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SUMMARY

I. Title
Development of well-being meat product containing kimchi using low-valued pork cuts

and animal by-products

II. Objective and Importance of Research

1. The dietary fiber is valued in the area of physiological activities and functional factors
through the dietary life becomes Western style and diversification recently and fiber
intake through kimchi is considered seriously according to interest of well-being food
comes to be high, therefore it used application of fat substance when low fat and low

cholesterol meat product manufactured.

2. The kimchi consuming trend of young generation lowly appeared a quarter degree
compared with old generation (Ku, 1997; Kim et al, 2000), the meat products
containing kimchi, not only increased kimchi consuming quantity, but also addition of

dietary fiber resulted low fat functional food for promotion of health.

3. The nitrites may be used as curing agents in meat to develop and stabilized the pink
color associated with cured meat and inhibits Clostridium botulinum growth, but the
consumers avoided the meat products added nitrite which has problem, in order that the
meat products added kimchi, not only the pink color effect in compliance with the
kimchi, but also nitrite(or nitrate) existed naturally in the kimchi will be able to expect

the replacer despite without nitrite

4. Though the development of seasoning containing kimchi powders and extracts, to
contribute importation replace effect, overseas expansion, and exportation increase of
domestic meat products, will be created value added by developed the high-quality meat

products for a preference of consumers.



5. The animal by-products of liver sausages and blood sausages using the various spices
are developed and consumed in a foreign country but application of animal by-product
in meat product is weak part in Korea, therefore it is possible to develop the
by-products such as blood, liver, and pork skin used in a meat product containing

kimchi.

6. Following the development of high-quality meat products, using low valued
parts(low-fat) added kimchi fiber, to increase the income of farmhouse and business,
and to improve the health. The engraft the kimchi and meat product maximizes the
kimchi and pork's consumption, which produce a Korean meat product for opening up

global markets.



IMI. Content of Research

The purpose of this research is to revitalize meat and kimchi industries and create a
higher value-added meat product area as development of meat product seasonings using
kimchi which 1is Korean traditional food and development and commercialization of
low-valued pork cuts and animal by-product used in a well-being meat product containing

kimchi.

1. Content and scope of research(1st year)
The purpose of this research is to establish manufacturing process of extracts and

powders for meat product using kimchi which is Korean traditional food.

1) Establishment of manufacturing processes for kimchi extracts and kimchi powders

2) Development of kimchi seasoning and investigations of processing aptitude in meat
product using kimchi.

3) Development on meat product containing kimchi

4) Separation and identification of pathogenic microorganism from kimchi extracts and
kimchi powder

5) Observation for pathogenic microorganisms and evaluations for safety of meat

products containing kimchi extracts and kimchi powders during storage

2. Content and scope of research(2nd year)
The purpose of this study is to develop on the Korean style meat product containing
kimchi using low-valued pork cuts and animal by-product in Korea and assure on safety
of food through investigations of physicochemical and microbial quality of meat

products as storage conditions.



1) Development of low-valued pork cuts used in a semi-dried meat product containing
kimchi

2) Development on animal by-product used in a meat product containing kimchi

3) Separation and identification of pathogenic microorganism from animal by-product

4) Establishment of estimated model on microbial quality during storage

5) Proposal of shelf-life on the meat product containing kimchi



IV. Result and Suggestion for Application
1. Results of this research

1) The kimchi extracts and kimchi powder manufactured according to concentrating and
drying method using kimchi, and curing solution and seasoning for meat products
containing kimchi were developed by investigated quality characteristics of extracts

and powder.

2) The high quality of seasoning and curing solution were developed by executed
sensory evaluation about kimchi powder and extracts added various additives,
therefore the processing aptitudes were established for development of meat
products(such as ground type, emulsifying type, ham) containing kimchi powder and

extracts.

3) The excellent low-fat sausages were developed according to application of 2%

kimchi powder and storage condition was established for hygienic safety.

4) The pork loin ham and tender loin ham were developed by satisfied consumer's

preference, as supplement of kimchi flavor added 4% of kimchi extracts.

5) The kimchi powders and extracts were manufactured in various conditions were
identified as safe through observation for pathogenic microorganism and evaluations

for safety

6) As the result of observation for pathogenic microorganism in meat product(sausage,
ground pork meat, pork loin ham, and tender loin ham) containing kimchi powder

and extracts during storage, the safety of products were secured until 4 weeks in



sausage, 10 days in ground pork meat, and 4 weeks in pork loin ham and tender

loin ham.

7) The optimum formulation and heating condition(drying and cooking) was established
for manufactured semi-dried meat product (semi-dried restructured jerky and
semi-dried sausage) using kimchi powder, and high quality of semi-dried meat

products were developed.

8) The optimum formulation of raw meat preparing and kimchi powder addition were
established for development of meat products used animal by-product containing
kimchi, therefore the manufactured product improved a disadvantage which appears

in meat product using animal by-products.

9) The pathogenic microorganism, which affected a safety in meat product using animal

by-product, was as separated and identified.

10) The model verified by estimated a microbial growth (mathematical modelling) was
established depending on various environmental factor during storage, and the

suitable model was verified through kinetic parameter and simulation data.

11) For calculating a storage period reached 5 Log CFU/g in total plate count, the

correlation between total plate count and storage period was analyzed.

12) The predictive models of meat products containing kimchi powder were developed
and the evaluation of each models were tested. the microbiological predictive
models showed generally high accuracy and well-fitness. therefore this research
showed that the predictive models could be used as the estimation of

microbiological safety and shelf-life of meat products containing kimchi powder.



2. Suggestion for application of result

1)

2)

3)

4

Although the value of application was secured through kimchi powder and extract
used in a meat product in this study, it is necessary to be continually studied and

developed about kimchi powder and extract for these can come into wide use.

It is needed to investigate a manufacturing condition for application in meat
industries even though drying and cooking conditions of semi-dried meat products

were established.

Handling is need to be safe when manufactured meat product using animal
by-product in the meat industries, therefore the staff education must be advanced

about the animal by-product.

To estimate the predictive models and more reliable shelf-life, it's requisite to
evaluate and test under the variable temperature or the environment factors affecting

the growth of pathogenic bacteria.
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o] Wztelk & 250 mLE F3E 243 th3 Whatman No. 1 filter paper= ©]3}3}o] A]
5 Qo ARSIl o, Alme] obdEAl EFe] 20 ppme] HE Afoll= Alm &

2-3u) 3]4j3ke] B

rr

o

b MAEE T i) 54

AlE 10 goll 0.1% HEd FEST 90 mLE H78Fe] stomacherE o83t 18 &<t
7 2 3} (Masticator) 3R, 0.1% B FAETZE T §V‘43}93\D}. 5~ Plate Count
agar(°]3} PCA, Difco Laboratories, Detroit, MI, USA)°ll, -4t MRS agar(°]3} MRS,



Difco, Detroit, MI, USA)o|l =alo] Z}z; 36°Col A 48417 wi sttt #5E g T
FEYUFY G (CFUgE SAsAon 23] vh A3 sqlth

ahy EAA 2

F A4S SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 4138¢laL, g 7-3+e] <3k ¥]1l= Duncan®] T
sHEe ot Fod HA(p<0.05)= AR

%

AGAEE 028%4 0.88%= ooz Frhsksith ofdArd
7.32 mgkgo ® UEpRoY, sA7|7to] Frhgke] et Ao
He HF 304 Aol 030 mgkglZ YERRTE EI FAalHFE 100 CFU/gOlA] 106
CFU/ge.2 Z7}8F3th Oh 5(1997)2 2143 A% 9] ofdxed afs A7|7F 5
21 Lactobacillus. plantarum, L. sake, L. mesenteroides®| 213l frol& o= 7+A47} 54

Qtha milste] ¥ ATl Auwbel FAR AFEL we

> o
AQ

Choi 5(1990)2 7Fd Aladsta wole A pH WeE 4.0-4503, Aee
0.6~0.8%2}3L 3} 2™, Han 5(2007) pH 4.2~4.6, 2F= 0.6~0.8%2] 7] 7} ?‘EL =4
Zow AHsieitt. g Koot Baik(zooz)_ AA ] AE7E 9F 0.6% ©]/dd w 2lnko]

A oot Aol AASA FUkste]l WA 7L AbekAl ek o}‘ii L4
Cho(2005) A3 %7l =2 =A7|7ke] AA|= pH 4.0~4.5, A% 0.55~0.73% W2t
slo] B AFo|M = pH 441, A% 0.62%= UER 159 FoF A4 ZM% 5

9 EEETE Aol AT

e



<3 MI-1> 4°Col A 304 <43

=
o

s 7t (3 ;" pH AAME (%) PSS T (mgke)
0 5.54+0.03" 0.28+0.01° 7.3240.54%
5 5.18+0.06" 0.37+0.03" 4.80+0.19°
10 4.63+0.03¢ 0.45+0.01° 1.94+0.14¢
15 4.4140.05" 0.62+0.02" 0.70+0.07"
20 4.27+0.01" 0.73+0.02¢ 0.5120.12""
25 4.15+0.03" 0.80+0.03" 0.37+0.09"
30 4.1240.01¢ 0.88+0.02* 0.30+0.03"

Mg e FolA AR e BAT] FA7E UG (p<0.05).

Number of cell (log CFU/g)

Fermentation time (days)

<2 I-1> 4°Col A 309 =73k &8k Ax9] nAe s}

-M- : Total microbial count(ZF5),

ar7

-{- ¢ Lactic acid microbial count(f-AH<7)



o

—_—

2o Axed oy
Ag B
) AA B Az
A8 AAE F37]1(C4VV, Sirman, Marsango, Italy)E ©]&3sle] 3 &
ZT 40, 60, 80°ColA 6, 12, 24Xt B9 &3 7 Z7](Enex-Co-600, Enex, Koyang,
Korea)E ©]-&3}] 2 AN BFAAFEE -40°C, 80x10 torr pressure®] AHER <
FAZ1Z7|(PVTFD 20R, Ilshinlab, YangjuKorea)ol| 4] 24A|7F AZRE AA|SIGIYE 1%
3 71(KA-2610, Jworld tech, Ansan, Korea)E ©]-&3}o] 30x3F 45 AA|staL 35
mesh Aol FFHAIA FA|Fol A&at7]d AFstes L3} vk Alxd dFAx
AAE D FAAZ HAAELS PENylon EFA ] 2FFEFS dto] 20+1°Col| A H
watelth,
2) A
7h AxTE 54
Az AX9 FAE FA48k9, 1z A AdAx9 FAd e %= A=l
1 pH 574
132 5 g& FHstY] STF4 20 mL¥ =33} Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3le] 8,000 rpmolA] 183+ #23% T pH meter(Mettler
toledo 340, Switzland)E AF&3}o] A3}
o} A= (color) 574
A7 %W-E Colorimeter(Chromameter, CR210, Minolta, Japan)E& A}-83}o] CIE L -
FH(EE), CIE a’-3t(A M %)3} CIE b -3(FM%E)S 545 olu9
Fh> +97.83, a’-7ko] -0.43, b -gkol +1.9891 WA FEAS AHESklTh
2h) ARk
Al AR AFE AOACH 1995)011 neh SR iEs!
SeF2 Kjeldahl ¥, ZA|W &2 Soxhlet ¥, =3+ T&F
Al

1~l

a2F4

105°C ¢k
2 550°Cl A AR 3]

= [e]
R e

L"-

Hs
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2] o] 41 -(IDF, insoluble
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el
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| TDF(total dietary fiber)

dietary fiber)¢} G874 2] o]A+(SDF, soluble dietary fiber)
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=
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AACC(1995)2]

Rius

o

A 25 mL

=

A2 A El(cold condition)2} 75°C(hot condition)ol| A 14]3F

gl 57
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Drying Yield (%)

S 4 O

0 5 10 15 20 25 30 35 40 45 50

Drying time (hr)

<29 M-2> Axxde we AxEwe] Az Wsl

-O-: 40 °C, -[J-: 60 °C, -A-: 80 °C

<3 M-2> Az 9 =] mg 73 B2 o]5}dh3 54
dTHx
s sAAZ
40°C / 24A17F  60°C / 12A17F  80°C / 6A17F
AE2TE (%) 10.64+0.24 10.81+0.15 10.82+0.48 10.38+0.31
pH 5.08+0.05" 4.50+0.02" 4.48+0.03" 4.32+0.03¢
A 2 58.83+0.23"  57.08+0.33" 58.27+0.81* 56.46+0.68°
ESRY A 16.99+0.12%  17.02+0.18* 16.06+0.31° 13.04+0.11¢
5} A 28.26+0.19"  23.41+0.37° 25.57+0.42° 21.78+0.64°

AP gEAlE e ol AR g2 EA] Fo37E 9S (p<0.05).

an
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@ #7 vhebgo,
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e
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Nd
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il

nll

fro]

15.24+0.76®

16.43+1.00*

(%)

o

;OU

§

1

20.07+0.12°

20.55+0.41%*

32.50+1.28"

28.32+0.89°

25.09+1.29"

22.68+1.22°

7.40+1.35%

5.74+0.86"

FAT0] $17} A0S (p<0.05).
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Yol A Mz o
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_EH
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G
eyl
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Hr
,..mo

362.36+16.83" 409.82+9.09"°

326.44+16.68°

311.93+11.68"°

0% NaCl

373.56+20.36™ 379.72+13.05%° 435.83+11.427

328.81+18.15"°

2% NaCl

WE22(25°C), 2T 5E(75°0).

b0 e

AR FA7 9 (p<0.05).
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A7k 91347 9L (p<0.05).
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W 9 2 g A EEe olstdtA 54
aIF =
ANz
60°C / 1277} 80°C / 6417+
18.05+0.24 18.18+0.26 18.38+0.18
4.60+0.08" 4.22+0.05" 4.34+0.09"
HE 70.00+0.21* 68.87+0.87*" 66.09+0.15"
ZSpy A 10.32+0.11° 10.85+0.81"" 11.37+0.09"
S}l 28.11+0.05" 28.40+0.18" 27.86+0.12°
ol A M2 thE Bkl §o 27} (p<0.05).
Hel & AX of dukA Bl Aol I
54 dFEx
10.21+1.00" 8.02+0.88"
13.16+0.38 13.62+0.37
3.89+0.35° 5.88+0.58"
I (%) 19.25+0.41" 18.05+0.12"
39.32+0.89° 47.83+1.42"
29.83+1.22" 33.12+1.29*
9.49+0.86" 14.71+1.35"




<% M-7> 5% d5=d mE 60°C d3dx AAEZ] 8 559
Raes B FrE (%) =T FTE (%)
0% NaCl 574.91+45.86" 613.44+38.58
2% NaCl 625.33+53.26" 676.07+46.34"
FLI(75°C).
AR frol &7t 9l (p<0.05).

F5(25°0), &
= 22 oA A= e
AR frol A7t 9l (p<0.05).

]

A B A=
v b pRale e doA AR e
<3 [-8> AxWH e 25 A5 AXEDe] SRS v
35 SADE dEAZ
25A 0.28+0.02° 0.27+0.01°
0.25+0.05*° 0.21+0.02"°

45T
oA Mz e ZA47el F947F A (p<0.05).
AR e 27 S (p<0.05).

MR g
' oA M= ohe



4 =R

) AA 554 Ax

A FHNE SAE HAAE E37](C4VV, Sirman, Marsango, Italy)E ©]-&3}e] +
At = ZF71(MS-9001-R, Oska, Korea)E ©]&3ste] z53eh $o] AX NS ALE3519
on, d¢FEHLS water bath(Dae Han Co., Model 10-101, Korea)S o] -&35}o], 4% %%
2 7127](Enex-CO-600, Enex, Korea)E ©|&3}o] 247z 60, 80°Coll A T®S FHAIZ]

oA d) FA9 s0%7t W AAe] FEe Agan

off
Hyr
o
oy
ﬁ‘
2
lo,
-
X
Ll
||\
o
_0|L
2
off
Hyr
)
oy
ﬁ‘
2
lo,
-

Aol tiek %= A=A

W pH 574

AR 5 g& FHslY SF9 20 mL3} 238} al Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3}le] 8,000 rpmolAl 1%3F 23 5 pH meter(Mettler,
toledo 340, Switzland)E AF-&3le] 43} Th.

