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s, 2 A del Da 2Huo gald £HED AAdES Eatslis ASd Zrlsele] wgn]sl oF
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olul, 7] tlETi AeEd veh go] gvlgwA A¥e HrhE Aol ARTE 22 H6E 1006(T1),
L5569k AdeE 25%(T2), &HE 5099k AdelE 50%(T3), HHl= 5%9} AelelE 754 T4) 9 ora)
E 100%(T5)E 7kt 7 9-olt}.

wek, ol [E 1]olA FARe 7ML FAE 100F5HF st FHFE2 Jep Sl
¥# 1
3} & D T1 T2 T3 T4 T5
B = A7) 98 98 98 98 98 98
(%) = 2 2 2 2 2 2
27 100 100 100 100 100 100
T 1 1 1 1 1 1
FAS e 12 0 0 0 0 0
(ZZ%) ALY E 0 0 3 6 9 12
EH = 0 12 9 6 3 0
<Algeo 1> gyt A& Y
A7 <Al DolMdE AF3 75A W Jdd ARES v e 9ske] AOACKH (1990)e uhet T A

ojmj, ¢ e 105ToA 9 At Zﬂi‘?j Zehal Fheko KjedahlW, AW 3o Soxlety, %3]% 3
o 550TCANAe AH 33Ho= 2383 (AOAC, 1990, Official Methods of Analysis, 16th ed.,
Association of Official Analcatical Chemists International, Washigton, DC.), Z¥+= [E 2] YEeEFHA
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2

=T T1 2 T3 T4 T5
T 38.36+£0.28 | 39.03+0.69 | 38.954+0.52 | 38.52+0.50 | 39.66+£0.30 | 39.224+0.07
ol A sl ek 1.01£0.09 1.11+£0.12 1.04£0.12 1.01£0.14 1.07£0.11 0.96+0.12

— |

3| &-3haF 0.6620.09 | 0.62+0.02 | 0.7240.01 | 0.7240.05 | 0.73+0.02 | 0.6940.02
A vy e 2.13+0.62 | 2.53+0.42 1.81+0.52 | 2.09+0.18 | 1.6940.75 | 1.7240.32

ARl 2> olBH 54 24
teom, 47 <Add At Azd 1A el AR W EAE @okels] Aol pi, A%, B4, &
3}

A, B el 2o olgetd B4e B

A

it

, glstr] flste] pHE A=, ol 7] pHve ZH2he] AR 5gS 3t
4 ZOmJéQ} iﬁLO]—_’ Ultra—turrax(Model no. T25, Janken & Munkel, Germany)E AF&3}e] 8,000 rmpoll A
157 23 3 3 pH meter (Moderl 340, Mettler-Toledo, Switzerland)® Z743}3itt.

SA43, [ 3]o] vepdl npep o] thzAtof Hlulste] RE APl Fol ARl Apo] S HolA| @gton,

ol %
By

18

©

o
Lo
'

rr

Zi

m1m

I A 2 dge] wE vl "o Ae A diilel AAEE ARgEH et V=] HEY =37 e o
FolA= 59 EA= AVIA s 7)4\ = e

o R, AH 7L AES Aduste ol By EH9F #dste]l F2F a9 ARE ZAsdEd, A
7] MeE Alme] WS MAA (Chroma meter, CR 210, Minolta, Japan)& AF8§-3Fe] WI=(lightness)E UE}

* * *

W L-3k, A% (redness)S YEM = a -7k 3= (yellowness) S YEFHE b -3tS =A%),

olmj, EFEME I-7to] 96.53, a -7ko] -0.21, b -to] +2.3691 calibration plateS A&atgitt.

S445 [ 319 e vt o] sk FARE e wwste] AGTE] foHoR Be X8
uglon A4S HrhFol FAGFH(5, 13,174,159 F9) FEsh FAEI ol G ug
W], AAEE AQeE 008E7E BT P B £AE drhigion fe49 Aelzt ekn ¥
S g RN, AkE AP 24uel BE AP dehtd @gekth, 13 AET 4 54
£o} She Zlew Y.
olsh ol AWT] WESE FAEI} ¥ ol fi dETE A APl molA AT Lo wmAs} G
S AE (%, AeWsl B Ex vlolokz W) Poslt o whalel, WAGE As g
S @) WEel Ao oA,
Webd, 47lsh e ARARE BHd u pdont 125 Qb wel EA(TALORE Au)t 71—&
g wel B 958 o B 4 gon, 53 AdeEe] gl Frheh 13, 13 % 5 AWTOA H%
eetttn % 4 k.
#* 3
= T1 T2 T3 T4 T5

pH 4.51£0.03 4.45+£0.06 4.44+0.03 4.40£0.01 4.50£0.01 4.42+0.01

s 61.23+4.36 | 65.454+1.55 | 66.794+1.15 [ 68.484+1.40 [ 69.514+0.88 | 69.62+1.86

A= -1.934+0.24 | -2.024+0.04 | -1.98+0.03 | -1.81+0.07 | =2.00+0.04 | -2.14+0.06

ST 2.21+£0.29 3.00£0.23 2.50£0.15 3.04+0.17 3.19+£0.17 3.36+0.33

w3, AxRI T)sA W Ae Hrutslr] 98] XA 7S Texture analyzer(TA-XT27, Stable Micro
Systems, England)E ©]&3lo] SAs}S T},

o] Af W& AFRS T oF 3X 4X 4 cm AVIE ARE YEY probeR 23] HHE 2 A 9o, 54
Z7L2 pre-test speed 5.0 mm/s, test speed 2.0 mm/sec, post-test speed 5.0 mm/s, test force 100 g,
distance 40% Ao 2 A3},

