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Al 7S AYEL ofHAALE WoR sl A97F wolAth. ol Wi AMS|AE Y ofde] AMF Fo FUL
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O B2 A72a7 ok, wgabA, 2 83 8 4o R A&k vy To a3l e 7
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* 2
ny vl #EHvt 4

T A 1 A 2 Al 3 H] o

A 4.2 4.3 4.1 4.0

ak 4.1 4.2 4.0 3.9

b 4.0 4.2 3.9 3.9

ZA 7+ 4.1 4.2 3.8 4.2

AAAH 7NE = 4.0 4.3 3.9 4.0

¥ 20 yEepbd wke} o] Ao 29 mg who] A g UF FA7 AAAQ 715% HolA 7} £2 Ao

2 Ve,

AA e 20 F31 By W] AWk BAS AZFA(2012, AFoFEAA) ANA A0, AWAHE F 2
FAEA Y upe} Ao, o Axe ¥ 37 Zut
X
AR i
A s A A9
s (F5%) 55.84
TS 6.65
o A (5 9.69£0.09
A (Z %) 5.4940.03
E%Z‘. ;qu]—
Fd=HE
2 (mgh) 285.84+1.33
A2 (kcal/100g) 311.53

Ao 3> =23 7Y W] " (texture) 54
Texture:= A&

England) & ©]&3ld % 49 22 54 =7 3o ¢

= 3em x 3cm x 3em FA7]E FH|EF 3 Texture analyzer (TA-XT2, Stable Micro system Co.,
AE3 probeZ 23] WHE FZA]E(two-bite compression

test)dle] AT, =4 F Aol force-time curveRZH-E A8 AnA, dHFA, @=HA, SHAEA,
A, 84 58 AEsden, BE A8 33 Wby AAste Hy iR O Z23E YERIATHE
5).
F
Texture &3 Z7
T 54 =4
HAE &% 1.0 mm/sec
probe & ¥ P36R
A7+ 2.0 sec
AD 2n 2.0 mm/sec
EgAY Auto, 5.0g
Vake| 10 mm
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x
Texture 54 A3}
TE =4 2%
A4 1323.34127.8
A2 -1.3540.74
BEk 0.844+0.01
=34 0.4740.01
4 617.33468.40
2 3] A 517.98%59.79
kg 0.19%0.01

S E Y o] Ami= AA(SP-80, Denshoku Co., Tokyo, Japan)Z
o] &35fo], WI=(L, lightness), A% (a, redness), FA=(b, yellowness)E

ovl, RE 4Ye 38 W AAse] YALEFAAE ARE 1

Z 6
Aw &4 A3
HE(L) 2 A% (a) M= (b)
53.90£0.01 2.4340.02 18.81+0.01

<Alde 5> Fv =2y el pi 54

A ® 3¢S FHEtel =75 46mlol ZF 41S % pH meter(PP-15, Sartorius Co.)S o]-&3lo] 33 W& A3 4
3} pH 5.1440.01°] AT},

[N

<ldel 5> B3] wg wel 4@y B
IR P
29 2 wel APy Wb A 2aed A4 94 ARmstE A F9 1942049 49l diE

53
o2 o], BMI (Body mass Index) 23kg/m2 oS WSl A E ARSI on, AEUstutd v)vkd Al

ol msiqlt. HsAor AA 7|Ed AdstdA ve diow AW g A 5 Al 7l
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T$= Bt 4y
T8 H] 3 o] (%) A 2(%) T-%k P-%t
2~ O
For 78,3417 603" 84.6+8676 1.425 0.162

1) Mean®SD, significantly different by unpaired t-test
37 o] AAY 29 By o] HFLEE 84.62A4 Hlulde] B Who] &g 78.3%E Tt A YEFRLTH

3) AAAZ B}

APA, AR IARARE ] AAAISS ARodta BRI A JPEAT. A (em)S 2Y W A3 A5
AA AEAZ71(DS-102, JENIX, Korea)E Ab&ate] M= RA~HA AHAANE FHsH & 7 SAHs3 o,
2574 AR AelA whedste] A4z w1t E AE(kg), ADFAGBM: Body mass Index, kg/m’),
A A 9=F(BFM: Body Fat Mass, kg), A|%E(PBF: Percentage of Body Fat, %), =ZT-%(SMM: Skeletal
Muscle Mass, kg)& A=A 7](Inbody 720, Biospace, Korea)E o3l ZA3tFdt. d2Ed(em), I3
ol (em)= /‘V%ﬂ Qe w&S e ggddEe] SXE ol&ste 33 HAon FAHX 9 Ads &AF
A=A AgedA wrEdste]l A4 3 A7 x71edTh. del-9d 9ol SdRI(WHR: Waist Hip Raito)&
= Jﬂ#%ﬁ% o] Edlo HApoz vre] ARttt 7] AA AS Hr dye #2 8, 99y
EfiTh.

