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J

A
<

9
bl 33 W =7

atef A

o

i)
aleh.
g
g

=

15.63

=

=

[e)

=

]

glucose(Samchun pure

AE

A

stako.
)= e
T

3] DNSA]¢F(Dinitrosalicylic acid 0.5 g, NaOH 8 g, Rochell salt 150 g

a5k ol

[<)

9

‘ZH
A
e

(R2=0.996)° &3

3l

3]

pH 4L pH meter

TAHe®, pll

2
KN
=
=
=

[0068]
[0069]
[0070]
[0071]
[0072]



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

ZIHSd 10-2018-0020673

A HEAMTE VRS
747} 99.37, -0.14, —0.070191@.

I A3, F 2 2 30 Yekd nRel o] dEF o9 pHE 6.68S UENIA, SAEe 0.19%¢ AL s}
ATHE 2). =3 Ag O} 47.98, H A== 3.54, %“—'.‘E—E 8.712 YEPFTHE 3).

ol

2,
il
lo
o

* 2
AdF 4= pl 2 UG
pH A3 (%)
d9F 4= 6.68+0. 02" 0.19%0.03
7y ke Ha+ Z+=H12H(n=3)
Z 3
AeF oFF9 Hunter's color value
HIE(L) HAE(a) )
A" o2 47.984+0.73 3.54+0.11 8.71+0.40

odEAEe 7] A <1-1>elA Az AEFS ol &g dFo olstshd 5EA4E FAHE] 8, A4
e, &= 2 BEES S5

AYHZ Nedcalf B Gillese] WS o]&sto] ST, AMHF A=2Ys 1 ¢
ZF wHkElI 30% HF 3,000 rpmoE FAlEE] ale] A 4
aal

Gl FA(gAM AE FuEwe] FA(9E Wi As dEd FA(g et W

L, YEEY 0.5 g8 30 mLe] S/ A4
2087 QAAE(UNION 5 KR, Hanil Science

C W 2AZE A2=AA FAS SAst Jd=e 2dz 5

H
=
o,
=
wm
28
=
o
—
=
(@]
=
D
o
S
=
[}
-~
@
o
N~—
rsL'
o
oy
ol
4
o

AN AER TG T LA

. 21413 2] F- A (€)% 100
. o 79 A _ - g
Y -5 (swellingpower,g/g) A5 A = T A(g)<(100- 8 3 )

%49 E 5o el veh o] FEATEL 357,560 Ao (F 4), SAES AR E LT}
= A% Urhis A SRASATHE 5).

1 Az
_Z_

Fgel mek gewe B mE S7he

¥ 4
AdF oFo dutxA
A9 F Id=F
T 2EE %) 357.56+1.63"




[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

ZIHS3d 10-2018-0020673

F5

A9 FFel SAE % e
2&(TC) A9 F 4=

L= (%) 9 (g/g)
50 3.2420.04"7 5.68+0.63"
60 3.38+0.04" 5.94+0.06"
70 3.55+0.28" 6.38£0.14"
80 3.94+0.09" 6.39+0.11"

"7 e

o

7+ EFHAF(n=3)

’ Different letter within a same colume(a-c) differs significantly(p<0.05)

<1-5> AL FS o] 83 459 ks 24 g4

o
1
T
o
)
m
rlo
o

7] AAe <I-ellA AlxT LI o] 8F dEe] Fabs e FAs] s sprlek 2
o] & Eeldlr ok 9 DPPH 2t 7% 24E EHa

TAAeR F Z¥¥E S Folin-Ciocalteu reagent 7} &zke] ZAdA FEE9 ployphenol A 3}Eo
g3 FUE Ay =P Zrd FMow waAlstE AL Y2lE F Folin-Denis BS o]&ste] =4
BA5t. R A8 A& 0.2 nlT Folin—Ciocalteu’” s pehol reagent(Sigma Chemical Co., St.
Louis, MO, USA) 0.2 mLS #7}3}e] 383 AoA ¥b-$A71 & 10% sodium carbonate(w/v, Samchun pure
chemical Co., LTD, Anyang, Korea) €<% 3 mL& 7}ste] ¢halo A 1A 7 B9 W] & A5 S 765 mmol|A] &

)

12 =APe. FFFAE gallic acid(Sigma Chemical Co., St. Louis, MO, USA)E o]&3F 7HaA(R2
=0.9962)°] TFEE AL FAAZX A 2dA 100 go 3k mg gallic acid equivalents(GAE)Z YEMIQ
o},

1,1-diphenyl-2-picrylhydrazyl (DPPH, Sigma Chemical Co., St. Louis, MO, USA) &tz A£A% A9 =AHL
ANge #FYZ AAF I (radical scavenging activity)E F43}= Blois2 Wil wel AASAT. S/l
FTEEE 8M% AR 1 mlel 0.2 mM2] DPPH &< 1 mLS 7}3Fe] vortex mixer2 10%3F & 3 F oA
3083 WS AIZ & 517 ol A FHEE SASAY. A8 E HUEHA gL gzdy Buste] f2 2dz
27 A4S ofdlo] A& o]&3dte WEER AXSIGIT. 7 AR wEHE YT AT @4 FHE a9
%, 50%] DPPH tt)Z& A A= 3kl 1Cs(Inhibitory concentration of 50%) 2.2 F3Fo] YEeERAAT.

