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s 8.8 8.8 8.8 8.8
e 5.6 5.6 5.6 5.6
AA 33.8 33.8 33.8 33.8

HE 64.6 64.6 64.6 64.6
Gt 2 0 3 5 7
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A 2.0 TFHE, o|AE 2.5 TEH, AN 12.5 TFF, -+ 8
SN, MH 64.6 ). TF0] 30+2.5¢%0 MY gt} g &
AFE Y, A", GALT, A 2 dso]2Ee] EdE
N F 2 BES Hrlste] W H, wrtels F9J5ke Fombs
FrABAT. a6 w53 WEE 77 B9leislth wso R
g, 2+1TCoAA SASUY. S 48ge] HEF Edste] A3
E wEa, MY E Y ZHTh -33+17T
ol WEEIAsGT. AL Ee 22+£1TeAA

180+£1TColA 2587 F-itt. thgo 2 $Hde W& oA wiva
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A 1o)4] R Fo|~EE o] FY|ENES BEFTEFM8 9
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| @3, 224+1ColA 607 FA3 H
22+1CAA dZsqct. ¢4
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S8 o e
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W8 Fulsg.

5.6 T, Al 33.8

H gk SEE A7 el A
oowks 2R e EE 20£1TE
T AL, W7 (46342) 2425 o

72 1lemX A2 1lem)dle] #Ho]~Ew ¥

CTollAd 6057+ &3 H,

EE= 22+ 1TCAA W23kt

&
Fol® 43

Z 3
T Hlae] 1 AA1.1 AA 1.2 A 1.3
B 71 EAE (%) 7.54+0.2 7.540.1 7.940.2 8.140.2
53] (mL) 136.0%4.5 147+3.7 113.0+4.5 108.0%5.6
7}2 X A 2 X =] (mm) 70X 68 X 57 70X 68 <59 64X 65X 54 62X 6352
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£ 30 % 20 vehd vhe gol, g5 B2 Bt AolsEe wel §7] EARS U3t Bl FHE o) 3
F Y QA L1e ET e 15 597 dolst giglon, g9 Buel 5 F36 o §HE:
Aol ¢

o e om T4 v S E S YERIIY.

MZ X ol (mm) GA, AAld 1. el

F giEE Ao g gEFHer Arrt Folx e AES YeElgAE, ol 4y Bl Ut
of wi} @ ko] FrhEy] wjRe] wae] 9IS 71X, wFo] & Sl

=] 3}o)

A 194 SAHE Fo|~E “I’}Q] FW(crust)¥®} W (crumb)d ME 4L M A(CM-3600d, Mnolta,
Tokyo, Japan)E o]g€3&te] L(HE), a(AAL), b(FANE) oz FHsFon ZF A5Y 53] vrE =A3}o]
Hgt o2 Ydeylen, o& }7] E 49 5 20 YJEPATE. o)W AHEE EF W] L, a, bat2 77t
98.90, -0.10, -0.35°]%1t}.

H 4
T L) a(A A=) b(ZA %) AE(AH 8}
Hlald 1 60.88+0.93 13.91£0.80 33.6640.89 53.01+0.74
T AAd 1.1 59.7040.67 14.6240.78 34.534+0.83 54.5440.93
AN 1.2 58.80+0.40 14.0940.45 34.1440.67 54.56+0.68
AAe 1.3 58.0140.39 14.05+0.30 34.4940.45 55.08+0.50
Hlald 1 71.1940.70 3.35%.05 30.85+0.35 41.95+1.00
Wi | AAd 1.1 67.75+0.96 4.0140.13 29.4740.30 43.36+0.05
AN 1.2 66.81+0.45 4.19£0.08 30.53+0.21 44.05+0.18
AA4 1.3 63.97+0.95 5.09£0.20 30.0340.40 46.63+0.11

T2 B X 4oA S F o dRe], G 22 ol T EFE W AW B uiRelA] Lgke] Faste] 2
7} 271 ASS Wk, o] ofu} Ruko) = W02 Maillarddl7} 3150
UeRd Aot

otk 7IAAH B4 BT

Hol2Ed wol ZZAZFS AL(25+1T)dA 1AZF WZAIZ1 3 texture analyzer(TA-XT plus TA, Stable
Micro Systems Ltd., England)Z A}&3}e] adaptor, Knife Edge(HDP/BS), Heavy Duty Platform(HDP/90);
Mode, Measure Foece in Compression; Option, Return To Start; Strain, 100%; Test Speed, 2.0 mm/sec;
Post Test Speed, 10.0 mm/sec; Data Acquision rate, 250 pps® FH o=z H(Cutting)*r A =(Firmness)ZE
ZA4stglom, ol& 3] & 5o YERSITE.

