE 2023E 108 3129 7|2t
St MESOMIERON 228 Y= 22 &2t & AA| =2|(Clinical Frailty Scale 4-6)7F = 65A| O]
A Mol 37ES M2 ZIGMSRICE &l Y HE2A| 50| ofHZ e}, Hotzeto] A5t Z+=2
27t 27tstt 23}, CHE DPRIBHEE S8 S0 2= YoM A 2(StALCE.

2023E 3E 1YSE 2023E 10E 31Y7HA| MSOHHHOM X2E 2= 2efstzt & AA 4
(Clinical Frailty Scale 4-6)7t = 65AM| O|&t9| &2t 37HS THHCZ before & after testES Al3H5t
GCH CHARFE A HR7|2F 562 £ 0¥2t(baseline), 28YLZH4FAL), S56UZHEFZH0| HAO| 22
S5t QY LU AZMENE SHSIRCH, 5627 13 12 22 YR 1NFRISHAE & 11874 At
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of Life Questionnaire 5-Dimensional Classification, EQ-5D)

Assessment, MNA),

AHE 20
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Table 165. AlA}
= AMALZS YR 242 ARl 2 M
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NN F IS - AARE ISR H ol of
=oIx]| o J|=or Artol 4o AT 7
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Aol gte.
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Emom
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o
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3
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30 2 > ofn Ho U N2 1> opw

AHl=sAl0] Fon, AR dzet & &
BEE o = 2, 24, oln 80|, A
gae - of =7g 7|52 EAI
R || | e ] SIS
o HIE Alolol MzlEs vzt
of BEAlot=E HAStH H
22 il 2 4+ UEs ©
HIH Lol s IRt HEESZ HASIFCH, ¢4y e ER BN BEEQXE HAISHY
Ch CHAMRIel ™ A Mo w2 MDA score, EQ-5D= Z2IHE t ZAZ(independent samples
t-test)2 AAISIY 2AMStFCD], AP L HHO| T2 FY HEfQL AlGEo| ATHES LOtET| 2l
wxt 2M3 AISSHACH 2M Z1h, 5 0|0ke| J|CHRIE=TE A Aol 100%E AA|E0f| Wt Fisher &
st H

H

2

r

At

N

u
S
[0¢]

o
o
10

oX

1
rE

2t
ZZA(Fishers exact test)22 QOS5 Lo5IQICt Z2724 2
=

St =23y 242 M (repeated measure ANOVA)Z HA|ot0] Aot 1, 2H A|E Zte] 20|18 &
Ot27| 2I5H Bonferroni CIR HWEAME 7|HIOZ AIEHAS AAGIYUCH ZE £ 2ME SPSS
Statistics 29.0(IBM Co., Armonk, NY, USA) Z272HS 0|25t¥ 1D, QoA HHL a<0.05 220

M 2 AL
O &4 2o

=
A CHAtel vt EME2 Table 1660 AAISHRCEH CHAZISl HEH2 H40| 14H(37.8%), 00|
23H(62.2%)22 HHEC o{-40| Bpen, HHO= 70-74M2F 80M| O|A0| Z2tZt 12H(32.4%)2
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2 7t wtony, 75-79M7t 9B (24.3%), 65-69MI7t 4H(10.8%) =22 =2 LIEIGICH CHAZIO|
A A2+ BM)E MASO0| 58(13.5%), HH0| 21H(56.8%), HAS0| 9¥(24.3%), H|2t0| 21
(5.4%)0[ACt. oA SFE otA| %1 U= UEATE 33F(89.2%), A SF 3¢ WA= 49Y
(10.8%) 2 LIEIGCH &M ZAEHO| Q= CHARR= 31H(83.8%)0|0{, 2HH & AHO| UALL A &
AZQI CiMA= 6H(16.2%)2 UEIRHTE S8 3¢ U= 47t 3714] o[l ti4At= 21H(56.8%)
[, 37tZ| 0|20l CHARHE 16Q(43.2%)0IRACE 2£0]

Mot 2tE Jhstt thedAk= 3B(8.1%)0|0 2|E0| 7tsstl &0 A20| gl UdAe 349
(91.9%)0|ALCt. 22l = Z

= O O = AA ;= —
16" (43.2%), & 22ZCtn EHS a2 10Y(27%), HAAEZ S0t EHEHsH A= 10H
(27%), 22 HLO0| O Tt HHESH CHMA= 1&(2.7%)0[UCH
Table 166. & AL QI71sHd E
= - 2 olg) o o1
=3 T h=37) (n=14) (n=23)
65-69 4(10.8) 2(14.3) 2(8.7)
Lo 70-74 12(32.4) 2(14.3) 10(43.5)
75-79 9(24.3) 2(14.3) 7(30.4)
>80 12(32.4) 8(57.1) 4(17.4)
<18.5 5(13.5) 1(7.1) 4(17.4)
18.5-229 21(56.8 7(50.0 14(60.9
2R BMI) 668 (50.0) (60.9)
23-24 9 9(24.3) 6(42.9) 3(13.0)
> 25 2(5.4) 0(0.0) 2(8.7)
o= S 8FolA| ots 33(89.2) 10(71.4) 23(100.0)
=T S 22510 92 4(10.8) 4(28.6) 0(0.0)
=0 9 Ed g2 31(83.8) 8(57.1) 23(100.0)
=T 7 B AE UALL A AR} 6(16.2) 6(42.8) 0(0.0)
we zol o2 & >3 21(56.8) 9(64.3) 12(52.2)
<3 16(43.2) 5(35.7) 11(47.8)
ECT
IHESH (it ozOINe et 3@.1) 2(14.2) 14.3)
RE7ts 34(91.9) 12(85.7) 22(95.7)
Z2| ot 16(43.2) 5(35.7) 11(47.8)
I |
Zphajo| 274 OlA] 2 o=t 10(27.0) 6(42.9) 4(17.4)
=t 10(27.0) 2(14.3) 8(34.8)
Hol Azl of wf 12.7) 17.1) 0(0.0)

o =1 — O =
A0 e FLHYER Alga 4o dEtdS YOotET| s n2pZAS Aldlet Z1t= Table 167
of AHA|StCE Hof| 2 ZHO|FUAENEIHMini Nutritional Assessment, MNA)= {25t 2t0|7t
) S

H4(MNA score) 220 2t LE AHOAM Y =
65-74M HHUOIME U=, LU &3 &2 =
LIEFGHD, 75M Ol AHCHOME FRAE] &S’ ‘BLEY &=2=2 = LIEIGCE 60-74M CH&AL 3
Yot 75M Ol CHEAL 2HE A|QISH LIHA| TS ZH0|FAE] H4 (MDA score) 303 O|A2

2 Mg g0 sigstRAC.

o
AR (p=0.325), AHO| w2 ZHO|AMSHIL(Mini Dietary Assessment, MDA) £5t EAXo=z
7 !
2

J80 TE IY
O] AAISIRACH L0 TE ZOIFLLEN(MNA, p=0.898), ZIO|AMUEEIHMDA, p=0.346) 2%
w72l0et 20|E EO[A| LUCH OIS YLE] & =T

¥
0| 71 =2 P=E B2, 3
Y

A
<
=
>
wv
N
(e}
o
Ar
H
kel
o
H
rn
0x
nE
k=)
>

' 0Q

’

o o o %
OFAIEN QFS’ ‘OF E2p £~02 || LIQC) 7HO|AlAISHT 7}
£=(MDA score) 308 O[5l O 2%Hat Hd 3TS AQst LIHA| HdASE2 308 Oj¢e=z Al



ey
EHA =] % ?_I‘?il 3)
o i (h=37) 65-74 > 75 p
(n=16) (n=21)
Y=Y 6(16.2) 4(25.0) 2(9.5)
FULAERY A 9y 20(54.1) 9(56.3) 11(52.4) 0.325
HUME] AT 11(29.7) 3(18.8) 8(38.1)
30 5(13.5 3(18.8 2095
Alo|gatE 42 < (3.5 (18.8) 6.5 0.634
> 30 32(86.5) 13(81.3) 19(90.5)

1) Mini Nutritional Assessment index (<17 points is Judged as malnutrition ', 17-23.5 points as Trist of
malnutrition ', 24-30 points as ‘well-nourished status’)

2) Mini Dietary Assessment (>30 points is judged as eating habits are good)

3) p-value from Fisher exact test

Table 168. 428 FLIEH(MNA) & A0|5Z(MDA)

CE
A =] % ?_I‘?il 3)
Ha T (n=37) = oA p

(n 14) (n=23)
Y=Y 6(16.2) 2(14.3) 4(17.4)

FUFAERY Y=Y 8 20(54.1) 7(50) 13(56.5) 0.898
HUAME] FS 11(29.7) 5(35.7) 6(26.1)

30 5(13.5 3214 2(8.7

Alo|gaE 42 < (3.5 @14) ®7) 0.346

> 30 32(86.5) 11(78.6) 21(91.3)

1) Mini Nutritional Assessment index (<17 points is judged as ‘malnutrition ', 17-23.5 points as rist of
malnutrition ', 24-30 points as ‘well-nourished status’)

2) Mini Dletary Assessment (>30 points is judged as eating habits are good)

3) p-value from Fisher exact test

- CHeAF Ao 2 JE0| T2 49| 2(EQ-5D) XY =2t AZHE] 214
dd 2 dEo OE 49 A de, Y HIHEl FeE YoiEY| sl =THE t+-4E
(Independent t-test)2 Al3#5t ZDt= Table 1690 HAISHRCH HHo| w2 49 & H4(Euro
Quality of Life Questionnaire 5-Dimensional Classification, EQ-5D)&= EAA2Z {95t 0|7t g
UACHp=0.660). 65-74M CHIA2| 42| & H4(EQ-5D) B2 0.78+0.08H2Z 75M Ol iAo
B 440 0.77+0.13F 20 =UCH B0 T2 &9 4 H(EQ-5D) Eot SAHH2=Z 207 gid
0'31(0:0 949), o4t gd9 a9 & d(EQ-5D)= "o 0.77+0.11822 SYUSIUCH. HHO| o

2 HYHE s SAHLZ ROt 20[7F JALM(p=0.016), GEO| THE F2H A4
SsAHL=Z 7lgt 24017} GUACHP=0.486). 75M| Ol CHEAIS] T2t HUHE| &4 o
1.43£12.66322 65-74M Chetel Hu &+l 58.13+1931HEL U2, 589 F244
A A4 TF0| 68211165942 MO =ha HZAE] A4 TAOl 6413117 42420

SO EA2 Rolge Sich

) Hm
~ 0¥ 4

P r

rIr

Table 169. AEY L 20| ThE EQ-5D, F&A AZHE] &4 Bl

LtO| g4
W 65-74 >75 t P ey N t P?
(n=16) (n=21) (n=14)
EQSD" 0784008  0.77¢0.13 0443 0660 077t0.11  0.77t0.11  -0.065  0.949

f‘fﬁ*fﬁH 5813193 7143t126 252 0016 682]#165 6413t174 (70, (46

24 A
oT

.I.

1) EQ-5D; Euro quality of life questionnaire 5-dimensional classification
2) p-value from independent t-test; p<0.05
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CHARE AAQ Alo] A Hut 43 2, 8F 29| Y LU Y MEf HSIE otEy| Qs &=
HtE2=2d 2AEM(repeated measure ANOVA) 2 CHEHE t-ZH(paired t-test)= AlSHSH b=
Table 1700 AAISIACH ZHO|FAE] H4(MNA score; p<0.001), ZHOJAIAHSHHTL

score; p=0.034), &9 & HA(EQ-5D; p=0.021), HRAZ|$+(BMI; p=0.018), T2 AHZY Aef
£(p=0.027), 243 (p=0.003)2 #|Z(p=0.009)0A S T A|Zt0]| T2 Fo[HQI HEI} LIEFICE 2t
AlE Zte| 20|Z2 LotE7| 2lal Bonferroni Cts HWEAE 7[He2 A2 A2
= 2 d GF 21.35+3.73H0M A 4% & IYF 23.59+2.96HCZ EAA
o0{(p<0.001), EAM 8F F WS 23.40+3.28%e=2 = AW LYFECt °-°—|6r71| S7totCt
(p=0.008). AHZA2ZA|L=BMN)= 2A A TR 21.19+2 740|M 22 437 $ T 21.51+2.69422 oF
SAHAH2=Z [olotH SItetUCHpP=0.031). LHS SA d "W 22.21£5.44kg0llM 8F T 24.09+
5.5%g22 EAXCR RSt S7ItR 2 (0=0.006), HSS S M T 52.94+893kgOlA 4
2 & T3 53.76+8.93kg2 2 L9|5tH Z7t5t¥ 1 (p=0.030), 8% & W 53.54+9.12kg22 =
H WRECH Rt S7t8tUCHP=0.049). 7t0o|A et HIt H4~(MDA score), &2l & Z4(EQ-5D),
FUH 1Y HEf deo 3R EEY 24HEAM (repeated measure ANOVA) ZR0llM= A[Ztof] THE

=

_0_._

H A
7oet 2H0|7F JUSLY, ZF AY 2 Bl 20|E 4%t AleEM Z2MoME 7oHQl 2H0|7F LIEL
LEA| GRRATh detel=e, Sotel=2l, 242, €4 g€RUe 25 SA WEN Aol 3A 8% = &

PN = =
te B0 ER2L, SAM22 Rolgh 2{0l& UL

ol
[e][]

