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= SURRIERE

(—)

(=

()

E = %)

BRI 7 kB #54HRL - PGS ERREE93% » #5 2 B4 iREk$5.240% - 1
DY RoliBE % (1.696) Mgt o2 2 kBgEE (0.45~1.37% ) (#k > 1979) -
HEr L EHEEMERBED (collagen) ZYVE > SEELI16% - ERFALIS
HEd~5% > EAMAIBAZSVEHAES - W EH EBLREES (mucin) /Y
PIEFTAHRL  WRBRARIE - BAEE KEEE R - (b > 1979) ERHEE
A H B E IR ST A B 2R e R o i -

i 2

e HIRERL ~ RN ~ PR R S ST A TR - AT IR HERRRE Y FLER
HEE RS > INEEHL AR 5 R E bR (s - 2007) SoANai s i nL
B35 2 b SRR RLES - A\ Re Sl &Y RIS E - AITHN A B HRAE ©

P e 5 (BB

BEREDTLESS ~ 4EfanC ~ EAERHRRF g - FrlisEso s E ~ dEflanC - E
REZ AR (2> 2005) » S58MEE Z Fit LARE(E#5 2t A BGIRUUE RIS B AE
HBERA LS > BERE SRRy T BEREES | HYGEL - (47> 2005)
P

* PREFAIARAYATF

ARE o BT B Y - BLER AR A B T Re - AR E AR BN 1994)

* (HEEHIAE E (AR R R S <

PO AR > &S [REETAVERS - IEEE . TGV | (> 1994) > AL
FSHEE) - A REEFI SRS SEAL (B > 1994) -

BT (E7

PIOTBR T IE E SE R I $507REOBIMIK > Fles B T ERER (B
1994 ) -

~ WIRREREATT 2 U



$5ERZ Y AT CAPHBSERR B VIR U > AT AR (2 B PRI & 80 (H I 2AE
T RHUESRE IR AR & ek D (f > 1994) > A S A BREfERR -

() =&
FIGZ AR o HIEE R R IR T A » IR —R > REIET8CIN
NEEER] > AR E ARG DIEY)BR20 77 #1& Hie ALK -

A

\

i

I HVERRT EEE36% WEHHE ~ 20% HYHAELAR 2096 b KIE &) -

MAEEEHE & e # Hoe BA O TR HARRE A S hEE IR E 2 ae Sl hE Rz -
SRR B A LSV > BRI ERREeRE - EEFEGE (KF

1997) > = bR T iEEHERERIIN - e HME Sy - G085 ~ #0 FELUK
HEfanBEE - HRS1 > Bt E REAVEYIEAE -

2~ e

— G PR ARSI BN &85 - 08 -~ e aitlL- o -l e EY -

O (Wifgs5) AKEEHE ZREEAMTE T SRR Z (R 5t
SIEIEAEEEIR] o RARIESS 2 AT LA R - LEE N ERERIENES

EAVEIE (> 2005)  HAGESCHRER > AIfERER R - —M IR R YA
Bl R
(1) miless (E0F): ERERS - HoBRE BRI ZE - A58 - (5
2009 )

(2) FALE5 JAbs: B (BRI TS » KR FLhE - (1> 2009 )
(3) wyfiERE- 0 -AFE © FEHHBETE - [ KpH{E - EREAERLME T L FEER A
(E(5F > 2009) -
=~ BUBENL Y
(—) RERfE
1 PFEEWERREEER -

2~ DUR/KRFERCA A IS -



3~ ERPUBKRLE °

4~ FIFENEFEZEERS0C 4/ NRHRFER MRS -

5 BHEER > S O OEHREZERE  BWALEE S -
6~ JREIEREAS0ORIR > #BIE - FBEIEIRK -
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(—) B3
k-3
[k HorEl (%)
HE 100
7K 700
B8
— TS NIBEEEES
Gk 100 100
GF 4 0
7K 17 0
30% R EIZE < Bl sS 0 2.5