DPPHEY 2 A5 & (%)=" 3= =
=

a ¥ 6ol YElH ule} o] tsEd SHAY, F EYdE 2 63.60 mg GAE/100 gollar, DPPH
gz AATE 1622 YERNSS W 10.88 mg/mLl RS &<ls) 6

% Z9 = = (mg GAE / 100g) DPPH & &A5 A4 (ICx)

A 45 53.60+1.61" 10.88%0.26
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[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

ZIHSd 10-2018-0020673

V7 gre 9t wEAR(n=3)

4 Al o 2

AL FE o] &3 B9 Ax ¢ ol FIAEA H kst &4 g

<2-1> AEF dFES o] &3 F Ax

B gz E5e A7) AA <1-1>olA A3 dEF AFS o]8ste] PSS Axsy] fE HAd wjdnE
BRI =

S =3 A5 A9E EE ddFE o4 vSS 0, 25, 50

e AT ol WdE oE, Wk,
A% AL P78 Bol Fof 4TeA 1547t WA
s

o

0,
o
tlo
2
BN

o
ol
32 o
2o
I
ot
[l
—
2

2 7592 trEA A7tk

A71eb o] ALF okFeo] HIE(0%, 25%, 50%, 75%)S TFEA Hrlete] FAS

=3 o =
=, Ax, 2247 F ZedE &%, DPPH radical 274 24& Frista 7EE H7HE A ST

X7
AT Jad E3E A =4
AE(g) <78
0% 25% 50% 75%

AT 4= 0 25 50 75
wols 100 75 50 25
A 20 20 20 20
A2 0.2 0.2 0.2 0.2
FHEL 0.8 0.8 0.8 0.8
E 60 60 60 60

<2-> WIF FFo| FRE P FEIF, o, IE R HAES H
Eoayse 7] Aad <2-1>dM Azd W
371 S18) 871k el Agatgrt.

FARoZ pH AL AEF TS HUFS I 3 gol| TFHE 27 LS 71Ee] 187 ks F 9 R sk

g3 obgo] dhgw A7 SR pi BE L MRS

e
o

ol

pH meter (PH-220L, iSTEK, Inc., Seoul, Korea)& AF&3sle] 33 wbE FHAste] Hgtoz veldddy. 9%
54L& 24 JEAI(ATAGO, N-la, Tokyo, Japan)& o]&3}o] 33 why Z7d3te] HFghs F3he], ° BrixZ ®
A3kt

ol

das AH7FE e M SAL S 20x20x20 mmE ZebA SASAT. A% 5782 Hunter A
(SPECTRO PHOTO METER CM-600, Konica Minolta Sensing, INC., Tokyo, Japan)& ©¢|&3dlo] FFujstoa W
th WE(L, lightness), A4 %(a, redness), ZFM%(b, yellowness)E YEFW R 153] WHE S5t
oz e, olwf AbgE B W9 e L, a, b #kol 77 99.37, -0.14, -0.07°] AT},
7, 3 8 WA 3 100 yvERd uiel Zo] AEF das HUMS e FREHS YT v AUl
8 1. Aask o, plE 9
FolE Holx FSITHE 9). MEe LT 5 H7MFol 3712+ F HEE Jeh= L(lightness) 4t
How Zasiglal, AMEE Yehl= a(redness) @k =S YeEll= b(yellowness) &b 242

Fetlth(z& 10).

ot ol M1
Mool ol

i

fUorlo X ol [
Wi

ro
oN Ho
o,

N

kN
o)

_12_



[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

ZIHSd 10-2018-0020673

Au FFo| THE WA £8P
473
0% 95% 50% 75%
TE FF ) 42.83+0.69"" 53.10+1.24° 58.37+40.45 65.17+0.34"

¥x9
AelF AFo] st S pH ¥ F uFE I

478

0% 95% 50% 75%
pH 6.38+0.07 % 6.3740.02" 6.34+0.02" 6.4140.01°

S H a C
1P 3.4040.00 2.50+0.12" 1.8040.00 1.2040.00"

&aF(° Brix)

N
=
rlo

& Bt £ EFAA(=3)

¥ 10
Agd 3 oFFo] 4% %789 Hunter' s color values
478
0% 25% 50% 75%
3= (L) 49.64+0. 48" 42.1440.81° 39.99+0.37° 39.7441.10°
HAE (a) 0.5340.15" 1.1240.11° 2.5140.06" 3.6340.27"
A= (b) 5.6440.24" 5.9040.31° 7.3140.16" 8.4140.53"

"7 gre BF £ EFAR(=15)

2)Different letter within a same row (a-d) differs significantly (P<0.05).
<2-3> A9 F 7ol FHE B JAE =2

2 AgAEe dEYd Jus HUre e JiAd 243 548 99, Texture analyzer (TA/XT2/25, Stable

Micro System Co. Ltd., Surrey, England)E& A}83le] 2204 7%= (hardness), ®2 A (springiness), &84

(cohesiveness), A2HA(gumminess), 34 (chewiness)S =43 Th. olw A7) A &FE= 7] 20%x20x<10

m=Z st o, 7]7]e] SAHZAL probe P/20, pretest speed 2.0 mm/s, test speed 2.0 mm/s, post speed

2.0 mm/s, distance 50% strain, load cell 5 kg® & A3} t}.

7oA, ® 116 YR wkel o] g
s

gy woHon gasts 29 wal

o
O

Ao A92

ES ol wrierol Zbgkel wel wA, A4,
W, e 44 Ql

h=
FOAH Aol melA g AL B

flo

(£ 11).