A7l FAEE 0.IN NaOHSO 2 pH 830 @ w7t F3dAsta olw] An|s
mLE acidity(%, W/V)¥Fo2 YeER) AT

2} A= (color) 574

A &2l EW-E Colorimeter(Chromameter, CR210, Minolta, Japan)S AF&3}o] CIE L' -
(P %), CIE a -gt(AM=)3} CIE b -#h(EF=)S SA S ojdo &2 L -
#He +97.83, a -gkol -0.43, b -gko] +1.98%1 WM FFEH-S ARSI

vhy s HAL
v FHH 999 panel U E TGS Ax2E ARE

XA
AN
L AAAQ 7awel tiste] Z42F 104 vkl ow Ak
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SAS program(Statistics Analytical System, USA, 1999)2] GLM(General

Duncan®] T}

Hl 1=

=
=

Linear Model) procedure

bt
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o1 A (p<0.05)S A A
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110

—0—80°C water bath s g0°Cc HEA
——60°C water bath —e—60°C €2

|
AETEF AFEH
&} & o =
60°C 80°C 60°C 80°C
pH 4.50+0.10"  4.4040.01"  3.89+0.01°  4.39+0.01"  4.39+0.01"
AR (%) 0.67+0.01°  1.46+0.04"  1.77+0.01"  1.44+0.01®  1.30+0.01°
M e 42.6240.25  39.78+0.36° 39.53+0.30° 39.73+0.39  41.39+0.23"

ESRy =t 21.67+0.81% 19.13+1.17° 18.70+1.05%¢ 17.67+0.77° 19.42+0.75"
&} A = 19.65£0.43%  15.35£0.62° 14.90+0.53® 14.70+0.44° 17.77+0.39"

AP g EAbE e ol MR g2 EA7] Foxb7t S (p<0.05).

nr7
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80°C

60°C

80°C

60°C

8.20+0.84 8.80+0.45 8.20+0.84 8.20+0.45

7.60+0.55

8.40+£0.55"  8.40+0.55"  8.40+0.55%  8.00+0.71*"

7.20+0.45°

7.80+0.84"%  8.00+0.71*"  8.60+0.55"  8.00+£0.71""

7.20+0.84"

oed
o
—_

7.80+0.84"%  8.00+0.71*®  8.00+0.71*  8.00+£0.71""

7.00+0.71°

3
3¢

8.40+0.55""

8.80+0.45""

9.00+0.71*

8.20+0.84""

7.20+0.45°

oA Mz e ZA47el F9347F A (p<0.05).
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= &y 2450 44
gk, olefgt =dEdd 9t 5/ #eF 545 ¥ W ol 2H(Cheigh and Park,
1994; Cheigh, 2002), a2t oY, Fgax, Firstas), A a3 55 e

Park and Rhee, 2001). =3+ g 5 A" F7]%
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o
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rlr

AR Fdk X = alvte] e

WAl el gko] e Al= @ o] AR 7= STHRyu et al., 1984; Hower et al., 1988).
zZ2¥ AAELE 2U(Cho er al., 2004), 3] AH(Cho, 2005).
= 9*(Cho and Kang, 2003), breakfast sausage(Cho, 2005) 5ol A&=How HAAFZS
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2) A& HH

7hH A % (color) F74

AN &9 #WE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}F-&3}o] CIE L' -
G(AE), CIE a' A AE)T CIE b H@A0)E S4shsn) olde] Fade L'
Fh> +97.83, a”-gko] -0.43, b -gko] +1.9891 WA FFIE ARG

Fe 105°C FAxEY, 2T

>
kl
o
o
i)
T,
o
AL
N

S AOACH(1995)0] e} =3t
Kjeldahl ¥, ZA% 332 Soxhlet W, %38 S 550°Co A A7 3]

h pH =74

AR 5 g& FHsle SF9 20 mL¥} 2318} al Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3te] 8,000 rpmolAl 1i3F &3 £ pH meter(Mettler,
toledo 340, Switzland)E AF-&3le] A3}l Th.

h 9= 2 9= 24

Az 9% % X+ homogenizer(Model AM-7, Nihonseiki Kaisha Ltd., Tokyo,
Japan)= T3t $ X7 (Model TM-30D, Takemura Electric Works Ltd, Tokyo, Japan)
9 g A(Model ATC-1, ATAGO, Japan)E ©]-&3}o] ZA 3}

vhy A A

F A=A SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 4138¢laL, g 7-3+e] <3k ¥]il= Duncan®] T
sHEe Fote Fod HA(p<0.05)= AR
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<3 M-13> #AX9 2Fah, dxdy 9 JA7p & v HAAEFFNRe B3 7t
5 00 L g omw wm an men OO
R LIS b b 55
= 40 7.57+0.65° 7.7120.73% 7.29:0.73" 3.43+0.65" 3.57+0.76 7.14x0.66° 7.57+0.51°
3 45 8.43+0.51% 8.50+0.52" 7.86+0.66" 3.43+0.65" 3.93+0.73 8.00£0.55" 8.14+0.36"
FE 50 900055 9.00£0.39" 8.0040.78" 3294073 4.14£0.53 8.57:0.76" 8.86:0.76"
:j o 40 7.57x0.76° 7.57+0.76° 7.57+0.94° 3.43+0.76" 3.64=0.74 7.36+0.84" 7.57+0.94°
i 45 8.43+0.51" 8.57+0.51" 8.00£0.96" 3.14+0.66" 3.86+0.66 7.86+0.86" 8.14+0.66"
50 9.00£0.00 8.7140.47° 8.0040.96" 3.14+0.66" 3.86+0.86 8.43+0.76" 8.86+0.36"
L o 40 6.57+0.76" 6.43£0.76° 6.00+0.55° 2.71+0.47° 3.43+0.51 6.14x0.66° 6.57+0.76"
1 —
= j‘: 45 7.00£0.55° 6.7120.91° 6.43+0.76° 2.86+0.66" 3.57+0.51 6.71+0.91° 6.43+0.76"
¥ o=z 50 7.43+0.51° 6.86+0.86° 6.57+0.76° 2.86+0.77° 3.57+0.51 6.71+0.91 6.86+0.86"
MR g QoA AR G BARN) Fol37h A8 (p<0.05).

4593 Aol A% M (115%)E ol &eke] Az 1A B
q

=
¥ M-14>= 3 Az 540% A=
9

el 3l
F2 895, 8.81%, AWEHFS 6.02, 5.24%, LT HL 24.64, 2421%2] 7S HERNR
o, AFe M Wyt 72.82, 73.6

UEFSTE pHE 4.53, 4.83, A5 %ET FAHA 24.70%7F WERIL, FEE 245, 2430
2 UERRtth
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o — e N <t & o) N [sa) = la) wjr 10° F F A | | |
- | Mzgmle @2 = ©|lx & qg|nv a < Mo = 2 = 8 g
SN a % v <F|d = V| »v o o P v 2 = % ®
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o
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m
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;OO L,
~ L.E ;OH
;OH ul HL
-
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f— X —_ X UE
Xl=El8 8 = 3|2 & 2|8 & = oI
"1yl £ 3 95 % 3|3 3 9 "Ml oo 2 oo ow
o Mpnl g 2 F A2 & 13 4 3 ) a2 2 e v &ow
W |2 = O a|& S &K § % |l 2 2 ¢ 3§ 09
=3 S ® v F|en = O F o oo || A 4 4 HoA 4
o R 2 = Mm% & & ¢ 8 8
= | o o | T ® & e e b
G J
2 2 |
0
Y S ﬂ
= N
) N
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A
~ ~ ~
4 S «
4|_A o 1
= do W e o =
» SN R S R T o
Al e | o o2 By T o - = Vo »
MR R | W & & = B = ®
& w | < 2 om o *
W= W o % <=
7 0 Oy
jant
ol O = J.I.m.. B o

8.14+0.66

8.14+0.36




FTAAZ) AFAUE AAEZo]l HtE EJ FNEE AFESt S AE HoF
sto] <3 M-16>3 o] wjgste] AES Axsgon, ASHAAS AT A%
AAY A< MM-17>, 2% AA 53 FA8E H7re BS5AF] 1%E H7Es 4
SAEFRY 0 £ H7HE Bt wEA, AAEFINEE 2% HUEES W £
AFS e F UdS Aoz Bl

<3 [-16> A E3eas H7) & w2 E25A452] a)ghv]

(9 %)
AR EFFEA =
A

1% 2%

=4 80 80

=] vk 15 15

T 5 5

A 100 100

= 1.24 0.98

AR HEFL 5 1 2
<3 M-17> Az 9 d7hjEdd 2 1% S35 s 37 S4dSA43e] #54 54
EANZ AXNEL B3 n  AEAZR PAAEY BIFaAg

3 =
(e} ]

1% 2% 1% 2%

A 8.32+0.61 8.73+0.73 8.43+0.51 8.93+0.65
el 8.20+0.52 8.80+0.78 8.47+0.61 8.90+0.82
Ax 8.13+0.73 8.22+0.73 8.2240.66 8.25+0.76
54 8.00+0.55 8.15+0.77 7.86+0.86 8.10+0.68

AA Al 73 = 8.14+0.36 8.84+0.55 8.23+0.66 8.99+0.75
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<i% MI-18> &5 o HAAE A7 AP SAES e
(9 %)
A= Eigcs o = BF-1 BF-2 BH-1 BH-2
=5 80 80 80 80 80
T2 A vk 15 15 15 15 15
W 5 5 5 5 5
'y 3 3 3 3 3
NPS" 0.5 0.4 0.3 0.4 0.3
A 1.1 1.1 1.1 1.1 1.1
aF 1 1 1 1 1
= 0.4 0.4 0.4 0.4 0.4
A 0.2 0.2 0.2 0.2 0.2
St 1 1 1 1 1
= T3 0.03 0.03 0.03 0.03 0.03
5 0.4 0.4 0.4 0.4 0.4
Plas 0.4 0.4 0.4 0.4 0.4
29 1.8 1.8 1.8 1.8 1.8
A T} 0.1 0.1 0.1 0.1 0.1
1SP” 1 1 1 1 1
1Ak 0.2 0.2 0.2 0.2 0.2
A2 0 1 2 1 2

YNPS: Nitrite Pickling Salt
JISP: Isolated Soy Protein

AEd AAEE] dEE 10%

s}

oy

)

2 2% A7

AR 2% WAT
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AH-3
80
15

80
15

AH-2

80
15

AH-1

80
15

CES

.

N

0.32
1.1

0.4

0.38
1.1

0.4

0.44
1.1

0.4

1.1

0.5
0.4

NPS"

0.2

0.2

0.2

0.2

il

0.03

0.4
0.4

0.03

0.4
0.4

0.03

0.4
0.4

0.03
0.4
0.4

1.8

1.8

1.8

1.8

B

ol

0.1 0.1 0.1

0.1

1Sp?

A T
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0.2

0.2

0.2
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UNPS: Nitrite Pickling Salt
JISP: Isolated Soy Protein




Chopping(8mm)

[ 223(30%) ][ A 8(15%) ][ OH1AGL) ][ of

Chopping(8mm)

= O RS0 2YS 28
;- @ ];| rEEr.rr
02) @ BEE5(15P §I2))

(
9122 TUt polA, ot pc
=315 Fol (s (ISF') Y

e
e

T

<9 M-5> AR LS H7Esk 243



A7 5 g& FHslY SFT 20 mL¥} 23}8l3l Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3Fe] 8,000 rpmolAl 1&3F #23% & pH meter(Mettler,
toledo 340, Switzland)E AF&3}o] A3

]

eHYE 54

||\

i
N
N
N
Y

il

A2 water bath(Model 10-101, Dae Han Co., Korea)?] &%
5E PE/Nylon 3270 o} 3027 7k gk 5 7ulo] 301 B § FAE 543}
7+ Aol v g %= A=l Th
MR (%) = [CFEH FA 7D 5 A/ 7FE A FAx100

75°CE AAT F
04

\q_) AAD S =A

L “ =
7FEA AR AAE BAE o MR ESE B Feke AsE VHE = 4
WM 3}E Vernier calipers(530 analog type, Mitutoyo, Japan)E A}-83}o] A3t}

%)
A A 52 721x100

LS

i)

AQRL2E (%) = [FEA A5-HE —71E & A8A74) / 7}

= A g3 Helander(1957)2] WH S F43to] Z743k3ltt
i gl Alm 2gell W 20 mLeF 0.1 M potassium phosphate©l] 1.1 M
A7) buffer(pH 7.4)&, THENE Sage AR 2g0] WS

o
o

potassium iodine

20 mL%} 0.025 M potassium phosphate buffer& < (pH 7.4)S E3L homogenizer(Model

AM-7, Nihonseiki Kaisha Ltd., Tokyo, Japan)E A}-83}] 24,000 rpmol A 13& 30%3F o

AZE Z 20Co| A BFF FoF ML 3 6,000xg SEE 4°Co A 1587 AAEY

3te] o] 7t & AT NS biuret W (1949)0.2 AFFH o, Tl FEE mg/gl
g

2 YeEpfdn. =

TARFENY AN FUud FrolA TN B

1k A % (color) 574
AN &9 #WE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}F-&3}o] CIE L"-
ROBE), CIE a @(AA5)7 CIE b k(B A5)e 2450k olue] mEde L



o

ke +97.83, a”-Fto] -0.43, b -Fko] +1.9821 WA =S A5Gt

ju)

~

]_

o,

24574

>,

59 /<2 texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 5 mm 27
AAY 2% probe(S mm diameter cylinder probe)E F2Hek & AW AR AR
Jekyl =210 2 5 Al hardness(’d =, kg), springiness(¥H24d), cohesiveness(-S-H4),
gumminess(77d, kg) 2 chewiness(H 54, kg)E A8 ojuo] BA 22 stroke

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A7 3}o] A3}

s

vl s A AE
v FHE 9789 panel 29 FASY] AxzH ARE A,
a AAAR 7lExe] diste] 7+ 104 whdos HA

CEARNA 108 7P ek, 132 Mg dobst 4 HE e

4
)
ol
o

Rui ST )

-
Y
T
<

v & A A 2
F A4S SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 413¢lar, A2 73ke] ¥+ 3k ¥]1l= Duncan®] T

THAS Fot] wAA A (p<0.05)& LA

AARES A A FAF o5 54 <k M20-o vhehilch pH
v u, AAREe] ArhFel S/l wheh pHE obgor] Az we

=
=
FAA Aol e gtk AGuBe GFAE FRL 2% ST AT 2
i?,

te AT 2 gxTol vl foldon v et ot AEAZES ol&
sfol BUe AR A3 HolAfel FFol ¥7] W] AAgFol Hop Ao

[

at e BN

EHS AHSE AelTEe] a7 B

2 e %g venel anEat gun

BAAT FelHel Aolt wolx| itk Fuud gL dxTe mE AelT
= J

9 2T sh A TE Aol

=

2
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<3 M-20> AU 2 Hr7bgel mE AAEY A7 #4338 A5 olsstsy 54
g &+ BF-1 BF-2 BH-1 BH-2
pH 5.79+0.08" 5.76£0.01*° 5.75£0.01*" 5.76£0.00™" 5.72+0.01°
7tEE (%) 31.6241.28%  30.77+1.30%  31.11£1.50"  28.58+2.23*  26.69+0.77°
A AaE (%) 15.66£1.12 15.04+2.45 14.45+1.82 13.2942.67 13.3442.29
%%m‘qg AB A B AB AB
. 160.3246.00 169.23+0.69 151.18+4.14 159.77+3.03 161.43+£2.07
2314 (mg/g)
<A
. 56.99+5.14 61.9443.45 61.45+2.76 59.99+3.45 63.89+2.07
&34 (mg/g)
bR PSR B
o = 103.3249.39"®  107.29+2.76" 89.73+6.90° 99.78+0.41*%  97.54+0.00*"
2314 (mg/g)
AP AE e ol ME OB EAT Foxb7t e (p<0.05).
HET: AARE FAIT
BF-1: #57 T23% AAEY 1% JA7H BF-2: 454 40z AATE 2% A7
BH-1: 2573 3 0x AAET 1% A7 BH2: 257 E3dx AT 2% A7
<¥F M-21> AZYH 2 U wE AXEY Hr B4 SAFe] A=
3= =+ BF-1 BF-2 BH-1 BH-2
s 57.01£1.27%  53.89+0.79"  53.56£0.76°  54.4240.64®  53.69+0.39"
7HEA Han 17.87+0.51%  18.00£0.75*®  18.58+0.48"  18.01+0.52*®  18.62+0.62"
5} A 7.80+0.23°  13.38+0.40°  17.96+0.67"  14.61£1.49°  16.67+2.22*
T 57.83+1.40%  56.33+0.90°  55.22+0.86°C 55.39+1.14%¢  54.51+1.87°
7M4s AAax 7.66+0.95 8.00+0.75 8.26:0.82 7.91+0.72 8.34+0.84
S} A 8.78+0.77°  12.15+0.44%¢  12.55+0.49"®  11.60+0.79°  13.05+0.46"
Mg L Aol AR e EARM] fo37t oS (p<0.05).
Wz AARE FATT
BF-1: 2540 5402 AARY 1% /b7 BF2: 450 $AAE AA BT 2% WA
BH-1: #54d 934Ax AAET 1% H7F5 BH-2: 250 934 AAET 2% H7F



<¥E M-22> AxWH 3 H7bske] e A H7h 2438 SA%e] 584 54
g o= BF-1 BF-2 BH-1 BH-2
AL (kg) 0.69£0.09  0.73£0.09  0.73%0.08  0.70£0.09  0.67+0.09
e A 0.82+£0.07°  0.89+0.07"  0.88+0.12"%  0.88£0.06"  0.91+0.07"
SHA 0.47+0.03*®  0.47+0.05*®  0.47+0.04""  0.48+0.03*  0.45+0.03"
A4 (kg) 0.33£0.06"%  0.34+0.06"  0.34£0.05"  0.34£0.06"®  0.30+0.05"
A4 (kg) 0.27+0.06"  0.31x0.05*  0.30+0.06"  0.30+0.05*  0.28+0.05"
AP OglEAE e ol AR gE Al o7t glE (p<0.05).
T AR B
BF-1: 457 472 YALY 1% ¥7H; BR2: F54 5240% 4A8D 2% A7
BH-1: 51 4341x AAEL 1% A7HF; BH-2: 254 d30% AX 2L 2% 7+
<¥E M-23> AxWH 2 HA7bske] e A H7b 2438 SA%e] #5574 54
&5 o) =+ BF-1 BF-2 BH-1 BH-1
A4 7.17+0.41°  8.00£0.82"  8.14£0.38"  7.86+0.69"  8.00+0.58"
el 7.17+0.41°  8.14£0.69"  8.14£0.38"  8.43+0.98"  8.57+0.79"
Ax 7.17£0.41°%  8.29+0.76"  8.00+0.82*"  8.57+0.79"  8.57+0.98"
oA 7.33+0.52°  8.43+0.79"  8.14£0.69"  8.57+0.79"  8.71+0.76"
AAA 715%=  7.17+0.41°  843+0.53%  8.14+0.38"  8.71£0.95"  8.86+0.90"

AP EAlE 22 oA M2 tE EAZ fox7t

R
M
=
X
el
N
S
-+
w
T
N
2
o\
N

A5 (p<0.05).

