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FER S Au| L CH 5 e ST

712 (g) 2k (g) (g) (g)
CH = = 80.0 - - 720
M Z=oi 1 79.6 0.4 — 720
Hz=oi 2 79.2 0.8 = 720
Hz=o 3 78.8 1.2 — 720
Hz=ol 4 ) 0.4 2.4 720
H=z=oi 5 76.8 0.8 2.4 720
M=o 6 76.4 1.2 2.4 720

AAd 2 1 & Az A ZEIHF MR 538 - =3 54 F7}

5 Az 34 T 297y 98 2 gl HArpl REEE 7R 535 9 =slol] oW JE wA =
A ol 7] $138ke] Visco—amylograph (801360, Bravender, Germany)& AR&3le] %o w& HEwsh 3l »
Aapdvk.  Hrh FAA R AAd 1o ZAE tixa 2 Alxd 169 HE&RE REIE 7R, 29
%D&Bﬂ% Z3e 7HF 40 g5 ST 460 mLol EAMAIZ] ARRNE 25T oA 95C7HA] 1.5 /min

A 157 FAAZIL A 1.5C/ming] X2 50T7HA] WZAAIZl 3 1587
= 12 7] Wl o8 fojFl amylogram©.® O] HE SIPRAIZE, AL
2 %= (breakdown), setback @ consistency® T3le] E 20 7]A (Y. B

= HUHE - 95T HE; Setback = 50CA2 H= - HHE,; Consistency = 50T A2 H=
- 95TelMe HE;2 AMsdY. = 1 2 = 2004 control WETS, SM.1-32 7247 Azxd 1-3&,
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2E(T) (B.U) (B.U.) (B.U.) (B.U.) B.U.) (B.U.)
LA 72.1 79z 708 1384 84 676 h9Z
H|Z=0d 1 71.9 7h8 665 1204 93 539 446
| 7= 2 71.8 743 B41 1185 102 544 442
| Z=0d 3 71.1 730 B20 1115 110 485 366
HlZ=0d 4 70.4 S15ts] b7b 973 33 403 320
| 7= 5 69.9 626 571 948 bh 377 327
Hz=od 5 £9.5 B18 bhZ 916 BE 364 298

@ 247+ 71.9, 71.6, 71.1C& 2
dFeut el o8] mEZE 3ol ekt A& AN, WFEHS H7be 23Ry
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%j’%?ﬁj}_ﬂ_ %7}.5}.95\9_5;’ —/b—j’]‘el‘ﬂ]/]'\—‘:" EEE]U o1x]_Z_]—9] ﬁsl'ﬂa 7]'/\}\] 1“% EH%E]'H“’% C)’:I]Z]'Z_I'Q] 7133—(—;":}'
S AA7E 988 s ®Beoltd, 3k Setback #FConsistency”’} A= AL w3157 AAY, A
o] = = AT F( 2 giFdu)e] M7l wEl Setbackd} Consistency”’} E5F

A 3 :
Aol 1ol Al

29 %Y

) o

==

_I

29 olghety 54 B}

Soll el =23, pH B A=

)l H7h7}

EEYE w3ke AdAAA

Z 2= olo o
= T omRTm =

ARET

olgheln 549 SAdel ¥ 30 e

Ho}p FA|Ho=w £7 %L%k% Alg 1.5 g& FHsle HHd 48 F47|(Sartorius, Germany)E AF&3slo] &4
shelth. AlEe 33 Wb SAste] 1 Hdgks el

pHe} A== AOAC(Association of Official Agricultural Chemists) P (1990)¢l e} =481 = A5
10 g& 40 nLe FH 251 A8} ske] 3,000 rpmol Al 1587 AR ST, plE A5 AS F k]
pH meter (420 Benchtop, Orion Research, USA)E ZA3ATE. 4t A5 10 nLE #H3le pH 8.37HA4] =&
= BRg 0.1 N NaOH F(mL)& F783kaL, acetic acid T (9 o2 FHatste] FA4b S xAeATh

Z3

pH A b e (%)
of ==t 5.61+0.01¢ 0.043+0.005° 87.98+0.15°
M z=of 1 5.72+0.01° 0.06+0.006° 86.63+0.95"
H z=of 2 85 5rE0.0 e 0.07+0.002" 87.49+0.55%
M=o 3 5.33+0.02 0.075+0.002° 87.66+0.427
M=o 4 6.03+0.047 0.052+0.002° 87.26+0.23%
Hz=ol 5 5.66+0.03° 0.073+0.002° 87.18+0.32%
M=o 6 5.294+0.03° 0.096+0.0027 87.68+0.15°

% Different superscripts within a same column are significantly different by Duncan's
multiple range test at p<0.05.