E

X 8
AAASZ A (7 ¥)a)
Hlare] (N=18) A A4 2 (N=20) P-%t
]_

217 (em) 166.5 (6.016)" 167.5 (9.600) 0.689
A% (kg) 0= 74.7 (12.137) 77.4 (14.532) 0.527
12 F 76.2 (12.835) 78.4 (14.157) 0.597
AW 1.4 (3.243) 1.0 (1.247) 0.592
A A=A 0+ 26.9 (3.259) 27.50 (3.924) 0.581
(ke/n) 12 F 27.4 (3.623) 27.9 (3.933) 0.660
A3} 0.5 (1.216) 0.4 (0.452) 0.657
e £49 0= 95.7 (8.996) 96.1 (10.910) 0.893
(cm) 12 F 98.6 (9.853) 94.20 (10.785) 0.188

A3} 2.9 (6.052) - 1.9 (3.178) 0.003"
el =94 (en) 0 F 101.0 (7.292) 105.1 (7.771) 0.089
12 F 101.0 (6.945) 104.2 (7.967) 0.185
A3} 0.1 (6.052) - 1.9 (3.178) 0.293
g g ol 0= 0.95 (0.097) 0.91 (0.075) 0.191

=g n) 12 F 0.98 (0.104) 0.90 (0.082) 0.017

A3} 0.03 (0.055) - 0.01 (0.038) 0.013
A A= (kg) 0+ 24.1 (5.506) 26.4 (9.180) 0.372
12 F 25.1 (5.760) 26.7 (9.535) 0.546
N 1.0 (1.446) 0.35 (1.877) 0.228
A A & 0= 32.2 (4.658) 34.0 (8.947) 0.456
(%) 12 F 33.0 (5.061) 34.2 (7.931) 0.566
A3} 0.8 (1.407) 0.3 (3.734) 0.594
=A% (kg) 0 F 28.3 (5.589) 28.6 (6.276) 0.897
12 F 28.1 (5.612) 28.7 (6.105) 0.776
AR 3] - 0.19 (0.870) 0.11 (1.014) 0.347
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1) Mean%SD, significantly different by unpaired t-test (*: P<0.05,
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p<0.01, #**: p<0.001)