Table 170. A & & S & 2 L& S} 6|

Mean
_Mean Mean differenc
difference difference 032
Variables" Baseline Week 4 Week 8 12 22 (weeks F(p?)
(week4 (week8 “baseline)
-baseline) -week4)
S'EAONreA 2135+373 23594296  23.40+328 2243 -0.189 2.054* 10,038
S’é/'oDreA 37.8945.56 39.41+4.99 39434553 1514 0.027 1.541 3.560"
EQ5D 0.77+0.11 0.81+0.08 0.80+0.10 0.040 -0.010 0.030 4.068"
2| RI2EZ2 | A
Al (EBK/IT)H 21194274 21514269 21444280 0.318~ -0.068 0.250 4.270"
AlRIO| £
© %CTrL)EE“ 23.22+2.63 23.59+2 81 23424245 0.368 -0.168 0.200 1.141
}_
S O(EErL)EEﬂ 31.46+2.55 31.5042.53 31.80+2.67 0.043 0.300 0.343 0.700
X2 >
%@E;Iﬁé*i e5.68+17.0  /014%134 7284123 4.459 2703 7.162 4.077"
oted (kg) 22214544 22.99+585 24.09+559 0.778 1.105 1.884* 6.500 **
A= (kg) 52.94+8 93 53.76+8.93 53.54+9.12 0.815* -0.219 0.596" 5.030**
=242 6.00+0.94 6.08+0.90 1.2164)
ZCtoiziak 7.17+0.43 7.17+0.36 -0.0004)
Hyer=o| 3.83+0.25 3.85+0.27 0.0244)

1) Values are means + standard deviation
2) mean difference and post-hoc value with Bonferroni correctlon *p<0.05, **p<0.01, ***p<0.001
3) F score and p-value from repeated measure ANOVA; "p<0.05, **p<0.01, ***p<0.001
4) t-score and p-value from paired t-test; MNA, Mini Nutritional Assessment; MDA, Mini Dietary Assessment;
EQ-5D, Euro quality of life questionnaire 5-dimensional classification.
. A ChARIS] 0| W2 Al0] EA M B AL U A Ml g}

AYGO| HE A0 SA M 4F =, 8F 29| G L HY HE BHIE YotEY| 25 S=E=2
£=23 24LEM(repeated measure ANOVA) 2 USHE t-Z¥(paired t-test)2 AlaHst Z1}
Table 17101 AHAISHRACE. 65-74M CH&fAC] ZHOIFLHE H4(MNA score; p=0.009), &0t2|=2]
(CC p=0.04), &4 AZHE E(p=0.007)0M S = AlZH| 2 RO|HQI B} LIEITOH,
75M O|4 CHARIO] ZHO|FYAE] 4 (MNA score; p=0.018), ZHO|AMEHIL H(MDA score;
p=0.007), &2 & A4(EQ-5D; p=0.047), 42 (p=0.022)01M SA = A|ZH0]| TGE F|HQl St
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LIEFGICE 2F AJ™ Z2te] 2f0|E OIE7| 2[5 Bonferroni CHE H|REAMS 7|82 AIZAHAS AA|
A} 65-74M CHAREC| ZHO|HUAE] H4(MNA score) BH2 A & 20.5313.7240|M £ 8F
T 23.12£296822 SIAHL=Z ROt S7otU 1 (p=0.044), Jotz|Z2(CC) B2 A o
305642 4740|A Z2A 8% & 314312444202 L0|5tAH Z7t5tYCHpP=0.04). 65-74M CHARR}O
A HUME] 4 WA 22 M 58.13+19.31H0|M 22 83 $ 715611338422 EXZHo
2 RostH S7t5t%CHP=0.043). 75M| O|4 CHaR{e| ZHO|FAAE] H-(MNA score) B2 SA
d 2197+3.71H0M SA 4F T 24008291822 EAHORE RO|oHH S7t6t¥ 1 (p=0.019), 7t
O|AMEEIE M4 (MDA score) B2 A M 37.52+55280M S 85 & 40.24+4 4842=2

N et

rZ ofm

AXHez [ol5tH S715t%UCHp=0.008). 75M O|4 CHAZRIC| 49| & H4(EQ-5D)2F ol 2%
223 2AEM(repeated measure ANOVA) ZO|ME A|ZHO| 2 QOI5t 20|17t UASLE, ZH A
A 72F ol 20| EASH AREAM Auo|Me 7oA ZH0|7F LIEFLIR| QERUTE 65-74M CHEALS]
ol & H(EQ-5D), AMATA-(BMI), detflE2(MUAQ), 4d, AF, 2242, Y YRuU2 A
HELCH Ao] S 8F & MEdte TS BRI, 75M 0|4 Ciyztel =ata HZAYE] B4, HAHA|
F(BMI), Ae2E2(MUAC), AE, 242, ST, €y AFU2 A dECH Ao 34 83
T MEote AYE BERCL 25 SAAH2=E RO|5HA| QUL
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Table 171. A0 2 S d & JY

i s} Bl

Age ~ Mean 2 ~ Mean 2 ~ Mean 2
Variables " grg)tg))s Baseline Week 4 Week 8 dlff(ev\rggfy dlff(ev\r/(égfgez dlff(ev\r/(égfgﬁ F(p?)
y -baseline) -week4) -baseline)
65-74 20.53+3.72 23.06+3.02 23.12+2.96 2.531 0.063 2.594* 5583
MNA score
>75 21.97+3.71 24.0042.91 23.61+3.55 2.024" -0.381 1.643 4.448"
oA 65-74 38.38+5.74 39.38+4.64 38.38+6.68 1.000 -1.000 0.000 0.632
score
>75 37.5245.52 39.43+5.36 40.24+4 48 1.905 0.810 2.714* 5552
c0sD 65-74 0.78+0.08 0.82+0.09 0.79+0.12 0.034 -0.029 0.005 1436
>75 0.7740.13 0.8140.07 0.81+0.09 0.044 0.005 0.049 3.916*
22E2|4 65-74 20.02+2.82 20.35+2.96 20.26+2.81 0.327 -0.089 0.239 2.307
BMI) >75 22.08+2.38 22.3942.12 22.3442 50 0.311 -0.052 0.259 2.020
g%TI 65-74 22.3842.75 22.55+2.84 22.63+2.49 0.169 0.081 0.250 0.395
=
(cm) >75 23.86+2.40 24.3842.57 24.02+2.29 0.519 -0.357 0.162 1.016
%%Fl—l 65-74 30.56+2.47 30.7842.72 31.43+2.44 0.225 0.644 0.869* 3.580"
=
(cm) >75 32.15+2.44 32.05+2.28 32.09+2.87 -0.095 0.038 -0.057 0.019
Ees 65-74 58.13+19.31 66.25+14.43 71.56+13.38 8.125 5313 13.438" 5913
dadH g >75 71.43+12.66 73.10+12.09 73.81+11.71 1.667 0.714 2.381 0.294
o2k 65-74 21.11+3.19 22.36+3.59 23.3143.52 1.250 0.944 2.194 2.671
otz (kg
>75 23.04+6.63 23.46+7.16 24.69+6.79 0.419 1.229 1.648 4.207"
. 65-74 49.94+9.69 50.82+10.19 50.68+9.95 0.884 -0.141 0.744 3.276
2|= g
< >75 55.35+7.69 56.1147.21 55.83+7.93 0.760 -0.283 0.477 2.012
65-74 5.76+0.95 5.87+0.96 1.3854)
222y
>75 6.1940.92 6.26+0.82 0.6214)
i 65-74 7.35+0.40 7.3240.26 -0.3554)
Eoiuy
>75 7.04+0.42 7.06+0.39 0.3384)
N 65-74 3.9340.19 3.96+0.30 0.4474)
2y gwol
>75 3.75+0.27 3.7740.23 0.6424)

1) Values are means + standard deviation

2) mean difference and post-hoc value with Bonferroni correction: *p<0.05, **p<0.01, ***p<0.001

3) F-score and p-value from repeated measure ANOVA; *p<0.05, **p<0.01, ***p<0.001

4) t-score and p-value from paired t-test: MNA, Mini Nutritional Assessment; MDA, Mini Dietary Assessment: EQ-5D, Euro quality of life questionnaire 5-dimensional
classification.
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- A CHEAt| MHYHo| w2 Alo| S A ¥ A

Aol 2 Alo] S it 43 7, 83 I L A %;E HoE gotEY| Qo == bt
223 EAMEAM(repeated measure ANOVA) 2 CI2HE t-AZ¥(paired t-test)S Aldlst Zit=
Table 1720 AMA[SIUCE Ed CHARIC| ZHO|FAHE] H(MNA score; p=0.047), 24 (p=0.015)0]
M A = AZH0| T2 |2 A0l Bt LEHGen], Ofd CHARIS| ZHO|FAAEN &4 (MNA score;
p=0.002), &9 & F(EQ-5D; p=0.037), F&& HLAEH H4(p=0.013)0A S F Alztof| @2
FO|HQl ST LB 2F A Zte] XI0|E Yot 7| 2{sli Bonferroni CtE HlnEMS 7|Ee=z
ANZBEE A 23, 2 oidzfel ool HHA2 IAM A 2538+6.14H0M 32 8F =
28974520822 ROI5tAH S715IXUCHp=0.038). O+ CHAAS| ZHO[FAAEN H4(MNA score) H
42 Z2 A 21.13+3.63H0M 2 43 F 23.13+3.17HC=2 EAFHCZ KoI51H Z7I5t9n
(p=0.014), SM 8F & Tt 23.45+3.40822 A d YAECH ROISHAH S7t5t¥CHp= 0019) =
A-I [HAF1|-O| 7}0|%|%¢3|5H ;HA(MNA SCOI’e)9|' O:IA-I [HAI-2|-_O_| ADI-_Q ZI Z—IA(EQ 5D) |. ZI'_LZ-I 7-I%H(\DI~
Ef H42| & Z BAE M (repeated measure ANOVA) ZIO|M= AjZHo| @2 R0o|5 0|7t
UAASLt, ZH A|F 2t BFO 20|18 2A4T AZEA ZUoMe= R A Xt0[7} LIEILIA| Lg*sa =
o CHeatel ael 4 H4(EQ-5D), ZHo|AdEHIL H~(MDA score), H|AZA|(BMI), E0t2lE
(CO), = HTMEN H, A, STHHAST, dYy IRU2 IA HECH Ao] S 83 é 5ot
A B, o AR Zo[AMEHHETE H4 (MDA score), HAZAS(BMI), Het2l=E
(MUAQ), S0t2|23l(CC), o, AF, SA2Y2 M HECt Alo] 3 83 & 4&s= 428 &
oLt 2% EAHez Fol5tA| /ULt

AT

olo] Zuo| T2}, & 56YU(8F) SO 65H 04 O HVHY Bz} 37HS CHAOZ 2A0| ZHE

SIMES AZEORM Y AZO| JY U UY AMef MM FI} AZEYUC HCjIAECOf

HASSSAZ AES 512 XM £ 87 SO HZFUS U, 42 F ChAIte] ZH|H
[o]

OFAMEl ZA(MNA score) H|ZI2EZ|2(BMI). |=0| 29|0/5 ZJlg|Hn 8= 5 ZIO|HQFAMEY A

(MNA score), MAZRIS(BMI), o243} 20| Qol0fsiAl £7tel Ho@ LETh E5t 2 AlH 7

AEEMOIME ROl 207t LIRRE QIUOLY ZIOJAMETIL H4(MDA score), Aol 2 H4

(EQ-5D), REH 712 AEf HA0IM AlZIO| T2 S0/HQl HEL LEtiTt dugz HaRe o,

65-74M THARLS Al0] 22 8% $ ZHO|HUAER B4(MNA score), ZOl2IS3, RBHH UM A

27b o082 EIISIAOD, 75M] 04 CHARHS Al0] ZXf 4% 3 ZIO|FLMER HAMNA score)
12

7t wolOstAl S7telU, SAH 8F = ZHO|AYEEIL H(MDA score)Zt Ro[0|5HAH St A==
LIEFRIC. S5, 2 Al 2 AIEEM0ME 7St 21017F LHRA|= $U2LE, 75M Ol HigAte] &
o 4 A (EQ-5D)2t fHOIM AlZHo| WE RoAQl Hsprt LEMRTE J20 g ZE HluFS
@, 40| S 47 = O CHAS| ZHO|FYLEN H+(MNA score)?t SAH22 72|O[5H 7t

