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PRl AT GAE ot

AR

st7] AAlefol] ARggh e 2013 QHdelA FEE MdUE SRS AREEIGIY. AR(AR, AYAD),
2a(E) B AF013d XA, (F)YdaFE)s dyntEdA] A& Fujste] ARSEIGIY.  A¥F A=
SPSS(Statistical Package for Social Science. SPSS Inc., Chicago IL, USA) software package ZZ13 F
A EAREA (ANOVA) & A8kl Folidel gl 45l Duncan®l ©aW 7 (Duncan's multiple range
test) o= A& frejakE A8 ATH(p<0.05).

Age e A7bEe WabAse E 19 jFvle] met 2719 e A zssivh

HA, WAL 53] FAHEte] =] EodlA 8AIZE g &, Aol 1A 1AZE st Ao wx EV|E AASS
o Wkl A 1% 2ws H7tsh ldrﬂ]?} T 20mesh Al F W WH AL er. s &l 3B &
= & ¥ 19 EHUE F 160g7 £33 & FA7I(HIMF-985, SHAA7FASAL, A&, =)o 184 23] vl
Rtk rHlE EFe Al U AR Aa 58 3 £o2 vy Z 412 ¥ 20mesh Ao ¥ & MHg
I AEg Al A g H Al Wit
b A7 (AF 23 cm, ¥°] 4em)oll A2 Z/E 23 2.5em Fol2 T3 AEE ¥ F EHS 12
T H 2omx 2o ZEs AU QAT 2 LY 2§ W1 o] FoW AU|E AT 2 45 Yol
2087 Al BollM A, BS 7 o5 587 BE Bk 3087 vE "R E do] 43 & 7 Algel Ak
5 AASE kY FES AREE ARSI
FZ 1
(EHel: g)
Ea ] &
e H =HEH(%)
0 6(5C1) 12(5C2) 15(5C3)
o P = 1,000 940 880 855

o B 0 &0 120 150

= 160 160 160 160

AE} 100 100 100 100

ek 10 10 10 10
A& 500ge Al F2 & (A (7))o= EEsta oA AHAWAEFZH gEAY, daEE(F)d ¥
o] 20TCoAA AetHA 317 Aol AMEsFAT.

AN 2 1 g A B4 37} - o|F54 e Wi 5H
A 1914 AxF He Az AF} A% 19, 29, 3U A A5Z HHee] A7k BE o] sHe5EA 9
AskE Skl

1. A% me 8 &% ¥s 97}
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[0033] A& oF 1g& '.40}04 Aol 5 FA7](1SCO, US/Retriever 500, Sartorius, Frankfurt, Germany)E AF&3}
% 20 JERATT. 3H7] BE FolA HolE= 33 W Fgd U Haght

} d dolMe FYAES, Ll ATAE Y FolA9 FoMs
< e

N e (%)
0 6 12 15
0 440.332046° *37.38:1.00° #36.04:1.09° #34.85+2.89°
1< 43978+040° *37.28+044° *3599+032° #34.72:0.561
29 #38.85+1.567 *37.00+1.39% #35.28+0.55° #34.14:237°
B35.72+1.24° #35.81+0.27° *#35.21+062% #34.10+043°

[0034]

[0035] 2. ARl we 27 W Jrt

[0036] A BEE FAY] 2 (2emx2emx2.5cm) &2 A=A 7o) ZAZS SAHstn 1 ARE F 39 7|AERT. %A
7H& Texture analyser(TA/XT2, Stable Micro System Ltd, England)E AF&3le] probeE 23] d&£x oz bzt
3}93.% cq] 0401/1]1—_ 81_/\]7} T_Hog\ﬂa 731: E]—Eﬂ/H vo_xugl 74&4 A{jt‘ﬂﬂ E]-H_O_ éxéa}gj\ . xﬂ}_?_
A5 E 33] WHg IS (two-bite compression test)o 2 UEH probe(25 mm diameter)E ©]-&3lo] ZAs}
G om Texture Analyser® 4 {2 tha3 23Ut} test speed 100 mm/min, trigger force 5 g, sample

height 20 mm, sample width 70 mm, sample compressed 30%.
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[0038]

