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WK, 2011)7} HauswA &vkE 7H2] Esbo] digh 4ol F7kskal Qlth. Park BS(2013)& &<UA] =584 =
HE oy gdes 2AUES 93] Asste Hs Ak 298 Auuw BA{ 7 7P =4 UE
wom i 9 FAF , UR , IRF , SE5EF o2 YEWY. oe A% £33 ojHyY
WG FFo] ol A ddhe BoAdS A AYEAdA AT AS AFsta Ho st &8
o % 9lth(Park BS, 2013). Kim GR & Kim MJ(2013)9] @AFelM: AE, 27149 n5SHAES gaow 714
AE AEUE A 23 s JHE F gs AARE AZAY dEsde el 9 32.6%, oA
47.7%2 T AAb] B©e JES a1 glow el Hal A A A ddHoem e oMol gl
& YERT
FAH(Citrus junos Sieb. ex Tanaka)¥ £33lo] £dt= Z=ER7(F, 9, X, AE)Y dFo7 F2
% A, A% &

g, dE2, S5 A SHoMAoteA AT AAl SN E AFE, 15, 9%, FF, A
of el Adiell A3 ajdg 7] FolA ABHI At(Jeong IW et al, 1994; Park YS & Jung ST, 1996).
TV 1194 1292 g5 o] a1 Aol ;}m:q Ao @Al Au|Ekoe] Azst AAo|th(Lee ST
et al, 2010). =l AFE 715 wet zpolzh o, g aFelA HAw A Aabge] 4495 AA Sk
2o (http://economy.hankooki.com/), Bt} ko] H3}ar %0} oheFet 713
ZE53 A (http://www.segye.com/).

Syl e dE2RE 737 dEE g8 FAEE BEol AF(H)E @Y ALY o7 X gl o] &5
o] $i(Kim YB, 1994), EHZFA= 21, F2, FFA 2 AT Zof, #4, A8 73 4 59 43 5
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HY & Kong HJ, 2006). W3+ Ao oF 82F ] f7]4ko] dfHo] gl 1F A EEAo] 60% A%S x}A|6l1
ow g 323 A8 =2 F3(Koh JS & Kim SH, 1995)7F vt <A i),

o
o
=
il
2
e
e G
=
)
ol
o
il
_1

O

shH, #E AelA(chiffon cake)= A=A 7|E, WiF, @4, A9, #Wo|Qadey T& o]&3t e =
Hi F53 AlojAe|th, HlwA e LR E Z|Fo] MA FEiE EAEH7] wel WE AlolAdetE WhiE
AE Aolare F4E HeEs|AAY nf2A] gerh. E3 HAE Aolaw 3ES o83 fstd dwl AES
77y A xste] QoA w7 Aol £FstRE $HdE Aelas F4, §¥, HlT & Aela w5 g3
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Ir

= AR el H7ERE0, 5, 10, 15, 20%) ] W HFE Aoz W mwel A WHIE ekl Abdolt),
T 3 AT "I, 5, 10, 15, 200 wWE HAE AolAe F FHvlE S ekl Azelr}
(Different letters indicate significant differences at p<0.05 by Duncan's multiple range test).

T 4% FAEEY "0, 5, 10, 15, 200)° whE FE AlelA9] DPPH HulZ AAEE S ekl AToltt
(Different letters indicate significant differences at p<0.05 by Duncan's multiple range test).

T 5% fFAHETY M0, 5, 10, 15, 200)° whE FE Alo]A 9 ABIS HuZ AAEEES vehd AToltt
(Different letters indicate significant differences at p<0.05 by Duncan's multiple range test).
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v HARA, AAsHAE 44" WSS Bol ¥ F, BN FE ou, stdEE 22U B9
185~195°C, o}ghEo] 165~175C LZoA] 20~40%87F 7}d3t = g}, o] A7) &% 2L 7ldA 7te] He=E
Hojur we A4S FdT A, Alxd Aolarw 2z FHo] Astd 4 vk, & B 7] A« A
= AE 18 cm, 0] 7 cm, 71%EE0] 9.5 cmoll MG Eoll do] & 190T oFAE 170CE vl odd 2

]
oA 2787 B AL FAEAT.

Hobh B MHAES fAREE Wksel AF AolZdl Az oM, wivish E
Ho| fART AAFS 2ARQEU, G 2 WF B4, AF Aol=s 54 % wmv) ¥
FAR S Aola Alzo] ALgEE WAR g &

sicl W&z Wrhahs Aol wekAste A

| elate] o GAlstAl drgeitt. ol&
2, 2 3o Hert olE AAde =eEA o
v .