H* 11

_13_
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[0121] A F odFo] sk S AT 54
473
0% 25% 50% 75%
B 7.67+0.01"% 7.5340.86" 7.2640.18" 6.9040.87°
ke 0.84+40.03° 0.65+0.08" 0.57+0.06" 0.58+0.15
T34 0.1540.01° 0.1540.02° 0.1440.00° 0.1340.01"
ERi 1.2040.07" 1.08+0.16" 1.0040.06" 0.9940.04"
A8 1.0140.09° 0.74+0.18" 0.5740.03" 0.57+0.12"
[0122] V2 gre A+ mEEaHn=3)
[0123] 2)Different letter within a same row (a-b) differs significantly (P<0.05).
[0124] <2-4> WEF FFo] FHE I F3 &4 g9l
[0125] B g zEe AYF obgo] E e st E4 SAHS s 7] AAld <1-5>9 A2} o] DPPH 2t
2 27% @4 0 Zedle gue SPasich
[0126] A, & 120 vpebal vhel ol 3 EeldlE W W OPPH IR A4 BHL YT AT BrhEel F7t
5% foden £ e Yl A2 FAFAT(E 12)
X 12
[0127] ALF dFo] e Y7 szt A
+73
0% 95% 50% 75%
& E9E A (ng GAE/100g) 0.4740.06"" [1.1140.07° [1.7440.03° [2.1940.15°
DPPH Tzt 2A B4 (%) 16.0941.49"  |54.4442.00° |75.9641.30" [84.7040.87"
[0128] V2t gre Wt RN (n=3)
[0129] 2)Different letter within a same row (a-d) differs significantly (P<0.05).
[0130] <2-5> YT &0l e FA9 V5= r}
P13 ¥ wwAEe AR GFS e P L% ke A6 e 2ol Adaa
[0132] TFAHeZ, FeHaA Ago] AT AEFLs T A 208 S ez AAsIen, ZF AgE dAI 7|2
Zhl s st sk, #@rEEe A(color), FF(flavor), W(taste), AZH(texture), ZHAZ
ol 7|3 % (overall preference)o|Q o™, 74 HEWS ARSI H sl ).
[0133] Ay, 3 139 YEeRA whe} o] g Az AAAHQ 7|EEoA 25% H7lo]l fFHeE e HAL4E ok
tHE 13)
[0134] olte] AnE Zdse] B w), dEF I 259 A}Ee] AL Axdchd gl BAE AL AU
FABIHA 75 AFLZ AR &5 FHAZD F US FHolth.
¥ 13
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[0135]

[0136]

[0137]
[0138]

[0139]

[0140]
[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

ZIHS3d 10-2018-0020673

473

0% 25% 50% 75%
A 4.50+1.32"% 3.20+1.36 2.75+1.16" 3.1041.25
2'53: a ab b b

4.9541.07 4.00+1.26 3.5040.83 3.3541.23
EN 3.45+1.39" 4.35+1.60" 3.40+1.50" 2.70+1.42"
Azt 3.9541.48" 3.50+1.61° 3.9541.48" 3.1041.62°
AAHQA 715 = 3.8541.27" 1.95+1.55" 3.0041.41" 92.7041.38°

7} ghe Wit HFAAHn=20)

2)Different letter within a same row (a-c) differs significantly (P<0.05).

F ukE =Aslgd o 1 Ab= SPSS Statistics 21.0 software(SPSS Inc., Chicago, IL,
5 9. 524 Holrt du FEe diEside EAREA(ANOVA) S A A5l
t

Duncan's multiple range test® P<0.05 F&oA F9x AAL 2AAst9T).

4 Al o9 3
ANLFE o] &3 FHo Ax ¢ o9 F4 54
<3-1> AL F & o] &3 T AX

B oagAEe A9 olg FUS 98 AEAE Fhol Agste] FASH 2L FAE BHL doluglr),

FAGoR, gFe AEFTS 77} 23] FAS T AL Az s E71E AASSIT. 47 TS 03
Hjo] B8 s}sle] A7|ubES o] gadle] old|a 20%-7F AE A 387E u Atk ZH7re] T8 60 meshe
AR Ay JA7 vAE AAS L Y FEA 47t AmE Yol g ¥l o ulA7]el Zo} Azt &
g3o] g wE Ed EAS sty Y WEFS 0, 25, 50, 75 EE 100% HIFE RS

SESECE
-2 ALFE o4 THe EQ =4 ol

B A AES A7) Al <3-1>ellA Az AP el mE diFol pH ® Ak S-S A6

2,

TAHCZ, pH 54 flal 7] AAle] <3-1>ol A Ax3 AT gkl
pH meter(Istek, pH-200L, Guro, Korea)® Z=AH3}ct. A= =F
dish(55x 12 mm)°] Ho} Hunter M =A(Chroma meter CR-400, Konica Minolta Sensing, INC., Tokyo, Japan)
2 43,

7oA, # 14 %1500 e whel 2o plgtd AEFTE AR S FaSla(E 1), Ake dEEe A
7SS Lk bat2 Aasiloy agtol A= T3 2po)E HolX

% 14
ADT F5el pl g

dE T )
0 25 50 75 100

DH 1)a2) b be cd e
6.88+0.05 6.78+£0.01 6.751£0.01 6.71x0.01 6.671£0.01

_15_



[0149]

[0150]

[0151]

[0152]

[0153]

[0154]
[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

ZIHS3d 10-2018-0020673

D
Values are mean*SD (n=3).

’ Values with different letter within a same row (a—e) differ significant (p<0.05).

£ 15
AEF F72] Hunter's color value
ddF g (0
0 25 50 75 100
Y 70.61£0.15 " 66.29+0.17 [65.33+0.32° |64.4420.22°  [63.76+0.06°
2’ ~0.65%0.02" -0.63£0.02°  |-0.73£0.03' |-0.83+0.01°  [-0.68+0.00
Y 7.53£0.05' 4.4140.06  |4.06£0.05 |3.43+0.05 2.77+0.03°
Y L: WX(lightness). ? a: A% (redness). Y b: DA% (Yellowness).

Y Values are mean=SD (n=10).

V Values with different letter within a same row (a-e) differ significant (p<0.05).