[0039]

[0040]

[0041]

on

Z3
hsy B (99
0 6 12 15
09 P50014+2449°  U55835+£28.04%°  P531.0142655  P499.86+46.84°
S 120 “2696.18+90.01° “163092:5833° ©134236+3786° “109219:52.22°
= 29 P5p04.01+27227° °407741:20104° 32268031325 ®2173.32+12495°
32 “7561.81+354.31° “5579.11+28283° “505314+13307° “3572.75+146.95°
02  "0.98+0.04° *0.99+0.01° *0.99+0.01° *1.01+0.01°
- 12 “0.95:0.03° *0.98+0.03* *099+0.01% *1.00£0.05°
ST 29 Bp79+0.02° 80.84+0.01° #0.93+0.01" *0.98+0.03°
32 “0.68+0.04° ‘0.81+0.01° 0.86+0.03° ®0.91+0.01°
0Y “0.9020.07 “0.88+0.03 *0.91+0.01°° *092+0.01°
g B 0.87+0.04° 40.90+0.04° #0.89+0.04° 0.89+0.04°
S5 e Fy72001° ®0.80+0,06° ®0.81+0,04° 40.87+0.04°
3 *0.75£0.05° *0.76:£0.04° *0.80+0.08° *0.80+0.04°
09  P54044+2628°  US06.97+2883%°  P460.00+3642°°  P43411+47.1%
Sy 1 2348.424120.86° ©1483.61+10742° ©1209.69+7960° 989.78+63.52°
% 290 %4512104194.94° ©334587+36499° 261000£156.67 202255+177.65°
39 A5754.03+272.86° “4217.50+127.89° 44246.55+49554° #323184+21238
02 DP5163243655°  "455.84+4601° 4397811839  P426.4412850°
- ©2347.70£142.11° ©1481.66+13316° 1195.0049690°  “067.46166.82°
ST 29 %4360.04121654° ©328028+41012° 25480417872 1967.79+21349°
32 “557657+331.05° “4078.87+21176° *3992.841379.17° #310567+277.51°
02 “0.57+£003° *0.6120.02°" #0.61+0.03°® 0.63+0.03°
Sl 120 *0.56+0.03° #0.59+0.05° #0.60+0.04% “80,61+0.03°
% 29 "0.56+0.03° *0.58+0.02° *0.60+0.04° *%0.61+0.07°
32 fp42+001° f0.48+0.00° ®0.51+0.01° ®0.56+0.02°
Nar A7 a7 FFo] T7/HEFF Ax AFo Arrt vha wokth. AG7|zEe] A uiep 2
At F7hek sdent, s Wrkgel MRS Awel S AAE ol Alg 158 Hrhee)
2ke] AE7E vz ae] 19a AERTGE 237 4 gt 1)
wEge A Arkgel wolds® Fvkshe A3 dehion felHelAe 2tk A% s13tel
el gzl e Ade AR AE 0.98904 39 ¥ 0.682 FA3F AstHAoY, A7t HrrES
Aet £27F AdE o] 156 ol 1.01004 0.912 72 HT7F tiztoll vls] dA3 Wkl
e BE AGTolA AA7Izre] Aipgte] wel stolx= AdS YEh o, Al Hrkdl A=

2 oo

AT A e L
izl Hlg

l
stgont, A4 A7kl

vl Sl wak At o Aol

Ae ehhglt. %, o) Az 4FE Al
e ve @ UERIRen, 43713 Aol met
= 37k AEsk @A kot A 15w A7RES BS 2

o

Aol F1g
22 71 ol
Axkel A Y
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[0047]

[0048]

[0049]

[0050]

T 1979 AAT WIAEDE 0A Re g LR,

AL A7k ArkE etz e fedew ta e ke dehiRen, dxEe A /1t 3
stoll meh WA FAS LS o wekel A Wkl wyel Asks dxd v ekl