#Z9
AAAZ Anp (AF v
0+ 12 F P-7k
A A GFA Hljﬂ | A5 I}A 6 (30)" 4 0.753
(kg/n) (=18) 8.5 <23 (20)
] 9k 11 13
u] wk: (55) (65)
ax ARk 23 <95 3 3
(15) (15)
A A e 2 A % T H 4 4 0.748
(N=20) 30 (20) (20)
)t 12 10
(60) (50)
% H| 4 6
(20) (30)
&2 g o] H] 3o nE HE: 6 3 0.256
E ] (N=18) ' <0.95, (30) (15)
EHEH ©]<0.85 14 17
(70) (85)
HE EE gl 9 (45) 12 0.342
A 2 ¥ 0.95, (60)
(N=20) 3] g o 0.85 11 (55) 8
(40)
A AR5 H] 3o oFZF HAF oFF A F: 0 0 0.630
(%) (N=18) 16 <21 (0) 0)
A4 5 24 o < 28 3 (16.7) 2
(11.1)
H| 7k I} 3 15 16
TER e 91 <24 (831.3) (880.9) —
(N=20) 2 el <88 .3 | ©
A F e 3 (15.8) (;)
e & %, 15 16
o 33 (78.9) (80)
1) N(%), significantly different by Chi-square without Yates' correction
F 8, 99} Fo] AFH AF9 A9 vlwde] my Wyt AAle 29 By wWE HHI o EFoA AT 7|3t
B¢k Z47F 0.5, 0.4 F78ke ATS veEidth s vlade 2y W A3 oM 2.9cm F713E
Fout, Axd 29 2y WS AFHI FolHE 1.9em ZistE AEFS HPon F it feHom xolrt
FE Aoz 2AEJTHP<0.01). E3 37 Jdo] T v B AT 717 Fol F #3tel F9HQ Helrt
e Ao YEROH(P<0.05), Blade] By WS AFHE tolME FHeEl JFel &4 w7k 0.03 SUhsE
WA 29 WY S HAFHI FolME 0.01 ZF2dE FEFE Y} T gkl fFoFHoez HolE BT
(P<0.05). 3l2] 9ol &2l HE 7|Fo 2 vade] By ws HHI FolME BEu|wdxte vgo] 15% 5
Ve, AAd 29 By WS AR dellAe 15% gAse S B, AXANES V|FoZ vy
2wz AAd 290 BYws A o EFolA Hukelzle] Bl &o] 5.4%, 1.1% T/t AEE B
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[0061]
[0062] 4) FIFH 2AE
[0063] T B Ao FHeAsty] ol AT o] Fo FAIFEAY] FUda AdFFH oWt Wt ANEAE Fetstr] st
o] 24A7F FFHE 83 Aol EH 95t FA 2, T 199 Aol dFHHS v V| FE =S 33T
[0064] 2AbE JA gAY FdA AHES v AFISENZ23 (Can pro 4.0)S &3] EAsgleH, &
A BAd = vlude By Wl AAd 29 2y W o AF 19 baseline(Oweek) ¥ £ 8 WH-(12weeks)A] *
Abe AsE ARESRglon T Avke X 109 v
# 10
[0065] AEAFHFA A (3¢ ¥
0+ 12 5
Hlnla] (N=18) A 2 p-#k | Hlald  (N=18) A 2 D%k
(N=20) (N=20)
A3 (Kcal) 1764.2 1568.4 (52.0) | 0.780 1320.1 1071.0 (291.7)| 0.415
(864.6)" (185.6)
chull A5 35.7 (20.4) 24.6 (3.0) 0.525 24.6 (1.8) 18.9 (3.1) 0.155
(g) & 26.5 (17.4) 40.1 (3.3) 0.393 27.5 (12.8) 26.1 (12.9) 0.922
A4 25 26.2 (11.6) 23.6 (1.8) 0.785 15.1 (1.7) 10.4 (1.4) 0.092
(g) e 22.0 (15.3) 28.2 (13.8) 0.716 18.5 (7.4) 17.5 (12.9) 0.928
FA(g) 269.2 (116.3) | 207.8 (21.0) 0.539 194.5 (14.1) | 169.8 (48.5) 0.560
21 o] (g) 13.5 (7.4) 11.6 (3.1) 0.758 9.6 (0.4) 11.8 (2.9) 0.413
Edgsy AE 162.3 (55.4) 158.2(9.8) 0.927 167.0 (51.4) | 133.8 (45.6) 0.565
(mg) e 121.2 (42.5) | 162.4 (101.5) | 0.650 | 188.7 (145.0) | 111.1 (109.2) | 0.607
Sl (mg) 726.7 (345.2) | 820.0 (77.5) 0.745 | 662.4 (235.5) | 569.8 (256.8) | 0.743
AP 25 5.8 (2.3) 6.5 (0.3) 0.756 8.4 (0.4) 4.9 (1.5) 0.091
(mg) e 2.5 (2.3) 3.6 (0.3) 0.573 2.0 (0.3) 2.1(0.9) 0.855
UEH(ng) 2543.9 (400.2)|2706.4 (917.0)| 0.840 2768.7 1868.8 (988.4)| 0.480
(1099.2)
25 (mg) 1388.5 1746.7 0.498 1320.6 1251.6 (630.1)| 0.906
(343.8) (125.16) (371.4)
o} (mg) 6.8(4.1) 7.7 (0.3) 0.798 5.6 (0.6) 5.0 (2.2) 0.767
HIEFRIA 464.5 (152.9) | 787.5 (11.9) 0.097 391.7 (62.9) | 438.8 (330.3) | 0.861
(zg RE)
WEEE 2003.9 (415.8)[4011.1 (179.4)| 0.025% 1689.5 2222.9 0.721
(1) (59.3) (1792.9)
H] E}FFIB1 (mg) 1.0 (0.4) 0.9 (0.4) 0.662 1.1 (0.6) 0.7 (0.4) 0.498
v EF9IB2(mg) 0.8 (0.1) 0.8 (0.2) 0.822 1.0 (0.9) 0.6 (0.3) 0.569
H] E}RIB6 (mg) 1.4 (0.6) 1.8 (0.1 0.432 1.4 (0.7) 1.9 (0.7 0.640
ol okl (mg) 11.1(7.7) 14.4 (1.0) 0.615 13.6 (6.9) 13.5 (5.6) 0.990
H) EFTIC(mg) 29.8 (1.3) 64.3 (42.9) 0.374 50.0 (18.5) 42.0 (30.2) 0.779
Aak(pg) 172.9 (40.0) | 144.5 (42.8) 0.564 149.1 (64.0) | 119.6 (56.6) 0.674
H) EFYIE (mg) 13.2(5.5) 14.7 (6.2) 0.821 12.2 (0.7) 8.6 (2.1) 0.150
2y EHE 322.0 (183.7) | 383.1 (21.7) 0.757 183.7 (73.1) | 191.5 (60.4) 0.918
(mg)
[0066] 1) Mean£SD, 2) significantly different by unpaired t-test (: P<0.05)
[0067] ¥ 107 2ol A7t A, F mFelA matee] mY W AT FolA A 29 mY e HHE v
2 s G Aoz ZAEJeY A, F BT f9490 ztols vk AEd A AFEY 4
S AF7I A, F BROA Hlade] By we HFHI oA AAd 29 By WS AFHS THRT 9oy
A, T BT FoAE BoXe FUth. TE4 AF AHFE ATz Aede AAd 29 By ws AHe