= 2% H7H

il

2% H7H
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<E M4 A% F 2Fd2 00 % A1l e 23 SA% o5y 54

2 3
Einty o) = AH-1 AH-2 AH-3

pH 5.76+0.08"" 5.78+0.12* 5.68+0.04%¢ 5.65+0.04°

7FEE (%) 31.62+1.28" 28.50+0.75" 25.37+1.85¢ 22.5242.16°

(%) 15.66+1.12 15.4140.55 15.02+0.37 14.46+1.20

= © 160.32+6.00 162.12+8.09 162.27+6.30 165.10+6.44
(mg/g)
ZAGw 2 2 A
gumd g 56.99+5.14 57.1245.78 57.49+5.98 57.3242.29
(mg/g)

[e)
SRR A B

103.3249.39  105.0045.80  104.78+8.74  107.7847.11
&3l (mg/g)

AD RApE e oA AR e BT Fox7t AS (p<0.05).
T AAED FH7E AH-1 A55 G302 48T 1% JA7
AH-2: 55 93102 AAEY 2% H7H AH3: #FAES E3d0x A2 3% H7H

=

< Mos> 3% ¥ AFAZ A4 B A we 248 fAEe A

X
S} o =+ AH-1 AH-2 AH-3
=Rl 57.01+1.27* 55.02+0.92" 53.91+0.67° 53.560.43¢
7HEAd ANe 17.87+0.51* 17.17+0.32° 16.91+0.428 16.32+0.89¢
A 7.80+0.23° 11.96+0.96° 16.37+0.74% 17.58+0.56™
=R 57.83+1.40" 56.81+1.26" 57.01+1.30* 57.42+1.234
HEE HAaE 7.66+0.95" 7.90+0.52* 7.48+0.52"" 7.18+0.58"
FAE 8.78+0.77" 10.84+0.40° 13.44+1.25" 14.89+0.78"

P jEAE e ol M2 g2 EAL Foxb7t S (p<0.05).
2 AAED FHIE AH-L 255 43dx AARD 1% 7

AH-2: Z5% d30x AXED 2% H7H AH-3: 55 d30x AAED 3% H7H

~r7



<% MM-26> 25 3 dF 0% A2 B8 Hrlske e 249 A% g4 54
a5 2t AH-1 AH-2 AH-3
A% (kg) 0.69+0.09* 0.67+0.08" 0.65+0.07" 0.59+0.06"
1SR 0.82+0.07° 0.82+0.06° 0.87+0.08" 0.90+0.06"
<24 0.47+0.03" 0.47+0.03* 0.48+0.02" 0.45+0.04°
A4 (kg) 0.33+0.06" 0.32+0.05" 0.31+0.03" 0.28+0.04"
A4 (ke) 0.27+0.06" 0.26+0.04" 0.27+0.03% 0.23+0.05°
AB g zhe dol A M o BARel foX7t 98 (p<0.05).
oz AR THAE AR FEF GEAR QART 1% 2o
AH-2: 259 30X HAAZD 2% A7 AH3: 55 dEF0x AAET 3% HI
<¥ [M-27> 25 5 G302 14X B8 A7t e 248 SA4%9 353 54
Gias o=+ AH-1 AH-2 AH-3
A 7.17+0.41€ 7.83+0.418 8.83+0.41" 8.33+0.52"%
1) 7.17+0.41¢ 7.83+0.41° 8.33+0.52*8 8.83+0.41%
Ax 7.17+0.41€ 7.83+0.418 8.50+0.55" 8.83+0.41*
= ] B B A A
54 7.33+0.52 7.83+0.41 8.67+0.52 8.50+0.55
AAAQA 73 = 7.17+0.41¢ 7.83+0.41° 8.83+0.75" 9.17+0.41*
AC QIR e o] A2 o2 Bt $ox7F 48 (p<0.05).
oz AR THE AHL FEE QEAR QART 1% Ao

2% A7MF AH-3: AEF A0z

AARE 3% A7T
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<3

. %)

(<4l
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A7 5 g& FHslY SFT 20 mL¥} 23}8l3l Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3Fe] 8,000 rpmolAl 1&3F #23% & pH meter(Mettler,
toledo 340, Switzland)E AF&3}o] A3

L) A (color) S

A &2l EW-E Colorimeter(Chromameter, CR210, Minolta, Japan)S AF&3}o] CIE L' -
(BE), CIE a’ -H(A M%)} CIE b -#(FHE)S S48 ojwfo] FAS L-
b +97.83, a-gko] -0.43, b -gto] +1.98%0 WA FFIS AHESHAITE

3}okg A (Emulsion stability) =4

39242 Ensor 5(1987)2] Wwel wel SAskSIch 543 aotd ¢

-
Lo

Nt ofr do O
,
)
2,
N

Al AvH(A7] : 4x4 cm, 15 mesh)yS 2702 Wl § 30 g9 #3128 F4sa
AdFHE 9S AR J7E HHAHT dAEERE 75°CcE HAAE g
X (water bath)ell Al 3027 7k g $ thA] 307 W g o E felE AR S
o] YmL)ye SAFoEMN F3} S FrlsATh
AR (%) = [EEE AEAF mL) / HE AR FF (g)] x 100
T (%) = [wHE FEdEF (mL) / HE A=Y T (g)] x 100

2h) A= (Viscosity) 54

32 HAEE 3 H2) 4 =7 (Hakke Viscotester® 550, Thermo Elctron Corporation,
Germany)E Al-&3le] SA3 o A7 F2 8 g0 3L, cylinder sensor(SV 2)& ©
£3}o] shearrate 55" 914 100 s' O & AEA7IHA 6027 BH ] HAE(n,)e HEE =
Akt o] W, FEe FHLEE FA7] 935kl Cryostat(Lauda, RKS-20-D,
West-Germany) S % =4 2] 5o A1Z43}0] 15°C2] methanolS =3HA1 A 2 =5 4| 5HH
A 78kt

i}



potassium iodineS &3 A 7] buffer& N (pH 7.4)S, 4Ttz 8342 A& 2g0 WS
20 mL%} 0.025 M potassium phosphate buffer& < (pH 7.4)S 23L homogenizer(Model
AM-7, Nihonseiki Kaisha Ltd., Tokyo, Japan)E A}-&3}] 24,000 rpmol A 13& 30%3F o
A% & 2°coﬂA1 6}—‘?— FF WA T T 6,000xg HFERE 4°Co A 1587 FAIEE

S biuret WH((1949) 0.2 A s o Tl A o] F-= mg/gl

o
2 UrEM‘”D} EE AR SN FUNA SR 2Puud sEE

-1 = [SIa=1

g
L

v}y RS2 (Water holding capacity)S 4
Grau®} Hamm(1953)<] filter paper press™S 883l 55 A|2t%l plexiglass plate 5
ol oA (whatman No. 2)& ¥ A& 300 mge H3F] 2 9o & U
plexiglass plate 17]1& 1 9]l 27 =31 4% ¢d=o 2 327F &AL & A&

Aol az]sdoe]l Zol e FiEe WA} Fio
planimeter(Type KP-21, Japan)E A}-&3lo] S4B
H

=
o] el ek o] SHe] £o] e HE

AH 7HETE

7VE &2 water bath(Model 10-101, Dae Han Co., Korea)®] %5 75°CE A3 &
Al 55 PE/Nylon G| o] Fro} 3082 7k E F 7uo] 3083 W F YA S 543}
7FE A Aot %R A=t

A]ggl AvHdE B AOACH 1995)011 upel

dere 105°C AhAzY, 2
Kjeldahl ¥, 2= &2 Soxhlet H, 23| & F2 550°CoA 2 g

R R4

A7 9] 42 texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 5 mm 2] 7
% probe(5 mm diameter cylinder probe)s “F=3t = A|lxE AR FAf

2
Wekyl =zl o 2 5 A7 hardness(7d &=, kg), springiness(§F24J), cohesiveness(-5-H4),



gumminess(77d, kg) 2 chewiness( 54, kg)E A8 ojue] BA 22 stroke

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A7 3}o] 43T}

b s AL

v FHE 9O panel 89U TSI Az AREE A, IV, A%, H54 1
glar AAARD 7]a el wiske] 247k 103 e ® gHstal 1 HHAE 7-5ke] ]
Wtk BHFEAA 1082 71 5, 173 7 doter 4 AEE YEd
ct.

7h EAA

=

[
F A4S SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 4138¢lar, g 73+e] <3k ¥]1l= Duncan®] T

THAS Foto] wAA A (p<0.05)= LA

N,
p
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<3 [-30> Axwy 2 H7re] & AXEE H7F =5a3hEe] o|ses 54
SIS o = BF-1 BF-2 BH-1 BH-2
pH 5.96+0.14"  5.92+0.09"  5.88+0.08"®  588+0.07"®  5.80+0.07"
o 74.51£0.28"  70.76+1.03®  68.60+1.46°  70.33+0.33®  66.77+1.47°
2 A 4.19+0.16°  6.5240.14°  8.39+0.38"% 6.58+0.11°¢ 8.63+0.28"
S} A 10.44+0.29%  19.93+1.63°  24.05£021°  21.19+0.77°  25.31+1.39"
FEEZ] (mL/g) 8.99+0.51"  837+0.64°  8.01£0.42°C  7.69+0.37° 7.58+0.47¢
A uHE-2] (mL/g) 0.79+0.21 0.59+0.24 0.55+0.19 0.54+0.18 0.54+0.08
A% (Pas) 53.13£1.22°  60.57£3.23%  73.95+737%  69.28+5.75°  78.45+5.65"
’ELXc]'?_}'H—]IJ;g B A A A A
P 34.07+0.83%  33.9240.16%  34.31+0.82 34.19+0.90 32.84+0.98
&34 (mg/g)
NP SRR B
g 75.17+0.83°  82.53+0.16"  82.74+0.82"  86.88+0.90"  86.77+0.98"
&304 (mg/g)
AD R E 2 oA AR gE A §9217) QS (p<0.05).
o RARE FHAT
BF-1: A54 §44% AAED 1% P77 BR2: A5A $AAE AR 2% W
BH-1: 254 A3 0% AT 1% 75 BH2: 255 3A% AXED 2% A7
<3 M-31> Az 2 Hubsel ma AXED A7F 73818 AR 9 o33ty 54
CIRES o= BF-1 BF-2 BH-1 BH-2
pH 6.05+0.20" 5.97+0.06"" 5.91+0.07" 5.98+0.08"" 5.92+0.06"
HE 70.22+2.85  67.02+2.45° 65.20£1.58"°  66.68+2.98" 63.411.13¢
Zopy A 8.22+1.09° 9.54+0.36° 10.92+0.27° 9.69+0.60¢ 11.91+0.43"
3} 8.05+1.72° 15.80+0.76° 19.8440.68* 16.67£0.39" 20.21+£0.47"
BE (%) 45.08+0.77° 4538+1.06°C  46.56+1.10°¢  46.75+0.68"%  48.05+1.95"
7MEFE (%) 92.86+1.15¢ 94.87+0.96" 95.75£1.26"%  95.63x1.31*"  96.02+1.08"
MRl e del A MR ThE Bzt feah 98 (p<0.05).
Wz AARE FATT
BF-1: 54 T4A% AXED 1% H7F; BF2: 54 52404% AAET 2% H7H
BH-1: #53d 431x AAEZ 1% H7H BH-2: A5d E3dx AXEE 2% #A7H

~r7



<3 [-32> A0 9 7] w2 AXET H7F 738 AAA 9] drbd

3 = e BF-1 BF-2 BH-1 BH-2
FEIH (%) 59.25+1.30% 59.7240.75"®  60.42+0.98"®  60.73+0.40" 61.18+1.02*
A EE (%) 12.52+0.56 12.35+0.61 12.11+0.34 12.92:0.46 12.59+0.96
A (%) 26.81+0.90"  26.30+0.83""  26.03+0.82*"  25.80+0.89""  25.09+0.85"
5] -3 (%) 2.10£0.11€ 2.14+0.20° 2.27+0.14% 2.1540.12° 2.27+0.15*
MO AE e Aol M2 O EATe] FeAR7E U (p<0.09).
oz RARE T
BF-1: 154 5402 AARY 1% A7 BF2: 454 520E AART 2% A7
BH-1: 53 43dx AAEY 1% d7H BH2: 54 43dx AXET 2% A7+

<3 033> Az 2 H7beel mE HAAED H7F F3t8 &A1 A 9 &4

g = o = BF-1 BF-2 BH-1 BH-2
AE (kg) 0.38+0.06" 0.39+0.04" 0.39+0.05" 0.42+0.04" 0.43+0.02*
IS 0.96+0.02* 0.96+0.02" 0.95+0.02"" 0.95+0.02"" 0.94+0.03"
SHA 0.55+0.05 0.53+0.05 0.53+0.05 0.56:0.08 0.56:0.07
AA (kg) 0.2120.03" 0.210.03" 0.21+0.04° 0.23+0.05" 0.25+0.03*
A4 (kg) 0.20+0.03"® 0.19+0.03" 0.20+0.03" 0.21+0.05"® 0.22+0.04*

A EAE e ol MR gE EAT Fox7t e (p<0.05).

AAZ AAEY 19 A7} BE-2: AEA EAAZR BT 2y A7
sl -

=
[e) i=! LN =1 A=
BH-1: #5d 934Ax AAED 1% 715 BH-2: #5540 934z AAEL 2% H7+

<E M34> A2 2 A7hgel mE AL b 75 £AA 0] Bl

5 = o) = BF-1 BF-2 BH-1 BH-2
A 7.20+0.45° 7.56+0.88"" 8.00+1.00"" 7.78£1.20"  8.33+0.50"
1 7.89+0.78" 8.33+0.87" 8.44+0.73% 8.22+0.67" 8.33+0.71*
Aw 8.11£0.93 8.44+0.73 8.33+0.71 8.22+0.97 8.11+1.05
== 8.11+0.60° 8.56+0.53" 8.33+0.71* 8.00+1.00"®  8.22+1.09""
AA A1 B A A A A
. 7.89+0.60 8.44+0.53 8.56+0.53 8.44+0.73 8.67+0.50

e Aol A A the FAgtel oAt g (p<0.05).