F3& Fzehd, dlzaa Alxde] se) ofte] fo)A Aol BolAwk iR oF 87% HER T Aol 9
Atk pHE 23 FEue] o] 0.5, 1, 1.5 %2 F7kgkel wa) 5.72014 5.57, 5.330.%2 yolgown, tjFet
He] el web 5o plirh A S7FSANE Al v Reute] ofe] SIS 6.03, 5.66, 5.227% HopA=

B L}EMJO*E} Ahes 2dFeue] Hrbee] SUFEeE 0.06, 0.07, 0.075%% FolbAE A = F
o, S-S HIEEE AlZe] 4~60 A L Aboli= Bl dASEY] 0.52, 0.73, 0.969 YERSATE.

1

N
e
d

AN 4 2NTAY B B 4% 2 27

1L A% w4

AA A 104 A zT o s Mot 2ARS SAHsta 1 AHRE F 49 ¥ 59 47 1Ak}

A= 58 27 4r4wx0.5em 712 Ho] FEZYS (50x12 mm)d @2 F AAA(Digital color
model ND-1001 DP, Nippon Denshoku Co. Ltd., Japan)& A}&3}o]
b (A=, yellowness) ¥ AEZ(MAFA4)E 43] Hb
agt 0.13, bk 3.36%

measuting/difference calculation meter,
Hunter LZH(H %, lightness), agt(Z A% redness),
E SAHs o A3E Hagoes YepAnk.  EF color value Lk 90.48,
calibration plate® ¥F+O =2 A3},
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Z 4
Lat agi bgk

= 31.453+0.03° 4.385+0.09° 66.728+0.03°
K z=of 1 28.72+0.05° 2.575+0.04F 69.115+0.04°
A z=o0i 2 26.514+0.04¢ 1.47+0.07¢ 71.165+0.04°
K ==oi 3 25.633+0.02° 0.923+0.02 71.988+0.02°
Mz=o 4 27.043+0.01¢ 2.67+0.03" 70.668+0.01¢
Mz=of 5 95.8740.02° 1.545+0.06" 71.9440.02
H =0 6 24.825+0.01" 1.048+0.06° 72.573+0.25

All values are Meanxs.D

a0 Different superscripts are slgnificantly different by Duncan's multiple range test at o<0.065.

[0043]

[0044] T 45 Fastd, ~AuFte Hrlgo] E7184E L glo] thERT 31.459] Hlsto] 28.72, 26.51, 25.630.%
K Ea

o Fol Aol oA AL S dFAE WA %o Lgke v soln
2 - i

[0045]  Z=7F
3

(cohesiveness), @A (chewiness), 3]EA(resilience)S & 53] =Asto] FHgS T3t
218 % 59, HAHE HAES k60 4 eI

¥ 5
Measurement Condition
Graph type force vs time
Force thereshold 9.0 g
Contact force 50 @
Pre test speed 5.0 mm/s
Test speed 5.0 mm/s
Post test speed 5.0 mm/s
Test distance 30.00%
Time 0.5 m/s
Trigger Type Auto 10 ¢
Distance 30 mm
Probe 25

[0046]

ov], oA

ATk, a S E:T 4.39¢ of
FEhe H7behd aghe] o3k Frbsha
b @ 2FFHUGE WhRES 66,12,
17, 71.990.% §7}0}M , EH—,—?_]—‘Q,JE 747}6; 73 ol 70.67, 71.94, 725708 FUlshe AFE B &

2 Texture Analyzer(TA-XT2, Stable Micro System Ltd, England)& ©]&3}¢] probe(® 25mm, AHYH
H)S A% 23] dHEgS W o= F-A7F FHOZHE ZH % (hardness), A (springiness), <34
s

7171¢] 2
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B
SN

4= Bl i PEE sl=4

2
il i o HO

== 482.79+33.9%° 1.01+0.02* 0.95+0.03" 456.63+27.457 0.69+0.03""
Hz=ofl 1 49532+18.25% 0.95+0.02°° 0.95+0.06° 444 54+47 67° 0.65+0.02%
Hz=ofl 2 507.3:18.27* 0.96+0.02° 0.93+0.017 455.32+21.47% 0.69+0.02%°
M z=ofl 3 489.67+35.69° 0.98+0.02* 095+0.01* 450.19+33.83° 0.71+0.03°
M z=ofl 4 476.29+141% 0.98+0.02" 095+0" 441.03+17.75° 0.69+0,02%
Hz=ofl 5 497.78+22.06° 0.97+0.02° 095+0.022 456.26+25.4% 0.66+0.04°