<8-3> ALFE o8 T/ s 4 A

B oagREe 47 AN S BA AxG 49T FFol BE YRR F FslE FF 2 DPPH radical
aA% ZAE AASs

TAFeR, F Z9
ml ¥} Folin-Ciocalteu'

AAld <3-1>0| A Az AEF FdFe W2 g7/ A= 0.2
7bsto] Ao A 3% FHSAIZL $, 10% NaxCOs&< 3 ml<
Spectrophotometer (UV-1800, Shimadzu Co., Kyoto, Japan)

[e]

765 mmoll A FHEE ST, BEEAS gallic acidE ol &3kl 3, DPPH radical &27% 54
Q oo
[e) =

2 . 2]
S 98l A7) A& 0.1 mlo] 60 uM DPPH €915 3.9 ml 7F3F 5 vortex mixer® 10% FE3slar, 9haloA 30
B ukx)8 Z Spectrophotometer & 517 nmoll Al FFEE =A%)
ooAT, F 169] e sk ol AlgFe] Azkeke] Zrba4E DPPH bt 2/ BT E smaiere] 27}
S AL gelgons, ANPL o8 Fhol PUs BHo| & AL skl
X 16
AL olgd FHo| s} B4
de T sh=F (%)
0 25 50 75 100
1 A eZ c a
DPPH radical 2274 |0 50 6" |49, 44+2.20"  |64.50+4.04 78.86+2.25 [93.7140.34
5 24 %)
2 Zalys abek . . .
& EEE A 1) 994001 1.04+0.02" 1.1240.02 1.1840.01" |1.2840.04
3)4)
(gGAE/100g)""

Y Values are mean=SD (n=3).
? Values with different letter within a same row (a-e) differ significant (p<0.05).

) . . .
’ GAE: gallic acid equivalents.

1 . .
Expressed as g per 100g of row weight in solvent.

_16_



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]
[0174]
[0175]

[0176]

[0177]
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<S-4> AHFE o] 8 Fw9 715= HU}

BoOREAEe 7] AAd S-BolA AxS AYE Gl hE WERe] EEE B 8 BEuAE

gl

FAGoR, PeAAE W Ut L et panel = Aol Wl T 7H, WS dihe 1dem

2 AF, x 170] dERd upeh o] Bk gitelA e =7 9 AAA Aol AEF 50% H7twel 7MY E
2 HE4E K AL I on wEld dEF 50% Mrbaro] 7FFAFEel A& s sleAel E RHe
2 ®elt}.

AdF I (b
0 25 50 75 100
& 4.2+41.48° 4.941.20° |4.5%1.65 3.3+2.00° 3.841.93"
K 3+1.41" 4+1.41"  |4£1.49" 3.2+1.48"  |4.6+1.65
kS 3.4%1.07 4.241.40° |4.6%1.78" 3.4+1.51" 4.141.52"
Skt 4.5+1.35 4.3+1.16° |4.5%1.65 3.7+1.25" 3.5+1.58"
WA AEE g 64 35" 4.6+1.17" |5+1.41° 2.941.37°  |4£1.49"

Y Values are mean*SD (n=20).

’ Values with different letter within a same row (a—e) differ significant (p<0.05).

SAAZ

EAA = SPSS Statistics 21.0 Network Version(on release 21.0.0 of PASW Statistics) softwareE ©]&
st WAbE A AAskAT. el Aelrh 2l 4 Duncan's multiple range test& ©]-83Fed p<0.05 %
oA Frolak HAgE AAISAT.

4 Al 9 4

ALZ L o] 83 ofo|2ade] A= & oo TA E4 &2l

<4-1> AEFS o] 8T ofo]2aH 9 A=

BougAEe AYTS o el ohol2AHS Az A /1% ge 4P 4N

WG obolzay gl AEHE ARt HALEAYT (F) FoAUANA TYste] Mg}
gom, ZE LARF(RA), FHCIASH), BABALSD), AKFCILSHE FAske] Agaanh,
ofol~ZYel AR WP &S E 183 gov], WAFY W& FARA %, 4AY, A%, THE 2en
e T T U & YO EANAG. WA olol AL 256, 506, 754 AWFS WA A
AREen G AETL WA DL AL hrEow do] Axadit. WA 4G A% T &
g, $f, BAY, Afsh AAFL Qs ARE/L HES A= AC H-630, Hanil Instruments,
Seoul, korea)® 4%7t EFAA}. 1% F ofo]2AY EFEEL -20TAA AR
¥ 18
WDFS o G4 ofo] 2P| AR FF &

A= 0% 25% 50% 75%

g 0 5 10 15

a4 12 12 12 12




[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

ZIHSd 10-2018-0020673

L agd 8.5 8.5 8.5 8.5
1 75.5 70.5 65.5 60.5
A& 4 4 4 4

42> AL FE 0|87 ofoj2ade] ¥ 54

oA 4] AN <4-BolA AxE AYF Gl 0 olelnaYel FA HHL A A9 p
S

TAAo R, AEF olo]AamYel Yri= AENS A (ATAGO N-2E, Atago, Tokyo, Japan)Z o|-&3lo] 33]
W o g SAsglonm 1 Paghs Tt dEF ofol2aAdH ] pHE A A WE 3 gol SRHT 27
53] w¥AIZ] 3 pH meter (PHM 210, Radiometer, Lyon, France)@ ZF-2olA] 33] WtZo=w =4
stgleom 1 ks Feksitt. AEEF otol~aye] HEw AEF MUY ofo]xdy ETFES 200 ml FH3
Alm 2=7F 3~4T<2 AEjelA SAHSA . Brookfield DV-II+ Viscometer(Brookfield Engineering
Laboratories, Ins., Middleboro, MA, USA)2] 69 spindles AFE3}e] 10 rpmollA] 28-o|A 45714 18 3H40
2 33 543 & Hdgoz Yl

2 AF, F 19 D 3 209 Ve ulel Zo] Bret Ay =4 Ay AdF 75% & olo|~3 o] 25.13 Brix
TR OE ofo|~adEY vlasA M e g JERtH(E 19). M= 574 A3 L(lightness) @t #E

= 4&S B9, alredness)#t@ b(yellowness) gt 71l wel S7kste 48S B
WCHGEE 20). pH SAHZAF 0% ofelxAFe] 71702 7P %2 @S WEHAAH.