T 2 O ChArel ZHo|YLAE] Ea(MNA score)?t Ed CHAZRQ| of2d0| [l0|5HA S7t
 A2=2 LIERCH 8, 2 AlY 2 AREA0ME 7S 2017 LIRA= FU2L, HY tdARe]
LOIHLHE H(MNA score)2t, O ChefAte| &pQl 2 - (EQ-5D)2 F&H AYLE] Fr0lMe
AlZHO & oAl Hobt LEHRTE Wetd & g+ Z2its, 7FEFEA(HMR) "Efel nFRISHAE
o Y 2 AY HEf S =0l oist 2H A= AAl0| =20 E + UAS A2=2 A=

r°I' (Uil

—
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Table 172. 440 & S d & &

Mean Mean Mean
. . ; ) ; ) ; )
Variables " Sex Baseline Week 4 Week 8 dlff(e\sgncm ? dlff(s\sggcez ? d'ﬁc@cg”ﬁg ? F(p?)
-baseline) -week4) -baseline)
Men 21.71+£4.01 24.35+2 .50 23.32%£3.19 2.643 -1.036 1.607 3.439~
MNA score
Women 21.13%£3.63 23.13%3.17 23.45+£3.40 2.000* 0.326 2.326” 7.4657"
Men 36.21+£5.67 38.43+£5.21 37.71x6.53 2.214 -0.714 1.500 1.716
MDA score
Women 38.91+£5.35 40.00+4.88 40.48+4 .67 1.087 0.478 1.565 2.148
£QSD Men 0.77£0.11 0.80+0.09 0.78+0.11 0.024 -0.019 0.006 0.617
Women 0.77£0.11 0.82+0.08 0.82+0.09 0.049 -0.004 0.044 4219*
SN RIZEZ A Men 21.96+£1.90 22.37x2.05 22.28%1.91 0.410 -0.095 0.315 2.967
M| AR 5
Mi) Women 20.72+£3.09 20.98%+2 .93 20.93%£3.16 0.262 -0.052 0.210 1.661
Aeto|Say| Men 24.47+1.46 25.00%2.35 24.36%x1.71 0.529 -0.636 -0.107 1.142
cm) Women 22.46+2 91 22.73x2.75 22.8512.68 0.270 0.117 0.387 1.006
Zola|=a Men 32.78%£2.15 33.22%+1.66 32.99%+1.73 0.436 -0.229 0.207 0.363
Zol2| 3
(cm) Women 30.66%2.47 30.46%2 .41 31.08%£2.91 -0.196 0.622 0.426 1.249
Zp Men 68.21+16.59 66.79+£10.67 72.50+£9.55 -1.429 5.714 4,286 1.055
dIEE BT \women 64.13+17.42 72.17+14.68 73.04+13.95 8.043 0.870 8913 4.787"
o124 (kg) Men 25.38+6.14 27.1946.08 28.97+£5.20 1.807 1.779 3.586" 4981~
o124 (kg
Women 20.28+3.98 20.43+4.00 21.13%£3.30 0.152 0.696 0.848 2.083
1= (ko) Men 60.22+£5.11 61.22%+5.39 61.10£5.14 0.996 -0.125 0.871 2.706
|2 (kg
Women 48 .31+7.68 49.01+7.37 48.73+7.76 0.700 -0.280 0.420 2.360
Men 6.81+0.80 6.78+0.74 -0.1464)
A2
Women 5.54+0.68 5.69+0.73 1.9714)
~ Men 7.16x0.47 7.19+£0.37 0.3664)
ZCHi2Ias
Women 7.18+0.42 7.16+£0.36 -0.3294)
o Men 3.76x0.27 3.82+£0.30 1.0174)
sz =0l
Women 3.87+0.24 3.87£0.26 0.1154)

1) Values are means + standard deviation

2) mean difference and post-hoc value with Bonferroni correction: *p<0.05, **p<0.01, ***p<0.001

3) F-score and p-value from repeated measure ANOVA; *p<0.05, **p<0.01, ***p<0.001

4) t-score and p-value from paired t-test: MNA, Mini Nutritional Assessment; MDA, Mini Dietary Assessment: EQ-5D, Euro quality of life questionnaire 5-dimensional
classification.

- 208 -



[MESO0HHEa] 7HEE nPRIstAEe 8 =28d HS
13 2] 48 =7 45 4 RB AlE(194))
1) =2 M8 =79 EtFH ES
O Al9Ate] =01 tid 4 A (A2, Hotsd Zehol ofls dad &4
BATOIM RGAE] HFZQ! 65M Ol &I 1189QS U2 7 Y L A2 25t
o|gt A0 4z|Q] 0{H4Z0| =0lQ| 7|54 Ii2tD|E{et OJEHEIO1 USS BUCHE CHAATOA F2t
Aol A2 AZ MEf= 4| = (Cardiovascular Health Study Frailty Phenotype), €& (Skeletal
muscle index), ¥ ZE F=(MNA-SF) L H49| HH 25 FO|5tA|(P<0.001) H2=|0] AAC.
S5 F2d 73 dYHEPOE L2 Q82 249 Fa 2GRS ol 2|89l d4, AXV|s oY
2, UAV|s oy 2y 2 Hofe] T 2Rl =S ROSH S7tAIZICHTable 1).
Table 1. Oral health status and incidence of geriatric syndromes at 2years
Model 1 Model 2 Model 3
OR (95 % CI) OR (95 % Cl) OR (95 % CI)
Underweight
Good Reference Reference Reference
Fair 0.74 (0.18-2.96) 057 (0.14-2.33) 0.51 (0.13-2.00)
Poor 2.18 (061-7.8) 147 (0.38-5.67) 1.54 (0.44-543)
Low muscle mass
Good Reference Reference Reference
Fair 141 (0.72-2.76) 152 (0.74-3.14) 0.91 (0.56-1.48)
Poor 1.78 (0.79-4.03) 1.02 (0.41-2.53) 1.26 (0.71-2.22)
Cognitive dysfunction
Good Reference Reference Reference
Fair 1.06 (0.68-1.64) 0.99 {0.62-1.58) 1.00 (0.73-1.39)
Poor 210 (1.23-3.60) 1.36 (0.76-2.45) 45 (0.98-2.14)
Depression
Good Reference Reference Reference
Fair 206 (1.19-357) 211 (1.20-3.71) 1.40 (0.89-223)
Poor 3.11 (1.66-5.85) 268 (1.39-5.19) 1.77 (1.04-2.99)
Low physical performance
Good Reference Reference Reference
Fair 1.42 (1.01-2.01) 1.23 (0.85-1.79) 1.08 (0.85-1.39)
Poor 223 (1.31-3.79) 1.55 (0.88-2.72) 1.20 (0.86-1.68)
Disability
Good Reference Reference Reference
Fair 1.17 (0.81-1.69) 1.15 (0.78-1.69) 096 (0.74-1.25)
Poor 1.79 (1.06-3.03) 1.50 (0.86-2.61) 1.16 (0.83-1.63)
Multimorbidity
Good Reference Reference Reference
Fair 0.88 (0.51-1.54) 091 (051-1.62) 0.80 (0.56-1.13)
Poor 1.00 (046-2.17) 0.84 (0.37-1.88) 0.83 (0.51-1.37)
Frailty
Goaod Reference Reference Reference
Fair 149 (1.19-1.87) 124 (0.97-1.59) 1.27 (0.92-1.786)
Poor 320 (246-417) 2108 (1.55-2.78) 1.40 (0.95-2.07)

Model 1: unadjusted analysis

Model 2: adjusted for age and gender

Model 3: adjusted for age, gender, baseline medical aid, multimorbidity,
polypharmacy, cognitive dysfunction, depression, low physical performance,
ADL or IADL disability, and low muscle mass

Ci confidence interval; OR odds ratio
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Figure 1. Kaplan-Meyer analysis of the composite outcome by self-reported oral health
groups
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= YR 142 (B 74.4M, BE2HA} 6.6)2 o=z A2 L ASHYOHe| MEHAAZ Y
Eating Assessment Tool(EAT-10)2| EFS 4| =72l Clinical Frailty Scale(CFS)2t E
HIt=72l Geriatric Nutrition Risk Index(GNRI)Z} O|2& £ U= RASHYCH EAT-102 24 40
Ho| =710|0, 3 Oyl 32 A&/¢ste| ne(drez FF/ote MEZFO|CH(Figure 3).
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CFS &= 7Ll Kenneth Rockwood 1E0| 7HYSHO 2z FO|HOM= w4|/519| BE MdEEF
2 AR ACH 1-98e=Z HIISHH, 2 (pictogram)t 7|s HEfO| e} 2F7SIEE =0 UL, 2
/A HARI0ME S 48 OldS AR, YASAE UYe2= &4 58 Ojds 19 =
=25t QUCHFigure 4). Geriatric  Nutritional Risk Index(GNRI)&= Bouillane(Am J Clin  Nutr
82:777-83, 2005) &0| FA3IR2L, 7|, AF, HE, LIO| ¥ YR s Soff g4 Y e
S ALkt £ Qle ZHHSE T O|CHA A | http://touchcalc.com/calculators/gnri ).

2|7t —*—ZHﬁfE A BAOM SAHZ HotEe| = O SE5| YHA UA| 2L 142FQ
= YASAE ZASIUE ©f, 54F2| CFS 4% O[5, 91F2 CFS 58 O[40|U2n], CFS 48 O|st
oAM= 7%4(13.0%) t0] EAT-10 3% O&fOIUct. 12iLt, CFS 53 Ol 1&0iM= 30¥(33.0%)0
EAT-10 3% O|HOIUCt CFSE7t 5845 EAT-109] 2t item dfe 0P ZEES 2AC
(Figure 5). GNRIt CFSQ| EAT-10 19l 2Fs= Hlugt A2 O 410] HEIHJCE Area
under ROC(Receiver Operator Characteristic) curvee= AUC of ROC= GNRIZ} 0.72, CFS?t 0.62
2 GNRIZt 2L} 248 & & UL CFS58 7|22 #F06tH UL (Sensitivity) = 79.4%, §0|

& (Specificity) = 43.5% UCt.

EAT-10
1. Aot (HZEA)O Chsll kst 2gsiFML.
2. = ¥l H7 ZAE A=A =0 HI[HEHA|IR
W ULl G Yool v HAHTUAIL it ot iy
1 SRR MZRH) TR0 HB0| ZAIHC @ 0o|e|o|e
2 ASDTAURH)OR 3 et 2ol M. | @ | O | @ | 0| @
y T € 37, BE g T ololololae
5 arerg 42 of of o| £t @ 0o|e|o|e
6 71 20| BuEtD BEL © o|e|o|®
7| csE@medeR dkM e 20 243t (@ |0 | @ | 0| @
8 S488 42 1 20 Zalt 2 2ot © o|e|o|@
9 S48 o2 o ARt Zalc @ 0o|e|o|e
10 SAES o7 o AEAS ECH ©@ 0|20 |0|®
Total EAT-10

Figure 3. St=20{Tt Eating Assessment Tool(EAT-10)
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5. Laboratory test

RBC

WBC

Neutrophil

Lymphocyte
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Hemoglobin

Hematocrit
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Na

K
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BUN
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AST
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Total bilirubin
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Total protein

Uric acid

CK

Glucose

GGT

Lactic acid

LDH

Total cholesterol

eGFR

INR

Urine PH

Urine Specific gravity

Urine blood

Urine protein

Urine ketone

Urine glucose
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(1) A HFL(RB No: 2023-0104 of 23 January 2024).
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Stod AI0] 3 L FUAMEN B A0 BEE L 4o A U=ELE HIL AHstsHEE B AHAS
L AMHAL S AlHSHRACH

Uy, HE7|20 o2t MYE 40Fe| CHMAE MYst o SLME AMsiCt O|F, At Hd&2 2
ZAPZL O|R0{Z| =L, visit 10= QFESASE &4 L AdE=4d3 S5, SHYS At Y=
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SOl Chet 7= ROIOISHL, OF27tA| st=S CHESH: Q7+ TOM Olet &AE A+ Ol8[st
ZYOICE 2iLf, A2, Aot o7t A= AT Y= flet HA AF0| 2242z ol AHOM
Ottt 204 XS O|S5t7] flofiMe Oleh &tAE 7|Z2RAPE BHEA] ER36iL Tets, [UATIY
ZAE OI8oiM 7 dE 2015 a8 AO|9] HadS EMSHA

Of &lth A= A72F ZUAYIYZAIOM 654 Ol =9 3018HS Eeitt. +4 HAr 21, 4
S OoH, &40 Zd&, d2A0M THYE 42 g2t 2015, 121 MF d3 At 227t 28

Z|UCt O] A+t calge] 2 2Y Fo| & ot Z2& &2 Z2H(deficit accumulation model)&
o
2 2
=

AMERICL R2l= 36/ T=S JHeE LAl 2eE FERSH, AIASE B, Hiea|, A2
=FUC. 71 dF 2000s Y2 ofzdg, 2ot I, 2T Ag, S2| 20F Tt ESE|UCE S
20l ZYs| floi 2A|AE 37 245 OIB tRCHFigure 9). & 1222%(40.5%), 10149
(33.6%), 782F(25.9%)0| 22} H|ke4|, Hied|, a2 E2REUCE A2 Foi= L], 98, Ats B
4 20, J21 St S EYSIAS Woil= 4lee] A S7tet 2T0| AUCH=2=28| 2.68,
95% +4l2|712k 2.08-3.44). 2|F L& A2 FoHet Lol AV AR20{(22H] 1.29, 95% 2

56), Az Yoi= Z[Or Jhert PORESE ZAUCHRZH| 097, 95% L2t

Older adults (age=65) in the KNHANES WII

N=3,4286

Excluded (N=408)

1) 2 or more missing data on oral health factors (N=67)

2) Fewer than 30 items available in the frailty index (N=341)

Participants included in the analysis

N=3,018
Frailty status Chewing difficulty
MNon-frail: 1,222 (40.5%) No chewing difficulty: 1,762 (58.4%)
Pre-frail: 1,014 (33.6%) Chewing difficulty: 1,256(41.6%)
Frail: 782 (25.9%)

Figure 9. ZUALILZAE OI8cHA T2 UE 20152 48 A0|9] Aty &4

—

= QIst7| flal, A2 Yool R0 wet wolst 2

2 A AAE 201Z & 0|2 EQl 225
goz O 22AE 3|7 EAEZ £YSICHTable 4). =4 A£(frailty index)& A2f ot F2|st
H BAZJCHLRRH| 1,57, 95% AlI2|7ZF 1.42-1.75). &£t 2|F S 1R 2VIRE2 A{2F ol

o2 2IEE A2

E g ZT0| YJACHRRH| 1.29, 95% Al2|17+ 1.07-1.56). 2|0} 7447t
LO|51A HACHLRRH| 0.97, 95% AlIZ|7ZF 0.96-0.99).