F4 BREINAE GEEel, BF, AW, WARHLUAT, AAe] AYAY, P, ALY s
A, AAel ALAT, AR), AF(EAT, AE AFFANAL, AL, TABHES, ARAE, AF), ¥
=

oyt (Held v 282 2, AYR AEIAE, M), ATe st AdARE ARl

G213l Ao ARg¥l A|eFS Sigma Chemical Co. (St. Louis, MO, USA)ZR-E F435te] ALg-31ic).

EAx
BE A AdE= SPSS Z 213 (SPSS 12.0 for windows, SPSS Inc., Chicago, IL, USA)S o]&3}o] Anjx]
2R (Oneway-ANOVA) & AAJsIF o™, 2 4 Fagk 7+o f24LS p<0.05 4522 Duncan®| HaH$IAl
IS AMEste] HEsET.

#H5EA (sensory attributes)Atole] A&7 (correlation) % FAE 224! (Principal component analysi
L SAS® Software 9.3(SAS Institute Inc., Cary, NC, USA)S o]&3}e] ATt oluf A AT FHE AL

s)
ol9] A#TA = Pearson?] TS o] &N, TR A= covariance matrixE ARESFSIT.
<AA 4 1>

B oude] e fRES If HE Aold Ax

AE Aolae] AzuEe = 114g Pol MW AgsIRon Ml B2 X 1o AAS et
AEAlZL) wFHe u g 100 g, Wl 200 g, AR 220 g, FIE 80 g, B 60 g, Wlo|G T
= dag %

b ) o h
B 5g, &7 2golden fa Ede wEHE AL o 5%, 10%, 15%, 20%2] ¥& = AR Y. RIS
datA o Ao g AMEEE B ¥x FAHSAT. G HEy A58 Yol AFV|E 303 Egsla, T
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B 4ol 303 E£3et & vy #o)AoeHE A the, A 298 23 25 Yol wEsgith. o
e s FulE U4 7] (NS0(ML104642), HOBART, Troy, USA)el Yol speed 2014 2% &3tala A8ge 7t
sto] 2kl A 73 3Tkl A 30% EoF T &, o] Wil A dol FAHo® wWEA 303 st FE
Aolae] WS AT, E Aol vEH2 HE 28 S(AF 18 em, F°ol 7 em, 7lE¥E°]l 9.5 cm)el
330 g "ol RAE 190C oldE 170C=E H|E] od¥€¥ 2E(SMDG-36, Daehung Machinery Co., Kyonggi-Do,

Kwangju, Korea)ollA 2787} F+2th. 9 HEZ Aolax A2 1A7F A2 3 A|g8&2 AFE3I T}

F 1
®owge) §ART FF A Aol 24 (B9 0
A (EH%)
0 5 10 15 20
75 u) 7}_?1) 200 190 180 170 160
%x}-ﬁ—%ﬂ 0 8.98 17.96 26.93 35.91
o g4 gz e 100 100 100 100 100
A 110 110 110 110 110
Fondh=s 80 80 80 80 80
= 60 61.02 62.04 63.07 64.09
1] o] 7 5}-9-1] 5 5 5 5 5
A 2 2 2 2 2
+ (Foam) 9z A 200 200 200 200 200
A 110 110 110 110 110
).
lesture content of flour = 13.69%.
2)
ZMoisture content of yuza (Citrus junos Sieb. ex Tanaka) powder = 3.86%.

<A A d 2>

<2-1> ¥h=o] HjFI Y SA

H]2 AACCHEH 10-15(2000) ¢ whet Ale]a Az A F W=EE T Fo w5 FAE Ao] oy o= A

A= 3A4 A=A (Visco star plus, FUNGILAB, Barcelona, Spain)Z& o]&3&}o] 50 mL H]o]# ol 40 g&
% spindle: L4, rpm: 20, 20Ce] =AM FAsew, spindle 3d 5 1o =S w9
=

o =il)
tlo rlo
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¥ 2
FART A7 g mE AE A)D wFe) wFH A
AT E (S Z)
0 5 10 15 20
zl) c c b ab a
H]5 (g/mL) 0.51%£0.01 0.51£0.01 0.55%+0.01 0.55%+0.01 0.57%x0.01

A% (cP)

35088.56 £2245.

C

53

38"

35681.56+£1305.

41698 .67 +2878.
A"

b
75

42293.67£1965.

97"

53520.33£2051.

D ..
Values are mean * standard deviation (n=3).