A z=of A57T 61+16.46° 0.93+0.04° 0.92+0.017 395.04+21 69° 0.63+0.02¢

All values are Mean+5.D
a4 Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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T

AN 104 AZ3 F 1.5 goll WErS 50 mlS @il 15A17F FoF ksl & 3 000 rpmeE 4 CollA 10E3F
QA Bk, Aol A5 AS evaporator® SuH|E 3Wkele] HEF AALE Ao, A BF AR 10 mg
Z 1 mL methanolS 718t 10 mg/nl %22 FEFE &84S AFsta sl7] AAde] AR fHoz ALY

ot A7 BEZALE o] &5ty Eo keSS DPPH(1,1-diphenyl-2-picryl hydrazyl) &@HZ &2A% 2 =

1) DPPH Y% 2A% 54

AlZEH 50 pool 1.5%10  mM DPPH(1,1-diphenyl-2-picryl hydrazyl)&< 150 w= 7}3F & 30%3F wt

5 8333w 7 (Phamacia Co.)E o]&3to] 515 moll A SF =S Ao oz 275 S 1

o oal At & 7 FEE gy 2A%e Ui AFAAA GYZ 2% 50 97t He =S 1Chs T
p

da 1 Avs

i

» ’ Abspppy — AbSsample
Free radical scavenging effect(%) = X100
Abspreh

T 2014 geldr 4= gl%o] &9 DPPH radical &A% S ZASE Ax, xS 1C5(DPPH 21045 50% 274

7l=d Q3 F5)#2 5005.0 mg/meolR o}, 2T EUE 0.5% H7beE Az 194+ 1094.5 mg/mlé, 1%
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[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]
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>‘<47}6J Az 204 362.4 mg/ml, 1.5% H7FsF Az 304 E 166.2 mg/mlE AT F| Lt Hrto] o&) A
Al st sakslse] A T71e AS &l 4 k. DPPH e 2AT2 tiFedle] e 23|
Eﬁ Z7 sl A Fe] 4= 317.6 mg/mb, A Fe] 55 244.2 mg/mb, A Fe] 62 94.0 mg/mle] ICs S e o

el Wl o 53u)e] FAksts SrHE HFIAT.

FHF4 2.5 mLoll Al £ 0.33 mL, FolineDenis A]¢F 0.16 mL, E3} Na,C0s £ 0.3 mLS ¥l oA 30
B OAAZ E 760 mmollA SHEE A HEe dFS A¥stlz o A3E = 39 ZAES T

(standard¥ tannic acidE& AH&3F3itt.)

T 38 Az, F dE IS x2S 446.7 mg/meol] E3slgi o), AvEEue] Al o8& AA F7)
st} Alzd 1S 1736.0 mg/ml, A|Fd| 25 2264.2 mg/ml, A|Zd] 32 2667.2 mg/ml o2 AT FEE g "o} e
o] F7tgkel mat A Frtele AdS JERY. diFaie F dlEe S FUME FUHAA dFuw
o] H7tE A xd 49 F ¥ S 1988.5 mg/ml, AFd 5% 2378.5 mg/ml, AFd 6L 2901.2 mg/mlE <

N
[<)
A s3 R ol BESH Hi el Be Jlom S4H.

2Edoretyl ekl et o® Y Y 108 e m Algel Wk whE 9 Byl EA i ws
S AANE T ARE AA 72 Ze 3y UFE B9 28 A8 el wel A s 94 715 A
S ¥ (hedonic scale test)S o]&ate M, A, &9 w&EA, F(=FAFY 5F9) BElg ) 2 Akl
752 E Hrteta 1 A3E F 79 YR
X7
Al e ok El=f M 5t 7lex
== 4.24+1.3 36+1.5 50+1.8° 41H1.4* 3.6+1.7° 3.241.2*