=
3
BF-1: #3534 $A0% AXRY 1% /47 BF2: AFA $AAE AART 2% WA
- :

o h= jLs \=}
AFAx AAEE 1% H7F BH-2: &A5d E3dx AXEE 2% A7
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<3# [I-35> #5 = 4303 H4A &2 HA7rged wE =5#3t=9] olststd 54
Eigss 2T AH-1 AH-2 AH-3
pH 5.96+0.01* 5.91+0.01" 5.85+0.01¢ 5.82+0.01°
2 77.79+0.18" 75.48+0.63° 73.89+0.31¢ 72.35+0.18"
ESprh 3.95+0.18° 4.61+0.13¢ 5.7740.56" 7.25+0.06"
ST 10.23+0.08° 15.71+0.14° 19.33+0.38" 21.65+0.14"
FEEE (ml/g) 8.99+0.51* 6.19+0.40" 5.24+0.81¢ 4.72+0.68°
A 22 (mL/g) 0.79+0.21* 0.57+0.13° 0.55+0.09" 0.500.00"
A% (Pass) 57.48+3.87° 69.60£1.91¢ 81.20+2.93% 90.75+6.12"
e LR
S04 (mgle) 32.19+4.93 34.53+4.86 37.06+5.93 37.65+4.12
E?gi&i? 62.04+4.09 62.80+3.69 61.94+4.26 66.91+4.05

Mg L Aol AR e EARM fo37t S (p<0.05).

oz AAEL FH7HE AH-1 55 43dx AAEYT 1% "7

AH-2: 5% 9F1E AAED 2% H7H5 AH3: 55 34 AALE 3% 274

<i# [M-36> &5 & dF5dx HA &% Hr7bgel mE 738 AAA 9 o]5dt4 54
iR s AH-1 AH-2 AH-3

pH 6.15+0.02" 6.09+0.03" 6.00+0.01¢ 5.99+0.01¢

i 72.71+0.69* 71.29+0.82° 69.88+1.47¢ 69.74+0.36°
ESRY R 5.18+0.38¢ 5.78+0.44" 6.50+0.65" 6.71+0.26"
8 9.59+0.95¢ 14.48+0.62° 18.32+1.92* 18.97+0.48"
g (%) 48.35+0.80° 52.96+1.30° 53.14+1.19% 54.89+0.90"
7MEFE (%) 92.48+3.57° 95.83+2.30% 95.75+1.43" 96.80+1.33%

A A E 22 ol ME e EAgte F37t S (p<0.05).
v AARE FATE AHL BFF QEAE QAL 1% W
AH-2: 5% 9F0x AAED 2% H7H5 AH3: 55 d34x AALE 3% 274

7N



pias )z AH-1 AH-2 AH-3
A% (kg) 0.36+0.05°¢ 0.39:0.04"%¢ 0.42+0.04"8 0.45+0.05*
g 0.97+0.02 0.96+0.03 0.96+0.04 0.98+0.02
34 0.49+0.04" 0.47+0.02*" 0.47+0.03"¢ 0.45+0.02°
A4 (kg) 0.18+0.02° 0.18+0.025¢ 0.19+0.02*® 0.20+0.02"
AEA (kg) 0.17+0.02° 0.18+0.02° 0.19+0.02"" 0.20+0.02%

AMC A E 2 oA ME OB EA F9347F 98 (p<0.05).
" e

T AAEDT TR AL A5F d¥dx gAY 1% W7
AH-2: Z55 d3dx AART 2% A7 AH3: A5 dTdx AARY 3% Wb

iR o) = AH-1 AH-2 AH-3
A 7.20+£0.45¢ 7.60+0.55"C 8.20+0.45" 9.00+0.71%
] 7.20+0.45¢ 8.00+£0.71" 8.80+0.45% 9.20+0.45*
A 7.60+0.89 7.80+0.45 8.40+0.89 8.60+0.89
U5 7.40+0.55 8.20+0.45 8.60+0.55 9.20+0.45
AAA] 7|5 % 7.20+0.45° 7.80+0.45" 8.60+0.55" 9.20+0.45"

ACQEARE 2L ol M2 g B fR7E 9lS (p<0.05).

T HAEYE 37 AH-L FE8 434z 4

N
i

R 1% W

AH-2: Z5% d30x AXED 2% H7H AH-3: A5FS5 d30x AAED 3% HIH



AA FHFNL ZAE7|(MS-9001-R, Oska, Korea)S ©]§3}o] 4x1°Col A 1497 25 -

A7 AAE AFS T AXAE ARSI o, 713 7](Enex-CO-600, Enex,

Korea)S ©]&3l4 <37 18>04 &7y 80°ColH T FFHS AN FFAS 01%—
& HARANE 1.77%, &

* *

1.60%, CIE L™-%(" %) 39.53, CIE a’-Zh(H A=) 18.70, CIE b -F(ZA %) 14.90.

5% 5 17 3”]'5] %LH’\} S SAFEAWM. longissimus dorsiyS T4t =3
WS AAG & FAZE F 5 em7b HEF Adste] A3 Az AlEsien, ¢
Aol Au2E= 4w, A8 2H, FHEE, ofdAdS AMESH. HA F
e < IM-39>9} o] AxsRed, 1A FFHH

ol
2, 4% 7rskel.

3) o] A%

2 AG] ASE SAB] Az

ju. o = =

-

< <ad M-7>0] yepide. dde =5 54
o A w5 o] & A NS AAFAZI(PR 10, Ruhle GmbH, Germany)E ©]
&t AFAZ H 1°ColA ©E2H(MHM 20, Vakona, Spain)E °|&3to] X3 % 0.75
bar, 3| W& % 25 rpmo] F7FteIA] A&A o @ [A7F ol HEYS AAT) Eat
AAE F& FA7](Model ES-1, NU-VU Food Service System, USA)E ©|&3to] A=z
(64°C/30%) — FA(64°CRE) — 7FE(83°CA0)E XS AA A 9483 5
A& 25°Co A 3027F WZHAIZ] $ polyethylene bagell 2] E7akSit.



<# M-39> A=A 55 EFE] A7 e e A oe] ujgn]
(T %)

R o) = T-1 T-2
=5 () 100 100 100
W 18 18 18
ety 2 1.968 1.936
ERENEL 0.6 0.6 0.6
e 1.2 1.2 1.2
oAk 0.012 0.012 0.012
A 55 E¢E 0 2 4

D Zel s REARERY, FYEH 0)D), gaE

FAZANEH 0%, = 14.3%, MSG 10%, oFZ=

=)

HFEF 5%, FOPdARFEF 1%, ol lib
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A7 5 g& FHslY SFT 20 mL¥} 23}8l3l Ultra-turrax (Janken & Kunkel, Model

NO. T25, Germany)E A}F&3Fe] 8,000 rpmolAl 1&3F #23% & pH meter(Mettler,

toledo 340, Switzland)E AF&3}o] A3

L) RS2 (Water holding capacity)S

Grau®} Hamm(1953)9] filter paper press

ol o #A](whatman No. 2)& FiL A

[e]

HS 583519 54 A2tE plexiglass plate
5 300 mge Flstel L ol =& o
plexiglass plate 1715 1 9o 27 w1 o =

o

H
Aol mrge] ol Qi e WA &

=]

- 1=1=]
Hoj 9l HEe F WA
o o B A
T SAHL o] 2o =
=

|
2
A
rlr
Jr
s
(]

nie] FuAe] ha 37] §He] B

o HEYE
Hugd ARel FAS S4skel 9Rge) el dd FHEe NEER AE
ek,

2h) A% (color) 4
Algol Y 2 9JHE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}-&
CIE L"-3k(H %), CIE a -2t (A M %)3} CIE b -#EM5)S SA4ad). oo %

WA EERe AT,

& LU-3k2 497.83, a -%ko] -0.43, b -gko] +1.9821 wiA

ol
e
&

FN
=

ok Al &

dxgE AR FAE

st

A7 9] 42 texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 2 mm

A-AY 2 probe(2 mm diameter cylinder probe)E F2Het & A xzH ARl A



Wekyl =zl o 2 5 A7 hardness(7d &=, kg), springiness(¥F24J), cohesiveness(-S-HA),
gumminess(77d, kg) 2 chewiness(H 54, kg)E A8 ojue] BA 22 stroke

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A7 3}o] A3}

Ay 5}

=
i)
Aol
(i
(it
O
of
Lo
go]
o
g
fo
rio,
tlo
-
oX,
ol
o,
2
2
BN
(it
>,
bl
il
- 2
Ho o
=)
r o
f
v
)t
oX,
[

(=

)
wahdch FAEAA 108 Y Sk, 18 Y derd B4 dE ek
o}

o) &AA 2
F A4S SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 4138¢laL, g 7-3+e] <3k ¥]al= Duncan®] T

THAS Fot] wAA HAA(p<0.05)= LA

. A3

Axggol FAH AA 5 TFEL ZAY A=A GFF W&, 2, 40 F
Phstel A AL AL AP AR A ES A 1K vF EUE
Hh g mE 54 GA%e olshetd e <k M40l e

, HEY 82 gz A T-7F 107.54-109.23(%) 2 2142
zko] 7k vrepubA] e okth
AA &5 EFE] A7 e A dAF A < 410 Yl
o e A9 T4 o] iy ek off W ArE SAsed, Wy Rl
WEE HETHT 4% A7 oA ow woton, AMEE gixgof BE AT
oA fFolx7l itk FAE = EF 2% ATt 4% A TR fo)Hom
Atk 9 F HEo] WEE gzet BE Aol zkel 7t uhAl ek o™ (p>0.05), A
s 277 g8 ATt vl FoA e vkttt S g7t FoF e
2 o, EFE] FE7t oS E & ¢S YERATH



=

A7} folH o

o

T
O~
T

]

o

R

] 2] 7ol A

s

I R EO B
[I-44>°] ER
1277k o

=

.
*

i}
A

T

9
yal

=

l]j—l__
47}‘
Fod 4%

S
=

)
ES

o]

o

=

=

o} Wi

=5 2%, 4%

R B s

s

o}

CESS

A Al 7EEE 4%

L

R

J 3

%
R

Fol7h vpERA)

=1

NE=THT 4% A T7F E9kaL,

s

sy
a

i

ATt pH

Ml
KN
F
O

A+

B

N

el
T

il

3T
ar

T-2
5.75+0.01°

54.92+0.69"
109.23+2.59

T-1
5.76+0.01"

53.88+0.81*
108.77+3.10

g 4% W

1237F 25 (p<0.05).

[e)

e =
o

o

H

o =

5.78+0.02*
51.45+0.63"
107.54+2.97

ol A M= hE
2% A7 T-2: A

we
% 3%

=

A=
L

pH
w5 (%)
1. 1A &

A o)

T




<E 41> 03 5% B8 A71gel B 54 GA%e)

%,
o
i
&

Ky o) =+ T-1 T-2

2 Rt 52.59+1.56" 51.89+0.74*" 50.85+1.02°
e AR 13.76+1.09 14.25+1.04 14.84+0.57

U 8.30+0.58" 8.81+0.54" 9.83+0.70"

HE 50.25+1.30 50.01+0.54 49.71+0.59
ol AN 11.83+1.02° 13.71+1.13* 14.47+1.38"

FAE 9.06+0.71¢ 11.87+0.51° 13.99+1.22%

ACQEARE 2L ol M2 g B fR7E 9lS (p<0.05).

T-1: 42 &% EFE 2% J7H5 T2 A 55 = 4% A7

< 42> 3 5% BgEe) A7kl v 29 ojaey 54y

B o) = T-1 T-2
pH 5.92+0.02" 5.8840.04" 5.8620.02"
AEFTE (%) 65.45+2.22 67.14+2.26 68.27+2.75

AP AbE e ol ME OB EAL Foxb7t Ae (p<0.05).

g AA BE TRE FAAT

T-1: 42 &5 92 2% F7H5 T2 A4 55 = 4% A7



< [-43> AR 55 EFE] H7Hged & =939 Q- A
3 EEs T-1 T-2
H 73.78+0.67% 71.17+0.86" 70.77+0.58"
U5 2 A 9.35+0.72 9.87+0.92 10.12+0.09
A 7.16£0.22" 13.41+1.26* 13.55+0.41*
i 53.50+2.73 52.29+2.51 52.08+2.88
GRS ESRr A 15.07+1.11° 17.38+0.75* 17.76+0.62"*
A 15.98+1.36" 17.12+1.08* 17.82+0.87*
Mg e GelA MR e EARel F3t 9% (p<0.09).
WET AR 5% TR FANT
T-1: A2 &% ZFE 2% A7 T2 AR 55 E7/E 4% J7
<% 44> 1A 55 TFEY HA7Fg & 290 A 54
Eia o) = T-1 T-2
A% (kg) 0.41+0.04 0.40+0.05 0.39+0.04
A 0.92+0.06" 0.93+0.05"" 0.96+0.06"
+34 0.38+0.04 0.36+0.04 0.3620.04
AA (kg) 0.16+0.02* 0.15+0.01"" 0.1420.02%
224 (kg) 0.15+0.03 0.14+0.02 0.14+0.02

AR AE e ol ME OB EAL foxb7t 9e (p<0.05).

Bl BEST T-1 T-2
A 7.63+0.52° 8.13+0.64"" 8.50+0.52"
el 7.63+0.52" 8.38+0.74" 8.38+0.74"
A 7.63+0.52° 8.01+0.71"" 8.38+0.52"
tEA 8.13+0.64 8.38+0.74 8.63+0.52
AAHQ 75 E 7.75+0.71% 8.25+0.52"" 8.50+0.53"

A EAlE 22 oA M2 gE BRI Fox7t S (p<0.05).
xz: 1A 55 EFE FHT

T-1: AA 5% £4E 2% A7 T2 AA 55 EFE 4% H7H

F



A2 FEHFNE Z57](MS-9001-R, Oska, Korea)S ©]-83}o] 4+1°Col A 1447 23 -

AN AAE HAHEFS F9 AAAES ARSI on, AX7]|(Enex-CO-600, Enex,
HE 80°ColA dF5FHS AANT vF5HS Ol%

St AA sFNe] olgsty 5L v 2 pH 3.89, A 1.77%, A

* *

1.60%, CIE L™-%(" %) 39.53, CIE a’-Zh(H A=) 18.70, CIE b -F(ZA %) 14.90.

2) AEF] A W GA N A=

55 5 157 A" guiit =5 A FA(M. psoas major)E T-J3te] =S AW

= AAR F FAE o 5 em7t HES Awste] bl g Azl ARgskloH, 94
o] AnEe &, AAE, Fud, obdAdE AgSl 1A s5AE HUEE <
A A2A DAL <t M46>3} o] Axsion, 1A s59E d5ge] TF
of thate] z+zt 0, 2, 4% FH7FskSIT

3) ol A%

oA gel ARgE e ARWHE <1y M-8>o] YElATh dud =5 o4l
of Ax FF staFo] trE JA NS AAFAZ](PR 10, Ruhle GmbH, Germany)ZS ©
&3t JEAZ FH 1°ColA ©€EZ(MHM 20, Vakona, Spain)E ©]&3Fo] 3% 0.75

bar, 3 A&% 25 pme] ZAF A A&HAo R 308 T HEHS AN T. w3
AR H L& FA7|(Model ES-1, NU-VU Food Service System, USA)E ©]-&3lo] =%
(64°C/30%) — FA(64°CE) — 7FE(83°C/30E)E IAHE AA e dAg3 ¢t
Agle 25°Co A 303F WZHAIZ] F polyethylene bagell 2o XA3l3lt)

—

on



<# [-46> A=A 55 EFE] A7 e e A oe] uljgn]
(T %)

R o) = T-1 T-2
=58 100 100 100
W 18 18 18
ety 2 1.968 1.936
ERENEL 0.6 0.6 0.6
e 1.2 1.2 1.2
oAk 0.012 0.012 0.012
A 55 E¢E 0 2 4

D Zel s REARERY, FYEH 0)D), gaE

FAZANEH 0%, = 14.3%, MSG 10%, oFZ=

=)

HFEF 5%, FOPdARFEF 1%, ol lib
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A7 5 g& FHslY SFT 20 mL¥} 23}8l3l Ultra-turrax (Janken & Kunkel, Model

NO. T25, Germany)E A}F&3Fe] 8,000 rpmolAl 1&3F #23% & pH meter(Mettler,

toledo 340, Switzland)E AF&3}o] A3

L) RS2 (Water holding capacity)S

Grau®} Hamm(1953)9] filter paper press

ol o #A](whatman No. 2)& FiL A

[e]

HS 583519 54 A2tE plexiglass plate
5 300 mge Flstel L ol =& o
plexiglass plate 1715 1 9o 27 w1 o =

o

H
Aol mrge] ol Qi e WA &

=]

- 1=1=]
Hoj 9l HEe F WA
o o B A
T SAHL o] 2o =
=

|
2
A
rlr
Jr
s
(]

nie] FuAe] ha 37] §He] B

o HEYE
Hugd ARel FAS S4skel 9Rge) el dd FHEe NEER AE
ek,

2h) A% (color) 4
Algol Y 2 9JHE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}-&
CIE L"-3k(H %), CIE a -2t (A M %)3} CIE b -#EM5)S SA4ad). oo %

WA EERe AT,

& LU-3k2 497.83, a -%ko] -0.43, b -gko] +1.9821 wiA

ol
e
&

FN
=

ok Al &

dxgE AR FAE

st

A7 9] 42 texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 2 mm

A-AY 2 probe(2 mm diameter cylinder probe)E F2Het & A xzH ARl A



Wekyl =zl o 2 5 A7 hardness(7d &=, kg), springiness(¥F24J), cohesiveness(-S-HA),
gumminess(77d, kg) 2 chewiness(H 54, kg)E A8 ojue] BA 22 stroke

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A7 3}o] A3}

Ay 5}

=
i)
Aol
(i
(it
O
of
Lo
go]
o
g
fo
rio,
tlo
-
oX,
ol
o,
2
2
BN
(it
>,
bl
il
- 2
Ho o
=)
r o
f
v
)t
oX,
[

(=

)
wahdch FAEAA 108 Y Sk, 18 Y derd B4 dE ek
o}

o) &AA 2
F A4S SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 4138¢laL, g 7-3+e] <3k ¥]al= Duncan®] T

THAS Fot] wAA HAA(p<0.05)= LA

. At

A &5 ] A7pvge oE okl dxFe ogshA 54 wias <i 1
47> JERHRAT. pHE thETrel EE ATl 5.59-5.630% AFol7h gljlen
(p>0.05), 532 E2THY 2%, 4% A277F o Ao R w9k, HEd 82 o
ek nlaste] % EEEY] wRVF 2SS foHoR w& H5W FES
UERASIT ok A1) i ] A9 Wi R P =S g e
on, g AgTadAs FoAA Aolrh flla, AAes T P Wkl
™ (p<0.05), 4% A7 FeHoR Mg w5 ghE etk S Es BE Ae
Foll Al 2ol 7k 1A THp>0.05). 93 Mweo] Wi §olHel olrt gllon, Huw
A GRS dE27E FAHeR TP W%, vF Edwe] vt SUMESE =

< e YERRIt<a 148>,
AR &F TFEL HAIpH Sl wE M pH B AFEFES <

WA pHE t2T7F E9ker &9 Hrh&ol S71e
= HEY. AlEeES dxzTte vlalste] AggEol %

1=}
=
o
V
=2
o T
u}

£



b gel Wi Mo Wine thErh 7P 9o M (p<0.05), A= Bz e} v
wste] A5l o = gzTRd 4% APt 2o
e dEbG o5 M=o A e 2oz gl e v (p>0.05), A= B ==
HETHG 4% A7 fFold ez

A w5 TdEe ArplEel wE e

i)
oldt
=
ki

(¢

Algl o] EA vlulE <3 M-51>9] e
o Ax, 244 2 AL dEx2T7 Fodes Eoton HuH| o] EmoldsE b
2 s YERTE g foxbrt §lla, S-S gzl vlElA 4% A2l

7} =4 UEFS THp<0.05).