2) ..
Values are mean * standard deviation (n=9).
Means with the same superscripts in row are not significantly different (p<0.05).

A ACI W A B 19 Beg] W shob, ke e A AT A P} =
2 247E AFsA B (Cho AR & Kim NY, 2013). 2k 2% 41& Aol nHFe dlz7 5% H7hte]
0.51 g/mL& FojHomz 7pg wWokom(p<0.05), 10% 7k 0.55 g/mL, 15% 7 0.55 g/mL, 20% %7k
0.57 g/mL= frAked A7FF (AR o] S7HdeS el o S71edth(p<0.05). ol 4 2ol vl
7R 52 of2 AlREM HeT B9 Aola(Jung HC, 2012)9F B=ZFE AolA(Lim EJ et al, 2010)
o AFe fArE ATE R
AEE 2T 5% H7brol zh7; 35088.56 cP, 35681.56 cP& oA o® sbg wkgkom(p<0.05), 10% H7f
T 41698.67 cP, 15% F 7kt 42293.67 cP, 20% H7bt 53520.33 cPE FAHEW HIEE(A|E) o] FlEE
%_,] Ao g 27}0}031;}(134) 05).
<2-2> ple} FAtE 54
FE Aolze] plE A& 10 g& S/S 100 mLoll Yol &3 ths 3,000 pmollA] 20%3F 4% e, &
H Aol pH Meter (pH-200L, Istek, Seoul, Korea)® =43} ﬂl, Z2EE 0.1 N NaOHZ pH 8.57+A] 2
A% F 20 0.1 N NaOie] F2 nl 2 vhehh i,
7 AP b)) & 300A AAME] HERAT.
* 3
FAHEE Q7L ulgol mhE AE Alolas) pi L FAE
AR (CFH%)
0 5 10 15 20
pH 7.414£0.05°  [7.13£0.08'  [6.55+0.11° |5.82+0.04' |5.3220.04°
FAL e c a
&1k (nl.) 0.22%£0.01 0.62i0.10d 0.97£0.09 1.82i0.07b 2.05%£0.06
Values are meanzstandard deviation (n=3).
Means with the same superscripts in row are not significantly different (p<0.05).

2o piE 7.412 §oHow b3

e

21 (p<0.05),

5% F7h 7.13,

10% H7F 6.55,

15% 7}
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otk

o
=

N

5.82, 20% 7kt 5.322 A &2 HIFo]l TS Yol pHe AlolZe] Ay g of
= Q2 (Cho NJ et al, 2000)& YF & pHE Alo]= crumbd] M-S AsHA A B9S 7FAA 7).

l

HE Aolme FAEE UFRTo] 0.22 mLE ooz 1 dkon (p<0.05), A B Hslko] Z71e4
5 fFgdoz 7R TH(p<0.05). o= FAF &E9] pHe] FFgFS e FoR AtmET),

Al5E F3le] 94 7](Philips Electronics Korea Ltd, HR-2860/55, Seoul)=

°
FEZ=A7)(MB45, Ohaus, Greifensee, Switzerland)Z o]-&3sto] =439},

&
k=3

TFTERIANEE= B3 N8 3 g& FRIAHE =H7)(HP23-AW, Rotronic, Bassersdorf, Switzerland)ol] Yo =

4318l

(e}
(@2
=
S
=
a1
Do
S

34.10+0.33" 34.08+0.56" 33.6540.87"  [33.23+0.33" 32.91+0.90°

0.896+0.009°  [0.890+0.009" |0.888+0.006° |0.88240.003°  |0.883+0.006"

Values are mean * standard deviation (n=9).

Means with the same superscripts in row are not significantly different (p<0.05).

273 5% FA7bEo] Zhzb 34.10%, 34.08%% 7} E=gkow  F7be] SoAel Fol: A TtH(p<0.05). 10%
A7bE 33.65%, 15% H7bE 33.23%, 20% H7bE 32.91% } | Z7aE golgow 7h
23 tH(p<0.05). olgs Ay Aoz FEEFFo] o

flo Jo
>
Mo
mﬂ
et
N
)
oft
=
B
&
o

T2 FE F54
o] Apolell 711g Fo& Blth(Lee JS et al, 2009). Hg FEFFE AojAe A3l FFS n A= A
Fo shuz R SIS w=E AN BRI A FEHTS FHNVIE ZAFE BT bt
(Sych J et al, 1987), ¥ AolAs §a4 &2 A7wtEe dizwel ws) B rtlA thah B4 93

% Aow ARHT,

FESYEE dxTo] 0.89602 fFoXoR 7M H%om(p<0.05), 5% H7kr 0.890, 10% #H 7k 0.888,
15% H7}- 0.882, 20% H7ka 0.8830.2 2 Bk Hrlgo] Z7184E fojz oz 7FAsHTHp<0.05). o
=31 crust® crumbo] FH o] ol S Wty w37l AFEFE crumbolA] crust2e FE ol F3}
S FRIAEY WM3lE Yol i (Sablsto MS & Brathen E, 1997; Bechtel WG, 1995).