Table 4. 2+ Ziojel ¢zo| = 29I
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Chewing Difficulty (Univariate Analysis) | Chewing Difficulty (Multivariate Analysis)*

OR 95% CI P-value OR 95% CI P-value
Age (| year higher) 1.05 (1.03-1.07) <0.001 1.01 (0.99-1.03) 0.168
Smoking 1.64 (1.25-2.14) <0.001 136 (0.96-1.91) 0.080
Hypertension 1.22 (1.01-1.47) 0.039 0.99 (0.80-1.23) 0.945
Diabetes 1.31 (1.08-1.60) 0.007 1.0 (0.81-1.26) 0.946
Stroke 231 (1.64-3.25) <0.001 .48 (0.99-2.20) 0.056
Number of teeth 0.96 (0.95-0.98) <0.001 0.97 (0.96-0.99) 0.001
Periodontal disease 1.30 (1.08-1.56) 0.005 1.29 (1.07-1.56) 0.009
Number of carious teeth | 1.09 (1.03-1.16) 0.006 1.07 (0.99-1.15) 0.076
Frailty index (0.1 higher) | 1.68 (1.53-1.84) <0.001 1.57 (1.42-1.75) <0.001

Notes: Logistic regression analysis was performed to identify factors associated with chewing difficulty. Values in bold indicate statistical significance.
*All variables in the univariate analysis were entered in this multivariate analysis.
Abbreviations: Cl, confidence interval; OR, odds ratio.

Sl Ao A2f HoHTt a9t FOloH| L0 USS &QISHACE A2y Fo{rt Us =012 A2
Yo7t gle =QEC alg 7tsd0| & B Oy =T O S7t= A2 Yohet Lilgh, d2(1 ChE
Ygd 22US A0|9] HEFGS ot= 2 QAUFOM IVHHLE EOFE 2|29 HALE 4|9 RIS of
Ystv| flet S 2 SAE #HSE ol A0AM, Q19| A2af Yoli= gr=A] 1124Z[0{0F 5t0{, £3
FLL 20| CiatEA =4 o 22(9] Y 242 YN U282, LOS2 A2 58S 7
o= ot YUFH M A=0| ERSITE S= Lo AN M2 2 JF sHE et 02iel ST
= HY S7F ER2SITE A2 Yois w49 £3'9 WS oYst= o B4 HEs JY o
E ATY & U282, A2 oot HAAE 20159 HAG 227t B4HOICH Y7|He 71 HA
g ot 2 c = g 7=

JéFE

- 225 -




3. AAHE A2

=
110!

_z_._._._
o
oD

"

oD

=

1

__o._
]
ol
XO
|

0

CHA
[}

E2ZM Clinical Frailty Scale@| E}

=il
(==}

bzt gl

]

i

22pdE)

_z_._._._
o

oD
s g

gt
=2

H

MEE2 F= 1, 2HA 20| 7tsd =440 7=

2

A JlE M

B0

o
10

st
=

AlA]
AlA]

N[0

-

ot

f

st VFSSZ2

oo
__o___.:

I

Hio

Bz

i~J

ol

oju
ol

i

i 21Z e A0l &B|R}

3|

= &
=2 o

)

A

k=l

~N

6

~<dJ
o0
gl

ol

il
uy

<r

.

Gl
™~

- 226 -



(2) Y I En

oo

Sl
A=l - - - - - - -
(LS 3 0 0 0 0 1 0
gNE 100% 0% 0% 0% 0% 100% 0%
A=l - - - - - - -
29z | A 3 0 0 0 0 7 0
gNE 100% 0% 0% 0% 0% 100% 0%
A&l 4 0 0 0 0 2 0
1eA | 24 6 0 0 0 0 8 0
SHE 100% 0% 0% 0% 0% 100% 0%
A2 1 - - - - 1 -
39zt | AA 3 0 0 0 0 7 0
gNE 100% 0% 0% 0% 0% 100% 0%
A&l 1 0 0 0 0 1 0
20A | AA 3 0 0 0 0 7 0
SHE 100% 0% 0% 0% 0% 100% 0%
A& 3 0 0 0 0 3 0
A A4 9 0 0 0 0 15 0
SHE 100% 0% 0% 0% 0% 100% 0%
712 0 0 0 0 0 5 0
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- apperat | aapera | wma |0 | oeame | mzsr | Bas A2
=t s | wED |@mseo)| VEWE | o2 | @ums) | @ume) || (gag)
2l - - - - - - - ; ;

[ = 1 0 0 0 3 0 0 0 0

A=l - - - - - - - - -

29z | A 0 0 0 0 5 0 0 0 0
gNE 0% 0% 0% 0%| 100% 0% 0% 0% 0%

A&l 2 0 0 0 5 0 0 0 0

1eA | 24 1 0 0 0 8 0 0 0 0

A2 1 - - - 5 - - - -
3@t | A 0 0 0 0 8 0 0 0 0
gNE 0% 0% 0% 0%| 100% 0% 0% 0% 0%
A&l 1 0 0 0 5 0 0 0 0
20 | A4 0 0 0 0 8 0 0 0 0
SHE 0% 0% 0% 0%| 100% 0% 0% 0% 0%
A2 3 0 0 0 10 0 0 0 0
A A3 1 0 0 0 16 0 0 0 0
SHE 33% 0% 0% 0%| 100% 0% 0% 0% 0%

= 10 0 0 0 60 0 0 0 0
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- AE [Tl atest | Attt | o e || 3R [ sne | ARRI
=t A | Ol |saim| s | HEYH | H25S| D82S D8I |NBH y oay | 71EP | iy
22l - - - - - - - - - - - -
18 | Al of 2| o o sasl o 1| o o o o o

28E 0%[ 100% 0% 0%| 100% 0%| 100% 0% 0% 0% 0% 0%

7l - - - - 60,000 - - - - - - -

2uzt | AH 0 0 0 0| 90,165 0 1 0 0 0 0 0

28E 0% 0%| 0% 0%| 100% 0%| 100%| 0% 0%| 0% 0%| 0%

A= 0 0 0 0| 60,000 0 1 0 0 0 0 0

1CHA | AA 0 2 0 0| 95616 0 2 0 0 0 0 0

24E 0%| 100% 0% 0%| 100% 0%| 100% 0% 0% 0% 0% 0%

7l - - - -| 140,000 - 0 - - - - -

39zt | A4A 0 0 0 0| 121,234 0 1 0 0 0 0 0

28E 0% 0% 0% 0%| 86.60% 0%| 100% 0% 0% 0% 0% 0%

A= 0 0 0 0| 140,000 0 0 0 0 0 0 0

20 | A4 0 0 0 0| 121,234 0 1 0 0 0 0 0

24E 0% 0% 0% 0%| 86.60% 0%| 100% 0% 0% 0% 0% 0%

A=l 0 0 0 0| 200,000 0 0 0 0 0 0 0
A A4 0 2 0 0| 216,850 0 3 0 0 0 0 0
24E 0%| 100% 0% 0%| 100% 0%| 100% 0% 0% 0% 0% 0%

7t2A 0 0 0 0 20 0 0 0 0 0 0 0
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[Af=1 ‘daf]

7:||§I - - - - - i} - - - - -
19z | A 0 0 0 0 0 0 0 2 1 0
SME 0% 0% 0% 0% 0% 0% 0%| 100%| 100% 0%
7:||§I - - - - - - - - - -
28zt | AA 0 0 0 0 0 0 0 2 0 0
SME 0% 0% 0% 0% 0% 0% 0%| 100% 0% 0%
A&l 0 0 0 0 0 0 0 1 0 0
1o | A4 0 0 0 0 0 0 0 4 1 0
SME 0% 0% 0% 0% 0% 0% 0%| 100%| 100% 0%
7:||§I - - - - - - - 1 - -
3@zt | A 0 0 0 0 0 0 0 6 0 0
SME 0% 0% 0% 0% 0% 0% 0%| 100% 0% 0%
A&l 0 0 0 0 0 0 0 1 0 0
25HA| A4 0 0 0 0 0 0 0 6 0 0
SME 0% 0% 0% 0% 0% 0% 0%| 100% 0% 0%
. =1 0 0 0 0 0 0 0 2 0 0
A o4 0 0 0 0 0 0 0 10 1 0
SME 0% 0% 0% 0% 0% 0% 0%| 100%| 100% 0%
7123 0 0 0 0 0 0 0 5 0 0
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[kt Aol
SCIE
=] =
Hs =2 sene |7 s | e | wwe || awe e
(SCIE/H] =
SCIE)
A Cumulative Muscle Index .
- zijnd Its Pl?rametcersfor ln}g&?ﬁglogcal Back SF 1660-4| 50
redicting Future Cognitive - ae = -
T | "Deciine: longitudiral | Ervironmental | (T | 18 | 25| MDPL | SCI12021.7.9) Tear T g,
Outcomes of the ASPRA | piic Health 7t
Cohort
Comg:gﬁris.on| gf IIfwo Electronic J|E
ysical Performance o -
2 | Batteriesby Measurement Sensors Park| et 21 EE”I MDPI SCIE 2021.7.2\1424-8 E/O
Time and Sarcopenia al. BT 9 220 °
Classification
hLoln%itudina.l impact (c)if oral JIE
ealth on geriatric syndromes ; o . _
3 | anddinical outcomesin | BMCgeriatrics L'm| 21| U5 | Springer | scie |2021.9.4 1471-21 50
community-dwelling older al. BT 318 | %
adults
ChAssociat.ionF Bgﬁitw?e(rjw Clinical J|E
anges In Frailty Index Inica ; o -
4 and Clinical Outcomes: | Interventions in Ji |et 17 EE”I DO\gipre SCIE 202211178 E/O
An observational Aging el. BT 04.27 | 1998 | %
Cohort Study
Dietary Habits, Food
APr'%dUCt Sﬁlectipn | Ko et SiEf 2022 2072- | 50
ttributes, Nutritiona . 0o e = . -
5 Status, and Depression in Nutrients al 19 = MDPI SCIE 0928 6643 | %
Middle-Aged and Older 7t
Adults with Dysphagia
Association Between Oral .~ Kan 7|Et
6 Health and Frailty in Older Inters/ltl_wtci(aalns in andg 17 ol Dovepre | o 2022. |1863-1| 50
Korean Population: A Aain = ss 1221 | 872 | %
Cross-Sectional Study 9ing Jung 7t
Phenotype validationof the | = Archivesof | i ot SE 2023. | 10525/ 50
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Abstract i hysical ity previous
studies have shown inconsistent assosiations. We e o identify the association of sarcopenia
and The of 1327 participants
oo i A giog Sy ot Bl Rara A (ASPRA) cobort were analyzed. Cognitive
performance w as evausted using the Mins Montal State Examination (MMSE), and sarcopenia was
defined by the following the criginal and revised Asian Working Group for Sarcopenia (AWGS),
the arigial and revised Furopean Working Group on Sarcopenta tn Older People (EWCSOP), and

e the Cumutative Muscle Index (CM), a novel index based an the number of impaired domains of
i Bk | Yo lee g, SO A halfoft cognitive decline Sarcopenia
W Eip Y b WA iy the orginal EWCSON and the CMI were associated with copnitive deciine. Only the CMI showed
s consistent ity for cognitive imp ith different criteria-of the M)
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1L Introduction
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tobe livingwith
increase to 131 million by 2050 [1] In South Korea, ime of the fastestgrowing connteies, the
prevalence oF dementia in adults older than 65 years y 10.2% in 2017 mome

than 2 million people are expected to have dementia in 240 [2-4]. With the lack of curative
pharmaceatical treatments, preventing dementia by controlling modifiable risk factors (less
education, diabetes, hypertension, obesity, depression, smoking, and physical inactivity)
has been considered crucial for alleviating the social impact of dementia [5-7]. Aceonding
toa repurt, approximately 40% of démentia cases may be provented by modifying these
risk factors (6]

Amang the risk factors, physical activity contributes to the largest proportion of
dementia cases in the USA and Europe; it also impacs other risk factors such as diabetes,
obesity, and depression [7]. Physical activity was inversely associated with the risk of
Alstwimer's disease 6] and was assosiated with improved global cognitive function in.a
Meanwhile, decreased physical activity
is also L‘om,uiuui a ma;wr'pmhu'phya\uh:gunl risk for sarcopenia, a common geriatric
condition characlerized by decreased musch: mass, force, and / ur physical performance [10]
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Abstrat The Shart Physical Performana: Battery (S'PB) is  widely accepted test for measuring
lawer extremity function in older adults, However, there ane conarms megarding the examination
time nequited to conduct a complete SPPB consisting of thivee components fw alkdng spacd, chair rise
and standing balance tests} in efinfcal sottings. We aimed to assess specific examination, times for
each camporent of the ekctranic Short Pl sical Performance Battery (eSPPB) and compare the ability
of the original thive-component examinations (SPPB) and 2 faster, two-component examination
‘without a balance el (electronic Quick Physical Performante Battery, «QPPB) to classify sarcopenia.
The study was a retrospective, cross-sectional study which included 124 ambulatory outpatients wha
underwent physical performana: examination at a geriatric slinic of a tertiary, academic hospital
in Seoul, Korea, between Dearniber 2020 and March 2021, For cSPPB, we nsed a toolkit containing
sensors and software (Dyphi, Dasjean, Korea) developed to measume standing balance, walking
speed, and chair rise test results. Component-specific time stamps were used to log the raw data
Duration of halance examinaticn, 5 fimes sit-to-stand test (SXSST), and walking speed examination
were caleulated. Sarcopenia was determined using the 2010 Asian Working Grou for Sarcopenia
(AWGS} guideline. The median age was 78 years (inkerquartile range, IOR: 73.87) and 77 subjects
{B21%) were femake. The total mean eSPPB test time was 1248 + 20.0 s (balance test time 61.8 +
123 5, 49.5%,; gait speed test ime 343 + 1195, 27.5%; and 3XSST time 287 = 10.1 5 23.0%). The
total mean eQPPB test time was 63.0 + 254 « Based on the AWGS criteria, 34 (7.4%) patient’s
Tesulis were consistent with sarcopenia. C-statistics for classifying sarcopenia were (L83 for eSPPB
and 05 for eQPPB (p = 0.264), while €PPB took 405%, less measuwment time compared with
©SPPB. Breakdowns of eSPPB test times wene identified. Omitting balance tests may reduce test time
without significantly afkecting the classifying ability of eSPPB for sarcopenia.