AA 55 EFEZ AAG e A54 542 A7 AAA] VsrdA tix
TR HFFEe] 2 HATE wgoen, Iy, dx 9 OFAdL 4% ATt =2
}.:_O ==

Wokth HeHA A3 4% AT RE FEolA 857 oo w2 M s

@Z"_% = A
W2 Ao yERt<i -52>

(e}
o>

Wb B AT Ash AX % EFRL 4% ANHAL A9, 4 FAe

<E 47> AX 5% BFE] A hE o4l AA g olaharA 54

&= o) =+ T-1 T-2
pH 5.63+0.01 5.60+0.01 5.59+0.01
HEE (%) 51.79+0.99° 54.61x1.47" 55.67+1.43%
HE9 F& (%) 120.45+2.34° 132.37+2.20° 141.98+1.37*

ACQEARE 2L ol M2 g Bl fR7E 8-S (p<0.05).
z27 A4A 5% £ FHNT

T-1: 42 &% X2 2% J7H5 T2 A 55 = 4% A7



<i 048> AA 55 EFES H7tged o Al A5 uf 2 of Ax
P =T T-1 T-2
5 46.97+0.99* 45.20+0.62" 44.67+0.70"
(IR ZSRURS 14.54+0.96° 15.71+0.54" 16.89+0.46"
3 e 8.77+0.79 8.97+1.39 9.06+1.29
e 46.58+1.97 46.22+2.24 46.23+0.71
Q|- 2 Al = 11.43+0.44° 12.56+1.00" 14.24+1.09"
A 7.69+1.23¢ 9.61+1.12" 12.35+1.25%
AMOgEARE e oA A= o Azt 227 QS (p<0.05).
dzT: A 5% EFE FANT
T-1: 44 5% E§% 2% /M T2 424 55 ERE 4%
< 49> A 55 EFE] A7t e hidle] o|3}shs 54
P = T-1 T-2
pH 5.79+0.03" 5.7440.02° 5.710.02¢
AEFTE (%) 76.64+3.23° 81.31+2.80" 84.79+2.61"

MOomEARE 22 A AR ok BAR Fo37 9 (p<0.05).

T-1: AA 5% £4F 2% A7 T2 AA 55 EFE 4% H7H



<x# [-50> AR 55 =33 H7Hged we taldle] iF 2 o Ax
B BEST T-1 T-2
B 64.38+0.99* 61.45+0.76" 61.11+0.54°
U5 2 A 10.97+0.41° 11.73+0.53* 12.14+0.68*
A 8.92+0.80° 9.21+0.58"" 9.84+0.62"
i 49.28+1.39 48.92+1.47 48.52+1.18
GRS ESRr A 14.81+1.02° 15.45+1.20*" 15.96+0.83*
A 12.82+1.35° 13.18+1.47" 14.85+1.02*
A A e ol A= T2 At 937 A (p<0.05).
ET: A 5% THE AT
T-1: A2 F5F EFE 2% H7HS T2 AR 55 EF/E 4% #J7
< [I-51> AR 55 E3E9 Hr7rged e tildle] =84 54 vl
35 EEST T-1 T-2
AE (kg) 0.33+0.02* 0.28+0.03% 0.23+0.03¢
A 0.91+0.03 0.92+0.04 0.92+0.06
+34 0.44+0.03" 0.41+0.04"" 0.39+0.04%
A4 (kg) 0.15+0.03* 0.1240.03" 0.0940.02¢
A4 (kg 0.14+0.03* 0.11+0.02° 0.08+0.02¢
AC O EAE e ol MR G2 BAZR f947 9lS (p<0.05).
WxT A 5% EHE FAT
T-1: A2 5% EFTE 2% H7H T2 AR 55 EFE 4% H7H
<i [-52> AA 5% E£3FE9 7t & ilde] #s4 54 v
3 BEST T-1 T-2
A1 8.13+0.835 8.56+0.53" 8.67+0.50"
v 8.11+0.78" 8.56+0.78"" 9.00+0.87*
A% 8.00£0.50° 8.67+0.87*" 9.11+0.78*
US4 8.00+0.50" 8.56+0.87"" 9.00+0.67"
AAAQ V5% 7.63+0.52° 8.11+0.78" 8.56+0.88"

MR e Gel A AR e Bl oAt 98 (p<0.05).

Nz 1A w5 £3E FHN
T-1: AX %% 5 2% H7/M: T-2: 2X 5%

z

H

SH

= 4% A7
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Al 3 d AR BLS HUEE SAE g

HT FHUAS 718 3 S/ 2 SAFY 2H7F Al F7HEA e, o]
S7F FA Sol A SAFY 2 B BHES SS) ZeHow HIbHA e AEQ] of
AL A L Clostridium botulinumztell ©| gt AF=9] oS 9Jal Aol A vk, Wekrls

3 W=rb Hol wel &ARjAE] §7tEES VIvshs BAH R A A Y
1

ol 3
A ¢ Jds 523E Vg

ARl FHA FfrEe] Ade Holdfe ofd 71 8 545 AYa =,
I % v 2 A A8y, 5% Had, B2 FUAs gt e Ao AH
o|th(Lee er al., 1988). =5t F3td AolHdf= A mfEYHAE YAt 2% &=
AEE F7HA7] & ddE9 s AAAA FFol &S A W &4&
S7HAA ®HlE dWeks 237 Atk(Mclntosh, 2004). webA o] Aol o

2]
F - AYAor T8 W opegp R AW FEo] sty MEaE 2 X
e SXANA SAF Az e AR LE&EHI JlorE oot HHE ATt
A4 =1 A TtHThebaudin et al., 1997; Claus and Hunt, 1991).
AT E O AT MEEAAS VxR sl A5S 93 AXEES HUke
AR A=A Bagh HA wigH et Al D HAEE Hp S w
]

£ oldate oA E3E velstnl, 4A ¥
o

on
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2) AR AAY 2AA 9] Az
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M-53>3} e} vz A 25%, o4
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A2 9]
ZF0.01%, HAXELo]l 0%oldew, T-13 T-3& X|W3kako] 20%, T-29F T-4
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<i [I-53> #5F d30x AXET H7bged & dx A A% 9] v g
(9l %)
A& o= T-1 T-2 T-3 T-4
(A1) 50 50 50 50 50
A 25 20 15 20 15
A 25 30 35 30 35
A 100 100 100 100 100
e 1.5 1.38 1.38 1.38 1.38
SR 0.15 0.15 0.15 0.15 0.15
old YEE 0.01 0.01 0.01 0.005 0.005
FIHE 0.05 0.05 0.05 0.05 0.05
mhE 0.05 0.05 0.05 0.05 0.05
A 0.5 0.5 0.5 0.5 0.5
MSG" 0.05 0.05 0.05 0.05 0.05
HKP” - 2 2 2 2

YMSG: Monosodium L-Glutamate
PHKP: 535 4¥d% 7

Wz A 25%, obdA YE
T-1: A 20%, o}A4t LhE

=1 o
=

T-3: AW 20%, oF&AF YEF 0.005%, A

= 0.01%,

A== 7] ;qv‘i_nl—(oﬂlr_llz_: 6%)

AAEL 0%;
0.01% A x| 29 T-2: A"

= 2%: T-4

=
A 15%, oA U EF 0.005%, 14X

15%, oFAF YEF 0.01%, AXET 2%;

a4 2%



Az AR A7 AOACH(1995)0] whel &S 105°C FuAxm, =9
WA S-S Kjeldahl ¥, A% S Soxhlet ¥, Z3|% S 550°Co A 24 3] 3t
Hoz FA stk

) pH =4

A& 5 g& HAstY T/ 20 mLY} &383Fal Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)S A}F-&3}4] 8,000 rppmol Al 1#3F A3 & pH meter(Mettler, toledo
340, Switzland)& AF8-3te] A8t

A &2l ¥W-E Colorimeter(Chromameter, CR210, Minolta, Japan)S A}-&3}o]CIE L™ -3k
(%), CIE a -#(H A=) CIE b -#h(EM=)S Sk olwe] 14 L' -4k

+97.83, a”-%ko] -0.43, b -gko] +1.9821 WA F E=9S ARSI )

3

oh obaarel ae

ol @ Ake $leF2 sulfanilic acid®} a-naphthylamine-HC1S &-3}3 )1+ Griess reagent
o} WHS-AlA nitrite2] diazo-couplingS 520 nmoll Al H] A 2SS THKEN, 2000). A& -&
A} A EFEN0.1~1 ppm)dll E FHEE SASI] w3 xF
=4 gkell 20 %7"3}04 nitrite 9% (ppm)= ALFEAT. AlRE 5 g=
ATk 80°C F2FFoA 243 74 dE v E3} HeCl, &4 5
F 2 250 mLZ TJJ% %7 gt Th& Whatman No. 1 filter paper= ©]3}3lo] A5 &4
o AMgEtglom, Alse ofHAt kel 20 ppmol Wi Aol A

54 alo] wAalolT).

||\

o
e a9 #E
=

o

b
ofo
2
tlo
[N}
!
w
=

h 24 54

A7e] 54 texture analyzer(TA-XT2i, Stable Micro Systems, England)®ll 5 mm 27
E%F probe(5 mm diameter cylinder probe)E 213k ¢ AW A5 AR

Wekyl =202 5 A7 hardness(7d =, kg), springiness(¥F24J), cohesiveness(-S-H4d)

A]
gumminess(73 4, kg) 3 chewiness(3 4, kg)E =43t oWl BAZX71E stroke



20 g, test speed 2.0 mm/sec, distance 10.0 mm= 73l 433

vhy s HA
vg] FHE 9% panel Y-S TS AxHE AEE M, FH, A%, 54 12
1

9
3 AAAQ v s wate] 247 104 wRow WAL

°ob) TBA(X 29 =) 54
Ao TBA(A A4 %) Tarladgis 5(1960)°] SFHS &&3ko] AA a3t AW
2bste]  osle]  f-2]¥ = malonaldehyde®} thiobarbituric acid(TBA)ES WHS-A|Zl &
spectrophotometerS ©]-&3}4] 538 nmoll A FF =S FHste] oo T4 9F TBA
7} A& o™, TBASAE mg malonaldehyde/kg © 2 LFER QA TH,
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

2y VBN(EI 2 A71E A )

A &) VBN(ZWA 78] A2)S Kohsaka(1975)0] 9] 8+ conway ¥
sto] 24k AR 10 g2 ATt FHF 30 mLS 71e T # QY
ZF kel al 100 mLE mass updt ¥ whatman No.l A2 o] 73}
conway 7] ¢4o] Wi ujade] 0.01 N H;BO; 1 mL¥} conway A]2F 100
50% K,COs &9 | mLE whzA 9ae] 2elsta Aush the A ~dA E5o] ¢
Aol gHS Z3E F 37°C BhellA 2417 BoF WESAIZTE WhSo] B 5274

0.02 N 3atg Moz A Asle] AArslgd ot

||V

3

2

ZASHUL) x 1 x 0.02 x 14.007 x 100 x 100
A & % (mg)

VBN value (mgh) =

by S A



FAEAS SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3to] 413¢laL, g 7-3ke] <3t ¥]1l= Duncan®] T
THAE Fotol Fod AA(p<0.05)S A

AR A A A o] AWAELS < [M-54>0] YERRATE dhalAgteke )= 9f
ATkl Fo]Hl ApolE HolA il FREFHFS 2T Hluste] A A
AAQL A Frell A Ao R 2 FXE YEYATE 53] T-2¢9F T-47F F85Fo]
7S 3= TH(p<0.05). I ETFS dizTollA 7HE W Zé_ﬂr% K9 31(p<0.05) A 2] +3t

AR E‘iiv}(p<o.05).

A AAG 2A A olgsty 5L < M-55>9] JebAch pHE A& 77F &

ojFom vkgrom, opdAl haFo]l HA H7bE T-3, T4 A7k 7H8 A Yebsteh
AlAe] A F, s AR TR o dekom, opdibdde] o wol 3hid

(T-1, T-2)7} AA 7k A= G4(T-3, TR FolHoz =4 vebgr) oA

A IS opdaksdol AA H7bE AYTUb felHew whgrorn], dixTet T,

T-2i= 539 opdikddel H7bHJ oy, AF Ax Foll= dxzy o v yekwt

i)
4

A AR 2AA] B SAL <E Lse>o] JET AEE AAE AT
(T2, T4)7h b Aol sl frelsom w7 tehgon], B4e v ved
EH Y WSAANE AAY AT R ek £d B A< 1
57>, Ale AAPWE AR AYTEel T WAE wolom, T3w T4 AT,
Z, opastgol A7 HhE ATk AAHoE BE FRAN BA BrAHAO} f
Q19T nhebAl, At ob

= _0_ S
e pus = 1 =
oststy B4 % wEd EAol AsEA 2= AL & & Ak



dFx AAEE "I
Eigs o 2=
T-1 T-2 T-3 T-4

T (%) 59.49+1.33°  62.37£0.37°  66.52+1.03"  62.14+1.66°  66.17+1.47"
ol A SR (%) 13.36+0.37  13.51£0.12  13.27+020  13.36£0.36  13.55+0.45
A (%) 27.52+41.25%  22.27+0.68°%  16.62+1.77° 21.95%1.32°  16.73+1.17°
3| (%) 2.49+0.06°  2.61+0.08""  2.66+0.10"  2.61+0.08*®  2.67+0.09"
ACQEARE 2L ol M2 g B fR7E §lS (p<0.05).

HEF QA RT] AEw: 6%

} 25%, obAAt LHEF
T-1: AW 20%, oFEd4t UEF 0.01% AT 2%; T-2: AW 15%, oFAA YEF 0.01%, A2 2%;

0.01%, A& 0%;

=
T-3: AW 20%, oFE4t EF 0.005%, AAEZ 2%; T-4: AW 15%, oFE4A HEF 0.005%, HAEZ 2%

A e olgietA B4

dFAx AAEE H7H
g 5 o 2=
T-1 T-2 T-3 T-4

pH 6.19+0.02"  6.07+0.01°  6.0820.01®  6.05£0.01°  6.05+0.01°
W 66.24+0.28"  63.80£0.41%  62.90+0.43°  63.87£0.20°  63.93+0.37°
2 A e 10.32+0.12%  11.87+0.17*  11.83+0.13*  10.05+£0.09  9.73+0.12°
A= 8.57+020°  16.45+0.34"  15.50+0.20° 16.31+0.14"  16.22+0.37*
ol R AL Blak

(p}prﬂn)h‘j YO 5484+40.93%  53.39+0.33%  53.69+0.24°  29.08+0.26°  28.64+0.31°
MORAE e WeA AR o AL FUAE Y (p<0.09).