=y

(3

FZ 19
AP F ofo]~aye] Fx, A& 9 pH
delF 3= (B)
0% 25% 50% 75%
pH 7.17£0.02a 7.12%0.01b 7.08%0.01c 7.05+0.01d
g = 19.80£0.00a 19.46£0.06b 19.06£0.06¢ 18.76£0.06d
A 4.00£0.00 6.00£0.00 12.00%£0.00 16.00%£0.00
1)Mean £ SD

2)Different letter within a same column(a-d) differ significant (p<0.05)

20
A9g ofolzme A
dE3F sk (%)

0% 25% 50% 75%

L (lightness) a b c d
80.08+0.78 76.61+1.61 70.3242.09 67.7740.25

a (redness) -0.86+0.02" -0.4040.04° 0.45+0.03" 1.4240.04"
b (yellowness) 1.7440.03" 2.6240.05 5.5840.04" 8.4540.04"

Nean D
2)Different letter within a same column(a-d) differ significant (p<0.05)
<4-3> PP F L o| 8T ofo|2aFe 7ZE B}

& A7 AAle <d-1>el A Az LT gl wE ofolaade] V|EeE Felsly] 9 e
[e:



[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
[0199]
[0200]

[0201]
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of gzl Awer & AASY. FrhEHE 73 AEHAH, W9 d 44, FAE AAE @ 7H, Wi =
thHs AMg&da HJrtgdEe ofo]l~a7 9] 9B (appearance), 3FH|(flavor), ©iH(sweetness), (color), #
E

Sh(astringent), WAl 7] % (overall acceptability)® a3} T},

oA, E 216) vhebdl wpsh gol Slw, Ful, v, A, AAH AFEAAE AYF 7S FHE obolx
agol A4 A BARAT, R RAAE S5 o] ALT D7 06 ofo]=Ae] 7 %

AelF sk (%)
0% 25% 50% 75%

Q,]-T’d— b b a a

4.9140.67 4.7540.62 5.58+0.51 5.66+0.89

u a a

A 4.8340.72" 5.3340.78 5.8340.58 5.83+0.83

301313] c be ab a

5.58+0.90 4.8340.58 5.1640.58 5.9140.67

IZ]—U]— a b b c

TR 6.1740.39 5.5040.52 5.0840.51 4.5840.67

6.3340.49 5.58+0.51 4.8340.39 4.50+0.67

3l o) c a

AA 718 5 1740 58 4.58+0.51° 5.8340.72" 5.9240.90

1)

Mean£SD

Y Different letter within a same column(a-d) differ significant (p<0.05)

EABA

FE 432 33 oA ¥tE =Aslg o 1 A= SPSS 22.0(Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USA) software® o]&3le] BAMEAS AAISSATE. Fo2 2ol7) Qe o tis)
A+ Duncan’ s multiple range test® P<0.05 S=&o|A] F-ox AAS AT},

él Al o 5
23g ol8d F59 Az o9 FA 54 I3 B4 FA

<S> ALFE o] 8F I AX

2 IgaEs dEdFS o] 83 55 AR A8 s 22 AES I

TAHo R, B AFore= FTHE(Beksul, CJ Cheilledang, Corp., Seoul, Korea), A% (Manna Co. Ltd.,
Sejong, Korea)e AF&3litr. @€ Fox #x] dES MeEsiglon], FEAHX](Food Synergy Co. Ltd.,
Seoul, Korea)olAd 43 Evze ddS =43t mixer (MCH600SI, Tongyang Magic Co. Ltd., Seoul,

Korea)® #2138 % 40 mesh #|(Chunggye Co. Ltd., Seoul, Korea)oﬂ A4 Ao Abgatdet. =] wigt
D ARE Al A Z=H dn] A A3E EdiE ste] B 223 22 ad} &R Az, drkRe
s 4 F odX WY BES 4R T 10095 7158k 15%, 30%, 45%°] S=%F Hristal, &8 7hsh
o] A2(20T)ellA 107F Wh=g Fol Bh=g vl Jo] Ao 1AI7F §F A Zt. SR v=sE
< AW7](Shule Co. Ltd., Cangzhou, China)E °¢l&3te] F7 4.0 mme XHUHE THEIL o]F H3ste] oa
0 mn TS WoE A4 o HE T 4.0 om, YUH] 4.0 me] AWES A x5

¢

=

o
ol
QO

S~

*x 22
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[0202] AA AN B o wE Az wFH
Aé?‘i_(g) /\E] ;:_']E_l)
Control OLP15 OLP30 OLP45
w7} = 200 170 140 110
o#Hx AE B - 30 60 90
e 4 4 4 4
= 80 80 80 80
[0203] Control : 0% L ®x] d&E ¥
[0204] OLP15 : WI/I5+99# g 2 djv] 15% o#x Ad &
[0205] OLP30 : WU7FF+e =] gk B2 tin] 30% S #Alx dd F¥ut
[0206] OLP45 : R7FE+Q dllx] dlgk Bk thu] 459 Q#dllx] dg 2

[0207] <5-2> AEF L o] 43 I =7 EA HU)

[0208]

[0209] TFAH R, A7 AA <5-1>04 A AY BDS o] &sle] A %3
5 % =]

[0210]

[0211] o A 2
o] = 'Y ¥IE 45t ekt ‘?ie auJ—‘ir 5 &l HgEE SAs] f8 a2 W
B2 Ao W7tale] #33=A(UV-1800, Shimadzu Co. Ltd,. Kyoto, Japan)E A&3ke] 313 6

[0212] a & 239 YERA BRe} o] oA Ad FEro] upol| mE I g EA4S e Ay xg A
o] T oA Y BHe] b wE S Holx Zdrt. XA
= FAE e AdE Bela, A9 FAVE S we
9 F gz %TA A §-9= 7b7F 35.16 g, 25.00 nLZE 7 S gk o
Aot Bu= Z4zh 37.57 g, 35.11 mbE 7H4 & S JdeEuydn. $
HA7Veae= Zbz; 41.10%, 43.62%, 50.12%= H7lekoe] Zv)ste] uwlel Z7}
HAT(E 23). ol Wi FEFFEC] WA dY Bunc JuHoz vy wid F,
FREFE0] = Uit Aow ddHEnt, % § FE gxE ehE F3EE 1
a1, W] FHuheFe] woldd wEl Frlehe AXE YERdlen, ox Al
o] 0.18% 7M4 =& 7S HIUH(E 23).