_10_




[0068]

[0069]

[0070]

[0071]

ZIHEd 10-2015-0005824

oA Hlalde] wg WS HFHFE TR g Ao A7 Sl valee] e AFHT el A
Aol 29] e AT THEO xS AFE BIAY. HEptER Y I A 71 Aol vlalde] md
F A 20] B W HFHT el Fo A ]l Apel7t = Ae® YERgTHP<0.05). AT7IE A, F B A
Hlald| o] g S HFHTE oA Al 29 B WS HFHT TEG W FUsHES AHce deR =
AbEI o A, & RF fFoH el Aol gl

AR, AP AR E ] AR sE A Al AEUT N B R g E] o Q%“%‘a NHE 95
o FAPAELS ARG 1243 HAEE 35 *JFJ]% FAFE TS Ao oF 10mL EHe NG AP
Atk 54 5 ddxd FE Ax2A A, A L A (gas F FezHE, SAAY, 1dU=
At FH2HE 2 AUEAGY FE2HE, 2 Ve AREA F adaet 7 715 AAZA GOI(E
FEAE AR 2A EdolnnA]) o GPT(%—‘T-E} 12 3 &2915k EgdsolmyA) e, e Hdsy )
= AAAHE Hol: AUEATHNIYAHE FX= HMde%ﬁ[‘%ﬂ*ﬂi(ﬂgEﬂﬁﬂgﬂiﬂ
E+FAAAN/5)]1E ol &35ty A4 Ao, 1 AnE ¥ 117 129] YER
F 11
sty AAF A (7 B]an)

Hlald  (N=18) AR 2 (N=20) p-#k

EE 0 week 97.4 (10.520)" 100.3 (11.177) 0.403

(mg/dL) 12 weeks 99.0 (9.387) 98.7 (11.454) 0.919

A change 2.2 (0.367) 2.3 (0.444) 0.442

FEZY = 0 week 186.0 (31.298) 190.2 (19.826) 0.619

(mg/dL) 12 weeks 179.7 (23.647) 186.2 (26.205) 0.376

A change - 8.1 (19.387) - 1.1 (24.448) 0.344

A 0 week 86.5 (36.640) 93.8 (27.295) 0.479

(mg/dL) 12 weeks 100.5 (50.243) 94.9 (36.178) 0.694

A change 15.7 (49.234) 1.1 (29.017) 0.265

DR g g 0 week 51.9 (12.311) 50.2 (8.847) 0.619

H = 12 weeks 58.1 (19.519) 58.5 (13.570) 0.942

(mg/dL) A change 7.6 (18.775) 8.3 (8.723) 0.883

A =R e g 0 week 116.8 (28.808) 121.2 (16.602) 0.558

H = 12 weeks 101.5 (28.661) 109.5 (20.274) 0.323

(g/dL) A change - 18.8 (31.503) - 11.7 (21.278) 0.413

gEorA 0 0 week 12.1 (3.395) 13.3 (3.614) 0.267

(mg/dL) 12 weeks 12.5 (3.294) 13.4 (2.501) 0.346

A change 0.28 (2.740) 0.10 (3.059) 0.852

Z 4y Tl 0 week 0.67 (0.410) 0.56 (0.296) 0.337

(mg/dL) 12 weeks 0.58 (0.204) 0.65 (0.276) 0.443

A change - 0.01 (0.175) 0.09 (0.117) 0.041 =

GOT(AST)” 0 week 20.1 (5.515) 21.2 (8.643) 0.634

(/L) 12 weeks 17.8 (7.224) 19.3 (5.693) 0.368

A change -3.0 (4.159) - 2.0 (5.414) 0.510

GPTALT)” 0 week 28.2 (15.9) 32.1 (26.063) 0.796

(1U/L) 12 weeks 27.1 (18.323) 31.3 (19.365) 0.666

A change - 6.4 (11.908) - 5.0 (11.738) 0.709

1) Mean®SD, 2) GOT: Glutamic oxaloacetic transaminase, 3) GPT: Glutamic pyruvic transaminase,
significantly different by unpaired t-test (*: P<0.05)
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[0072]