T A 25%,

old YEF 0.01%,

AR 0%;

T-1: A 20%, oF&4t GEF 0.01% HAED 2%; T-2: AW 15%, oFAA

T-3: A1 20%, oFE2F U EF 0.005%, AXET 2%; T-4: AW 15%, oF24F Y EF 0.005%, AX =

YEF 0.01%, @ ET 2%;



o
AL
)
Jm
oX,

& = EES
T-1 T-2 T-3 T-4

A% (kg) 0.37+0.04*®  0.4140.05"  0.33+0.05°  0.38+0.05*®  0.33+0.06"
e A 0.96£0.04"  0.94+0.04*®  0.93+0.04>  0.95+0.04*®  0.93+0.03"
R 0.49+0.04  0.51%0.03 0.52+0.04 0.53+0.03 0.52+0.05
A4 (kg) 0.18£0.02°¢  0.2120.02*  0.17+0.02°  0.20+0.02*®  0.17+0.04°
54 (kg) 0.17+0.01%¢  0.20£0.02*  0.16+0.02°  0.19£0.02*®*  0.16+0.04°
MR RpE e oA MR T BExptel #3179 (p<0.05).

oz 2 25

%, oFdAF JEF 0.01%,
T-1: A 20%, oFEAF BEF 0.01% AAED 2%; T-2: AW 15%, b2 YEF 0.01%, 7

AL 0%;

X 2%,

T-3: AW 20%, oF&4t EF 0.005%, AAEZ 2%; T-4: AW 15%, oFE4A BEF 0.005%, A2 2%

& = EES
T-1 T-2 T-3 T-4
A 7.50+0.76°  8.63+0.74%  8.75+0.71%  838+0.52*  8.25+0.71"
=V 7.63+0.92 7.88+0.83 7.88+0.64 8.13+0.64 8.25+0.46
A 8.00+0.93 7.88+0.83 8.25+0.89 8.13+0.83 8.25+0.71
54 7.75+0.71 7.88+0.83 8.00+0.93 8.13+0.83 8.38+0.52
REEE
N5 7.88+0.83 7.75+0.71 7.88+0.64 8.25+0.46 8.38+0.74
AB Rl ghe oAl AR T Bz fol3h 98 (p<0.05).
2T AW 25%, o2 UEF 0.01%, 22D 0%;
T-1: A"k 20%, olAX YEFH 0.01% AXEZ 2%; T-2: = |}k 15%, olAA YEFH 0.01%, AR 2%

T-3: AW 20%,

oA UEF 0.005%, 7

BT 29%: T-4: A 15%, oFAA HERH 0.005%, X2 2%



A& 0%;

T A 25%, obdAt UEF 0.01%, 4
T-1: AH 20%, o} E4F HEEF 0.01% AXEE 2%; T-2: AW 15%, oFd4 UEEF 0.01%, @35 2%;
T-3: A8 20%, oFE2F UEF 0.005%, AXEE 2%; T-4: AW 15%, L2 UEF 0.005%, DXL 2%

2) obdArE S tARE A AR 2AH ] AP A}

A AR 2] AGYE F-aty] fstel A T oy FAWEE 24
Solth<® M-58> A T 2AX ] AFRFe Ag7)te] el wpet feow
R A3 oAl AkelE AA HolA] Wkthp=0.05). pHE HAH o=
T 4TS mylen, AgzTlde ml%ﬂ A l—Ec wo] o AT}

N

-

J

(p>0.05).
Ag717re] i A LS A
59>of] JERRATE AAA 9] HEE YER)E L
o2 Frelnh. gz ek AHE it AAEES HUbeE A eA gz R
FoHoR e ghs BAa, Agake] WoldgE Lgho] Yold S B3 th(p<0.05).
AANA G a3 A 271 AARLE Fretal opdatgdel @el HrkE A7l
T-1, T-27F & Aol vs Foldor %2 gs Uehldal ofdik §Hako] v
T-3, T-47F fed oz v vebsithp<0.05). #17471ko] Aaghel weh tz9 a'™
& oA oR g Wi, AT a3 FoAHl AelE A HolA| %‘%%E}.
AA A2 A2AAY b-Fre gz nE] Aol AT} GoHow =9

nr



A
=

Ag71zbe] e AARLS A A 2R AFoANTL, A A,

04 Q7lE Axol Ba AP <® Mo0>o] dehiglh Aol ofael A&
g AR aA, 2% AART obAnde] HAFE DYl AT F A
Bk ol ARFEL AP A% vxTe 2L del oldiele] Wohd T-1%
T2t oo wal folHon e ghe wglm, AgAzie] Fuel wet §o1%
o F2sATHp<0.05). A7Vl Angl wet 2AAY AANAE S At A
2A Tt hET o AT A o)k GJAAW AFAZ Wk RETR

o Aol FoHoR =2 @S HATHp<0.05). A Ao QA Turner &
(1954)7} Tarladgis 5(1960)& ZH7} 0.46 mg/kg?t 0.5 mgkeS 7}27olebi st =
Aol M= A 4FAd 04 mgkg ©1’de] FAE YEHO 357 = 72 o] Ths e
Aoz WAt AA[xe] A A7IH die A Hrbd A d¥FdFow T
Hup Aol A Fold o w2 s YA A3t 441 Apol
om, A7F7|Zte]l Aol wet e Ao Ad A7H dihe HA
(p<005) vt AEdAEd s dEs 9 2459 78‘*?‘ g d7e A
S 20 mg%% ARSI JI(AEFFTH, 2002) SA|ES] FH
mg%%‘ o AdstH 30~40 mg%d W %7] Fod (Kohsaka, 1975).
Ao e A 45790 % 5.60~9.24 mg%s Ho] vud *53 A3S e
AAETo] A7k AAL 2Axe] 224 54 Wsts <3 [-61>¢] JeEfdet &

Aol shobel ek felHon vobge molth AW T
Z

F

Ir
52

o|\
S
ol
4t
off 32

l'r

flo B
dt

=
tt
o ﬂlf
b
o o
g
W
L
(e

i (o e

Bolx gFgkom, A7|ztel wetM= gHAgI S mF 2 WstE UrEMW

K&

A7) 7ko] Aol wheh Ak £ 7k THp<0.05).
A AR 2AA 9] PR ATk <E MLe2so] ek 28

=
Hog oo A Fu Ax tHA, AAHA NEEE gRTRT 2% 71X Edo]



A7bE AP TN T & A4S Ao}, BE A AA FH)A A3} A4 <l
£ AlQletal dixzek A7 Fol A Zol= gl g A7)kl B
ol whet WA A FEo FAVF FaEE B TH(p>0.05).

uebA, £ A 23dE A A} oF7F A UbEbyEX
F7F Bt B9l 2 W3yl JehubA] o) 4aFA = 7=
H7EeE AlA o) Aol 7t

7|3 %

2=

=8
o

|

4l
T A%7EF 4 pH W3t
A AFdx GARLD A7
& 5 7R Iy
) T-1 T-2 T-3 T-4
0 0° 0o 0° 0° 0°
A I 103+030%  1.1420.22% 1534028  1.110.44™  0.96+0.10™
s 2 2.19£0.27°°  1.98+0.54°°  2.88+0.35"°  2.18+0.64°°  2.79+0.69*™
(%) 3 3.47+0.34°  326+1.12°  3.43+0.45°  3.20+£0.75°  3.94+0.85°
4 4.56+0.38"  4.94+1.03°  4.77+034"  4.62+0.84"  5.27+0.92°
0 6.19£0.02*  6.07£0.01™  6.08+0.01™  6.05£0.01°  6.05£0.01°°
1 6.16£0.01*"  6.07£0.01>  6.06£0.01®*  6.04+0.01“  6.04+£0.01"
pH 2 6.14+0.01""  6.06£0.00**  6.05+0.02%*  6.00+£0.02°"  6.05+0.01°
3 6.04£0.04°  5.99+0.05°  6.01£0.04°  6.00£0.07"  6.01£0.06™
4 6.01£0.01*"  5.98+0.04*%"  5.98+0.02"® 5.97+0.03**"  5.97+0.02""
AC A e ol A AR T2 Bk §9 %7t 9e (p<0.05).
w aFAE 2o FolA HE o FAzl 237t 8l (p<0.05).

=
BN

T-1: AH 20%, o} E4F HEE 0.01% A&
T-3: A4 20%, o} &4 YEF 0.005%,

T A 25%, oFdA YEF 0.01%,

AL 0%;

DX BT 2%; T-4: AW 15%, oFAA U EF 0.005%, 14X &%

NN

2%; T-2: A9 15%, oFdAF UYEF 0.01%, AX&E



<3 II-59> #F5ESF 430z AXE HAr7bge] 2 Ax AAW 2A1A9 A7
= Aol st
gk dFEAx AANEL A7HE
g5 71 dxT
F T-1 T-2 T-3 T-4
0 66.24+0.28"  63.80£0.41%  62.90+0.43% 63.87+0.20%  63.93+0.37%
1 69.09+0.30%  65.91£0.51%  63.80+0.25" 65.39+0.42%  64.50+0.30°"
= 2 69.08+0.15"  66.33£0.16™  63.92+0.07%"  65.23+0.18*  64.27+0.24"
3 69.84+0.43  66.55+0.71%  64.16£0.43™  65.56£0.37  64.42+0.41™
4 69.5240.32  66.31£0.56™  63.96+0.22™"  65.27+0.24*  64.49+0.23
0 10.32+0.12°°  11.87+0.17*  11.83+0.13"°  10.05£0.09°  9.73+0.12°
1 10.58+0.16*™  11.77£029™  12.26+0.16™  10.62+0.09*®  9.31+3.71°
AWM 2 10.10£0.07%  11.27+0.06%  12.05£0.07*°  12.05£0.07°  10.86+0.08°
3 10.43£0.44%"  11.68£0.48"°  12.45+0.13™  11.07£0.16°  11.24+0.22°
4 10.04+0.59°° 11.70£0.50*"" 12.34+0.26™  9.05+3.71°  10.70£0.25""C
0 857+0.20°  16.45+0.34™  15.50£0.20*  16.31£0.14™  16.22+0.37™
1 7108037 14.68+0.38%  14.44+0.34  14.49+0.48  15.18+0.06™
SFAIE 2 7.53+0.10°™  15.33+0.08%  14.70+£0.24%°  15.58+0.15"*  15.38+0.12%
3 7.46£0.42°  15.29+0.40"°  14.69+0.20%°  15.28+0.56™  15.54+0.24*"
4 7.60+£0.59%  15.41£0.39"°  14.78+0.42%  15.74+0.09"°  15.70£0.14"°

g g

s

Aol A Az the EATl fola7t
Al 227}

2 AW 25%, oFdA UEF 0.01%, AAEE 0%;

dollM Mz o

Ae (p<0.05).

AL (p<0.05).

T-1: A 20%, oFE4t BEF 0.01% HAED 2%; T-2: AW 15%, oA YEF 0.01%, A2 2%;

T-3: XM 20%, o} &4 HEF 0.005%, AXEE 2%; T-4: AW 15%, oF2AF UEF 0.005%, 43D 2%



<F M-60> #5F dTdx AXNEL "7l w2 Ax AAL AAA] A&7zt
Z olgtety EAWs
A% ATz AAEE H7A
g5 71 dxT
F T-1 T-2 T-3 T-4
0  54.84+0.93* 53.39+0.33%  53.69+0.24%*  29.0840.26*  28.64+0.31°
opaap | 53.37+1.03%  52.67+0.31"%  51.52£1.91°°  26.16+0.71°  26.12+0.16"
=2 v
sh2F 2 47.90+£0.33"°  47.40+0.23%  47.37+0.12%  25.46+£0.09°° 25.75+0.16™°
(PPM) 3 373410.60M  36.694037%  35.60£0.79%  18.7140.24%  19.03+0.43%
4 36.18+0.25" 35.87+1.01  3524+0.62*¢  18.04+0.41%  17.20+1.22%
0 0.12+0.02° 0.13+0.02° 0.12:£0.02° 0.12+0.02° 0.12:£0.02°
qa ! 0.18£0.02%  0.20+0.02"*  0.2040.02**  0.21+0.01*  0.210.01"
=
K ) 0.20+0.01%  0.25+0.03" 0.24+0.01%  0.25+0.01%¢  0.24+0.02"¢
/k
meke) 3 (3120.00®  035:0.03"° 0344001  036£0.01°  0.34+0.02"%
4 0.40+0.02° 0.44+0.05" 0.43+0.03* 0.45+0.05 0.43+0.03°
0  3.29+035%  5.18+0.16™ 5.04+0.40%  5.25+0.14%°  4.97+0.35"
ALE 3.50+0.16%  5.25+0.14™ 5.18+0.16™  532+0.32%°  5.25+0.14*
7] )
0. 2 3.5740.14%  5.88+0.32 5.88+0.32%°  5.81+0.48"°  5.60+0.46™
= -
(mg%) 3 3.92£023" 651035  6.72:032"  6.23£0.27""  6.370.62"
4 5.60+0.65%  9.24+0.32™ 9.10£0.54™*  9.10+0.54™  8.68+0.23"
MOEARE 2 Aol AR o B3k A7 S (p<0.05).
v AR ke Ao M M thE Bz 227 919 (p<0.05).

2 AW 25%, oFdAF UEF 0.01%, AAEE 0%;

T-1: AH 20%, o} E4F YEE 0.01% A&

T-3: A 20%, o}A2F YEF 0.005%, A3

2%; T-2: AW 15%, & UYEF 0.01%, HAEE 2%;

2%; T-4: A% 15%, o}&2F YEEF 0.005%, HA=E 2%



< [-61> 255 A% HAAEE Hr7rged e X AAE 2AA49 A3717
T =94 549zt
- f]z e ATAZ AARL AT
) T-1 T-2 T-3 T-4
0 037£0.04"  0.41+0.05" 0.33+0.05° 0.38+0.05"*  0.33+0.06"
. 1 0.38+0.03" 0.42+0.06™°  0.34+0.03" 0.41+0.06™  0.34+0.04"
2 0.37+0.03" 0.44+0.03*  0.35+0.03" 0.42+0.03" 0.35+0.01"
(e 3 0.39+£0.06°°  0.45+0.04™ 0.35+0.04" 0.41+0.04%"  0.35+0.04°
4 039+£0.04°°  0.43+0.05™  0.36+0.05" 0.42+0.05***  0.36+0.04"
0 0.96+0.04" 0.94+0.04™  0.93+0.04" 0.95£0.04"®  0.93+0.03"**°
1 0.95+0.02 0.94+0.03 0.95+0.03 0.93+0.03 0.95+0.07
g 2 0.94+0.03" 0.95+0.03*"  0.94+0.02" 0.94+0.03" 0.94+0.02
3 0.94+0.03" 0.94+0.04* 0.94+0.03* 0.93£0.04®  0.94+0.05™
4 0.950.03" 0.94+0.03*®  0.94+0.03"®  0.92+0.03" 0.94+0.03"*
0 0.49+0.04° 0.51+0.03 0.52+0.04" 0.53+0.03 0.52+0.05"
1 0.54£0.05®  0.53+0.05 0.54+0.04 0.52+0.05 0.54+0.06"
SHA 2 0.52£0.06™  0.51:0.02 0.53£0.04 0.51+0.02 0.53+0.03"
3 0.56+0.06™  0.53+0.04° 0.55+0.04" 0.53+0.04" 0.55+0.06"
4 0.524£0.05%  0.54+0.03*®  0.55+0.06™ 0.52+0.03" 0.55+0.04"%
0 0.18+£0.02°°  0.21+0.02*°  0.17+0.02° 0.20£0.02*%  0.17+0.04°
4 1 020£0.03*  0.22+0.03*  0.18+0.02°"  0.21+0.03*®"  0.18+0.02"
2 0.19+0.03%  0.23+0.03*  0.18+0.02°"  0.22+0.03**"  0.18+0.01*"
(ke 300224004 0.25+0.04™ 0.20+0.03%®  0.21+0.04°°  0.20+0.04"™
4 021£0.03%°  0.23+0.02*""  0.20+0.05 0.23+0.02"* 0.20+0.02°°
0 0.17£0.01°°  0.20+0.02" 0.16+0.02° 0.19+0.02*%  0.16+0.04°
1 0.19+0.02™  021£0.03*  0.17+0.02*"  0.20£0.03*°  0.17+0.03"
/}S %/Ké Cbe Aab Cab Bab Cb
2 0.18+0.02 0.22+0.03 0.17+0.02 0.20+0.03 0.17+0.01
(ke 3 021£0.03%  0.23+0.03™ 0.18+0.03% 0.20+0.03%"  0.18+0.04™
4 0.20£0.03*%  0.21+0.02°*"  0.18+0.04™ 0.21+0.02"* 0.18+0.02%*
AP A 2 ol ME o BRI foA7E QS (p<0.05).
Y AEAE e dolM ME OE Al FoA7F S (p<0.05).
T AW 25%, oFAA YEF 0.01%, DXEZD 0%;
T-1: AW 20%, oFEd4t UEF 0.01% AT 2%; T-2: AW 15%, oFAA YEF 0.01%, A2 2%;