)

A% 713k w

o) =
e = AN

il

oldel AgelA, Agrel Arkwe dhael w
so}, weol Agrizte] AgHE wAE AeS

=2

o

3. A%l wE pH 3 Ax¢] ®#s Fr}

Al 59| pHet A= AOAC method(1990)E A-&3te] ZA& . =, A& 10 g¢& 90 nLe] FFHFe 4 ¥
Bag Mixer(Model 400, Interscience, France)Z w2 3}(speed 7.2 min)3dFitl. 3,000 rpmollAl 154%3F YAl
23t 3 A NS FH3lo] pH meter (420 Benchtop, Orion Research., USA)E pHE =A&:= 3, A9 10 m
kel

K

—

FHslar 0.1N NaOH s ]9“3}04 pl 8.37MA =&sl=dl =23 NaOH#(mL)S acetic acid (%)
gatsle] FA4b S AlLke & X 49 YERSIY.

i

e 2 (%)
0 6 12 15

02  “613:000° 621:001° *625:001° “6.27:0.00°
H 12 %602:000° %613:001° %.19:001° %6.23:001°
- 22 012001 %610:00F  6132001° “6.15:0.01°
32 %01:003°  %6.09:001° Pe11:001® %6.14:001°
02 "0m4:000* f004:000" “0.04:000" "™004:000"
i 12 "“004:000" *004:000" 0042000 "™004:000"
- 220 "pp5:000° 00520017 f004:000° "0.0420.00°
32 "005:0.00" f0.05:0.00" 004000 ™004:000"

RE YET P AGT BRI SAE e dEion], Ag1cbe] Aol mebn fo el Aol g 1}
A ergiet.

4. A% mE BE R dd3e W3} Frt

AHE 10 g2 90 mLe] ZF5¢ 7 ¥ Bag Mixer(Model 400, Interscience, France)® & 3}(speed 7.2
min) 3kt 3,000 rpmell Al 2083F YR & A AS FHte] FEAN-1E Brix 0~92%, Atago, Japan)=
=5 SASAL. 399 AEE T

o = o] A&} HU& dinitrosalicylic acid(DNS)ell 2]3F n]jAH o g
w33 %A (V-1800, Beckman, US)E AH&3te] 550 mmelAl FHEE 54T F glucose FFoZ eERAIT
ET7%4L glucose (Duksan pharMakeutical Co, LTD. Yonginuoop, Kyongkido, Korea.)& #EH=E WhgA]A
2Agstedet. 549 e DS s & 5o 7]AEI T
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e wE o)

0 6 12 15
02 *1117£029° *1300:000° *13.67:029° *14.00:0.00°

— 12 M1.00£000° "1217:029° *1333:029° *13.8320.29°
29 *000£000° “1117:029° P11.67+058° £1217:029°
32 f967:058° P1067:029° 1100:000° 12.00:0.00°
02  “042:000° *0.56:0.00° “079:001° “0.90+0.01°

St 1 50.3510.013 "044:000°  "0.63:000° °0.75:0.01°
292 90.29+0.00 ©0.38:000° “054:000° ©0.62:0.00°
32 Pp23:000°  P033:000°  P047:000° 05620007

I Ax AF giFxzTo] 11.17 °Brixela, 747 15% H7/h2 1
=7

oA AFe Agre]l Hrlo] F7}

24% FosR 0, A7t

Az A5
A% G4 FEsh PR R dobAE AFE vehhle.

5. A%l e Axe W3 Bt

A& 20 g& Aol #dA A2 FH 10 g& A F AEHYHA(B0 X 12 mm)oll Fo}

4.