tlo
fz
32

[0213] ouA AW B o] wpE Axwel FA 54

Control OLP15 OLP30 OLP45
[e] = Z)a. al
A el A (@) 95 0540.027% 25.0240.02" 25.01%0.00" 25.0340.01"

< o] X c c a
FoRel A () 35.16+0.02 35.30%£0.12 31’3.92i0.09b 37.57+0.13
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[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

[0225]
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=z kel ) c a

wel e 40.35%0.13" 41.10%0.38 43.62+0.36' 50.1240.59
FeaTE (D)

kel 1=Myi c a

e F el w9 Gl) o5 6040.00° 30.2140.18 33.1140.19" 35.1140.19

ko o] Bk ¢ 3

29 F B HE | 140 00 0.14£0.00 0.15+0.00" 0.18£0.00
(0.D. at 675 nm)

Y Mean=£S.D.(n=3).

) Different letter within a same row(a-d) differs significantly(P<0.05).
<5-3> ALFE o83 I9 A= =F

ke

flo

A7) AN <5-1>0) A A 23 QAR WE BEure o] 8d ==

Foict.

mx e

o
1=
b
e
o
o
Ho
:Cg
of

i)
N
o
e
o

o rt
ol

qE 3
TAHORE, 7] a}‘]Gﬂ <5-2>0A ZElE QHlA] Y BEs HrReE a5 Mkel A %%H A= 57he
S YR BoEa AURES M4 (CR-400, Minolta Co. Ltd., Kyoto, Japan)E Alg3le] SAHstgon, 1
S Hunter's L(ME), a(AAE), b(BFAE) groz TASYTE.  olw Algs @Al 319 Hunter Scale& Y
= 93.04, x = 0.3135, y = 0.3199 ©]¢T}.

1A, E 24004 yER vkel o] MEE UERE Lk diEare] 67.18% 7MY %ok A
o] H7iao] ZFrhshel uwhel 747k 66.18, 61.75, 60.040.% Wyl #AASHY. JAEE el agho
Soll= MEebE v AutE gixgto] 1.938 7P e e vEhia odA W = A7
7V THX0.05).  FAE=E YeRdE bike] A9 tiEdto] 8.892 W gk

o] whah %ﬂ@uii =

e A Ag 2ol Hrpgke]l Frhghel wel 10.05, 10.94, 12.560.% gho] FUbeRivh. o9k Ze A=
A= ANdeo] FQ AL YeR= flavonoid BIEAIQ flavonol, flavone 59 Al¥#-o] 7}Ed QAo
7V AR E 3 Bk Alge] MoR uiyHA me] Al o g JElhd Ao s Azttt

Z A
odA AY Buke] Feko] wE xew W Aw
Hunter’ s color values A
Control OLP15 OLP30 OLP45
L 67.18+1.28"" 66.18+1.17" 61.75+3.26" 60.0440.78"
a ~1.9340.08° 0.65+0.18° 2.9240.15 4.40%+0.30"
b 8.89+0.23° 10.05+0.65 10.9440.51" 12.5640.56"

Mean+5.D. (n=10) .

3)Different letter within a same row(a-d) differs significantly(P<0.05).
<G-4> AEFS o8 T4 2A 54

2 AP AEL g7 AAld <B5-1>dlA] Az QA dd g o] &9 g A SAHE 8 A
g, v, 4, A4, AREE S

TAROR, 7] e <5204 Z2lE S#X WE FES o] &g I7E 7 dHHoZ plated] &
3l Texture analyzer (TA-XT2/25, Stable Micro System Co. Ltd., Surry, England)@ ZFA3}1om, 71719
A Z7S option TPA(texture profile analysis), pre-test speed 1.0 mm/sec, test speed 1.0 mm/sec,
post-test speed 1.0 mm/sec, strain 50%, trigger force 1.0 g % maximum force 1 kgO 2 settingd}th.
217 20 mme] Y3 probe plunger& AHE-3te] 53] Wb HAste] Hdas ek, AlEE HEEES ® Ao

A+= force distance curveZH-E Al&9] TPAE computerZ F23}o] 7 % (hardness), F-Z4J(adhesiveness),

e ol
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[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

[0235]
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of
oL

2 A (springiness), 3/ (cohesiveness), A& (chewiness) B 717d (gumminess)S 783t th.

1oAY, ® 250] yERd wpel o] oA dld el HUbES dElete] Alxd o] Ame il
537.53 g/em 0% 7P % ghe RAm, UA AY B 45k HIHLS 314.06 g/om & S e e B
ATk ol oA MY FEo HUlo] FrbstHA A ow WbRe] FHo] astnm SRl Aol

Mo QA el Avz melA},

=

e o] -15.68 g/sE M Eokal, BUS HUMESE dolxE AE Bu. @84y $PALe
zo] Z+7; 1.28%, 0.46%2.2 71 )

Ath AL tlETUF 652.63 gollod, il dY -k HrieFe]l Tl whel AA folAHom 7hAas)
o] A AL B 45% H7holA 419.86 go 2 b S UEhgth. WAL 567.65 g0 & o] 7
FokA, eRA WY FHe] FHybgo]l TSl whel fojHom Aste]l oA WY B 456 F 7ol A
408.77 g& YEFNSAT

¥ 25
o34 AL BN PP e zelw W 247 54
A
Control OLP15 OLP30 OLP45
AT 2 2)a3) b ¢ d
A% (g/cm’) 537.53+17.98 446.1546.78 393.7146.29 314.06+12.69
1=] V]' 4 a a C
TE (8/s) |15 645,17 -22.02+4.59 -34.84+5 54" -48.61+2.47
EERR0 : o g g
1.2840.61 0.78+0.08 0.60.+.044 0.53+0.07
2 21 A a a b
sl (W) 10 46+0.04 0.40+0.02 0.3340.05" 0.2940.01
Zi]}\c'} (%) a b c d
652.63+24.69 579.58+27.31 512.99422 .54 419.86+18.80
A4 (%) a b c d
567.65+9.35 506.94+5.86 481.50+16.63 408.77+12.92

Y Mean=£S.D.(n=5).