T-3: A 20%, oFE4F UEF 0.005%, AX=D 2%, T-4: A

15%, oF22F UEF 0.005%, AXET 2%



E II-62> 5% 30z AAET H7FZd wE HA AAY 2 [A4e] 4477
< WA 549
- jz e AFAZ AARL AT
) T-1 T-2 T-3 T-4
0 7.5040.76®  8.63+0.74" 8.75+0.71™ 8.38+0.52" 8.25+0.71"
1 7.33+£1.03%  8.00£0.63""  8.00+0.89"*"  8.00+0.63"" 8.50+0.55"
A 2 7.17+£0.41%°  8.17+0.41™ 8.50+0.55™ 8.33+0.52" 8.17+0.75"
3 7.17+0.41%°  8.33+0.52" 8.17+0.41"  8.67+0.82" 8.67+1.03"
4 6.43+0.53°  7.43+0.53% 7.43+0.53% 8.29+0.49" 8.17+0.41*
0 7.63+0.92 7.88+0.83 7.88+0.64 8.13+0.64" 8.25+0.46
1 7.67+1.03 8.50+0.55 8.17+0.75 8.33+0.82% 8.17+0.98
) 2 7.5040.55" 8.17+0.75"" 8.17+0.75"" 8.67+0.52™ 8.33+0.52"
3 7.33+1.03" 7.83£0.41%° 7.50£0.55"" 7.67+0.82" 7.67+1.03%
4 7.14+0.90 7.86+0.69 7.71+0.49 8.29+0.76" 8.14+0.38
0 8.00+0.93" 7.88+0.83 8.25+0.89 8.13+0.83 8.25+0.71
1 7.83£0.41"  7.83+0.75 8.33+0.52 7.83+0.75 8.50+0.55
Ax 2 7.50£0.55°  7.83+0.41°C 8.33+0.82"" 8.00+0.63"%  8.67+0.52"
3 7.33£0.52%°  7.83£0.75™" 8.00+0.63"" 8.33+0.52" 8.33+0.52"
4 7.00£0.82%  7.43+0.53°C 8.1420.69" 7.86+0.38"" 8.29+0.49"
0 7.75+0.71° 7.88+0.83 8.00+0.93 8.13+0.83 8.38+0.52
1 7.83+0.41° 7.83+0.41 8.33+0.52 8.00+0.63 8.50+0.55
54 2 7.5040.55"°  8.00+0.63*" 8.17+0.75*" 8.00+0.63"" 8.50+0.55"
3 7.33+0.52°°  7.83+0.41°C 8.17+0.41*" 8.17+0.41"" 8.50+0.55"
4 6.86+0.90"  7.43+0.53°C 8.00+0.63"" 8.17+0.75"" 8.29+0.49"
0 7.88+0.83" 7.75+0.71° 7.88+0.64™ 8.25+0.46 8.38+0.74%
axHe 1 7.67+0.82%  833+0.52"™  8.50+0.55™ 8.50+0.55" 8.67+0.52™
. 2 7.67£0.52%  8.08£0.92"""  8.17x0.75"""  8.42+0.80""  8.83+0.41"
7l 3 7.00+0.63%  7.67+0.52""  7.83:041""  8.33+0.52" 8.25+0.61"*
4 6.00+0.82%  7.43+0.53"° 7.71+0.49"° 8.00+0.58" 7.86+0.38"°
AC A E 2L oA M2 T2 B §9347F 98 (p<0.05).
P aRAE e Dol AR TE EAt f-oa7t 9S (p<0.05).

2T A 25%, obEAF HEF
T-1: AW 20%, oFEd4t YEF 0.01%

T-3: A 20%, oFE4 UEF 0.005%, AX=D 2%, T-4: A

0.01%, AX =

¢ 0%;

AR B 205 T-2: AHF

15%, oFEF YEF 0.01%, AT 2%;

15%, oF24F UEF 0.005%, AXET 2%
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1

A = texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 5 mm 2]73

A

59
A Y XY probe(S mm diameter cylinder probe)Es &3t & AlxH Al AR W
gkl 2o R FWFAIA A5 ojule] ¥AFHS stroke 20 g, test speed 2.0
mm/sec, distance 10.0 mm=Z A g3}o] FA 3} T}

o}l

>

vh A= 57

A=) %S Colorimeter(Chromameter, CR210, Minolta, Japan)E AF§-3F9ICIE L™ -3k
(" 12), CIE a”-gh(H M=)} CIE b -gh(ZH )& FAskqleh oo w&AL L -4k
+97.83, a”-%kol 043, b"-gko] +1.98%1 WA FFHS ARESHSI

2] FHE 978 9] panel 8-S :IL}H sko] A B2 A, ZFv), dx, tgFA
gL AAAQ 71Z kol thste] 242y 103 W o ® WAstal 1 HAE gske] H
wspTh WA FZlA 108 7H ﬁo‘—/F'ET i, 13 7P dots F4 AHE dEd
o

AP TBA(A A2 &) 54

A 7ol TBAK A )= Tarladgis 5(1960)2] SHHS 5&3to] AA s AW
2bste]  9sle]  f-2]¥ = malonaldehyde®} thiobarbituric acid(TBA)E WHS-A|Zl &+
spectrophotometerS ©]-&3}4] 538 nmoll A FF =S FAHste] oo T2 9F TBA
7} A& o™, TBASAE mg malonaldehyde/kg © 2 LFER QA TH,

TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

oby VBN(F 2 4718 d) 54

AN 59 VBNE A d718 2 4)S Kohsaka(1975)9] &3+ conway 7] HEAH S o] &
ato] SASIIT AR 10 g& FHSte] S/ 30 mLS 7HeE & # A7 E o] &35fe] 24
ZF WRESEAL 100 mL= mass up$t ¥ whatman No.l oJZA]| 2 o] }35k¢lt}h ofd 1 mLE
conway 7| ¢4l ¥ ujAe] 0.01 N H;BOs 1 mL¥} conway Al2F 100 uLE 23il,
50% K,CO; &< 1 mLE W=7 oo Fistal a3 o A2HGA £59 ¢
Aule] &g E3Hgt & 37°C A 2413 b WESAIZ T Wkl B 7]

H
0.02 N kgl ow AAsto] ALbeaint

u



A2 UL) x 1 x 0.02 x 14.007 x 100 x 100

VBN value (mgb%) = A 2 ZF(mg)
= T(mg
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&=} s 7Fea%ES54 W F3te] Al5E 7HE - 4
7 ¥ 3}lE Vernier calipers(530 analog type, Mitutoyo, Japan)E A}-&3}

AR AE (%) = (PR N84 71 F AR44) / 7FEA ARA7]x100

FAEA 2 SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3t #A4138k3ar, A2 7-7ke] 7t H| 2= Duncan®] o

THE &3t 1o HAA(p<0.05)= LA

Stk A 2]t 7ko
S 39, H7)s
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TR AAELS 2% H7Mete Ao AFe 4% 2 A=
S Az F dS FHoz AaH
[-63> 5% 30 HAAEL HI7tgod e =3 A Han e dubd i
B = T-1 T-2 T-3
A skeE (%) 17.18+0.27% 17.10+0.30" 17.09+0.09" 16.53+0.43°
TEEE (%) 64.80+1.36 64.48+0.41 64.32+1.30 63.03+0.47
3 (%) 1.8140.12 1.8440.04 1.85+0.07 1.92+0.09
A (%) 13.74+0.06* 13.1320.11° 12.18+0.13° 11.2240.11°
AP el e oA M7 e Bkl o7t 48 (p<0.05).
T dEAR QAT BRI T GEAR AR 1% WA
T2 SEAZE AXNRD 2% A7V T3 AEAE QDALY 3% AT
<% M-64> 255 dTx AXEE A7l mE =13 7% gz o]glehd 54
s o) 2= T-1 T-2 T-3
pH 6.15+0.16 6.11+0.13 6.1240.11 6.16£0.19
A7 s (%) 21.66+4.75 20.86+0.55 20.16+0.60 19.83+1.45
7FERHF (%) 34.28+0.93* 33.3740.67*"  32.35+0.82° 30.40+1.01€
A% (kg) 0.89+0.08" 1.02+0.10* 1.08+0.11% 0.97+0.06*"
A HE 54.02+0.62" 52.85+0.32° 52.40+0.41° 50.78+0.37¢
A 12.20+0.54" 12.58+0.17*%  12.67+0.34" 12.86+0.22%
PR 10.44+0.33" 13.96+0.37¢ 15.99+0.20" 16.53+0.42%
A gEAE e oA MR e Bzt frelart 9l (p<0.05).
2T GEAR AART BRI T GEAR AR 1% WA
D AFAZ AARY 2% AT T3 FAX AARLD 3% WA



<# Il-65> 55 Az AAETE W7ol e =3 1

18
i
=
Lo
- o)
off
X
A
oX,

Bl o) = T-1 T-2 T-3
A 6.71+0.76" 8.14+0.38" 8.43+0.79" 7.71+1.114
=] 7.86+0.69" 8.14+0.69" 8.57+0.79" 8.43+0.79"
A% 7.67£0.52° 8.17+0.41"" 8.33+0.82"" 8.67+1.03"
= 7.50£0.55% 8.17+0.41% 8.00+0.89" 8.17+0.75*
AAAQ 7]E%  7.71+0.49" 8.14+0.69*" 8.71+0.76" 8.43+1.13*"

A abE 22 delA MR the BAR FoA7E S (p<0.05).

g7 dF0E AART FAAT; TL AFAZ PARY 1% WA

30

T-2: @502 AALE 2% H75 T-3: €83% AAE 3% H27H




e A7) mE o]stetA 549 Wshs <t I-66>
of YeERAT. pH= A& 7|1t el 2E A el JA gasgon,
=77 HF pHAlA 7HE we gk JEdTh B3k BE AT A 397t
A pH W37 AARAA T A 104576 Fo]d oz 1Faskal th(p<0.05).

AL ms A 7|ke]l Aol wet e A TrelA Hab Fheksl o, pHe
Aok FARHA A 10978 o)A om F7hak ol vh(p<0.05). A e A bl ==
3% AATES HA7HE AT A 10704 g8 Aol vl fFoAem =2
O H(p<0.05), HAFHS 2% H7Fe A= A 1084 0.4 mgkg ©l7e] FAE
Hetdlo] 7d AEE WAl Tk AoRE Bt I Ve dae AT
Zrol sl wet mE Aol Fak Frhetdlen, fxTe A 1959H, dx
TE AL AgTE A 3YFE FIH R ST TH(p<0.05). 3 270 &
g A7E AAE YeERAE 3% AXEL A trh A skl = e} U}WWE A

o,
=)
i
2

A
—_—

A 15de® 7HY =2 gs JERIT SEuer AEAAHOE dE5ES 2 Y5
A9 A A7) AATHES 20 mg%E TFASIL QLA FFTH, 2002), SAIEL
S A7 e AATES 5~10 mg%d W A 30~40 mg%Y z7] F-3jaA

0
2 Hil 9 tK(Kohsaka, 1975). i HAFA= A% 15Yd%E 11.14~11.42 mg%s =
T3 A3E vYEpidth

=
X
(o}
0,

RIS

1A wae A6 me FoH S4e) Waks <E M7 Gehieh 4
Agage ARl Agel we nE AT A Frsgon, gzt
e Aelel Wal e £AE etk AAgRe A1l Aol uet =
£ AGTFAA A3 S om, AART Arkge] FAF we AdgFel da
sl AwE AR/l Aogel vt BE AT A 68AA Sl

1
A 10958 gadts 23E nen £% A% 209 B ZEE e T
3} T27F A 1590l ® TS T30 el tha Ee ke vhehygich
1A wWguel Age] we Mre <k Mes=o ehheleh BEt 2A2% 9t
Jgon gastgon, Ag71ztel Asgel met wE AT
Al

‘(l?)‘
Shshsin) Awsh gam gAwRe) Aol SR whet fold
Z



B7be wekem, AAEW HItge] FUMETE w2 #TH A4S Boy, T29
T-3 Zbolli= zbol7b vrebubA] ekoktt. whebA] A AMd e 54 A3, A 109 o] 5+
B AR #Aste Ao mesielod, #sdA Ay A% 104 A E 2
Heks JellA] ggtoy, HE 15l fredoz FHe] datHE AE AT &
AT}
<X M-66> #5% AT0x AL H7isgo] w2 3=y 712 Gzn)e] A437]7t
w2 o]gsty 5o W3
B
o= KEds o) = T-1 T-2 T-3
()
0 6.15+0.16" 6.11+0.13° 6.1240.11° 6.16+0.19"
1 6.10+£0.15" 6.07+£0.16" 6.06+0.14" 6.14£0.17°
3 6.09+0.15 6.05+0.16™ 6.06+0.19™ 6.08+0.25"
pH 6 6.03+0.10™ 5.98+0.15 5.97+0.14" 6.04+0.20™
10 5.5240.03" 5.504+0.07"¢ 5.42+0.10% 5.45+0.14*°
15 5.40+0.05" 5.43+0.09%™ 5.48+0.10™ 5.49+0.07"
0 0.15+0.01% 0.14+0.03" 0.14+0.01% 0.510.00*
A4 1 0.2040.02" 0.2120.04" 0.2120.02% 0.6040.05*
e 3 0.23+0.02"¢ 0.24+0.04" 0.23+0.01% 0.63+0.01*"
6 0.22+0.01"¢ 0.23+0.02" 0.23+0.02" 0.64+0.02"
(mg/ke) 10 0.44+0.02™ 0.45+0.02%° 0.42+0.01™ 0.67+0.05"°
15 0.63+0.05™ 0.75+0.03* 0.66+0.02 0.77+0.05™
0 6.23+0.27" 6.02+0.16° 5.88+0.23¢ 6.23+0.48°
3 1 6.72+0.23° 6.58+0.28° 6.51+0.14° 6.72+0.23¢
A 71 3 7.63+0.42°¢ 8.82+0.16> 9.17+0.48"% 9.59+0.27*°
A 6 8.61+0.14 9.73+0.58"° 10.23+0.49*®  10.79+0.16™
(mg%) 10 9.73+0.27" 11.07+0.49* 11.63+0.96™ 11.77£0.97*
15 11.284+0.48° 11.14+0.66" 11.21£0.79° 11.4241.22°
AD A e oA AR e Akl §ol37h 98 (p<0.05).
2P aRabE e doA AR T BEAl] #9317t g (p<0.05).
T ¥ AARE FHI T-1 AR AAEL 1% 2

& 3% A7



18] A1 2k

2 524 540 wWsl
N A &7
iR 1 (001)] o) = T-1 T-2 T-3
=
0 21.66+4.75° 20.86+0.55° 20.16+0.60° 19.83+1.45"
1 22.85+0.53*%®  20.92+0.76™ 20.06+1.03 20.44+0.86°
27 N
3 22.60+0.40"° 21.20+1.16™ 20.90+1.05%° 20.70+0.885°
A
1 aaE
o 6 22.41£0.99*"  20.75+1.41* 20.52+1.04" 19.96+1.355®
0
10 22.62+0.96™"  21.79+0.98* 20.53+1.23% 20.08+0.765*
15 23.49+0.75"° 22.73+1.10™ 21.61+1.235 21.16+0.80%
0 34.28+0.93° 33.37+0.67"2 32.35+0.825¢ 30.40+£1.014°
1 34.24+0.92"° 33.39+0.81"2 32.43+0.265¢ 30.84+0.714°
7} 7k 3 34.53+0.71*° 33.39+0.81° 32.43+0.26% 30.80+0.10™
(%) 6 34.62+0.31°° 34.28+0.30" 33.03+0.255¢ 31.47+1.03%°
10 35.73+3.444° 34.56+5.41* 35.28+0.50"° 33.17+0.484¢
15 39.93+1.10%¢ 36.75+0.98" 36.70+1.5152 34.01+3.524¢
0 0.8940.08 1.0240.1048 1.08+0.114% 0.97+0.06°
1 0.83+0.03% 0.95+0.112 0.98+0.10™° 0.97+0.11"°
A% 3 1.07+£0.16™ 1.10£0.11%% 1.11£0.15%° 1.11£0.15%
(kg) 6 1.26+0.19*5 1.27+0.15%% 1.28+0.23%5 1.16+0.14%
10 1.11£0.13%° 1.1440.114%° 1.20£0.16™® 1.15+0.12%5
15 1.00+0.15" 1.04+0.16"5 1.11£0.19*° 1.00+£0.11%°

Mo ge a

W aRAE e 9
q

o8
BN

-1
o
ol

r\

BN

oy

ol

14 A2 g EAzk] F9A7F A3 (p<0.05).
14 qz e FA FA37F A (p<0.05).
F47 -1 4

2% A7V T-3: 9%



18] A7) 3t

&+ ) o) = T-1 T-2 T-3
()

0 54.02+0.62"  52.85£0.32%'  52.40+0.41%  50.78+0.37°

1 55.00£0.46™  53.80+0.42%  52.70+0.46™  51.81+0.62"°

. 3 54.59+0.46™"  53.65£0.48™  52.97+0.48™  52.30+0.59"

=

’ 6 54.84+0.68"™  53.80+0.28"  53.20+0.43%"  52.26+0.61"

10 55.39+0.30""  54.34+0.40%  53.36£0.61<"  52.32+0.30

15 57.09+0.97*  55.68£0.60™  54.51£0.74°"  53.39+0.63™

0 12.20£0.54%  12.58+0.17*%  12.67£0.34"  12.86+0.22"°

1 13.24£0.57°"  13.62+0.15"  13.7120.12*°  13.85+0.12"¢

3 13.62+£0.45%°  13.88£0.31"""  13.97+0.20""  14.08+0.15™
A

6 13.86£0.23"  14.06+0.31°  14.3120.28""*  14.40+0.14™

10 13.74£0.18%"  13.85+0.11"%"  13.99+0.45"""  14.19+0.24™"

15 12.77+0.52%  12.85+0.49"%  12.96+0.60"™  13.46+0.41*

0 10.44£0.33%  13.96£0.37°™  15.99+0.20%  16.53+0.42"

1 10.67+0.50%  14.17£0.25"  15.83£0.25%  16.62+0.44™"

. 3 11.39£0.36™  14.24+0.53%  16.04+0.52™  16.41£0.65™
-

o 6 11.13£0.37°  14.47+025%  16.10£0.36™  17.17+£0.53*

10 11.16£0.08"®  14.28+0.24“  15.79+0.43%*  16.85+0.44™"

15 10.76£0.17°™  13.56£0.51%  14.74+0.62%  15.81+0.45"

A iR b e oA A e Bzl o2t U (p<0.05).
Yo AEAE 2 oA M2 tE AR Fo37 S (p<0.05).