00 °Brix® 747 H7}Fo] E=71aE
FARI. A TIRte] Astgel wet gxwy AR REAA g Welxon, dxwd Adw
ey

Mg A8t 1 gs

¥ 60 YeERAT. AME=+= MAA(Digital color measuring/difference calculation meter, model ND-1001

DP, Nippon Denshoku Co. Ltd., Tokyo, Japan)& A}F&38}o] hunter L3E( ¥H7]), agb(dA =),

bEh(FH=)S 3

3] W& =Aste] FHygko 2 YJelgicl.  Standard color value: LZE 120.98, a%k 0.013, bzt -0.83, AEZ:

0.0021 calibration plate® EFO 2 AF&3AT}.
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[0058]
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[0060]

[0061]

[0062]
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fN
(&)Y

it 2 (%)
0 6 12 15

02 *87.65:0.05° “86.83x0.04° ”“84.92:0.01° *84.08:0.02°
s7] 12 886.33:0.09° ©84.64:006° ©83.89:0.02° B83.12:0.02°
(lzh 29 “8543:007° %84.36:0.03° ©83.80:0.06° 82.02:0.01°

39 P8482:005° ©83.55:1.38° "8273:001° P81.84:0.02"

09  A163:001° A125:011° %-134:009° A1.04:002
BT 12 A168:007°  A140:005  B145:007  B-130:014°
@zh 29  %189:016° A1.57+010° %-150:011° 1431005

32 AB3174+003° A2612020°0 A111:015°  E1262017°

02  *05:002  #871+001° ’929+0.02°  *10.78:0.04°
sz 12 “591:002° #8.69+0.01° £9.04+001° £993+005°
(b3h 29  “535:005°  B06:004°  B57:002°  “9.60:0.04°

32 P487:005 58.13+0,04° ’932:0.06°  ®997:004°

Az AT "elA A WAl FABEE L RobE AFE BAT, agkst b oL AFL nY
o RE A A k0] Aagel wek Lak, ag R bRE Fadts S vebin

AN 3 ge] A% 54 Bk - FAREAe W 53

ANl 194 Az Be Az AT AF 30 A AR A AID0 e P4 NaE X

(s}
AstAdrt. 2z A8 1.5g0] HlEE 50 mLs ¥e & mﬁﬂf@PBWWOEJLshLSﬂmrmgi
4 TolA 10827 94 ‘:‘ﬂ’é}‘}iﬁ}. Ao FH NS evaporatorZ SvE sl B35 FWALE AYY. A
FERAE o] &3to] "ol AEEAS E = (phenol) $HF, DPPH(1,1-diphenyl-2-picryl hydrazyl) =}o)z

271% 9 Hydroxyl &z 27522 S48,

Z HE &%
HEA =2 9] phosphomolybdic acid®} ¥H&-3led HAMS Yellls d4S ©]83$ FolinDenisH(Singleton VL
& Rossi JA 1965)0.2 % ¥l 3s =Asqitt. A7) Wil o) 98 HEZAF 20mgS PBS &&= 1miol
=o] g Folin-Denis A12F 0.08m¢, Na,CO; FE3H&N 0.16mE Wi oAhoA 308 9-A171 3 760 nmoll A

RS At A=Y TS Astu 1 AH}S & 20] EAEAT.  StandardE tamnic acidE ARREHA
=l

Agrel H7be] ksl wet & dlE 2 FUkeon, A% Al F Al ol Zadte 4TS e
Ao, ‘ZH ol HlE) FHAago] A HWekS W ool 3Y F RE AT And F dHE Tl Ax A
o] oz ] 19 F dHE gkl v vl =9k,

2. DPPH &% &A%

FEAE MeOHol 100mg/ml F=7F =5 &A1 A8 50uo] 150409 1.5%10 mM DPPH |9 Tt

_10_



[0065]
[0066]

[0067]

[0068]

[0069]
[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SE50] 10-1559954

T 3087 Ao ¥ 5 dlo] A (Mutiskan, Thermo Labsystems, US)E o]&3}e] 515mmoll A &4 =
Astdtk. #UZ 2AT (S T AoR AR § 7 sx=d guZd AAFe] digk g g
750 50%7F H& %A [Caks T8l 1 A5 E 3¢ =ASHIT.