(=) =ERE
158
JetEHlE . KEA/INEF > TBEZRIIAOK > — R AF T TSR A
s IEEEE o A AR EERTIEATEAEE o Bl R SEE AT -
2~ TIE
(1) —REE
O KA BKHEA > R AN E e - LAl T8 C AL - PREDT
ANEE7/KH > BRES % E A GG > LIS000.2 5¢ EEER20 776 > Hiif -
(2) IhIEEEESS 2 S5
RS & B i s Z Bl 5 ( MIHI30% E=IE16 K NI4T E 2 2.5% »
Al RHRE AN Rl - AR T78 CAaAs - PRI ABERESS T - AHES
Sy $E R NG - LL5000/A e BB B ER2055 4 » FRfE
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(&3 ~ SRR E
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(—) FRENE
WTEESh % - HI25mLRTER » A S0mLZ& 8 /K K2~ 3 ik fs A - LL0.IN

NaOHJ & 28R 24l -



(=) pH{EME
{58 A pHEFHE R 2 pHIE - (414 )

(=) #HEEME

(&4 ~ DApHETHEpH{E

1 ~ KMnOgHI &%

RS UL H25MLFRRER » AN NHsOHERI N3 % BLle#h » DL BV
IEA30T 38 » MIBILIRAS - DIZEEE/CR R UBY) K EERLA10MLAYEN H2SO4

AR R P AR KO

C » DAIKMnOJMEAE R E 2 2Lt -
2 ~ EDTAMIE X

MkEbE o EU2SMLARRERI A ImL 245 @1l 5 2 EBTHE /R AT - LL0.1M EDTARE

REIRROEIE > AL Ry B (R Rof% Bk -
(") KorasENE

LLALAMNG K 73 HITE it e B 2 B i 105°C » HFfEIEe Ry E B - I — A S e G 5 &

JBZKraE - (AES)

Bt A 20mLI#iH2S04 » KBTI 70~80

[Z1=T=1 e10

(Z(=T=] 610 |

—

s~ R

BrE SR E AR E

HEH{EN

&5 ~ Kora ' ERE




(1) Pteoth
1 506 LA @A 8 ( TPATA-XT2/25 ) BE3% & By SR EE N E &8 Z b8 &
(hardness ) ~ (NE21E (cohesiveness ) ~ g8 (springiness ) ~ THIE M4 ( chewiness ) e
N E (64 B - force unit: grams » TEHIZE ( pre-test )~ JHI%E (test) Kz 1% M xE ( post-test )

ZREST R E2 ~ 282mm/s (YIE6 ) -

(&6 ~ Pt

2~ 2R
DUBEHHIE % (rheometer =Y, texturometer ) B DIXFEEZE (plunger) » ¥ & imiE
17 B TR R R A S e B - W] o 3 7 B VR[] ( fore-time curve )( £

%> 2002)
(1) B (Hardness) : FoRFEBG A inBRSE BB TRTRRHY ST - RS — B KM
KU -

(2) 58 (Springiness) : Z4C B ERAE 1R HY IR A K IE SIS RTRUMRIT NEYE
FEsAaREE R - SRR S8 B A T At B g = . (RfE2)
IS —RIVERMEEIP 8 (REL) ZELfE (Length2/Lengthl) ZEEIR -

(3)  nEmgE( Chewiness ) : iR ] s s abNEL I e A EHF AR e IR RE AT AR HURE &
SE R MRS PR SRR (R X RS M a8 )

(4) &M (CUEREEM:) (Cohesiveness) @ iR Ae ik an BT FTREHY ) - 1E
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HH4R 330 R W R BRGSO ET 2 b (Area2 / Areal) -

Force Texture Profile Analysis caleulations for Texture Expert Software
" Test Speed . PostTest Speed
1st Compression 1st Withdrawal . Wait  2ndCompression | 2nd Withdrawal
| Fracturahility is the force at Hardness is the maximium force
the 1si peak (Force 3 in the / of the 1sipenetration (Foree 2
TPAFRAC.RES resulis file) in the software's TPAFRAC.RES

results file)

Force 1 in the sofiware's
[PAFRAC.RES resulis file

7

\

Note that the probe withdraws
1o and waiis at the point where it
first encountered the irigger