Keywards: physical performance; diagnosis; sarcopenia; sensor

1. Introduction

Clinical need & improve physical performance in older adults has been emphasized
for apprupriate risk prediction and clinical decision making [1-6] due to an increase
in the number of lder adults with frail and multimerbid conditions [7,5]. Amnm, the
various measure< of physical function, the Short Physical Performance Battery (SPPB),

posed of three comp tanding balance, walking spevd, and 5 times x-m
stand tests (SKSST)—has ben extonsively studiad fo it ability to predict functional
decline, and mortality under varying circumstances, 1t is suggested as

awy
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has. Therefory, it is important o recognize thirt gait speed per se may not represent a
sarcopenia status, and CMI could also fail to meflect sarcopenia status, since it counts gait
speed as one of the sarcupenic parameors,

Torthe authors’ knowledge, our study first devised and successfully verified the CMI
for predicting future cognitive decling using curnently available sarcopenic paranweers
Owur well-designed cohort also had strength in terms of encompassing 3 wide range of
sarcopenic phenoty pes, as we recruited mon: than 95% of msidents in the study mgion.
Sintz the cohort region was isolated territorially and most of the msidents were egistened
and caned for by the Konean government health care system, a high parficipation rate
wa feasible [ 15]. Howsves, ou study has limitations. Firstly, participants in the «smu
cohort had o, although the sock i
ASPRA cohort were representative of those of the Korean rural pepulation [15], smmd
inflammation status or insulin msistance was not studied due 1o the lack of bloed samples
Third, the clinical findings of the MMSE decline, such a8 progmssion o dementia, wese not
considered in this study. Fourth, only MMSE wis ssed for assessmnt of cognitive function
Since MMSE has a relatively lower sensilivity in detecting mild cognitive impairment

dwith other cognitiv s the Montreal Cognitive Aswessment
(MOCA) [36] participant's claborake changes of cognitive Functian might not be detected in
MMSE scoms.

5. Canclusions

A newly derived sarcopenic index, the CML, may be predictive of future cognitive
impairment. OF the CMI parameters, gait specd was the single most impartant indicator of
cognitive decline in community-dwelling older adulis. Future research should consider
further validation of CMI in other cohorts, and the clinical diagnoses of cognitive dedling,
such as mild cognitive impairment or dementia. Tt will also be intenvsting to modify the
M grading system to use the weighted value of cach sarcopenia parameter to evaluate
the degrew of comulation with cognitive impairment
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Abstract

Background: Oral health is essential for daily |iving and plays a pivoral rale in averall health canditions ard wel-
frefrepored oml health on geriatric conditions, instinutonalzation, and

according to the total sum of the s od (3), fair 4-7), or poor (8-15). The outcames were the incidence of
geriatric syndromes at 2 years and the ’ﬂmpn/r* aurmme of mortafity and institutionalization.

Results: Among the 1189 participants, 42.1% were womer, and the
years. Goad fair, and poor oral heaith wer absenved in 537 (502
respectively. Worsening oral health status was associated with the incid various geriatric syndromes at
follow-up, and these associations attenuated after adjusting for baseline demographic and geratric
parameters. Similarly, the significant association between baseline ol health status and the incidence of the
composite Gutcome was aenuated after adjusting for demographic and geriatic pammeterns.

Condusions: Oral health affecred the genamic health canditians in this prospective, longitudingl cohart of
community-dweliing clder aduls. Th and inmractions of oral health smns with other funcrional
parameters may deserve considaration as a gefiarrc domain

ean age of the study popuiation was 750

nd 186 (15.6%) individuals,

Keywords: Ol heatth, Fralfry, Geriatrics

Background Burden of Disease Study [2], Oral health incudes proper

Oral health is one of the most important domains of
overall health smang these charges in esseatial daily
functions inchsding nutritional intske and speaking. It
also affects social interaction, mood, productivity, and
self-esteem [1] An estimated 35 billion people world-
wide have dental problems, according to the 2017 Global

* Cormspngmnia G icus G
12 e Ao el
T g

oral function without oral diseases such as edentulism,
carles, serostomia, and pedodontal disease, assuring
people to perform well on the aspects of physical, men-
tal, and social functions without discomfort, pain, or em-
barrassment [3].

In older adults, factors such as cognitive Impatrment,
decreased mobility, and limited socioeconomic resources
may preclude reciving proper dental or medical care for
oral health problems [1, 4, 5]. Furthermore, older adults
with multiple comorbidities or polypharmacy are ofters

A Y, Fsking CA Ko M A
Sty N Getay 2013

4. Association Between Changes in Frailty Index and Clinical Outcomes: An observational Cohort Study, Ji et
el., Clinical Interventions in Aging, 2022

g g iy
Clinical Interventions in Aging Dove This study has several strengths. First. the analysis was performed using data from nationzlly representative
1 les of older its in Korea. supporting general ity of study. Twenty-three households across 192
amples of older adults in Korea. supporting the generalizability of the srudy. Twenty-thres households 19
s T — survey districts were selected anmially. and spproximately 10,000 individusls aged | year and over were targeted

Association Between Oral Health and Frailty in
Older Korean Population: A Cross-Sectional
Study

Min-gu Kang®', Hee-Won Jung®
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Purpose: Frailty iz closely Tiolozical conditions, morbidity, and decreased survival Poot oral
Bealth i common i clder mdividuals and i associated with frailty. Considering it potential importance, 2 study on the asocuation
efween aral health and fradlty is meaningful Therefore, we aimed fo analyze the associstion between major oral bealth factors and
Hrailty using nationally representative samples of older adults.

Patients and Methods: This cros:-secional study included 3018 older adults (sze 2 63 years) from the seventh Korea National
Healih and Nuwition Exanunation Survey: Oral examination results. lsboratory data. handerip strength. Jife style factors derived from
questionzaires, and food intake wvey recults were analvzed. This srudy wed the deficit sccumnlation mode] among the main
operational definitions of failty, We construeted 2 frailry index based on 36 items and slassified participants s non-fail, pre-fiail, o
fiail. Oral bealth Factons included ehewing difficulry, wuiber of feeth, pesiodontl disesce. and mumber of cariows teeth. Logistic
segression analysis was to
Results: A total of 1222 (30:5%), 1014 (33.6%), and 782 (25.5%) individuals were classified 25 mon-frail. pre-frail, and frul,
sespectively Chewing s associated with d risk of Bailty fjusting for age, sex, factors. and
comortudities (odds ratio. 268, 95% confidence mierval 2083 44). Penodontal disease was positively associated with chewmg
difficulty (odds ratio 129, 95% confidence interval 107-156), and chewing difficulty decreased as the mumber of tecth mereased
{odds ratio 0,97, 95% confidence mierval 0.96-099).

Conclusion: Chewng difficulty was sigmficastly 2ssociated with Frailty m the older populabon Considenng the negatrve effect of
chewing difficulty on frailty, more attention should be focused on oral health.

Keywords: oral health, &railry, chevang &ificulry, older sopniation

axit factors

Introduction
Frailty is a state of decreased phy
aging " Reflecting the functional imegrity of older individuals, studies have shown that the burden of frailty is
‘associated with health status in vanious clinical circumstances and can predict adverse outcomes, Furthermore, studies
sugzest that the degree of frailty comelates with molecular measures of aging, supporting frailty a5 a marker of biological
age

Fraity is defemmined by various operational definitions. and representative models include pysical and bislogical
model. deficit model, and ial model In ﬁ:tp'hvslml and biclogical model.®
alterations in viality and physical performance are assessed using operational criferia” In the deficit acoummiation
‘maodel, parameters reflecting functional, structural. or clinieal alterations due to aging are ageregated to produce a failty
index* In btk concepts of frailty, paramseters reflecting numitional status (ie. weight loss or low body mass index [BMI])

reserve and increased

to potential stressors s results of human

il \mmnmmnn TEE1EL 863
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by KNHANES VIL To reduce the limitation of seasonal variations, KNHANES was conducted continuously
throughout the year Additionally, a complex sample analysis method with assigned weights was used to obtain
national-level statistical estimates. Second. the analysis was performed including the fiunctional factor such a5
chewing difficulty among oral health factors, and significant results were obtained even after adjusting multiple
covariates. Third, by analyzing specific factors associated with chewing difficulty, we presented potential clinical
factors which would be targeted in the interventional study to reduce chewing difficulty in older adults. This study
also has some limitations. First. we could not determine a causal relationship between oral health factors and
frailty because of the limitations inkerent in the cross-sectional design. Second. since several data of the Failty
index were obtained from the self-reported questionnaire included in KNHANES VIL limitations. such as the
participant’s recall bias. might exist. We used secondary data analysis and even if there was a recall bias, it was
difficult to address the bias. Third. we developed the frailty index by referming to a standard procedure for creating
a frailty index and items used in previously published studies that used KNHANES data to create a frailty index.
However, there was 10 additional validation of the frailty index used i this study. Fourth. we were not able to
evaluate the potential mechanistic links between oral health factors and frailty in our study. as the study lacked for
biomarkers. Fifth. generalizability in other populations is lLimited as ow study was from observations in commu-
nity-dwelling Korean population.

Conclusion

Among oral health factors, chewing difficulry was siznificantly assaciated with frailry in older population. Since chewing
difficulty can restnct appropriate nuiritional mfake essential m preventing the progression of the “cycle of frailty”, proper
‘mansgement of factors assaciated with chewing difficulty is imperative. Reducing risk factors for taath loss by regular
oral exammations with attention focused on chrome conditions. such as stroke and dinbetes, is recommendsd.
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Dysphagia is defined as difficulty swallowing due to problems caused by disorders 16 Caraw, RL; Murry, T Howell, R]. Cavprdensi e Managenent of Suulloumny Dison
e in saliva secretion, chewing, and /or aspiration defense mechanisms [1,2} The main USA, 206
symptoms of dysphagia are drooling, coughing, and chewing disorders [3], which can bt McCate, M.; Nowson, . Depression, nutitional risk and eating behavfour in older caregivers. |, Nutr. Heulfh Aging
cause life-threatuning aspiration prewmenia in patients [4,5]. In addition, the consequences
of dysphagia are delaved oral intake recovery (6], extended inpatient teatment, and 18 Oiddersem, LR Keaton, |.C.- McKenns, BS, Swwallows management in pstiers= on an acute stroke pathwy: Quality is st effocive

Arch. Ps.
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 Ribeiro, PW,; de Paiva, S.A.R Tanni, 5. Minicuedt, M.F; Zomodi, LAM; Polegato, BE; Bazan, 5.G.2; Modolo, G.B;

Bazan, R Qapnagm and tube feeding after stroke ae associated with poorer functional and mortality outcomes. Clin. Nurr, 2020,
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poor quality of Life [7,5]. In particular, as many middle-sged people over the age of
50 have been reported to have dysphagia, dysphagia has become an imporiant health
concern [9-12]. Dysphagia increases the risk of malnutrition, as food intake becomes
difficult [13-15]. In addition, dysphagia can cause a loss of seli-esteem and impairment in 0
social relationships [16], further incroasing depression [17,15)
Currently, clinical intervention is focused on nutrificnal supply
il g function and p
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. tion [20] to improve the P

Nutrionts 2022, 14, 4045 hitpss/ / dotorg/ 103390/l 4194045 ttpsc! v mdpicom/ keurmal/ muirknis

6. Association Between Oral Health and Frailty Older Korean Population: A Cross-Sectional Study, Kang

and Jung, Clinical Interventions in Aging, 2022

Clinical Interventions in Aging Dove

8 ORIGINAL RESEARCH
Association Between Oral Health and Frailty in
Older Korean Population: A Cross-Sectional
Study

2

Min-gu Kang ', Hee-Won Jung?

| Department of internal Medicine. Chronnam Natianal Uriversity Bitgos Hospital. Gangiu, Kor=a: “Division of Geriatrics: Department of Interral
Medicine. Asan Medical Center, University of Usan College of Medicne. Seou. Korea

wernal Medicine. Asin Medical Genter, University of Ulsan, College of
Medcine 88 clmucwuu Songpagu Secul. 03505, Korea T 0T S50 B drecsa@gmail.com

Purpose: Frailry is closely associated with biological age, diions, morbidiry, 3nd 4 1. Poor aral
health i comman in clder individuals and i 2socizied with frailry. Concidering if: potental importance, 2 study on the aoctation
Between eral health 2nd failty ic meaningfil Thersfors, wa zimed to anilyzs the acocistion between mujor oral health fetor: and
Srailty wsing nationally representative sauiples of older adult

Patients and Mathods: This cross-zectional study included 3018 older adult: (sge = 65 vears) from the seventh Korea National
‘Health 2nd Nutrition E: tion Survey. Oral f itz, Iboratory data, 1if style factors derived Som
questionnaires, mnd food infake survey teulfs were anshyzed This study used the dsficit accumulation modsl among the mxin
eperational defmitians of frailry. We constructed 2 frailty index bazed on 36 items and classified participants az non-frail pre-frail. or
#ail. Oral health fictors included chewing ifficulty. mumber of teeth. periodontal dizeace. and mumber of cariows testh. Logistic
regression amalysis was performed to determine i .