<2-4> #79} o] &4

H

e A RS S Foses vehhith

7 Ashe 8] E 504 AAS) vhehygie,

_]
HE AolaE Ax3 & AL (Ohaus Corp., Pine Brook, NJ, USA)E FAE A5G om, olx= Aolm9 t
_]
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[0104]

[0106]

[0107]

[0108]

[0110]

[0111]

[0113]

ZIHSd 10-2017-0075492

FALT A7 W gl WE AE Aol T L ol
FARH(E )
0 5 10 15 20

1) al
A (g) 298.86+1.29" [297.27+1.74"

300.07+1.51°  |299.14+2.29" |300.18+2.96"

=]

k=]
2) a a

=] (cm) 6.47+0.16 6.11+0.42

5.5640.58 5.1240.61° 4.88+0.59°

i») ..
Values are mean * standard deviation (n=6).

2) ..
Values are mean * standard deviation (n=12).

Means with the same superscripts in row are not

significantly different (p<0.05).

TAE tiFxa 298.86 g 5% H7bE 297.27 g,

10% 7k 300.07 g,

15% A7kt 299.14 ¢ 2 20% H7-

300.18 g2 AR ArlR(AA) 0] FAREE 2ok

ol thRTH 5% F7aro]l ZHZ: 6.47 cm, 6.11

cm® Fedoz 7 E=9kom(p<0.05), 10% H7H- 5.56

cm, 15% F7F 5.12 cm, 20% H7M 4.88 cmZ FAHEE HIFE(AIR) o] SUMEFE fFoF o2 A

(p<0.05).

Faz, Aolae MgHE WEel TgHE T/} Aolae] FxE AXsh: FFU Yol I Wit
B oeA Q. B oAl R RAREe hARES wEe vFe] Frsm, FTdo] s W s}
2 RHY BRE HE AelA ol Robxl Ao Andn

FE Aol AL dHE FAE AolAE 1A ek § 3X3X3 emE AE U texture analyzer(TA-
XT2i, Stable Micro Systems, Godalming, England)& ©]83}%] 100 mm compression plateE &3} A|5E 2
3 d&dor HAANALS W YeEld force-time curveZFE] Z E(hardness), FA1-A(fracturability), &

E

24 (adhesiveness), <A (cohesiveness), ¥ AA(gumminess)S =AdF on, oo BA %71 3}

63 2t

Z6
GARL W7} dlgol WE HE AT 247 AL AT B4 27
e =7
Option TPA
Load cell 25 kg
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 1.0 mm/s
Distance 30 %
Time 3 sec
Trigger type Auto-10 g
Data acquisition rate 200 pps
Probe and product data 100 mm Compression Plate

M
<
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[0115]

[0117]

[0119]

[0120]

[0121]

[0123]

[0125]

[0126]

ZIHSd 10-2017-0075492

A (%)
0 5 10 15 20
%]E(g) c c b b a
15.48+1.18 16.89+£1.60 21.656+2.12 23.06+1.68 29.18+2.12
L=} 1] al a a a
AR 1) 0040.18"  |1.0240.12°  |1.07+0.10"  |1.16%0.10 1.1940.15
B ZEA] d ¢ b b a
15.73+£1.20 17.73£1.70 22.38+2.15 23.25+1.81 29.04£2.75
%@/Kg d c b b a
22.80x1.75 25.77x2.44 32.43+3.13 33.55%+2.70 41.60%3.65
paps| d ¢ b b a
we 7.11£0.57 8.08+£0.75 10.11£1.00 10.35+£0.91 12.63£0.94
Values are mean * standard deviation (n=9).
Means with the same superscripts in row are not significantly different (p<0.05).

FAEL H7F Bl W2 HE Aolma AR A7) F 7oA YeERA vkel o], A % (hardness)E R
5% 7ol Z+z; 15.48 g, 16.89 gl 2 folXow 7 WEekom (p<0.05), 10% A7kt 21.65 g, 15% Z7hrt
o] 23.06 g, 20% H7h 29.18 go® FAET HIFF(HAR) o] SIS =A UEEtH(p<0.05). FA A
(fractuability)© 15% #H7F3 20% X 7Fo] .16, 1,192 fFo¥ o=z =ohtt. F-2hA (adhesiveness),

1
7}
532 (cohesiveness) ¥ A4 (guminess)< At w2 H7IFo] S71ETF fFodo2 F7HFAth(p<0.05).