- force om the 1st Compression, Area 2
Length 1 | ) Length 2 Time
’ Area 3
Springiness = Length 2/Lengih 1 Resilience = Area S/Area 4
Gumminess = Area 2/Area 1 * Hardness (Force 2) Chewiness = Gumminess * Length 2/Length 1

()

AN

&7 ~ TPASEUE F A FELE]
SEM (Ffii =\ e T B )
RFEEHIB R #afs (aluminum stab, Topon corp, Japan) | - {ERZERIERE 2 &
B EER ERE L - 1A7ERRE (ion sputter coater, JBS-ES 150 model, Japan) H*
fil L ZEN07 B 2H5 (gold coating ) 90FD - #4f& DAfmei=UEE T-#if# (ABT-150S,
Topon Corp., Japan ) JK 5005 R 223 ARG IEAH -
TCER R BV A
PBER BRI EZ it IR Z OB RS R L DUREIBAG R stereomicroscope,
Nikon, SMZ 800, Japan ) ific& gz BEARAE% ( digital single lens reflex camera,
Canon, EOS 450D, Japan ) #7434 - i LA#kEE Helicon Focus (Helicon soft Ltd,
version 5.1.6. X64, Ukraine ) #E{THEE A2 E -
BE fet
PR TL302 » DL 70 RS2 83190 DR B — i 8 B I 35 8 2 ' 3t ~ A
0~ BRIE ~ R BURG EAT I T B MY D BS IS o G
TUE

11
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Mult g ] 4 [
$eFEEar (1~54):

2t % ] E =
¥ % ¥ 2 ¥
7 B *
% BEC
M

A & gL 257
i ] ] O [ L]
7 ] ] [] ] []
ok if O ] ] ] []
A B ] ] ] L] L]
FRY 4 ] ] ] [] []

A & 5L 882
i3 O O O O] [
7 O ] ] ] []
BoH R N O O] O L
FRY 4 ] ] ] [] []
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FEFERPEHR FHTEFF L

12




(JL) BAR
Dl B e FOE Z 3R IR EEE 13.5cmx13.5cmxdem Z —fE H )5
TN RE S5 G FT S < (B -

(+)  &etoth
AW5E EEREUETY R =18 - Fris 2 B DL Statistical Analysis System #Ag e
{74570 L ANOVA R2 et By it B DABH B X 25 i i< (Duncan’s
multiple range tests) (> $5{E B1E 72 52 2 ELET -

fh~ W&

— ~ BEBESS Z By 3T
SR T Rt SS > NEEA B RVE SRR G A KR RAG (CO2) K FERESS -
HEEALT -

2CH3COOH + CaCOs — Ca (CH3COO) 2+ CO2+ H20

SCH B RIER FEIEEHT (0% ~ 1096 ~ 20% ~ 309 ~ 40% ) 7k > ALUZEL6KEL

SOK e Z BERE 5 HEST LU N 43T -

(—) B&E

AP ST - BEHIBLIE f4.36% » INIIAEIEEBIZ ERORIEL6KRZ » BEEERRELH]
I NS5 R A BE VR TIRD (40R1) - Horh DU 14096 7% 2 Bl L #5
BE R Ry (0.349% ) > HEMNER T hkikss < AL 8% - (EHEEEEE - B4
3096 E et Z MR $ SISy Afr 22 RS N (40581 - BERR TP $5 i Ko H B 4UFE
30% /A (R > 1997) Z&ERMTT -
SMIAHIEIEE IR BRI A BBE o - JZAES0K& - #Ef TR - ERELAT10
% ~ 209 ~ 30% ~ 409 Z FEM&F5IEE 73 51 750.409% ~ 0.32% ~ 0.26% ~ 0.22% © &
BLZIR16K 2 BEN SR 2 B A BIE M2 5 - T A& SRR IR S B B &
BGZARERIE I - FHAVESES  HERE A RS TEHE(E (AnfE8) -

13



®1 ~ AEERLANRIELIORBIS0R Z Fe S 3T

ERRELH
0% 10% 20% 30% 40%
TRV RFH]