[0073]

AHE 7w

ZIHHEd 10-2015-0005824

% 110 YERE vle} 2ol &= ZHAHEZ(TC: total cholesterol)d] A9 dnt By whyl AA|o 29 By WS
oA Z}zF 8.1 mg/dL, 1.1 mg/dL ZAdte AIFS WAtk SHAR(IG: tri-glyceride)®] -9
Hlare o] 2y Wil AAle] 29 By WS AFHS o BT ﬂHZb%57myd 1.1 mg/dL 578k A3s o
. % AEFRI(T-Bil: total bilirubin)® A9 ¥ue]e] By W& AF 3 o4& 0.0lmg/dl FHadh
qu”ﬂﬂlw]E%“%%ﬁ%@iﬁW%:Q%mML%ﬂﬂ“??%%Eﬁgﬁ:lﬂﬂ%ﬂﬁl 5 7t
o] &l aFo]E HATH(P<0.05).
F 12
g slely HAAF Ay} (3§ H]al)
0 F 12 F P-%t
TEAEG H] 2l o] RE B3 17 15 0.881
(N=18)
(mg/dL) 70 <110 (85)" (83.3)
FTEE G 213 3 3
110 <196 (1) | (16.7)
AAd 2 HE 15 16 0.705
(N=20) (75) (80)
FTEE G0 5 4
(25) (20)
FZY2HE H] 3 o BE HE: <200 13 15 0.2
(mg/dL) (N=18) (65) | (83.3)
A R 7 3
200 <240 (35) (16.7)
Ao 2 R 12 15 0.311
(N=20) (60) (75)
A 8 5
(40) (25)
A w H] 1l d] By HE: <150 19 15 0.242
(mg/dL) (N=18) (95) (83.3)
AET | AYF 1 3
150 <250 ) (16.7)
A 2 HE 20 (100) 18 0.147
(N=20) (90)
AT 0 2
(0) (10)
I =R el H] 2 o] BRE BRE: 19 17 0.939
ZHE (N=18) 40 95 | (94.4)
(mg/dL) RECE 1 1
AP (5) (5.6)
AAe 2 nE 35 <40 17 18 0.633
(N=20) (85) (90)
A8 3 2
(15) (10)
A =X ekl = H] 2L o BE HE: <130 12 15 0.113
=H = (N=18) (60) | (83.3)
(mg/dL) AT OGRS 8 3
130 <160 (40) (16.7)
A A 2 R 15 15 1
(N=20) (75) (75)
A8 5 5
(25) (25)
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[0074]

[0075]

[0076]

ZIHEd 10-2015-0005824

Pz hA A H] 1L o] HE HE: 20 (100) 18 1
(mg/dL) (N=18) 4 <22 (100)
A E 0 0
(0 0)
Ao 2 HE 20 (100) 20 1
(N=20) (100)
AN E 0 0
(0 0)
Z AT H| a4 B HE:<1.2 20 (100) 18 1
(mg/dL) (N=18) (100)
Sk A n A A} 0 0 (0)
1.2 (0)
Ao 2 HE 18 19 0.548
(N=20) (90) (95)
RikzETe 2 1
(10) (5)
GoT(AST)” B o] HE HiE: <37 20 (100) 17 0.285
(1U/L) (N=18) . (94.4)
A 715 o)A} 0 1
37 (0) (5.6)
AA e 2 HE 19 20 0.311
(N=20) (95) | (100)
Rk 1 0
(5) 0
GPTALT)” H] 3 o] HE Hg: <40 16 16 0.453
(1U/L) (N=18) (80) (80)
A 2471 oA} 4 2
40 (20) (20)
AA e 2 HE 15 17 0.429
(N=20) (75) (85)
AT 5 3
(25) (15)

1) N (%), 2) GOT: Glutamic oxaloacetic transaminase, 3) GPT: Glutamic pyruvic transaminase,
significantly different by Chi-square without Yates' correction

E 124 AT WAl F BesEEe daee] myY W A 28 B9 we HAT P BFA gyl
ZyZy 18.3%, 15.0% S71eke Aoz ZAEN e, TAAA(TG: Tri- glyceride)?] 7Z-$- Hlnloo] 2

(e}
£o]
I Ao 29 By WS AFHE o EFolA A vl&o] 7 18.7%, 10.0% TAdE FEFS Ht

o,
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