<2-6> M& FA

FE Aola9 A(curst)BH E(crumb)WE MA}A(Chroma Meter, CR-200b, Minolta, Japan)Z A}&3}o] L(™
5), a(+8gA L /-5AE) ) p(FAE)gte R YeERHY. AFE3E ¥ WAl (standard plate)e L: 96.88, a=-
0.16, b=-0.29°]AT}.

2 ARE 3] ® 8ol e vERASIT

Hunte ‘s AT (%)
color value 0 5 10 15 20
= a c c c
A= L 59.01%+0.87 57.61i0.97b 55.43+1.02 55.42+1.37 54.85+1.43
4 1.3.2040.06°  |-2.9240.14"  |-3.54£0.32°  |-3.10£0.07"  |-2.8540.36"
b |21.06+0.47° 23.96%0.38 25.35+0.81" 25.09+0.71" 24.46+0.73
Values are mean * standard deviation (n=9).
Means with the same superscripts in row are not significantly different (p<0.05).

2 Fo e M Anzbe] V]SS Eo
FIRE o=, QtEAold} e A
=

A S HJAUEsE HE Aolme A Y] F 8olA YERA niel o], WI-(lightness)E WETo] 59.01
2 fFodoz 71 E=gkom(p<0.05), 5% H7bt 57.61, 10% A7bat 55.43, 15% F7bat 55.42, 20% A7}
54.852 FAEE H7MEF(AAR) o] S7MEEE FoHom YolA s RS AT 4 AATH(p<0.05). A, Z
AT (redness)= 20% H7bato] -2.85% Soldow 71 =/ JYeon, A= fglzito] 21.06% 71 ot

_12_
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23.64%,
el

Al VEFRLTE
[0128] <2-7> Aol79] UlF ¥¥ #F
[0129] Aolae] W W #Ze )X JhH 2k (Powershot G-10, Canon, Tokyo, Japan)® 21"-9] crumbg A< w7
oAl Al A=} Fidete]l Ag], AWM Fhdgte] ol TS A &Gt
[0130] I A3 E 2004 YERA ule} o], f2p 2 HUFERe] TN E Wil fAsta, So]l A A=
Ae @A = AT,
[0132] <AA4 3>
[0133] E uge mE fAET i AFE Aolae s 4
[0134] A7) AAd 18 SE Az 2w fAEE g AL Aolay it S 45 f8, fAE
W H7E v g e HEZE Aolae F Z9dE =k, DPPH oz A7 &4 2 OABTS oz A7 gAE B
SR =
[0136] <8-1> F EevsE FEF
[0137] % Z9958%FS FolinCiocalten®'H(Slinkard K & Singleton VL, 1977)¢] #3}o] =A3%t. A2 5 g&
70% olErS &M 50 mlS 7FEFar 24A417H(207T)ESH 100 rpmeE shaking water bath(VS-1205SW1, Vision
Scientific Co., Ltd, Bucheon, Korea)ollA F=Z&A171 & 3,000 rpmell Al 2087 GAlEE slo] AZ=HS AE2
AFE3TE. AR 0.1 mLell &7 1.3 mL¥ 2N Folin—Ciocalten A]9F(Sigma-Aldrich Co., ST. Louis, MO,
USA) 0.1 mLE ?47}8}57_ 7% Na2C03(Junsei Chemical Co., Ltd, Tokyo, Japan) 1 mL & 7}3}¢] 2A17H5<E HEX]
sHlth. WhgEe] FFEE 725 molA SA43FI gallic acidE o] &3 REFHLE FS AT
[0138] I A3 = 394 yERd vRel Po], tiERTe ZEdE deko]l SAHE A ¥okon 5% M7kt 32.81 ug/ml, 10%
A7 81.62 ug/mL, 15% F7Fa- 111.86 ug/mL 20% H7Fa- 137.57 ug/mLo.Z 2} 2t H7}sko] =713k
ooz F7tele AS e 5 JATH(p<0.05)
[0140] <3-2> DPPH Yz AAF
[0141] Al5¢ DPPH #Yd A£A%SL a, a'-diphenyl-B-pycrylhydrazyl (DPPH)S AF&3F o2 ZHAsIGC. =,
DPPH A]¢F 12 mgS ethanol 100 mLel &3djA]7] 50% ethanol &S #7}3le] DPPH €49 &4 =2 517 mm
oA o 1.002 AT A& 0.5 mLell DPPH & 5 mLE E3ste] FH=E FA3taL ofgfet o] Ats)
St
[0143] DPPH &} Z &7 (%) = (1- Abs/Abc) X 100
[0144] Abc : Absorbance of DPPH solution without sample at 517 nm
[0145] Abs : Absorbance of DPPH solution with sample at 517 nm
I A = 4o el mlel o], Fate 11.71%, 5% A7kt 14.17%, 10% H7Ft 18.54%, 15% A7kt
20% H7bt 27.58%% A B Hylso] FUMESE foXow F7FSFATH(p<0.05). 3 positive
control & AF&¥ 0.1% BHTS] DPPH -tz AAEAL 96.15%% LFEbt).
7 mM ABTS &3} 2.45 mM potassium persulfate £HS 1:18 &33}o]
— 13 —