Y Different letter within a same row(a-d) differs significantly(P<0.05).

<56-5> ALFE o8 I 445 4 A

v HEAES 7

>

A e <G-1>oll A Alxg oA dd BES ol§

| 9] gatsl &4 E1S 9ldl DPPH
radical 2AEAH 2 F Fg|#= ¢+ (Total polyphenol contents)S

gasitt.

TAH o2, DPPH radical 2752 Bloise Wl F38t FA AT, A o <5-1>ell A A7 Q@A
g Bds o]&3 I AR 3 g& FTRT 27 s 7FE Fol 24A1F FEg F Als 1 kel 0.2 mM
DPPH(2,2-diphenyl-1-picrylhydrazyl, Sigma Co., St. Louis, Mo, USA)&% 1 mL& ¥ F 22oA 3087+
HF-S-A1A 517 nmoll 4] spectrophotometer (UV-1800 spectrophotometer, Shimadzu, Kyoto, Japan)® 3 T=& =
Aadcr. dERzwe AR 84 1Ll DPPH €9 1 nlE 713t & A-2olA 3087 WX & A5 e =4
oAlA FFEE Z4sk3lth. DPPH radical &A% thad 22 ZAEA e o3 gHitsiint.

e ot

f
N
il
>

£ Folin—Ciocalteu reagent7} &Ze] 7oA FZE9 polyphenolAd
A ZEEd Ao R WA= AS AT E g FolinDenis "ol wet =

0.2 mLe} Folin-Ciocalteu's phenol reagent(Sigma Chemical Co., St. Louis, MO, USA) 0.
A71ste] Aol A 38 x| & 10% Na20038€< 3 mLS 71ste] 1A Al Ao W] & 765 nmell A §3 %
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[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]
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Q3R o, FFEIFAL gallic acid® o] &3 FF A H&sle] 100 gol W mg gallic acid
equivalents(GAE) 2.2 e ATE.

LAY, % 26 23 2700 dERA vk} o] o X A" ks HUbeE w47e] DPPH #oZ AAEAES dix
oA 31.30%9C. 2 7P HEe S Heow, oA dE ET Hryio whEl 15%(38.12%), 30%(42.43%),
45%(64.27%)21 A= YERNATH(E 26). #AEol= tannin proanthocyanidins 52 = 33E So] £9
Ko ol HiEe] Ao Fgitst EAE YEhE ZoE BiuEa gl

ZHE &% SHZ4Y dE2F 59 polyphenol 2 24.78 mg GAE/100 ¢& YERNS e < x] Ad
w A7l wE)l 26.09 mg GAE/100 g, 32.33 mg GAE/100 g, 34.83 mg GAE/100 g0 Z7}8}9th(F 27).

&
A=)
Rl

Hx 26
A Agl B skekol] wE )y wWel DPPH goZ ~AE A4
PEE:
Control OLP15 OLP30 OLP45
DPPH radical 2715 | gy 50 172% 38.12+0.21° 42.43+0.32" 64.27+0.22"
244 ()
2)
Mean=®S.D.(n=3).
3)Different letter within a same row(a-d) differs significantly(P<0.05).
Zx 27
oA Ad By ek e xgy We & ZYvE &%
FEE:
Control OLP15 OLP30 OLP45
= X 3= skak 2)d: c a
& FElE A oy 740,307 26.0940.50 32.3340.20" 34.8340.30
(mg GAE/100 g)

<5-6> AL FE o] 83 9 7|3 = HI}

VoA 7] Al <G-1ellA Az edlA] A" 2TE o8& w5 V|ax HkE S deHA
= AAskid

TAReR, oA dY TLo| HrheEs EEjste] Axd w4 e Hrbe AFFE s 30l Al
Agol HAep HAol thste] Fie] oAl F At A7) A <S-Dellq Az edlx] A"
S o] 88 W= 5H7F 2ydte] EE Bo WA & AAAM B7E AAT F, A AY dERE TR
skl 438 Aol st Algstsl Zbzke] AlBE WIHEE ggde WEA BR RHS dyollles
ST, @SS S AL dA, B 23 % AAH VEER e dERT 5855 73, -
AMEE7F Ses 1Hs ZA8ES A0

AT, 3280 JERR whe} o] Aol g AEwe odlA dY B 156 Hrkwte] 481802 M Ee
e HERRSIAL, 45% IRl TP w2 ke dEhigith. ol ZIAA Ax S Hlud o, e[l

! 3]

A g el ofa) =] W FRAshal Aol g
UEhe] 15% H7ba 74AE o fiet AEEs =
39 aAl7)e Aow wotdE,

Sl = odx dd B 30% HIbEo] 4.90802 7 o kS moom  uxo] 4,528 0

2 7P 2o ks vehiith. gk gk AEEE o dx ddg BT 30% HIbao] 4.528 Ho kS Hith,
A7bol 3t M3 dxdtd Hl&) ux dg FEut 30% H7bao] 5.242 7P E=gkont, 45% H 7 atoll A
2 AAze} vwgd v, oulx A B FHrieko]

= - |=4 —i_l:
FABEE T50) A%, RAY, B84, S84, 24, WAL DRANEA T5e) Al UE AEEE




[0248]

[0249]

[0250]

[0251]
[0252]

[0253]

[0254]
[0255]
[0256]

[0257]

[0258]

[0259]

[0260]
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w450 o) F7be] Aol =] 2AE AUAI Skl st e8]E =
zZ

X 28
oHAX dAY B ke wE zEyE W #5Hst
PEE:
Control OLP15 OLP30 OLP45
)] 2)as a a b
AS 4.62+1.40"% 4.8141.03 4.5241.03 3.76+1.34'
Lﬂ/\H ab ab a b
i 4.52+1.36 4.4340.98 4.9041.04 3.7641.34
]' a an a D
EA 4.48+1.21 4,19+ 1.33" 4.52+1.95 3.57+1.29
Z A7} b b a c
4% 4.33+1.32 4.4341.40 5.24+1.14 3.3341.15
:' S al an a D
GRIS IR 4.24+1.18" 4.1441.46" 4.76+1.45 3.67+1.02

2)Meanw_LS.D.(n=30).