TN
B e

Abspppy - Abs:
R

Aol Hrkgol Fvkgtel weh Az AFe HME I ghol M HrhFel o|EHoR HAstel DPPH
radical 270 S7hHs vehlslet. A% 7Ikke] Aol met RE AlRelA 10y gkl Frhskal e, A
77 A7kl SUMESE SUHEOl @438 vobxth. 3UF 1269k 15% A A7kl 10 gk oW etz

SAgkE stop Fatsbso] $-48-& veEhlgic

olN

N

>
Lo

Az Aol AR

3. Hydroxyl &z &A%

2422 PRS @Eo] 50mg/ml SR/ HEE LA AEEN 0.15meo] PBS buffer 0.35ml, 3 mM
deoxyribose, 0.1 mM ascorbic acid, 0.1 mM EDTA, 0.1 mM FeCls;, 1 mM H,0, NS 747} 0. 1A A U=2 @
o] & wnket & 37°ColA 1A ¥HEAIZTE. whE 3 2% TCAR <) 1mesl 1% TBAE 9 1m¢E il Z 4] 100T
oA 20837 WEEAIZL T @zbsle] QAR F AR NS FHEte] BAFEAE o4t 532 mollA FHEE
S48, sh7] el 9ld radical 2AS(M)S A & ZF FEWE radical &AFO ek ARl A
2z 2A%0] 5097t HE FEQ IChat & TFate] E 4o BASGITH.

Abspiank - AbSsample

100
Abshiank

Hydroxy 2tC|Z 2HS(%) =

Hydroxyl radical 27150l thdt 1Cy #k A a7 H7EFo]l S7hgdell whe} o] WAl ugtty.,  A717ke] At
of we} s ET BE ARTNA 16 #el Sk

AA 4 B AF 54 Bt - #5AH B}

A 1e4 AT He Az A5G A% 1, 284 ARz fFHse]l 7 A A= 14 wWe Ao, 7 2 e
FHHE AHEste] SEd AEdSe ) derdd 2 A 20 We dRe 3~4A] Ato] FIEAFEfOll A Al

29 7|zE 9 Zx £ A3 3= AARE AL g 3 247, Tl i), F 7E
T, F 67K dEez, ArEAS A vl AL 5%, Jl4r g, v, A9A, 2dE, A, F 9
712 R oz FAETE. AEE 3.0x2.0X1.5 cm 7|2 AW T, 3 A B T U5 TE o] 43
AR HEE FARZ Foste G FZ3. oS ARE F71g A9dE B2 ddS I3 Fr)
st=5 STt

1. 7|13% H7}

X 72 V|3l digt WA AFoltt. Qo] Ao gt Vs E AT FHUMEl FUMETSE Skl 15%
o] 6.258 0% 7P wokon, RIS 2.630% P Wt BE AT A7kl A el uwkel 7]
Zoh Ha gadvle sdoy, BE A" A 284 Mo VEke dxTe] Az Ao A g

= [e)
shlont Aol i 73k v R e A

ek 24 R 71BE G4 A ARl FE5S FAASGo, AF Jzkel Angel wek gt =

_11_



[0077]

[0078]

[0079]

[0080]

A7k el m 120o] 7MY 2 AeE weker, diEde
Az AFe] darEns

2. A% H7}t

Agad g

Z7
i = (%)
0 6 12 15

Al ’263+106° “363:074° #575:104° “6.25:070°
=13 4200:076° *300+096° #588+1.3¢° *5.25+1.04°
i EEIZF A88+083" *313:064° “5.00+141° *575+1.16°
o} M63+09° 313:064 6504076 “5.25+167°
0o A238+074° B275:1.04° #563:130° #5.38+169°
=75 “275:1.04° *313:083° “588:113 *563:092°
A ABr25+1.04° *338:092° %488+064° “500+177°
st 42131099 3132164 *525:149° P388:083°
o x|z 4263+074° #375+128° ©375:1.16° *4.88:083°
o A238+1.06 *"388:083° P513:08% *463:130%
ZOjolA}  B225:071° 2335+116° *475+128 4504093
=JE5s *213:083° *313:136° “8513:136° P438:119°
AH 8150£053° “313:064° %463:074° #538+130°
ot #175+0.89° *313:083° ©438:119° ©338:074°
351 FEIZH 8113+035° B1.25:046° 200:053° 5288083
o 4188:083° ®250:107° ©388:146° ©3.00:076%
JopojAr  ®150+076° ©1.88+0.99° 23632074 ©250:076°
=755 163:074° *250+1.07F 413087 S3.00:1.20°