[0147]
<3-3> ABTS &)z AA%

ABTS #dZ 2ASE Sl =

[0149]
[0150]



[0151]

[0153]
[0154]

[0155]

[0157]

[0159]
[0160]

[0161]

[0163]

[0164]

[0165]

[0167]

SIES 10-2017-0075492
3 A3k Th. ABTS 344
& 54350,

%
iz ABTS 2t AA WS potassium persulfatef} Wkgoll oJ&] A% ABTS radical catione] ¥4tks) &
A2 Q3 A dAEE AS o8& o AT I AR &AA E4E& ST 5 AL H et
al, 2007; Re R. et al, 1999).

ABTS 2+t Z &2A% (%) = (1- Abs/Abc) X 100
Abc : Absorbance of ABTS solution without sample at 734 nm

Abs : Absorbance of ABTS solution with sample at 734nm

O A % 5004 YElA uvle} o], RS 7.82%, 5% AT 12.39%, 10% FIF 14.11%, 15% H7bE
13.75%, 20% 7 - 17.14%2 F-AHEE A7FZ(HAR) o] S71E4S fodo=z F71sdth. A, positive
control @2 AFE-® 0.1% BHTS] ABTS Hc)Zd 2AEAL 97.92%%2 e,

<AA 9 4>

d el it FE Aelae Wed SA& AR fske], X

St AFggetyt zejaet AP S 708 tide® 97 FHE=WE o]gste] &HA HAMSE deEA
tﬂ
i=]

E
=

<4-1> 7|5% 7AA}

2nzL HARE AlES] M(color), v (flavor), HE#E HAX(softness)?] 7|a% % AAH 7|a:

(overall acceptability)ZA tghs] Eo}dr} @ 9", EX & 2AA 1% &t} @ 58, gius] aojsict @ 17o=

VEFH ST, CATA Aol Ale&d #5354 &oj= & F(citrus), é’:‘“]’(bitterness) wo dk(astringency),
E

718 dHoily), Al# Yk(eggy), @3 (sweetness), ®3(salty), A3+ Yk(savory), 3t 2H(muddy taste),
ksl 3F(mint flavor), #@¥ YH(lemon flavor), H]& YH(fishy), é&%%é} F(fresh), A19(sourness), T3t
Yr(refreshment) 0.2 F 1571412 FA =, 2H|A7E dld sk 549 'Er EAISIES S5, AlE 9] AlA

}o

mEF
of

19k %

2 J=sm 7 AEE B

HF

1902 $FE 20 gow JAon, LA Feld A

A, NES Be A1 AeTlelA B =5 AR Abeldl Alwskslt

g AdE d7] F 9olA AAIE] YERAQIT.

FAREE H7F vlEe] wE FE Ale]AY AuA 7]EE HAL

FAE T (Z %)
0 5 10 15 20
u a al c
H(Color) g 7141 17 6.56+1.07" 6.26+1.19" 5.79+1.36 5.36+1.45"
E a a c c
BN (Flavor) 16 0441 61 5.99+1.56 5.23+1.79" 4.27+1.89 3.83+1.70
H L AT a a c c
TEHE AR g 441 51 6.60+1.31 5.83+1.17 5.20+1.45 4.87+1.60
AA ZNZE= 6 6341.40° 6.2641.53" 4.91+1.67 4.0941.86 3.67+1.86°
Values are mean * standard deviation (n=70).
Means with the same superscripts in the row are significantly different (p<0.05).
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[0169]

[0171]

[0172]

[0174]

[0176]

[0178]

[0179]