3)Different letter within a same row(a—c) differs significantly(P<0.05).
EABA

BE g 33 o) HbE HA3P o 1 Ayl SPSS 21.0(Statistical Packege for Social Sciences,
SPSS Inc., Chicago IL, USA) softwared ©]-&3dlo] ®EAREA(ANOVA)S AAISHEIY. F94 AFo|7F = ol
3} 41 Duncan's multiple range test® P<0.05 F=&oA] fox AAL A%},

4 A 96
AHZE o] & o Ax E o9 FAEA A
<6-1> AL FE o83 A9 A=

W oNgAse THESYnge $RT WATAS Az 98 sk ol A@sA.

in
2}

TFAHoz, Aol AMgHE WEFL HIELUAHITOZ F FTAIUXA Y3}
Ao MASguH(ZHeLeud 55% ol e, FE: 76.1° Brixk, A4,
sHiTE. WMEF 30 g9 F MY BE 9, JtaER S AVldA JtEs & 2
of A8y 2HESYIGS HUtete] A& AoWA e Fv) 64° Brix7b 2 wj7bx
gl 7l &S A thH] 0%, 25%, 50%, 75% H|EE HIFsItk. ol @A AxE Me WYZIAA

£
fr
to
)
K
2

)

K
oft

o = 32

g
Nt rlo (g

lo,

Y

N

i

[o to rlo

>

10 e oft

e
gg
32
o
&
N
i ll
Jn o Ok oo o

o
i)

B ougASe 7] AN <6-1olA Axd ALFE o g Ho) FA 54 FAL S, T, o, A% 4
Z] 3]
h=!

TFAFoR, e ARE A FHe FE=A(ATAGO N-la, Japan)= A3}
o <6-1>9A Axd ALEFS AR 3 gl TF/F 27T 0LE Y3, F

210, Radiometer, Lyon, France)@ g0 FAH3AT. A7) A5 AEE =
Tz 28] 843te] 25T AElol A=A (Brookfield DV-1T+ Viscometer) 2 Sttt Ax 545 9]¢
A7 A|8E petri dish(50x<12 mm)el]l o} AMZ=A(ND-300A, Nippon Denshoku, Japan)@® L(lightness),

a(redness), b(yellowness)ES =43} ).

o)
it ofo
=
o2
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[0261]

[0262]

[0263]

[0264]

[0265]
[0266]

[0267]

[0268]

[0269]

[0270]
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2 AT, T 290 F 300 Ebd wisk ol phoh WEE TR Arh ol SRS ol
Fr=o] A4S E%E%ﬂl% HA7be upgl thztel vls) Solxl= AES YERITHE 29). A= A Ay
THESYIGS HESFE L =oAL a, bt WolAE AES HATHE 30).
¥ 29
22 E 2773 (ructo-oligosaccharide) & W 7184 1HE k(P L), pH @ A% H7}
THEZHIG T{HE (D) 7HEA ¥ E (D) S (brix” ) pH A= (cP)
0 93.00+0.00"" 6.7040.02°  |411.67+0.57"
25 b c b
20.3340.58 6.61+£0.01° |407.3740.15
50 19.33+0.58" 6.65+0.02°  |405.20%0.35°
75 17.0040.00° 66040 02 400 8340 32"
¥ 30
T EZ# 1S(ructo-oligosaccharide) $H-&ol w2 @e Mo Mz Hy}
THESIIT FHE (%) Hunter's color values
L a b
O 1)a2) a a
54.3340.19 6.04+0.02 11.90+0.07
25 54.1240.04" 6.09+0.04" 11.5940.06"
50 53.3640.03 4.79+0.32" 10.85+0.17°
™ 53.15+0.06" 4.75+0.09" 10.9940.11°
1)
Mean=£SD.
? Different letter within a same column(a-d) differ significant (P<0.05).
<6-3> AEF LS o] A 7|zxE #Q
BowmAse ] AN <A Axd Adze olgd Ml JEE He A HePAE
EREEE!
FAHoR, B WU os 9 oA 1098 panel 2 AFEke] MEst 584% 7, Hewsl
255 192 EAHA.
S oAs, E 310 ekl vt go] mREselnwd sk Bk TelAe A, WA, @R, aelm Aame
NEwA A 2 Aoz Uth} sREgend 5% Ak A9 AEANW bsyel g ke Aow
ElsIATHE 31).
F 31
IHES 1Y (ructo-oligosaccharide) $Hf-&ol wpE e Mol #AFH7} Ay
THELHIT FFE (D) 0 25 50 75
n az a a a
i 3.0040.67% 3.40+1.07 3.60+0.97 3.80+1.75
_]: a
® 3.00+1.14" 3.00+1.49" 5.5041.27 3.7040.95
%E’,l' ab ab a c
4.20+1.62 3.80+1.81 5.10+1.73 3.3041.25
q q a al al
% 4.80+1.75 3.80+1.32" 2.80+1.71" 3.60+1.62"
_] = a
A Ve 2.80+1.62" 3.50+1.51" 5.1041.20 3.2042.20"

_25_




[0271]

[0272]
[0273]

[0274]
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1)MeaniSD.

Z)Different letter within a same row(a-c) differ significant (P<0.05).

SAA 2]+ SPSS Statistics 21.0 Network Version(on release 21.0.1 of PASW Statistics) softwareZ ©]-&
sto] BAHEA S AAISIA Y. Fod 2ot e A9 oEH|uEAHQl Duncan's multiple range test& ©]

3le] p<0.05 &l Ik AAS AAEA ).

k1
N2

1
(g
~
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