TZEL6K 4.36+0.04%x | 0.4620.03°4 | 0.39+0.01° | 0.35+0.03%9 | 0.34+0.01%

72 E50K 4.36+0.042 | 0.40+0.01°s | 0.32+0.01% | 0.2620.00% | 0.22+0.02%

Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are
significantly different (p<0.05).Means within different small letters(a~e) are significantly

different(p<0.05).

i 2%
i3
05 4% -
3%
—— 16K
2% - e 5 150K
1% -
O% T T T T 1
0% 10% 20% 30% 40% BETE $5
B8 ~ KB EALLF2 5 16 K Bi50F = F e L
(=) pHIE

FIFHpHE I BERE$5 2 pHIE - T BIER M ERY - FIR2ATR] - A EIERRELBNZE
16K1% 2 pHIE » 73 80% 7%~ pH{E (2.698) < 10% (5.304) < 20% (5.399)
< 30% (5.440) < 40% (5.484) S SY ” BEGpHE GRS AT R
{EpHEHARERE S -

FHIFEIEEBT T (09 ~20% ~ 30% ~ 40% ) /= 550K Z pH{E 73 7 FH2.6981 fii]5.701
BLLRELOR 2 pHER AR LA 3% HR2 BT AIER & Bl - i
TR - HpHIE RS - HRIERL R HYE5 7 (EpHE BRI T - [EIRGth e i

14



BB Z S RAETT -
pHELRE FEE =R ik & B SO R RAIMECE - e Efs AN HEQ
A EROEHRESTRS - MEpHE BT - BEE T - HE740% 25K By
[ EApH{E A A R A, (AIE9) -

2~ AEEREGIRIALI6 R EIS0K Z pHIE ST

0% 10% 20% 30% 40%
JREL6R 2.698% 5.304% 5.399% 5.440° 5.484%
JZH50K 2.698° 5.403% 5.525% 5.606°A 5.701%
Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are

significantly different (p<0.05).Means within different small letters(a~e) are significantly

different(p<0

05).

pH 6
(=l

. 216K

250K

0% 10% 20% 30% 40% BE L5

(&9 ~ A [E R L FRTE 16K EES0K 2 pH{E ELi &

15



(=) i5&=

FIFIKMNnO4EEDTAH & £ HET T4E
B HEERS=LAIES > AliEE

& > 30%&ER%

AEFS&

ELEIZEE

S E==N- )|

2R

Z BERESSHYE5 &

BT o NIRRT EE R T HEE AT nes ey
BAS  IE 5 16KHE » LIEDTAEZKMNO4

HEES (Z) 5 1997) > LIKMnO4

EMIET30% ER TS H B B E 12 - (HEIEDTAEMINY109 ~40% 2§52 &

AR E M R
ERNeE s
o $E2 B 3096 2 AR

[EERRLLHT T RIESOR 2§55

R

2 bURERFE RS HER —

% (41E10 -~ 11) -

HY&EER -
(KMI’]O4/£ 0. 97/) 1@%&@16i1ﬂ$§ ’ )FE

BTl Z BE)A MREZE

JRNHEDTAEZAESS ~ 22 & (F§ > 2011) - Frll{sHyEL
{EAESTHY 53 i EEAKMnOaHEE - Al EARE

FI=IES0

223 ~ NEIERLLANZE L6 KE50K 2~ 55 & T
Erx LB
09% 10% 209% 30% 40%

FE | RERE

72E16K | 0.01£0.00% | 0.75+0.05°A | 0.78+0.06° | 1.03+0.06%A | 0.81+0.02°A
KMnQO4

72850k | 0.01£0.00% | 0.03+0.01% | 0.91+0.05%A | 0.97+0.03%°A | 0.62+0.01%

=E16K 0.20+0.01PA | 1.53+0.03%A | 1.60+0.06%4 | 1.62+0.03%a | 1.58+0.11%A
EDTA

72850k 0.20+0.01Pa | 1.46+0.01% | 1.47+0.01% | 1.41+0.05%4 | 1.38+0.01%;

Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are

significantly different (p<0.05).Means within different small letters(a~c) are significantly

different(p<0.05).
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1.2% -
éﬁ
=
EO1.0% -
0.8% -
0.6% - 16K
== Z 150K
0.4% -
0.2% -
0-0% T T T T 1
0% 10% 20% 30% 40% &L 55
[&10 ~ KMnO«HIE AR [E E 7R L 2 BE 4 §5 55 = & Lhi &
4%2.0% -
2
. T
—~ + =T
961.5% - s 1
g »y o
£ —
1.0% - — 5 TE 16K
550K
0.5% -
O-O% T T T T 1
0% 10% 20% 30% 40% BEIE S5

E11 ~ EDTAME R [E ERZEL ] 2 BERE 585 2 2 L=

—~ HIRZG
(—) FRZRRE - pHERSEE
—RERBEERZ AT (WS ) - MRS5S a B S aRE &85 - INIEA
FIBERESS S (MilgsS ) - SUEERSGT b SU B ETTRRE ~ pHIE &85
SR R EH - B /KEL30%BEREF5HELE: » LU B /K ZEEE (0.06

%) fl > pH 7.7655% 5 -
17



PRI S5 A R 22 B 16 K309 SRR - AL A4t & 2 RE LA (096 ~ 1

% ~ 1.5% ~ 296 ~ 2.5% ~ 3% ~ 4% ~ 5% ) #ETH g (AE12) - SFHEHE

#2596 Bt §5 B T RN IS B E R S - B E L AR (DL 2 LIRS -
R4~ TIRFERZ Y - pHE - 580

[SXi4 HEK
MR (%) 0.18+0.03 0.06+0.00
pH{E 6.533 7.765
o= KMnOa4 1.16+0.09 1.24+0.17
=
= EDTA 0.07+0.01 1.93+0.05

[E12 ~ PRl 13 ~ BERESS S

3

(=) FRZBEE ~ pHE S = &0

HIRHIIEE K pHIE & 2 2555 B R RSB < SRR /50.43%
PH{EL55.835 - [N IIEGRESS < RN E £50.1596 > pHIELR46.056 (41F%5) &
AEEEER SSMERTEAD SRR % 2 GG AR A pHEDS -
FINAKMNOGE s e B33 > B /Keha & (1.24%) (A1Fk4) BELRGRE
5 (1.03% ) (4143 ) W s > LARGRE S5 & BE SRRV 25 5206 > #5528 (3.24% )
OB TR a8 (1.57% ) BHEEIETS  (A01R5 ~ [E16) > Fr DAGRE
FEAME R DA B Er DS &8 - o S RESRE S5 I (LRI i -

18



5~ BRI ~ pHE - $5EE T

— TR TEE 5 TR
MR (%) 0.43+0.05" 0.15+0.01B
pH{E 5.8358 6.056"
sE KMnO4 1.57+0.098 3.24+0.11°
PN
[= A B
= EDTA 0.11+0.01 0.04+0.00

Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are

significantly different (p<0.05).

0.6% -

(X) k&

0.5% -

0.4% -

0.3% -

0.2% -

0.1% -

0.0% -
—REEIE Rl S 5 FE 4

(14 ~ TJ5 2 W I ELlE]
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pH 6.1 -
{IE1

6.0 -

5.9 -
mpH{E

5.8 -

5.7

— T BRSO R

[&15 ~ HJE .2 pHI{E ¥ L E

4.0% -
%‘

=350 -

i

3.0% -
2.5% -
2.0% - m— TS
1.5% - m RS S
1.0% -

0.5% -

i

1 i e B EDTAE  HEHE

0.0% -

[E16 ~ FJE 2 5 B ELIE

(=) KoraESth

ERELIMOK T IERETER K a8 NE - BEMRS S8 KraE

(78.73% ) Bl R G2 KyERE (7913%) /b » (HEEE AR (415%6



17) » TR B RS T B UGS IR BL 35 2R 5 0R A EIRHK T A REEEE5
SN NN RSN ¥ s N
%6 GIRZE/KEDT

— TS NEME S TE
E/KE (%) 79.33+0.55" 78.73+2.25”

Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are

significantly different (p<0.05).