4 % Aol force-distance curveZH-E] ANA, A, w4, SHAY, A4, LS FAER o,
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AnA, A4 2 A3 ZFA 13 AFF7 Fodez g e 22 yegoen, 12 AT 4%
%= q

3 ANGTE o8 A ¥ Wyl mE J%4 "ol J1E W fAE ARCPEE
=

h= =
V& Ao AAH, 53] 13 A@dTe] 49 oled dihsoe] 7=

£, PAYT BHe RE APTEC] YETRG Fu $U4E tET BE AQTAA £oHQ) Aol
2 wold @ o ushgid, o A3 we| B(Elk E5E AE)e ¥ Wy e /)54 o] 7]
29 ®ud g $ee A2 ¢ F 9

* 4
e T1 T2 T3 T4 15
A1 (g) | 105.1944.39 | 129.35+5.35 | 111.32+1.97 99.69 127.32+4.23 | 126.47+5.21
+4.73
A -42.9346.91 | -24.224+4.72 | -15.19+3.46 | -18.314+3.46 | -16.224+2.96 | -15.37+4.24
A 0.96+0.02 | 0.98+0.01 | 0.97+0.02 | 0.9940.01 | 0.9940.01 | 0.99+0.01
=34 0.79+0.01 | 0.79+0.01 | 0.79+0.01 | 0.7840.02 | 0.77+0.01 | 0.79+£0.01
A4 (g) 84.67 99.65 88.32 77.51 97.72 101.9646.74
+6.38 +7.51 +2.43 +5.57 +5.56
a4 () 81.03 100.5646.37 86.12 76.83 97.24 98.78
+6.49 +3.48 +5.36 +5.59 +7.66
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olm], WMo FEIANEE FEFAME A 7] (Hygroskop BI-RS1, Rotronic, Swiss)E o]&3te] SAH3H 1, 9
T = A (ATAGO, ATC-1, Japan)Z o]-&3}le] A3},

ERYEY A4 BE AGTAN R FARAON 3 ABTR GIH0R Hg Re SR
]
AN

oA, B odgel W J%A we A9 Fdo Wik FU 5Ee) wa4e A & s o ey
o1}, of FelAE 53] 13 A% Aol 7ol Wk wakgol A $557] wWEel 754 " &
A%e 2047 4 9L Aow weEy

A% T BE AFFoA 8.50-10.504 £ FAFS £XE B, E3F] 12,
fz7e 553 AY 2 oo dEE UEhs ez ey,

I Ay, B oame wE A ge o Foj(E3], dubd JoiME FH9 "y fAlsitn #dEe ) &
3 T2, T3 2 T4 NFFY Aol A8 AL23E 71E9 "3t A zol7) 7] & Aiele 7|52 o
=N F 9& Aew #AHY,

=
N
P
@, 4] Fue 7
%

T3 9 T4 Alg 9

o

# 5
=T T1 T2 T3 T4 T5
i g 0.94+£0.01 0.94+£0.01 0.94£0.01 0.89+£0.01 0.95£0.01 0.94£0.01
= 10.00£0.02 | 8.50%0.71 9.50+0.71 | 10.50£0.71 | 10.00£1.41 | 8.50%0.71
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e, BE B4 BA& SAS(Statistic Analytical System, USA, 1996) 37]%] = = 13 (package program)<]
ANOVA A4S Fsled B4s9a, izt 2 AT Atole] A vus 99 tEA 4 (Duncan's
multiple range test)S B3t fFo4dS H A3 THp<0.05).

A7 #ed B B9 A A, 9ur, Fule dE2TY BE A TFENA FoAQ AolE Holx| &gke
U, A5l AAHe 7EZEE HFExTFe T3 AFF7}F Fodozm = A48 wotr)
wEha], 2 Wgo] wE 75 We AS VEAQ Fre 79 Wit fAS o dddE 4 gle
v, 53] T3 AlgT9 Ao oo yslod A AAAR] 7Ex® 7|Ee ¥ F7iete o2 Yey
=
F 6
Y x=T T1 T2 T3 T4 15
A 4.56+£0.21 | 4.8940.41 | 4.67+0.32 | 4.67+0.32 | 4.56%£0.52 | 5.00£0.43
ok 5.534£0.32 | 4.564£0.32 | 4.674£0.42 | 5.2240.51 | 4.56£0.18 | 5.00£0.62
! 4.33+£0.18 | 4.1940.60 | 4.11+0.18 | 4.33+0.25 | 4.184+0.32 | 4.00%0.25
A% 5.7840.51 | 4.374+0.12 | 4.564+0.65 | 5.894+0.32 | 4.78+0.12 | 4.5440.41
AA AL 5.67£0.61 | 3.8940.32 | 4.33£0.54 | 5.87%0.52 | 3.890£0.28 | 4.44+0.25
755

= T M\_
7 71 wWrth Fdo] £2 2e Annw el E dgolt AdAHor B ou y|Ee Wil EAo]
e YERST

ool A AE AlGelol A & = Qi whoh o], B W] mE V%4 He AR AHFEAA AR A
o3

of FeME AFAM 7 T He AEet Fuld #d AY FEeAe= 12, T8 2 T4 AR F5Tt
o3 Aog Uehgon, E3) T3 AldFe A9ol= Ao RE AFEEoA 7|E Wiy ZSEALY o
ol4e] FE& UEhlE Ao® yErsth

webd, Bowwel e sl54 = Ad sk gol mumgx, AYAF 45 WA D FAdy S w
S} gl J1E9] W3t AEEE FHE sbd B ohleh, 1 EARAAE J1E Wt BEAAL 55 F

YL tEhlE AYL X £ 9
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