ZIHSd 10-2017-0075492

A(color)& thzxare] 6.712 fro]Ao= 7P H%om(p<0.05), A &% H7tFe] S7184S fFoxo=
Yol tH(p<0.05). &1l (flavor)E thEa3d 5% H7kwto]l 22 6.04, 5.992 fFHew b Egkon
(p<0.05), 10% H7Fe7AA= BE oldel Hers yehlglew, 4 &% Hrige] S7tdes forom o
ol A THp<0.05). F=2¢ AXE(softness)t IR0l 6.74% 74 =90 (p<0.05) 15% HA7F7MA&= BE o]
Aol A4E JEeh e, AAAQ 715 % (overall acceptability)olA] W3 5% H 7o) 2+7; 6.63, 6.26
o= froHog 4 i—?konﬂ(mo 05), 10% 37kt 4.91, 15% H7kr 4.09, 20% H7bE 3.67%2 AT 3
7 (A=) o] F7FE FrejA o g ol th(p<0.05).

CATA &S 53 7 o5 W= BX49 A 317 & 1094 A3 YeRJ .

£ 10
CATA #+A4& &3 7} #5d ¥
54 AR (F %)
0 5 10 15 20

1. =3 (Citrus) 5 56 33 42 41

2. Z8F(Bitterness) 4 6 34 49 56

3. WL2dH(Astringency) 7 5 20 30 42

4. 7189 0ily) 28 10 12 4 11

5. A& (Eggy) 60 34 17 10 13

6. TFoF(Sweetness) 45 35 15 9 7

7. &9(Salty) 2 7 3 5

8. 31438 (Savory) 27 13 7 4 1

9. ¥¥ 35 (Muddy) 18 14 21 21 38

10. ®}&}&F(Mint) 0 2 8 6 2

11. @l &5 (Lemon) 1 17 32 32 21

12. W] ATH(Fishy) 11 4 2 3 8

13. 7 etgk(Fresh) 4 23 23 23 10

14. A19H(Sourness) 1 6 17 19 18

15. A F3dk(Refreshment) 0 5 5 8 2
T 155/ (F I, &9, g2 o, V5 v, AR o, ', A, 34 gk, gy ok, wkek 3, g gk, oy
A gk, e &, v, AR dERsch diz2TdAl Z1E U 288, Ald BF 603, :Askur 273, v|d
o113 7P e WEE YEa 2 & 5% H7hel 5632 7P W W= E veblh. 20% F 7bol
Al 2k 563], WUk 423], HYS Uk 3832 VM w2 HEE YEY fRREYE HUME (AR o] S S
HE7 FolXe ZAdE vehdg. oot Wi ©nr, 3ASS, JjE U, 9" uhe SR
A7V (A=) o] F7MESE Hlr) Yol = AEgs YERAT

SE A (sensory attributes)Ato]le] A##A (correlation) @ FAAE 224 (Principal component analysi
s)S SAS® Software 9.3(SAS Institute Inc., Cary, NC, USA)E o]&3dlo] AAelct. olwf HAA} 5 AL
o] 9] A#ABAE Pearson] AHFFEALS o]&5IA L, FAAE EAo= covariance matrixs AFE3FTh.



[0180]

[0182]

[0183]

[0184]

[0186]

SIHS31 10-2017-0075492

1570 #5554 Solzre] 4ea B4 Ave 8] & 11004 A8 kg,

H* 11

do
Sl
i
B8
ng
1o,
ls
rk
rkl
a

FEZH BN e HE Ho|39 57ER] #55E Fo

Ex 1 2 3 L 5 E 7 B g 1 1 I ETEE
| 2% 1,000
z, Zn} D11z | 1000
mEnr -ooo7 | D4g6 | 000
4, 71=8r | -bime | -DIE¢ | -D.00E | 1000
5. Metar | -0ies | -03¢5 |-Dgez | iz | 1000
g, Tt -poee | -0ae3 | -neee | nosa | nae | 1po0
7. mm} 0088 |-0028 | 0145 | 006 | Doz | DOSE | 100D
g, Da®mb |01 | -0262 |-0218 | 0ooo | 0216 | 02Es | Do4E | LO0D
g EEIEIRF | -00BL | 025 | 0264 | D16 [-D.12 | -D17E | D.OOB | -D.0B0 | 1.000
10, DIERF | 0100 | 0008 | -0098 |-0.078 |-0.077 | -D0e7 | 0038 | -D0RL | -01Ds | 1000
11, #=nr | 01e8 | 0454 | -noee |-ooes |-oivs | o130 |-ooog | -oatt | -oose | oiso | 1poo
17 vj=ier | -0130 |-0oez | otos | oe | oow | -0ods | oose | -noos | oiez |-noes | -pose | Looo
13, A2 1T | 0268 | -008G | 0230 | -0145 |-noee | Dpez | 0036 | Dose | -Dase | 0205 | DABE | -DBd | 1,000
14, ATt 0228 | 066 | 0018 | -01ee |-neor | -0a18 | -0o0s | -ni07 | -novs | oas | 03ee | -nosz | Dgse | 1000