Results: A tonl of 1222 (40.5%), 1014 (33.6%), and 742 (25.9%) individals were classified 25 non-frail. pre-frail, and fril
respectively. Chewing diffieulty was associated with ixcreased risk of failty after adjusting for age. sex, socioeconomic factors, and
comorbidiie: (odd: ratio 268, 95% confidence interval 2.08-3.49), Periodontal disesse was positvely associared with chewing
@fficulty (odd: vatic 1.29, 95% confidance inverval 107-1.56). and chewing diffiulty decreaced 3¢ the manber of teeth increased
(odds atio 0.97; §5% confidence imrerval 0.96-0.99)

Conclusion: Cheving difficulty was siguficantly assocuated with ity m the older population. Considenzg the negative effeet of
chewng diffiulty on failty, more anestion hould be foeused on oral health.

Keywords: oral health. frailty, chewing difficulty, oldsr populstion

Introduction

Frailty is & state of decreased physiological reserve and increased vulnerability ta potential stressors as resuits of human
agmg ' Reflecting the fimctional mtegnty of older individuals. studies have shown that the burden of frailty is
associated with health status in vanious climcal eircumstances and can predict adverse outcomes ** Furthermore. smidies
suggest tat the degree of frailty correlates with molecular measures of aging. supportmg frailty as & marker of biological
age’

Frallty 15 determined by vanous operational defimibons, and representative models include physical and biological
‘model. deficit model, and model In the physical and biological model.®
alterations in vitality and physical performance are assessed using operational criteria” In the deficit accumulation
model, parameters reflecting functional, structural. or climical alterations due to aping are aggregated to produce a frailty
index * In both concepts of frailty, parameters reflecting muritional status (ie. weight loss or low body mass index [BMI])

Clinical lm.ervmmllm‘g 02217 18631872 1863
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Kang and jung Dove;

This study has several strengths. First. the analysis was performed using data from nationally representative
samples of older adults in Korea, supporting the generalizability of the study. Twenty-three households across 191
survey districts were selected anuually. and spproximately 10.000 individuals aged | year and over were targeted
by KNHANES VIL To reduce the Lmitation of seasonal variations. KNHANES was conducted continuously
threughout the year Additionally. a comples saple analysis method with assigned weights was used to obtain
nationai-level statistical estimates. Second. the amalysis was performed meluding the functional factor such as
chewing difficulty ameng oral health factors. and significant results were obtained even afier adjusting multiple
covariates. Third. by analyzing specific factors associated with chewing difficulty. we presented potential clinical
factors which would be targeted in the mterventional study to reduce chewing difficulty in older adults. This stdy
also has some limitations. First, we could not determine a eansal relationship between oral health factors and
frailty because of the limitations inherent in the eross-sectional design. Second, since several data of the frailty
index were obtained from the self-reported questionnaire inciuded in KNHANES VIL limitations. such as the
participant’s zecall bias. might exist. We used secondary data analysis and even if there was a recall biss, it was
difficult to address the bias. Third. we developed the frailty index by referring to a standard procedure for creating
a frailty index and ftems used in previonsly published srudies that nsed KNEANES data to create a frailty index:
However, there was no additional validation of the frailty index used i this study, Fourth. we were not able to
evaluate the potentisl mechanistic ks between oral heaith factors and failty in our study, as the study lacked for
biomarkers. Fifth, generalizability in other populations is limited as owr study was fom observations in commmu-
nity-dwelling Korean population.

Conclusion

Among aral health factors, chewing difficulry was significantly associated with frailry in older population Since chewing
difficulty can restrict appropriate nutritional infake essential in preventing the progression of the “cycle of frailty”. proper
‘management of factors associated with chewing diffculty is imperative. Reducing risk factors for tooth loss by regular
oral examinations with attention focused on chronic conditions, such as stroke and diabetes. is recommended.

Data Sharing Statement
The datasets used andor analyzed during the current study are publicly available from hitbs /kmhanes kdca po ki

Ethics Approval

AN participants provided written informed consent pricr to participating i KNHANES. Personal data from the survey
were de-idennified before being made publicly available This smdy was spproved by the Tnstirutional Review Board of
Chonnam National University Bitgoeul Hospital (IRB No. CNUBH-2022-009), The sty was performed 1n accordance
with the prineiples of the Declaration of Helsmla

Funding

This study was finded by the Korea Institute of Plamning and Evaluation for Techuology in Food. Agriculture and
Forestry (IPET) through high value-added food technology development program, funded by the Ministry of Agriculture,
Food and Rural Affairs (MAFRA) (grant number. 321031031HD030) and a grant from the Korea Health Technology
R&D Project through the Korea Health Industry Development Institute (KHIDD). fimded by the Mimistry of Health &
Welfare, Republic of Korea (grant muher: EI18C2383).

Disclosure
Hee-Won Jne cofornded Dyphi Tnc. 2 starmup company based on sensor technology. The ofher suthor clams no
conflicts of interest mn this work

T =

‘Cinical Itervanton: in Agng 2217



Acchives of Gerontategy sl Geriatrics 117 (2029) 106251

Contents lises available at Sciencelli

Archives of Gerontology and Geriatrics

Joumal hamapage: wurw alsavist com/iocatairchgar

Phenotype validation of the Korean working group on sarcopenia guideline
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‘20 strengeh with Sow gait speed; sarcopenia (not severe) was defined = Jow muscle mass with low muscle
serengeh ax slow gt speed: 3 hncsional sareopenis was defined = low muscis srengih and dov gait spead

widhout low muocle mace.
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Newly developed care food enhances
grip strength in older adults with
dysphagia: a preliminary study
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ABSTRACT
JEGTIVES: rotal muscle mass i the older adults with

swaliowing difficulry (dysphagia) (s Important for preserving swallowing funcrion. Increasing
protein intake can help Sustain lean body mass in the older adults. The aim of this Study was.

ofvarions high (HPTMFs) on muscle
‘mass and perform dietary assessment in 2 65-yrs-old patients with dysphagia.

‘Participants (1 = 10} received the newly developed HITMES (average

595.23 2 6675 keal/day of energy, 54.22 = 6.3 giday of protein) for 10 days Relatrve hand-
Zrip strength (RHS), mid-upper arm circumference (MUAC), body composirion, mini
‘ninmirional assessment (MNA), mini dietary assessmenr (MDA), and Euro Qualiry.of-Life

RESULTS: Afier 10 4255, an incresse in MUAC (2636 2.35 cm t0 28 50+ 3,17 cm, = 0.013)
and RHS (0.38 + 0.24 kgikg body weight 1o 0.42 = 0,22 ke/kg body weight, P= 0.046) was
abserved. Althaugh MNA, MDA, BOSD, subjeceive health starus, muscle mass, and ealf

HeatWon Jurg
e of Gariatrics Dipartyent o intemal
Maeicte, A Mechca Certer, Ursrsty of

A, fowed 2 rendency o' , nosig differences
Bl Songpe g Soul o5 ares
T BRI were found.
il draestem ‘These resules suggest that the HPTMEs can be used for improving the

nurritional and health starus in patients with dysphagia.

“Hyeen b i Vb Park corrbunet
equaly ssafing ashar.

‘muritional stan

Keywords: Degluririon High

INTRODUCTION
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Dysphagia is 2 sympeom that describes the difficulty in swallowing food or fluid caused

by various reasons such as head and neck cancer, neurodegenerarive diseases, stroke, and
aging [1:3]. The exact prevalence of dysphagia is unclear, but arecentsystemicreview article
indicared thar the estimared averall prevalence of dysphagia in the older sdulrs was 3283%
[4,51. According to World Health Organizadion (WHO), the population aged 2 60 yrs will
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‘commumities ineluded (n our previots anlysiz might provide additiosal Except for HeeWon Jung s mstvemen 13 co ousder of Dyph
fnsights [Jang = =L 2016). Validating these findings in another popu- artup
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Care foods in dysphagia patients

8. Newly developed care food enhances grip strength in older adults with dysphagia: a preliminary study,
Han et al.
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increase from 1 billion in 2020 o 1.4 billion tn 2030 (6], By 2050, the warlds popularion of
‘people z 60 yrs will double (2.1 billion),
adulrs could be considered ta e ar risk for dysphagia by 2050,

Dysphagia makes it dificult w obeain sufficient nurrition through an oral dier alone, which
increases the risk and defiydrarion [7]. 25.75% of older
‘adulrs wirh dysphagia are ar risk of malnurririan or dehydrarion (8], Manuirion is clasely
associared with increased morbidiry, length of hospiral stay, menalicy, and depression
[9,10]. In addirion, pariemts with dysphagia are ar high risk of aspiration pneumenia, as
‘ropharyngesl or gasiric contents cannor pass normally inta the esophagus and enter the
lungs througi the bronchi [11,12]. The esimated mortaliry rate of aspicarion presmonia

s about 20-62% and increases wirh age [13,14]. In addiricn, parients with dysphagia need
Ionger mieal times, which makes them anious abour esting together, leading to social
isolarion and further limiring food imake [15]. Therefore, autritional support for older adults
with dysphagia is critical in physical and psychological aof
life of the older adults

Asa person ages, muscle mass and funcrion decrease, which leads to 3 deterioration of
various hiealth ourcomes [16]. Older adulis are more viinerable to muscle loss because
borh procein intake and paysical acriviry are decreased [17,18]. Increasing protein incake in
the older adults may helpsicw down the rate af decline of lean body mass [15]. Houston

A ).

etal. [20] evaluared the effict of 2 high-procein dier on lean mass change in communiry-

Pt nurher TERATOGL00,
Conflict of interest
Theaushers deciare no pesestial sarflies of

Auaisor Contributions
Cencaptisttiation: Kin .
1, Dot e Purk ¥, Jeong :Formal
P Y, s e o Th ME
Imvestigsion:vam ¥; Meshadelegy:
Hanb, Park ¥, ko, Jsong ¥, oo 5 raject
24, K - Fsirs:
g H, Park I Softwar= Han H,PersY,
g 4 Sty i ¥ Vlldatior Park Y,

HPark ¥ Wt - e
g s Y Jeong Y.

bitips:f/e-rep.org

“The olter subjects in the highest quinrile of dietary protein intake lost
about forey percent less lean body mass than those in the lowest quinrile [20]. Moreover, as
swallowing s a complex process involving mote than 30 muscies of the mouth, pharyns, and
esaphagus, maintaining toral muscle mass in the older aduits with dysphagia is important for
the preservation of swallowing function [21,27]

It is essenrial to maineatn appropriate physical propertiss and viscosity of food or liquid for
safe swallowing in dysphagia patients {12]. In Japan, the Mimistry of Agriculture, Forestry
and Fisheries gathered to establish a new policy in 2006 for standardizing nursing care
faods called “Smile Care Food* This Incindes texmre-modified foods (TMFs), wihich are
categurized by the degree of cenderness. Care food products such as stewed mear, parridge,
pudding, and jelli it & 0 provide 1o consumers
with a variery of aptions [23].

Thickenad liquid is commenly used for the nurritional mansgement of parienss with
dysphagia in hospitals and long-term care facilities [24]. However, thickened liquid and THFs
do nor PP ac
than original food [25]. In addition, TMES tend to have fawer nurrient content than aregular
dier and, thus may nor be able 1o provide the required mutrients to parients with dysphagia
126]. Therefore, Of TMF that pi offoods znd
increase numfent densiry is an imporcant cask for the improvement of the nuritional and
health starus of older adults parienrs with dysphagia.

food 2nd ar

This study aims 1o evaluare the effeers of newly developed high-protein texture-modified
foods (HITMES) on the nurritional and health starus in older adults with dysphagia. These
HITMES were prepared and that can saften foods
withour changing the original appearance.

htps:/jdoiom/104160/n. 2023.175.934 935
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Abstract: Along with 1 aging, the dietary of
‘have becoms a priority. Older adults in Kersa experience difficulties corsuming animal protsin
sources as they age. Therefors, this study aimed to develop @ s iriendly food product using
‘mackerel. Accordingly and po o the bri before saturmied
vapor treatment. Calcium lactate and poly-gamma-glutamic acid wene added (o the stuce, and when
compard to four commersial products (GT_R, GT_K, PC_K. and AC_G) inan aca:ptanc fast, the
‘product was found o exhibit the higheet overall liking score (p-< 0.001), Higher favor-iking and
familiarity ratings were found to increase purchas inkention, while higher flavor-liking, overall
liking, and familiarity ratings increased intention. Thoee in mid
pilirad it GT R 411 P Koatrogi e 20,8100 usplavis prbderh fy te v vy
acc d that theee in the very late adulthood group had a
relatively higher aooepra.mem’wlmﬂl In this study, & calcium-added mackerel stew product was
‘manufactured, meeting the slandards lnrmﬂlultﬁynd}y food in Konea. Tt will serve as a baseline for
#further meearch on fish- and macketel-based foods for older adults, which is in its early slages.

Keywords: coneumer ae plince; senior-friendly food; exturs modified lechnelogy; Atlantic macker!
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older pop ide 1], and in Korea, the propartion
ofclder people aged 268 years, which was 17.5% of thetotal population in 2022, isexpected
o exceed 40% by 2050 [2]. Along with concems regarding societal aging, the gravity of
nutritional and dietary challenges among, older adults is also emerging, In addition to
rechuced intake and poor mutritioral status, impaired chewing and swallowing abilites can
incrase the risk of such as and aspiration ia [2-6]
‘The consumption of animal pmsm sourcss can be challenging, especially with ad-
vancing age and in chewing and g difficulties. Although animal
protein is substantially bicavailable and effective in preventing sarcopenia [7-4], older
adults in Korea have been shown to acquire only cre-thind of their total profein from
animal sources [10,11], This is significantly lower than that in Wester seniors, who derive
>60F% of their protein from animal sources [12-14], suggesting the need to develop animal
protein-source foods that ensure adequate profein intake among Korean seniors, Fish is
a reprsentative protein-source food, and mackerel is the most preferred seafood amang
Koreans [15]. The Atlantic mackerel (Scamber scombris), awidely distributed pelagic and
‘migratory fish, is a valuable source of protein and amega-3 fatty acids [16,17]. According
to the Food and Agriculture Organization of the United Nations (FAD) report, it has re-
ceived increasing attention because of its growing catch and sconomic importance [18].