¥ 5
T Hlaref 1 AAE.1 AAE1.2 AR 1.3
A= 16.5+0.67 12.7+£1.45 14.1£0.45 14.1£0.49
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Age] 1.2 75 gk W)

Azd dHo|xET wWo FdE %2 FolinDenis¥, FHAZA
DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma, USA) radical AA%S< Blois %9 #H
(10mg/mL)e] &5F=%E 0.2 mL, F=&v 2.0mLe} 0.4 mM DPPH &9 0.8 mL& &
O WS AIZL F 520 molM FHEE SASY] AAZAES TFEie. A

butyl-4- methylphenol)} o}~FZH Ak (ascorbic acid)E AF&-3FSATE.

o
M
1
rlo
jmm)
e~
[y
(]
il
o
oo
ol
o

¥ 6
T Hlald 1 AN 1.1 AN 1.2 A 1.3
% 7= (mg/100g) 106.1+2.8 143.5%+1.3 162.0+1.3 192.4+1.4
7 24 €l (ng/100g) N.D 3.840.01 4.740.02 5.040.03
DPPH ezt A5 (%) 25.540.4 35.1+0.4 42.52+0.3 52.5%0.5

BHT: 89.9£0.09
of~F2H Ak 96.44+0.08

Fvb Bub Ao} solxEe] wel JHAY L GNSBY A H 63 2 P AP ME
Z

WE dol2Ed wel FiE P A2AY §Fe P BB
Ae HAT. EE P 22 A7 e uae] 19 F5 DPPH el el 27,6k sk B A
be] sol~Ed wur vgkov] st B@ Frhulge] FAHREE DPPH ST AATE Frteh: APl

& FE A& wE Ho|2ER We V|3 HANE AAEIYY. Id5HANE 208 o2, g #Ho gAapg
AR Fv VAR ARE BT AASL 98 723 H(WS-ES097), Z806H), Me-uyB1d)s AL
st HrteleE St HIRAZE O F 4o R ol Ho|A~E WS 2 #EASE £ QYRE 3 Ao Hol
AgslRom sbe] AlRE Ha Yy gtEA] B2 ek ¥ H uS A8E HUMSIRES %o, 1 Ax
g % 7 JErdidn
*7
T Hlae] 1 AA1.1 AA 1.2 A 1.3
Ay 7T % 6.340.91 7.540.82 7.05+0.83 6.040.89
23 6.0+0.89 7.8+0.79 7.440.59 6.8+0.70
3k 6.240.70 7.540.86 7.140.69 6.040.83
gt 6.3+0.73 7.6+0.89 7.0+0.60 5.8+0.79
Z2 7 6.840.77 7.540.75 6.740.88 5.640.88
B+ TFAA(n=20)
g Uk zAz7kol A% AAd 1.1& 7.54 oo g =& @yl A4LE o] nuud 1 B} #5377}

A

A, A 1.2 2 AAo 1.3 Yt &3 Fmrl ol wel VE=v) Aa
|2Eg] wo] {urt st wEl ZZZ HIbolA HlaY =
A
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ARl 3. mUgsh 2 sk B g5 Pt HolxE wel A B
WU 0 st B g Gt ol Ee el Y@ AvlA V1SR s NSt BEAsE 430
2, 8 el PAE ARe) St bZ ARE BE AN 98 EHEH 19 EL01), LEGH), 1l
SRS AHgetel BES stk Brbe 203k 7 582 wro] ANsiglon e F #AY 4
Qw2 A Hol AT,

¥ 11
= Hlud 1 A 3
ZAdAel Ve % 6.3£0.91 7.2+1.9
2Ry 6.0+0.89 7.0+1.8
WA 6.2+0.70 7.1+£1.9
gt 6.340.73 7.5%+1.8
=A% 6.840.77 7.1+1.9

E 110 U whe} o], MAle] 3 wlie] 1o] MlalA RE GRAA 58 Ao b,

1
g

EH]

B g 1 Ao 1.1

Al 1.2 Ao 1.3

E@2
H] o] 1 AAJel] 1.1 Aol 1.2 AAlof] 1.3
3 5 7
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