15, 2T 00SE | -002E | OOEE | -O1E |-O,067 | -0,036 | -0,0LB | -O034 | -0O0B2 | DEEL | DELD | -DOEY | DAE3 | D46 | 1,000

Bold numbers indicate significance correlation coefficlents (p<005)

A7) 3% 11604 JERR mpel o], vk Al who] 0.448% 7Y o ko] A#AR el on 2uk)

1 0.426, Ak HE ok 0,348, AT vk 0.285, AFEul F 3F 0.269 o2 YW &
FRTAZRE SR ZEule] -0.3632 7ME =gkor, Ald gt &5be] -0.345, AR g W23k -0.293, @
I |2 -0.282, LA b ko] -0.262%2 UERNETE.

i 1o w8

= = 694 Yepdigled, Al 1FA4E
4 94.61%5 A9 E 4 AJAJc}t. PC1 A

=)
olr

)

[

ox,
i

fr

N
ox,
AL
M
i
o
i3
>
S
oy
Pﬂ :—

7] .
e vlsem &v, w2u, e %, 7 &, Atto] Fo] Wl uEhsta, ojek tixHom A o, dut,
AFTE, 715 gho]l 5o WhEkel yeEbHtt. A 2% Hrbol A= PCL kel W 5Ado] skl dEbstal o
2 5o WE 540 s debwth. PC2 Aol = o) wEew &gk, g2t | o, V1E ool
UERtaL 5o e Rs & &, AR, dE to] gxAoR yeikt. A B 100 Hkel M AT,
gl ot whekke] SAo] FE UEhor 200 H7krel s §ent, &5kl FE ekt

olr
a2

S 5%, 10%, 15%, 20%% ﬂﬂ%}g gt HE AolAE AFdlA o]shA

A, FE Aol W=Ee] HFS T 5% H7lo] 0.51 g/ulE Fre]H o s spg ok
H(p<0.05)Z 2 F H7FF(AZ) o] %ﬂ%*i frolHoz F718ITHp<0.05). A= X
35088.56 PR fFoldoz 7 Wokom(p<0.05), FAHEE A7 (A o] S7ld=E foHom F
tH(p<0.05). & Ale]=a<] pH% dzto] pe 7.41%2 oA o= 7B #9kom(p<0.05), A &E H7bato
SV E golAth. FRISES diEato] 34.10%% oA o R MY w9k oM (p<0.05), FAHEE HIFE(HA
ol FIHEFE = i;}’ﬁt}(mo 05). ol HlEvo] 6.47 cmZ FHo=T I Eghow
(p<0.05), FAED HAANSFE(PAF) o] 742 Folgor 743 tH(p<0.05). AEE thExwo] 15.48 g&
2 foAoz 71 wgkom (p<0. 05) 10% H7FE 21.65 g, 15% H7bato] 23.06 g, 20% H7b 29.18 go &

],

A B Hleko] Z71ErEE =4 YERGTH(p<0.05). Z@ s =, DPPH @tz ABTS oz &7 @48
A B2 H7MFol S/MEFE fFHo® ST (p<0.05). HAHQ] Yk I‘HZ?LE} 5% H7 ol A Z;
7t 6.63, 6.2602 FojFoE =grom(p<0.05), A BT HIlgo] E=ELE fgFowm ol
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5

=

=

H

e
[=)

(p<0.05).
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[0187]
[0189]
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Egz white
+ Sugar

speed 3, 30 sec)

MMzing(speed 2, Tmin,

Mizinglspeed 2, Zmin.)

|

Egz wolk + sugar
Sov bean ol
Fanningl33l g

Cven

19024170, 27min,

Water with wuza powder

| Flour + Baking powder |
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20

160 A a

k1
N2
[N\

b B
Qo O
I

b
o O
o o
] 1

Total polyphenols (ug/mL)
&

0% 5% 109% 15% 20%
Yuza contents (%6)
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k1
(N2

DPPH radical scavenging

35.00
30.00 -
25.00 -

20.00

ity (%)

15.00

activ
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