Foods 2073, 17, 4049, ttpe/ /ot omg/ 107580/ foodsl 2724048
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o cbtain more accurate results for senior-friendly fonda, a panel of older adults with the
same product’s be trained and interview ed
over time [£2]. Additionally, difficulties in dl:wmg can lead to food choices to avoid
foods that are hard to eat and may result in reduced nutrient intake, including lower
protein consumption [84]. Likewise, food pickiness among older adults could constrain
their dietary cptions, with 23% of thern being reported as picky eaters [45], Also, fishisa
polarizing food, so an individual's ty pical preferenc: can influence the acceptance of the
product. Hence, it is essential to conduct product development and consumer preference
studies using a variety of animal profein sources, including meatand poulry,

5 Conclusions

This study developed a protein-rich food product by processing mackerel with mari-
ration and saturated vapor teatment. This food can be utilized in the senior-friendly food
industry; which still lacks product diversity. Additionally, this study and confirmed its
marketability based on a igh acceptance. This study also confirmed that flavor liking and
familiarity are essential to consumer attitudes toward seniorfriendly foods Ttserves as
reference data for the development of diverse fish- and mackerel-based foods for older
adults, espesially those with chewing difficulties.
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Factors influencing food choice of dysphagia patients
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using mixture design
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Quality Properties and Preference of
Senior Friendly Product Use of Saturated Vapor
—Focusing on Pork Arm Shoulder and Beef Shank-
Feyoang Jarge', Setyoung A,

e Lo, duyean Farks, Soyoung Joo, In Ki Farké, Teun O, B Sook Cho+

MATERIALS & METHODS

STEF 1. EXPLORE TENDERIZING ACENTS.
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Optimization of cream soup added with thickener
using mixture des-.gn
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ffeet of the freshness on naturally produced
preservatives In dried cod

Misear Sung™, Woojn Jang’, Jipeon Baek', sihun Lee',
Yehan Yoon!

“Degartment of Food and Nutrition, Sookmyung Women's
University, Koroa, I od Science amd
Technology, Chung-Ang University, Koreo

Tris study evaluatad i praservarives are produced aatusaby in
dried cod during s prosuction and siotags, and i their
production 5. affected by the fresnness. rmh ead and
non-fresh cod were peocessed In the Steps of trmmed,
seasoned 5nd dried. Same of the dried cod samples were then
baked, The concontrations of progionic acid (PA) ware
measured by gos chromaogragty witk flame foniation
deteetor, and beszoic ackd [BA] and sorbie oeld [SA] were
mezsured by mp-omm'me lzuld chromatography w\m
photodiode array detectar. No proservatives wern

T e fedh cod o he e ofdiing, Hawkee, i he ume
non-fresh cad, PA Incressed to 1,547£334.6 Mgk 4t the end of
drying and decreased to 276941461 mg/kg after beking.
During the starage for ane month, PA was nol detected i dried
fres cond Fowsver, PA wa deteeted At 62 21213 6 ma/ks i
the baked dried non-fresh cort and at 1,243 51,0734 mefxg in
the urbated dried non-fresh cod. 8A and $A were nol detected
in all sampies. Tris resuit indicates in tha cod, the frashness
affocts P& production, snd thet & is produced in non-fresh cod
during production and forage.
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Study on the guality charscteristies of gluten-free meat
substitute patties with rice protein and pregelatinized
rice flour

Yuna Jang™*, Kwangho lung', lekee Yu', Sunmee Lee’
“iNg salutions, forea, *Dasfean Universty, Korea

The quallty charactessics of gluten-res mast substitute parties
added with tice protein and prepeiatinized rice flour were
Investigtod. Testured vegetabie protein was wsed 25 the main
protnin sourea for patties, and wheat f
weas added fo the eantrol groupiCON, and pregelatinzed riee
fiour and rice prosein were added to the sxperiments! groca i
the following ratios, L00GWPLY TOB0(VP2L, SO50(PIL
3070(1P4), D-100VPE). As the tiee protmin content increased,
the mosture content of the palty Increased, but the watar
holding cazacty, cooking loss rete. diameter/thickness
feduction rate decreased. As for colos, L* and B* value tended
to increase as e peotein extract was added. I texture
analysis, hardress, elstiely, cohesion, stekiness, and
chewiness. increased as the amount of added fice protein
Increases. ARthough samples did nor show consistent tendency
oy messaremert ftem, VP2, which showsd & relitively soft
texture, hast moderate moistce content and WHE, ang
received high scores in taste, and eversll septability, i
mmended for manufacturing glucen-fres meat substizute

patties

[

Effoct of sugar ester on quality characteristics of
sponge cake

Sunmi Moan's, Yang Kim', Sesk loang Kim®
“Bongauk Women's Universly, Korea

In sponge cakes, the farmation af internal pores and their
unlforminy, tendemess, and maintenance of softness are
Important qualty indicstors, and emulsifiers 2re known to be
effective in imarowing these quaitios, in this stuty, we
spange cakes contalning sucrose stearato with an HUB of 16 (SE}
#t three different levels 0, 0., 05%) and analyzed their
Quslives, The DSC analsis of the march gelatinzation
characteristics of the Batter showed that the 0.1% 5 group had
the hignest endathermic enthalpy (241 /g). Tre cakes with
015 SE had the highest spacfic volume (300.00 midg] and the
fowest baking loss (15.00%), while thera was 0o sgnificant
difference in specific gravity amang the groups. In terms of
calor, L* valses, wors the highest in the 0.3% SE grous, & valie:
ion, and there hange

in b* values. Except for springingss, all the texture parameters
tested  (hardness, sdhesweness, resilence, conesiveness,
umminess, chowingss) improved, espncially hardness. Aftor &
clays of storage at rom temparature, the texture properties of
the SE grouss ware stil bitter than those of the (% group.
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Effoct of wylose and concentrated soy protein sddition
to texture modified mackerel (Scomber rus)
trezted with high-pressure saturated steam

e i sm'- Yeongli m', M Sook Cho', Ju Yeon Park’,
A\!un oh'

"Department of Wutritiona! Science and Foad Manegement,
Ewha Worrans University, Karea, *Hyundoi Green Food Co,
Korea, “Coliege of Science & Industry Convergence, Fwha
Wamans University, Korea

Vigh-Pressure Saturated Stear i amethod o sniformly
heating ingredients with high-temperature stesm to soften the
tissues. mainzaining thelr criginal shape. Yo Increase the
softening offect, a total of 3.3% of Yylosn ant Concentratrd sop
protein {C1-8, D:3.51.5:0) were added ta the pretieatment
procass of mackere] (Scomber scombius), varying mix ratios of
them. After using saturated steam for 35 and 50 min, hardness
was measired by texture ansbger [TAXT plisl Every
experimental group showed a docroase in hordness compired
10 the eantroi graup, with significant diferences In both bane
hardness (0,011 ang fiesh hardness Jg<.001} 2fter 36 min of
swaaming, and a significant difference in flash hardness {p<.001)
after 53 min, At 35 min, bone kad the lowess hardness of XC5
0 flesh had the lowest hardness of XCB. AL 50 minutes, the
Tlesh had the lowest herdness of the XC6. heaznless of the
time, the higher the ratio of sylose to concantratad soy gratein,
the lower the hirdness, in genetal,

783
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nd subjective. mesticatory function In Korssn oider sduts
- Young L', Yag G G, Bisn-Keun Kin. Reseaich
Group of Food Processing, Koren Food Reseasch Institute
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Jewel of PTG were defermined using Duncan'
range test. The research findings mdieated thet 3BA% of

s muligle
partepants had experience purchaing eldely-friendly
fond prochets, with the most eommonly gurchased

Deing beverages, panidges, dessents, meats, nsd i in that
Grdr. The primary wason or purehasng s ly-riesdly

bk secame miidge showed significmt weteencs pri-
&%T) terms of smel/odor, aprearmce, swallowability
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Velidation of three perceptusl dimensions using the dou-
ble—faced spplicability approsch and s relstionship with
consumer satistagtian

Ye-Jin Lee”, Hye-Seong Lee Department of Feed Science
& Dotechaokgy, Ewha Womans University

Tt % vital to understand eonsumer pereeptunl dimensions
and satistaetion o rapally dhracterize podets in the
food/beverage industry. Previowsdy, thiee consumer per
eeptus] dimersions were denified by using o two-sten
rating based 'double-faced agplicatlity’ (DEA) test with
eighteen RTD Jattes: ‘Overd] sweet (+) « Overa]l hm.-r
(=)', Asthertic/Heavy (+) = Net authentic (-,
‘Balanced (+) o Synthatic/Added (-1 This study limﬁd
10 valilate these thyee perceprul andd thei 1ol
tionships with cannumer satisfaction. Hence, 8 eompmative
expenment was conducted by plying the DFA m d
s analyis o the eighteen RTD latie grodhucts a2 the sume
approach as the greviows sty bt with a different con
sumer group. Results showed that these three dimensions
were perceved separately and well-corelad with the -
imies i e comesporsling dimensions idetiied i the
previous study and comsimer smisfaction. Al, they pro-
wided very sengilve discnminsten beween jruhils
Ol these sesults indcae that the three parceptual di-
mensions could be n effective and efficient 1ol o study
consamer respnss 1o te RTD hite gt
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Evalustion of spiciness intensity of gochujang using spec—
trum method
Lee Seulkd, Oh Jungmin. Kowa Food Reseuch Lstitute

AmltM the risiig glotal Ruackhation With spcy fvord
swopeled by the popularity of Korean cultue, notably the
seomic gochujang swuce. our study addresses 4 erucial re-
seaich gap evalisting spiiness mlensity in gochuimg.
Employing a precise I5-point scale spectial method, qur ye-
search engaged a profivent pmel, predominmitly. women
i thew 305 and Ak, led by 2 panel leader ad s sembas
trped o cpsagn sindad sanpks. Ow investigaon
confrmed capmemor covient as the primary driver of
purgeney. Notably, the addion of 0.01% dtre acid (w/w)
o gochujan g elevated spicy flavor perception {730) mﬂvr
pared 10 the yeference (7.17). maintaining eonstnt caj

Bzt Convetsely. comosatng 7224 e (W w1
dimisished spicy faver yerception (74 These ﬁn:inus
hold gractical signifieance, offering inaghts into tiloring
m:usl levels mmdpq:per wmorm)x:musm
align with erences. enhancing el
ol mm



[posar

snd Consumer Prefersnce of

Sensory Chamataristics
MENNMMW%MWE&N

Na Song", S Young Jung', Sin Young Park', Soo B
Kan‘ ‘J'lYmnlﬁn‘ Ve Ji G Ju Yeom Parké, NG Sk
Cho'‘Depmtment af Nubitiessal Sciences ad Focd M-
agement. Ewha Womana University, *Hy undsi Green Food
Co, Koes.

This stdy wmed B dealily sensory :‘mlﬂm!lw:

8 ekdaly cansumens aged 50 o older smutichated i can-
sumer greferese, wsing 3 T-pont seale o rate atiritutes:

. Consmer
and BMB sowed the bwest acoss all atiibutes excet tex—
e, while M2 consistently rasked the highest ir all e
gories with statistieal simfieance (<05, In comparing
deseriptive midysis and conmer preference, BM2 ex-
hibited garlic faver, sweet taste and chili pepper faver
and BMB were charactenzed by Jumpi—
s, bitter taste, oly Bavor, pork sl and saftvess To
ke brnised meat with o7 satce mave appealing 10 ekialy
comsumers. there is a need to foeus on mprovng thess
chaetristics by incopomiing the sensory attrites
fousd i the highly preferied BM2

| Posos |

Consumer Preference of Commercial Chicken Porridge
mm-ﬂ-wn (CATA): Focusing on Fiash

fent and o Sciene and Iwhustry Convergece.
Roren

“Colae
oy

According 1o the st -chaging chaacteristics of par
ridges, this sty arned t0 uoe the rapd Plish Profle meth-
od to éxtraet wensory descriptors amd muly them to
Check-All-That-Apply (CATA) malysis A total of 5
chicien pomidge (HE, CR. D, SP, YP) were evahuted. in-
cluding 2 fon sender friendly products (HP, SP) and 3 for
ones (CP. DP, YP). There were 8 seri-tysined pan-

Sk mucted 1 g erste scnsory Atrues Bt could
distinguish the samples feely. All processes ook 90 mi-
nutes for 3 days and we were anabaed by usmag
Generalised Procrus

vat. Uty . soent (chicken), and tescture
Emﬂ to swalow, d.ewmmy of chicken). This study juo-
vides wabiatie bsights Lo the develogmment of chicken por

raige products talared to the peferences of middle-aged
and dderly consmmmers

| P0S08

Consumer's Understanding sbout Heslth Claim of Health
Functione| Foods: Recognition of Differances batwosn
Hasith Claim and Indication of Phammaceuticals
Hye Ran Wod', Mi Yoy Lee, Fae Jin Kim, Kwmg 1
Kwon, Hye Young Lee, Natoeal Instinte of Food aod Drigg
Satety Braluation