=4 Oig F7t ABE 8o ebi

_12_



on

£501 10-1559954

# 8
Pl 2 (%)
0 6 12 15
Al A250+076° *338+05F *.25:08%° “6.00+053
CHgF “250:053° “3.13:083° “363:0527 “400:151°
FhAanr  A1.25+046° 52004076 “513+064° “6.25:08%
mgt "250+107 238074 "225:071° “213+08F
el b2 == B400+107 313:083 313+113° %3.00:076°
msld %6 00£053° **500:076° “475:128° *388:083
==st *288:064° “300:076° *5.00+076°  *550:093°
FOz  “525:089° “463:130° “413:099° ®363:119°
Fhsr f138+052°  PLE3+097  “463+106h  “6.50+0.76°
AH #213£099° “"375+116 "438:131° ®500+1.371°
Cio f225+08F  “263:074  "263:106° E275+089°
Fhagr  A13+035° F225+076° 4254175 P538+074°
wof A1.88+083° “175:089 *175:045° *163:074
1 ac 488+146° °425:116° "413+181° #325:089°
Mald  A650:076°  "438+119° *363:106° “350+119°
==sb ®138:052° °L88:08F" "200:076° "225:046°
FUc  450+419F  M63+L5F  “375+139  “E375+071°
FhAsE  ELO0+000° 31340845 M425+116° 85754089
AH “188+064° 2263+0092° M475:128 852540710
Chop "238:106° *238+097 *263:106° P275+071°
FHAOF  *100+000°  *350:08%  %338:106° 55.13+08%F
mat f175:089° 175089 “163:074° °L63:074°
29 AE  %663:074 638:074% “563:092° MT5:071°
msld  A613:083° “588:083% “4.88+155% “438+106°
==sb "113:035°  F138+052° L7507 f213x083F
FLUT  MI3+155°  “325:089° “425:089° “475:104°
EIES "L00+000° *225+116° “450+13la ©525:089°
[0081]
[0082] oJ#e] Mo ArE HWALFEE FaA A 15070l 6.0 ez 7P =A vebgoen, AFrz3re] Aol w
g Ao Ao o3l }ol% ATt
[0083] o M= Algre] HbEol UGS Algr uha dube] Weol ypehvhar Auke Asklth. A7 zke] A ¥s)
WA 126 R 15%woll A A BEe) bt FhAEkqiTh
[0084] sk YehE BRoAME oz s gl HohEe] Skl uhEl Axr) stepArh. vt A
s tixwre] A IA Sk 2datdAE AR 6.6301 o, g AU ARTF SUbslE sk
o1} 15979 A 2% w AEE 4,759 ?J%o}o% Uzae] 194 AR Axrt 4 =udt Aoz Hr}
= At
[0085] AL dxwe] 6.00 Joz 7Hg A e 15%we] 3.88 oz Jhg vtAl vstem, AIke] A3l
w2 Fo)Hel Aol fIdr).
[0086] L

Fo AwE AABFE B YRy 29T ARE AGE WREs Geldnh Aw Fe A%l W7t
=

7 hebst,
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k1
n

k1
n
~

8000 1

7000

6000

Hardness (g)
w - v
(=] o o
(=] o [=]
o o o

——0%
2000 6%
——12%
1000
——15%

0 L] L) L] 1
0 1 2 3
Storage time(days)

EH2
0.004 =
a

S
E
S,
171
E
TE 0.002 W oday
m
u M 3day
=
&
ar

0.000

0% 6% 12% 15%
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