Mz 1 51+1.1% 3.7+1.3 36+2.0° 53+1.8° 50+1.6° 49+1.5

Mz=o 2 6.2+1.2° 42416 44+15° 58415 6.3+08% 424+16®

M=o 3 75+09%° 51421 45+2.0® 59+1.1% 6.5+1.8 3.3+1.5¢

M=o 4 57+0.8¢ 43+1.3 50+1.4® 5815 514122 209409°

M=o 5 5841.44° 41412 51H.7° 594212 55H1.22° 264H1.0°

H=o 6 71+0.9° 44413 544+16* 58+16* 61+1.3"° 22+08°

All values are Mean+S.D

a4 Different superscripts are significantly different by Duncan’s multiple range test at p<(.05
29 ZE} Hrled 2ol Ve nE HoFE X 60 oatd, A¥TFuE HAUEEE AAE U, JEE ®
3 2u 2y "ol o9& Frksle] Ay Feubet 1.5 HUMgE Alzxd 39 J|Zxrt 7.5He®E M e A
2 e, ArE 29 2 giFdhae] Huke] oF) Frhste A4S vEluilo, foldel xt
ol HolA @tk Alxd 19 H2 diEwol HE] FolHom £uto] Hol 3.64S wekorn|, &uto] 7
e A 29Ty 1,599 JFeS H7be Az 69 o] 54807 /b Eokou} 5,08 W gz
3} 99l o2 VERAE gttt vBEAL gz 4. 148090, Ay Saue] drlgre] Zreky
2 5.3, 5.8, 5.900% Ha HoAE AL & F gdon, gEuEs HrtE ASoE tha Zidte A
S Uehhglow froHolAE gokth.  Au Ry Efo v=EE e 2w Reite] o] FMEEE 5.0,
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[0068]
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[0070]

[0071]

[0072]

[0073]
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6.3, 6.571°2 Frtetglon, giFdde ~AuFEe] o] & Fox ARy &S TaAIA Ax
o 4, 5, 69 %2 7Z}7} 5.0, 5.5, 6.18& YERAY. AvbEQd Az d2dt 3.29 #l&] 2y Fey A
7kl o3 FFstow, Az 29 Hol < ASE 498 Wokar, 2R HrbeFo]l 1.5%<1 Al
Zo 4= dx27 A MEEE e, diFae s H7be 5 29 gy 17k Fof vjs)] A

=7 skoktt

AN 7 B AR Bt

o 29 Fol ~¥FEE AshEel wet Be) vy} Ad" Aolel ARE Flay] dete] Bel A%
s, W pARow Axd 19 Wl Wi ngE F svFae] el 0.5, 1.0, 1.5
=9 Azste] txee %o @ 4T WF RUSEA Be| 54 WS Sgete 2o o8 A
B7heioley,

A
>

oX ofN M
i o o,
L3

o
o

1) Agol e ol AT 57

A Q) we A4 7ke] Avahd
3

5o o]l WA =At7] Yete] T e Az B AE ¢k 60g MFH st AEFol7F ©AUE 500l
Zetxyg ol Hol RASHAN AFFold BAE o)A FFEART. olF, HolM AR AAs FAS =
Bale] AEFolo| F49 oldds A4t AAZH AR thI o)A (H)S A F, 43 Ao 3k
Hoghs 7etel 2 AxE ¥ 8o YehidTh.  m3, ZF Agdo 1A ojdlgogRE Z7] AR Uidl o]
Mk S Arrete] E 4o EAE T
¥ 8
A gl £g|L) gk
I Jé)!.olA
ki CH ==1(0%) 0.5% 1.0% 1.5%
1 3 S0 =05 1.65%£0.09 1.66+£0.26
2 5.8140.53 4. 64+0.76 3.59+0.35 2.64+0.30
3 5.2610.52 A 202077 3.46+0.22 2.51+0.18
5] 8.13x0.08 7 3040 7.12x0.44 6.34%+0.81
8 7.06x0.40 6.62*=0.65 6.27/+0.32 5.69%+0.39
T4 9 % goA s 4 dxol, AuFEye vl ulg} ojdlega £xv) A AAHH, AAAEE
2 Feve] 4333 vl g skt

2) AFY wE =27 W3t 53

e Azoe] H& AgstuA A 49 FAT BHE AHESte] Ho xRS 534 =
s E 9l YERIoH, olF A 5A] Aok FElgk Aw, A4 2 AP s A%
29 WstE gz ©AE & 5 YA E 74 Z7ZF JERTE.
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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F 9

AU 2L ZEH%)