90% -
/é\
K 80% -
&=
70% -
60% -
50% -
40% - mEKE
30% -
20% -
10% -
0% - - '
— TS FElEES 50 AL

17~ Sz a/KEHthE
=~ st

MY T S SR ET — 25 ZPMAE - BEtE R ~ 580 - MeEPES - 0
12 7 HT TR A S R Ky 769.3 m.Lt? > B TJEHY 630.99 m.I.t? fifiE
HEE RS > MHIHEM: 450.73 m.Lt? tE—RE TG 392.94 m.Lt? ZHAK
FTEAECESRIGA (2R IIRE RS AR S E)5E - MENSS 2 80 > HAHaES
pgaE > 5EPE (0.88) ~ PISEME (0.70) ZEdgit (Ea SR HI5HME 0.91 ~ %k © 0.72
AR - BVEHES R B EMER > ForREssEE IO B
& o



=" GIRZYME

— =S BERASS 28

B[S (hardness ) 630.99+265.86 m.l.t%A 769.30+£305.99 m.|.t2A

NH g4 (chewiness ) 392.94+98.48 m.1.t2A 450.73£106.24 m.L.t2A
s (springiness ) 0.91+0.014 0.88 +0.06 "
AEEME (cohesiveness ) 0.724£0.134 0.70£0.14 4

Each value is expressed as mean £SD (n=3).Means within different capital letters (A~B)are

significantly different (p<0.05).

1200 -

1000 -

800 -

KT
m fiEE 5 T

600 -

400 -

200 -

N g4

18 ~ SR ZHEIE ~ Mg b
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0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

m—REE
m B 55 T

s M

19 ~ SR Z M ~ PRI ELE
frtt VR TR (SEM)
{50 A e VB B e (SEM) UK 50015 R 22 IR PN B aH A - 20 ~ 215 H -
IS SR WEPSSREEE — I SR BRI R ~ 458 > LA E85 & 8 -
ISR BB SETE 2 I - FEYIME i T RENE e S = 5 (BRI
15 BB A S5 I REE769.3 m.| U HEE I — A IE630.99 mLt2 s » 45 R
o m] S5 BRI I 55 S R LS A0

[&20 ~ —f & [E21 ~ FhRESS 2R

B R R R

58 FH e B 2 T T BN I U R BRI 2 22 52 > FE22 ~ 230 & - Bk
#5 A Z FURS E— IR Z FUREA N ~ BE > HREE /AP - HE
SEMZEER - HENNSS & B3NN - (EPBHANEE - SR ERREESE - A8
Az 1k -

23



[E22 ~ —fi IS [E23 ~ BERE S

BVE s ER R 107 - PATOALR 285l SR 2 DR 2 i — i 2 I B B35 SR RS
R ETTEFERE Y > DRSS NS - EansERIGH - JHEE
FEMR T (D B R )R S A B AR > ForIRIRsS FIRA R T
BesSimiE By - (B AN ~ S 2 S b —IREIRAVER (3.897)) FHhE
& (3.6157) EARERESS SIEHYERN (3.1697) KAREERE (3.0357) AREIEEAYZ=R
H¥ R R e sy b AR - FrDAHEADS S E Y S48 2 28R
G~ SR AR YR BTEE - oSN IR SR B/ - oG R
#5 FRREE R M A - B ESROHNE - tht TREE A E S SRR R
 ABEBIREE R T BRI 383R - MRS $S 28 2 SRS EEME =7 Ll |
(4138 - BRI HEERL S SRt Re SO E B ATHE R -
8~ BB ansTE R AT

‘Eith 3.89+0.59° 3.16+0.81°
BHED 3.85+0.66° 3.45+0.76°
K8 3.60+0.792 3.47+0.952
RIS 3.61+0.872 3.03+0.99°
RS EAT 3.75+0.712 3.19+0.92°

Each value is expressed as mean +SD (n=70).Means within different small letters(a~b) are

significantly different(p<0.05).
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e TR 55 25 4570
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