Tny ader 1o frrpove sccuate nod Thsstwothy hoalth claims
of health functions] fends{HFF), we ressarehed the con—
Sumer urderstindrg regarding o hedth clim This study
conducted an aline savey of LB people who have o
sumad HFF aver the past two years. The survey inves—
tigated aboul the recogniton of ‘diffmences between in-
dication of pharmaceuticals and health cliim of HFF and
‘.m of healih chien equessions’. Mast caer
conectly perceived had(h eliims selaal o

ABHII\"W 6%), deepl822%) and memary hmmm(ﬂzl’i)
a5 those of HFF, while hypersensitivity-rasal (35 05), by
persenativity-skin (317%) unel eognitive function (5 69%)
are shown 1o be missdersiood a5 the eficacy of the drag.
Lastly, when using the term “mprove”, 4445 of the re-
spandents confured it with prevention, teatment. and re-
covry of disense Tn the ease of wing “martan’ it was
Towered to 2396, it tsog 1he he e e’ ree-
orized a5 an accume healh daim vather than “Brpove”.
As avesdt, this study siggest directions for imuoving
health elaiin Xgnessions a3 & basis 10 provids Accurate in—
formation o1 consumers
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Ragions! verisions: In the volathe 8nd sensory sroma profil
of dosnisng fermented In differsnt reglon

Yujini Lee”, Mina K. Kan. Deputrnent of Food Science and
Human Nutrition, and K-Food Research Centar, Jeombrak
National University, Korea

The chiective of this study was to determine the ragional
influsnces on the volatile aad sensory arama profdes of

fermmted in different region. Doenfing was pre—
pared with traditional me rmade by eatura] fermantetion
asd conmercial mejs made by boculting Aspergilus
aryre. The fermentation region was st 1o four places

was camied culat Dayd, Day30, Day), ad
Dayal. The concentration of pyrazie- and acid-bused vl
atile eompennds ineteased as fermentation grogress. Dover
Jjang fermented i Savul was charscterned wnhchuy e
oma, doenfang fiom Nemsan had peast aroumiies: doenjang
from Jeerju had eracker arcmaties, ard Doenfusg from
Sacheon had chocolate womatic. These resuhs provide the
-selentifie evidence. ntrenm-i vanatiens of wolaile and ar-
oma charcteristics of doenjang can ccow duiing fments
tion, even if sene ingredient was wiilizd at the baginning
of femmentation.
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Cansumer Attitudes and Bahavior of Senlor—
Home Products in Kores

Friendly Meal Ropiacoment
Hye J Sed”, Smh Moon', Sen Young Chot', M Sock Cho!,
Ju Yeon Puld Jiewn O 'Departwest of Nutvitinal
Scince and Food Management. Ewha Wanans Usiversity,
Kores, *Hyured Green Ford Co. Koren, Cellege of Scwnce
& Industry Convergence, Ewha Womars University, Koren

Sersor-friendly foods are neded ms the pumber of elderly
people i raidly incrsasing, This study aims 1o investige
the pereptions and constmer behaviors of pre-clderly and
eklerly paogle peguiding sl fhendy dood and hane
mesl replacement, and T suggest a direction for funse
develpment. A total of 18] adults recruited through semer
ongasizion {aciies in Secul weze interviewed trom My

ness mong the elderly (p<IE) 63.09% of the subjects had
never puchased the product and the man mass was
“Never hesrd (TGS, suggestoy that jremotion should
e prioritized. The most puichased podset was “Rice soup
{T76% Y, aul the reason for guichase was Tonverient 1
eat (B3%)" The main plue of urchase was "Supermar—

“Rerommendint

and inwstore pranotion” (313% each), The need for con
sumption was 3834197, with the most common mswer e~
ing "Turesome to cook by myself (37088

mmdm-mvmmm
Doenjang Produced with Mafs from Differant

-uw
H?!ilnﬂm Mt K Kin Degaitient of Food Sciemce sad
Humean Nuiton, #d K-Food Restach Center, Jeosluk
Nattonsl University, Keres

Doenpng 1 2 tradtional fermented soyhean -tased food
swoduct ingredient m Kires, which is made by mefs, The
mﬂlwﬁmﬂﬂvmwuﬂvlhnmdm rodhuction re-

ion, as different mies These: quality di-
ferece e mi:ueau |l= ﬁrd dnmfw qualty indulig
moma apd flavar chmacteristios. The atm of this study was
t Ewvestignte the snsory sed wolatile aroma ehamoter—
istics of dbenjury jroduced fiom traditonal s in i di-

A descriptive asalysic was corducted by a highly tiained
panel (No5) using Spectrum™ method. Dosjug with
Gangwan m#l.’ had strony chicolate arcmatics) Doenjang
pwedced with Cyeonygi meju ad high in eaarme sy
Dosjang produced with Greanybuk meju had high in
Dried gresn momaties: Rackd of aomate was charactes
istie amomn fourd m Doerjang produced with Gyesngram
mieju: Finally, Doenjaig wiade with Jeontak and Jeannam
meju were characterized with aloohal and mayonmaise
respectively, The resulls of this study movide imgortast
‘aselme information on doerjany produced from taditional
megn in e $i% regions.

ez7 |
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Farore vistors It vothe and severy sroma orfle
{ermentsd in differant

o Lo ato . o Depevien o Fo Scens st

Human Nutrition, and K-Food Resenrch Center, Jeombnik

Natiogal University, Korea

The objestive of this study was o delermine the regionl
influences on the volatile and sehsory aroma profles of
fermented in dilferent region. Dienfing was pre—
pared with vaditional mes made by natwral femmentation
and eommereinl mejn made by moculating Aspergilfus
oryre. The fermentation wifion was st 1o fow places and
WG mejis were aged under the same condditions. The re-
#ions were Seoul Nonsa, Jeonjs, and Sachen, Tearyiptive
aalysis was conducted using highly waied pansls (=61
Solvent-Assised Flwvor Extraction (SAFE) fdbwed by

fioan Jeanju had cracker aromatics, asd Doenjuy from
Sasheon had ehocolate arcmaties. Those revuls provide the
scientific Aﬂhnze nthnrnl vanations of volatile and ar—
o ehammcteristics of deenjrg ean cecur dunng Termenta-
tiom, even if smuwﬁhu:'was wtilized at the beyinning
of fermentation,
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Korea, "Hyundi Green Food Co, Koves, Cellege of il
& Indisty Canvergence. Buba Womass Universty, Korea

Sesior-fieadly foods are nesied a5 the mamber of eldaly
peple i3 rylly inereasing. This stuly aims to investigate
the perceptions s coniames behavion of pre-elderly nod
ekledy people regarding senia—{nendy food ad hane
meal replacement, and 1o suggest a divection for futge
developrent. A tora of 18] adults recruited thiough sevir
ongasmation (wiiies fn Seel were inleriewed from May

ol Lipicd (< (5. 630% of the subjects il
never prchased the product and the man eacn

"Never heard (T5%)", suggesting that pomotion Mll
e prioritizad The mmost putehased prodiet was “Rice s
{TIA%Y, and the reason for purehase was Tonvenient to
éan (35" The smain lace of frachise was *Sapennar—
Jest (B 751", arel relited information was obtaned thicugh
“Reconmendations from acguaintances” s "Stove display
3 iratre yrrmador” (513% weh) The e o i
ueption s 383097, with the cwer e

of Traditional with Maf from Diffarant

Regions:
Hm« ', Mima K. Ko, Tegstiment of Food Sdeme srd
Nutrition, l:ﬂ K-Food Resemeh Center, Jeombuk
N Undversity, Kares

Doenjang is 8 tadiional femented soyhesn -hased fiod
puoduct irgiedient i Kases which is made by miegr. The
cquality of mejs varies greatly depending on roduction e
gion, a5 ditterent micwobial comarmities. These quality i
lerence can mikeence the Anal dienjany qm.liw including
swoma pd favar characteristics. The aim of this sty was
™ Ewestignts the snsory snd volaie m charscter
saticy of doerjang produced from traditiona) e in i dil-
ferent regions. Volitlk compourds profde was charac
terized by salvent assisted favor evaporation with GO-MS.
A descriptive azalpss was exehucted by a highly trained
parel [N=R) usng Spectrum™ method  Doeing with
Gangwen e bad sirong ehorolaie aramaties; Doenjary
prodiced with Gyeony i mefs had high in cwamel syrupi
Doenpng produced wath Geanglk meju had high in
Dried reen momates: Racid ofl momate was eharacter—
istie aroma found in Dowgang jroduced with Gyeongnam

Detaemination of Sensary and Volath Aroma Charsctsdstics
Doanjang Produed

respertively. The resulls of this sty provide imgoriant

ing “Tiresame o cook by wyself (308"

on dosiany produced fiom Baditionsl
et i the SR Tegons.
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A Study on the Perception of Braised Meat in Soy Sauce among
the Elderly with Consideration of Age and Swallowing Disorder:
Focusing on the Sorting Task

Yu Na Song', Se Young Jung', Sin Young Park', Soo Bin Kim', Ji Yoon Kim',

AI-) SI2AIMSIRSISHS| H76X} 25 =Sk Jieun OK, Ju Yeon Paré, Mi Sook Cho'™

"Depariment of Numitional Sciences. and Food Management. Ewha Womans University,

ﬁ*l AlS -E-QI' *ll:lili EHE.'EI,QI I H:l 2} College of Selerce ;A:;:l“:;li:sil"\!‘:l:wz;\l;l‘ﬁLG\: :»:;:: Womans University

o - -
— Changing the Paradigm of Food Culture Through Inovation —

Far this stury, & sorfing task wad conduclad fo investizate the sensory characteristics and

cognitive structures of brajsed meat in soy sauce. whi TVE 82 @ prol source

for the elderly, with respect fo age
regular products (CIB. BGE: DFR. BGP. 5PP) and three elderly

2023. 11. 3.(8), 09:30~17:15 wap)
shlriistn AR SKTE

4 swallowing A total of five types of
andly products (HG

sturdy 1y

e

of braised meal In soy sauce were used as samples, and f

dpinta aged 50 and shove. Age groups were divided al 75, and swallowing fisorde

10 quastionnaire, Data were

ed using @ seore of 3 or higher on the &
luding frequency analysis. Multiple Factor
IMFA), and Hierarchical Cluster Analysis [HCA), The results of the s

snalyzed using the B statistical system 4

d 26 sensory terms to describa the samples. Pa

icipants who were v

nol have swallowing disorders used a larger number of sensory charac lerms.

Across all groups, similar sensory characteristics were used for each product Participants
under 75 years okl differentiated between elderly-Iriendly products and reguiar products.

For elderly-friendly products, distinctions were made based on the manufacturer, whereas

r regular samples. distinctions were made baged on beal and pork Participants aged 75
able to 4

challenging to  identity differences in the calegorizayon used by other  groups.

and above w

puish products from a single manufacturer bul found it

Furthermore. the results based on the pr of swallowing disorders appeares

stgnificantly different, thal swallowing disorders can  influence taste and

copnitive. perception gh this study. sensory charactaristios of braised meat

in soy sauce. as perceived by the elderly. were identified. The sorting task was found to

be suitable for consumers under 75 and the study explored the impact allowing

disarders on the cognitive perception of product similarity strustures.

wpmiayenns  |CFR| pRMEdRy
B Q) sumems Q) umumeny (Szvamunase  KOSST
EED 4284 oHE e

___ o
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Consumption Behavior and Age-Related Preference Analysis of
Commercial Chicken Porridge Products

Se Young Jung', Soo Bin Kim', Yuna Song', Sin Young Park', Ji Yoon Ki
Se Eun Ahn, Jieun Ob, Mi Sook Cho'*

'Depariment of Nuiritiomal Sciences and Food Mansgement. Ewha Wornins University, Karea
*College of Scicoce and Indusiry Convergence, Ewha Wonans. University, Konsa

The ohiective of this study is to understand the eating habits and consumption behavior of

38), divided into two

sumers |
and 705 and 80 called 0O (Old-old, n=72) /
Study abns to analysa the préfersnces for 4 commarcisl’ chitken porridge

ge groups: 50 an

named it

v porridge) and provide
5. In this- experiment

nior~ friendly products of chick
d ind direction of senior-triendly produc
ands (CP. DP) were selecied through sensory evaluation among the 3 top brands and
A total of 33 terms thal were exracted

ral chicken po

dghts for the

endly products (
= visualized for age group comparisen using GA (corresponde:
result, YO group (84.70%) and OO0 group (89:96%) showed comimonality and differences in
e factors by pre
t

analysisl As a

uet or age. Taste (6.36:1.07) and ingredient (6.2521.14) were

t consumers consider portant when choosing porridge products, and

Credencs factors’

d s “Prod

analy, t quality”, “Information factors”, and

In sddition. beth groups have comman reasons of CP. and DP. They preferred the flavor

ung beans, big grain of riced and more wiscous consistency over DP products

er, mung beans were much preferred by older ape group (5.35%1.04), Within the YO

Eroug. 1 se who

between those who liked mung beans and

did not. In HP product, YO group’s lavorite sample(s 3940.91), liked Korean ginseng [avor
but the & nutty llavor more, With increasing age, indivicdual b ¢
more se 1 taste, und favoring rich and nutty flavors

anid desiring o soll sw necessary tp develop black sesame or aul porridge using

nutty ingredi and

od hal research on chemical analy
For th,

lor approp

vigcoaly

ason of purchasing the  senior-friendly

produ etion (15:2%) and OO purchased them lor

ritional Intake (14.9%). 0O showed cooking at home compared 1o YO
53.0%) and HMR

urant

2%). Therelore, the middle-aged are X
haging HMR as being the potential senior ane people. In this sl

the pros A

can be the basic refecence far identitying the consumer betiavior and customizing for the

middl ol und ihe senior, accordingly
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