HED (0%) 0.5% 1.0% 1.5%
323.89+5.07 315204940  302.08+12 53 201 5747 57
430,47+5.58 420,07+8.11 408 56+12.30 397.96+8.79

433.08422.37 423 B0+16.54  410.16%£22.71  402.24+16.54

§10.03+£42.07 7042245579 7637144507  726.21+49.55

1247.29452.88 1172.57+78.19 1136.95+61.684 1103.61£61.29

FA

1A

]
e
St

0,93=£0.02 0,94+0.02 0,85+0,00 0,850,071

0,862£0.01 0,95+0.01 0,96+0,02 0.8620.01

e 0,94+0.02 0,95+0.01 0,84+0,02 0,895%0,02
0.85+0.01 0.96+0.03 0.96+0.03 0.8620.03

0.93£0.02 0.94+0.01 0.94+0.04 0.95+0.02

0.92+0.02 0.92+0.02 0.54+0.01 0.94+0.02

0.84+0.01 0.893+0.01 0.93+0.01 0.8944+0.04

= 0.92£0.03 0,92+0.03 0.891+0.04 0.893x+0.02
0.81+£0.04 0.890+0.02 0.91+0.02 0.80+0.02

0.87£0.02 0.86+0.03 0.84+0.07 0.80x0.06

289.71x/7.66  288.81x13.81 281.38x59.01 23,2820
404, 40+6. 39 382.29+86.79 380.84£3.33 373 28£21.83
501.96+31.53  484.62%£31.50 471.22x34.24  467.78£33.79
723.86+33.51 702.84£26.48 B36.07x=44.72 589, 07x£H0.70
1072.12£23.01 924.97+48.82 833.039xZ8.73 B669.86+95.36
276.03x8.04  272.31x£14.06 267.66x8.06 258.78+8.80
386.41+8.46 87242108, 18 366.B1x6.57 3B0.12x£28.51
489.62+23.93 471.71+28.14 457 73+£28.68  451.47+37.19
707.33+£36.89 B85, 14+37.40 B0B 48+48.43  BbEB 43x63.30
1019.92+£21.29 868.68+47.02  776.94=34.91 597.62+27.59

oy
0x

I=

ot
ok

olo
gal
0
Q0 M oW M) — | D Mmoo R o — |20 Ly Y — [0 L) MY — |00 ) D) —

3}
o

ol

=

A9l AeNE gaes 2age BT wE 497
QAL 1 wskel JEsh ARt ot A 8

25 A o

0,
)

o ot 2

CAA R NS E 5 74 BAE F Rl AuFen @rhFel F7hgel meh wE w
AN AL s, wo A A%, A

=

-

=] }\6]
A 3AAAA = 1 Wl Zo] gukgts B

=4 w2
X0 ¥

A9 Az RE avFg @7 % wAe) AdHe] ool g% B ohd zAze Wi FE ox
<3}

3) AL e 5B}

Qs Azde %2 AU 19 F R 30 F 22 AAd 63 FAR P
Asta o AsHE E 100 el 8d Fo Bol djsids ¥ulrk s
Ak,

o
)
olf
ot
N
N
i
™
o2
sk
4
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3z 10
1At 32 &}
CHr 2 90 2 .20
izt Hz=of 1 4.80 3.50
H|Z=ol 2 7.10 6.50
7ol 3 8.70 8.20
CHEL 290 1.70
Efel Al Mz=odl 1 3.80 3.00
Hz=of 2 7.30 6.70
Hz=oll 3 6.70 5.00
CHE 8.10 5.80
5 oot Hz=od| 1 6.20 4.50
K|z=o| 2 6.70 5.20
H|Z=oll 3 4.90 3.70
Chre 410 2 40
x| olal Hz=od 1 5.20 2.90
HZ=of 2 8.10 6.20
Hz=oll 3 7.10 4.70
CHER 3.70 2.00
_ HZ=od| 1 4.60 2.80
Jer
= Mo 2 8.10 6.00
HZ=oll 3 6.90 4.70
Control
ceneenees § M1
----- S.M2
- = =5.M3
- = S.S.M1
—_ —S5.5.M2
— - =5.5.M3
20 40 60 80 100

TIME(min)
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[y
:

1C50(mg/mL)

f1

Total phenol contents (mg/mL)

SIHS31 10-2013-0106903

5005.0

: 8§ 8 & 8

1094.4

362.4
I 166.2 317.6 244.2 94.0
0 - I o, I |

:

Control S.M1 S.M2 S.M3 S.5.M1 S.S5.M2 S.5.M3

3500 -

3000 1 2901.2

2667.2
2500 - 2264.2 2378-5
1988.5
2000 + 1736.0
1500
1000
446.7

500

0 'J T T T T T T

1 S5.M2 S.M3

Control S.M

$.5.M1 S.5.M2 S.5.M3
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