(

AR B T AF

Az Ax

=8 1% d7H

_TL
T-2: A% AAEE 2% H7H T30 €832 AAEE 3% A7



M-69> #5FS 32 AAEE M7 2 =3 X gzu]e] A3k
o w2 x4 5EA Wl
= A7 7HD) = T-1 T-2 T-3
0 6.71+0.76" 8.14+0.38" 8.43+0.79* 7711114
1 7.38+0.52° 8.25+0.71* 8.63+0.52" 8.63+0.92"
e 3 7.43+0.79° 8.00+0.58"" 8.71£0.49* 8.57+0.79"
o 6 7.00£0.63 7.50+0.84 8.00£1.10 8.17+1.17
10 7.20+0.84 8.00+£1.22 8.60+£1.52 8.40+1.52
15 6.67+1.03° 7.50+0.84"F 8.17+1.174 8.17+1.17*
0 7.86+0.69 8.14+0.69 8.57+0.79 8.43+0.79
1 7.38+0.74° 8.25+0.714 8.38+0.92% 8.88+0.83"
- 7.57+0.79° 8.00£0.58"F 8.29+0.49" 8.43+0.53"
3
6 7.50+0.84 7.83+0.98 8.33+0.82 8.33+0.82
10 7.40+1.52 8.00+1.22 8.40+1.34 8.60+0.89
15 7.17+0.75 7.67+0.82 8.17+1.17 8.17+1.17
0 7.67+0.52° 8.17+0.41" 8.33+0.82°" 8.67+1.03%
1 7.75+0.71% 8.00+0.53" 8.13+0.35P 8.63+0.52"
. 3 7.57+0.79* 7.93+0.61P 8.36+0.63" 8.57+0.53"
e 6 7.50+0.84 7.50+0.84 8.17+0.75 8.67+1.03
10 7.40+1.34 7.80£1.10 8.40+1.34 8.60+1.14
15 7.50+0.84 7.67+0.82 8.00£1.10 8.50+0.84
0 7.50£0.55 8.17+0.41 8.00+0.89 8.17+0.75
1 7.63+0.528 8.13+0.35F 8.25+0.71P 8.63+0.74"
. 3 7.57+0.79 7.93+0.61 8.36+0.85 8.29+0.49
"o 6 7.83+0.98 783+1.17 8.17+0.98 8.50+1.05
10 7.60+1.67 8.20+1.30 8.40+1.52 8.60+1.14
15 7.17+0.75° 7.67+0.82" 8.17x1.17%" 8.50+0.84"
0 7.71£0.49 8.1420.69*" 8.71£0.76" 8.43+1.13"P
1 7.50+0.76® 8.13+0.64"P 8.50+0.53" 8.63+0.74"
A A1 3 7.57+0.79% 8.07+0.45® 8.50+0.65" 8.43+0.53"
A 6 7.50+0.84™ 7.67+0.52" 8.25+0.76" 8.33+0.82"
10 7.00+1.224® 8.00+1.22% 8.40+1.34% 8.60+1.14%
15 6.67+0.52%° 7.500.84"P 7.92+1.02% 8.33+0.82"
AP A 2 ol MR BE AT foA7t S (p<0.05).

ol q M= ThE Tkl

AL BHAT; T

AT 2% H7HE T3 €%

27 A (p<0.05).

AF3AZ AAEE 1% WM
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AA Aul= 7H8el A Alxdto] AuleteE FEolA tiitE FH

Aarol]l Es 7= FEjE AR 9l o™ (Park, 1997), SAIFE I FH2A o R A

FHa 7t Jd= A AGo]th(Cho, 2005). 53] HA FF N+ linoleic acid, oleic acid 2

S o] % linoleic acid mixture systemol| 23| @iks}E o]

KB 317} 9l o™ (Lee and Cheigh, 1996), A&l HAAE H&A7]= WHo=z olgdt A
Ko

= =
Aol A £F WA A 15 A EL AZT F 9

AE&A7I= HH T s8% ¥4 A= V]E AFA
S @FHA7]= WH O Z 4 (Goodwin and Maness, 1984), A+,
A4k, AF, A3kAl, ©, seasoning ¥ flavoring 53 2> AR Nl HEEo] HAFE
wEste] Begay dx 9 g5A4S AT, AEe Bt A3 SHdAA A A
¢l FEs 7AH, Mt HEAHE FaANA Fe TY olEE Ve
(Landes, 1972; Chen, 1982; Cannon et al., 1993; He, 1996).

ol#gt A M2 BEF FHX|(immersion)st AL A A (injection) S ©]-8-3fo] & %
FAF FHEH7 = AT, FE2AY Axgs THFE o] FIAA loin ham¥}
ol Auldez & & AYes S2Hoz XA ARES wE3 FdshA

tHLi et al., 2001; Cassidy et al.,
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1978; Threno et al., 1978).
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}3 Ultra-turrax(Model NO. T25, Janken &
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=

=
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Colorimeter(Chromameter, CR-210, Minolta, Japan)

+97.83, a"-%ko] -0.43, b -Fko] +1.98¢]
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A7 A2 texture analyzer(TA-XT2i, Stable Micro Systems, England)ll 2 mm %7

AU ZF probe(2 mm diameter cylinder probe)E F2d & A ZE loin ham®] 4]
- W 2o Z FFAIA hardness(d =, kg), springiness(¥F24d), cohesiveness(-5F
A1), gumminess(34, kg) 2 chewiness(B 4, kg)E A3t ojuje] EAXHLS
stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm= 4 3}o] A3} )

oh ¥s A A

gl FHE 99 panel &US TSI AW ARE A, FH], dx, US4, A
AA L gell thsko] ZHzh 103 W o= »g@s}m_ 1 FHERAE Fahe] waskch

Ah) TBA(A A2 &) 54
A 7ol TBAK A )= Tarladgis 5(1960)2] SHHS 5&3to] AA s 2w
2bste]  9le]  f-2]¥ =  malonaldehyde®} thiobarbituric acid(TBA)E WHS-A|Zl &+
spectrophotometerS ©]-&3}4] 538 nmoll A FF =S FHste] oo T4 9F TBA
7+e A& o v, TBAS %+ mg malonaldehyde/kg © 2 WERH I T}
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

ob) VBN(3'24d 718 24 =4

A&l VBNGEIHA 718 A2)S Kohsaka(1975)0] ]38 conway W e o] &
skl SA AT AR 10 g Astel S 30 mL& 7k & #AV]E o] &8 2%
ZF WHHSEAl 100 mLE mass up$t ¥ whatman No.l o A2 o] #3}¢lt), o | mLE
conway 7| ¢Ael] ¥ ujAe] 0.01 N H;BO; 1 mL¥} conway Al2F 100 uLE 23il,
50% KoCOs & 1 mLE W=A oo Fejetar dagh o =A2HA 5o ¢
Aol g8 EFFE F 37°C sholA 2417 b WEEAIRITh wkge] Bk F7]ol

H
0.02 N xkgd oz K A3te] AASHA T

il



A2 UL) x 1 x 0.02 x 14.007 x 100 x 100
A & % (mg)

SAS program(Statistics Analytical System, USA, 1999)2] GLM(General

VBN value (mg%)

2 EA A

Duncan® T}

H] nl=

—_
file)

i
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!
24 A7 (a=0.05)
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ERCE
SREES

4 12 o)

ol A
BN

s ¥l pH

Zha) g

J

A
=

T-2

T-1

CESH

M

;oo

5.84+0.01°
70.89+0.40"
10.05+0.10
13.34+0.35"
51.9242.76
17.59+0.51*
18.16+0.73"

5.86+0.01°
71.34+1.04"

9.69+1.04
13.23+1.41%
52.1342.78
17.12+0.69"
17.28+1.26"

Akl el 27t Qe (p<0.05).

5.89+0.01%
73.65+0.53"

9.18+0.53

6.98+0.13"
53.87+3.02
15.22+41.26"
16.21+1.50°

=
e

ol A= o

[e]
7o

=
L

pH
AC At

4% H7H

2% 7}

AT
Ho



<# M-71> A 55 FES] H7tgd e A3 I
g o) = T-1 T-2
FEEF (%) 67.35+0.29¢ 68.10+0.355 70.85+0.17%
S A (%) 26.02+0.03* 25.41+0.08" 24.60+0.09°
A g (%) 2.48+0.08" 2.37+0.08" 1.57+0.11°
3|2 F (%) 2.44+0.02" 2.56+0.02*" 2.77+0.01*
MR RpE e oA MR T BExel #3179 (p<0.05).
HET A 55 S TS T AR S5 EE 2% WU T AA s Ede 4% W
<% M-72> A 55 EFE9 HA7bgel e 4389 5994 54
FE o) =+ T-1 T-2
(kg) 0.37+0.03 0.36+0.03 0.35+0.03
ISk 0.93+0.03" 0.94+0.03*" 0.96+0.04"
3 0.42+0.03 0.40+0.03 0.40+0.02
A4 (kg) 0.15+0.02" 0.15+0.02"" 0.14+0.01°
A4 (kg 0.14+0.02 0.14+0.02 0.13+0.01
AP g EAlE 2o oA MR e EATR G227t Q1S (p<0.05).
HxET AR FF ERE TR T AA w5 ERE 2% Wb T2 A wF EFE 4% W7k



<% M-73> A 55 E£FE9 HA7bgel ne 4389 #s4 54
& = T-1 T-2
A4 7.75+0.71° 8.25+0.71*" 8.75+0.46"
=] 7.75+0.71° 8.5040.53* 8.63+0.52*
Ax 7.75+0.71° 8.13+0.64"" 8.50+0.53*
54 7.88+0.99 8.38+0.74 8.63+0.52
AR V5% 7.63£0.52"8 8.13+0.83"" 8.63+0.52*
AB g bs o el AR thE EA7k o3t A (p<0.05)
HET AR vF B TANT T AA 5F ERE 2% AT T2 AA 5F EFE 4% AT

iz A4 5F = FHES T 23R 5 ERE 2% WS T2 A



2) WA BE ERRL WS FAR A 24}
Azl HYH AN ¥F SFES A BHU] A977ke] whE FAws
g zAbakgr

A w5 e A AR A T pH R AGET] Wk <i 174>
of dehh et pH= A7Izbe] Aapetel we RE Aol A gasiglon,
27] pH7F W& 4% A7 HE pHol A= v Aol v @& whe e
ohoEg mE AEelA A 15704 pHe WEF JAAT T E 3F5E, 2%
Aok 4% Ae = 22‘:‘E1 %ﬂﬂii 7‘i6‘}°ﬂﬁ‘r(p<0.05). A T s A%

T3kl

= AR 7&&?‘5}912“% 571011 oE AgTEel Hléﬁ kS

al b | R "o
Al S Hre & HAax o
FAEE YeERAE 4% A2 77 A 40l = 7P e et 2& Han g g
AEE BT HEe 279 4% ATl A7k At wE Wy vE
A eFetom, 2% AFAAAT Axk Frlske S Bt AAEE gzt 2
FEE, 4% AYTF7F 3FHREY fo)Fow 745 A whp<0.05), 2% A& = FoF el
Ay Bolx] sdth FNE= YR AR HlF ooz A% F Wsrh o
ERUbA] gkom iz Tok 4% A FelA A 450l A 0~1579 Halste] 2%

g A7ld Axrt Foheglon, 2006 B QAR % AR Al
Aag HeiIE 4% ADTE AF 4FNE MY Ee AQANE L s 97
B AAE eIt BE AeTd AAuEE A9 2706 43 Skt A
A a7 §A8) FEHA0, 4% ADTIE AF 0~1F0] B AelTo) v e
4 BYOP, AF 4T % faTel va B %S dehATh B AFME A

A



& 47ACd 03 mgkg A2 YERY AT 45745 AlF Ao 7Medt A=
Ats R 3 A71E da 9A BE AP TFA AR 374 A3 Fsioor A
4Tl FoAHom Al ANt, At b Apole vEbuAl eskth f-elvet A5
A= A= 9 X459 A FEA d7le xS 20 mg% olst=E A
Sta QA EFF A, 2002) SAES] A G71E] AATHL 5410 mg%d o 213
o 30~40 mg%d Wl %7] HFuldAZ B 9JtH(Kohsaka, 1975). ¥ A= A 4
Fol I 8.82~9.45 mg%E Wo] H|wZ %53 AE YERYATL

R

A w% EFES AMY SHVY AY T BUH 549 WEE <k 78
SehRSIEh Ag71gtel Aakeel mek et A%, $UA, A4 2 Aedel B

of\
~
_OL
b4t
o
=

, 2% R 4% AYTe BE o] A

2
& RE GBI AF 270 £ g FERAR HET AF 4FAE Y =
o gre molth 53 2% % 4% AYTE ATl ARl g Awel Wi
gglov, 1= Qs AN B EFR W SHBY AY F BIA 542 AA
A7 Aoz Ard

A wE EEEL AN SABY AF F B5H 549 MskE <E 795
e BE GBA AR BE £FE Akl Frgel W e BE
werowl, 53 4% ATk Rl e e WS warh =@ 4Gl A
Sgel whet wE AelTold g Ge BkE weten], wE ATk A 27
AR A A 3F~4Fo) FrelHom dobhth AT WE B G2
A 2% AT 4% AT fAH Aol Gtk T} 4FFEE 77 ol

o WIS ol 3% olFNE AFel Azt U Aow
AF A3k, 4% BN FE EGES A 54 %
A=)

2 A 3
Hbgel SAPRY F& e wokow, AT V1= AlE fARR 4574 =

7beste] & ol A7F JPEnd AAFer &8d Jow Helth



<% M-74> 1A 5% &% A7 ] e SAlgle] AV 5 pH 2 A7
H 3}
B 2] A7 Z_]—
BFE 1 ‘;1 ) =T T-1 T-2
™)
0 5.92+0.08" 5.85+0.04" 5.8140.06™
1 5.90+0.014* 5.87+0.0245 5.8340.04%
pH 2 5.82+0.12* 5.78+0.05" 5.74+0.04°
3 5.78+0.01*° 5.73+0.02° 5.66+0.01¢°
4 5.73+0.01° 5.69+0.02" 5.63+0.01
0 0° 0° 0°
1 3.06+0.23¢ 3.00+0.41¢ 2.93+0.38¢
A
neF 2 5.50+0.51° 5.41+0.58° 5.334+0.45°
(%) b b b
3 7.67+0.69 7.44+0.57 7.42+0.56
4 9.701.00 9.36£0.94" 9.22+0.84

S (p<0.05).
2 AR FoATE As

2% H7H T2 A % EFE 4% HIH

(p<0.05).



<¥ [-75> A4 5% E3=9 A7t wa 43 A7t 5 A=) Ws)
e e T-1 T2
)
0 73.65+0.53* 70.89+0.40% 70.50+1.60°
1 73.78+0.58"* 71.31+0.60% 70.74+0.96"
B 2 73.7940.59* 71.5040.425" 70.99:1.12"
3 73.91£0.31* 71.77+0.46%° 71.17+1.17°
4 74.28+0.80* 72.24+0.85™ 71.69+0.96°
0 9.18+0.53" 9.69+1.04 10.05+0.10®
1 9.05+0.24" 9.39+0.23° 10.11+0.41
2] A0 2 8.79+0.27 9.28+0.58" 9.80+0.17*°
3 8.66+0.16 9.30+0.63" 9.78+0.11""
4 8.31+0.17% 9.12+0.65" 9.52+0.12%¢
0 6.98+0.13™ 13.23+0.58" 13.3440.35
1 6.88+0.34™ 13.14+0.48" 13.29+0.34*
A 2 6.75+0.54%" 12.90+0.58" 13.03£0.33"*
3 6.68+0.23%" 12.77+0.57* 12.92+0.39"*
4 6.45+0.20" 12.49+0.76" 12.75+0.27"°
MR e ol AR T BAZ frel A7t U (p<0.05).
HaEAhs 22 delA AR g B {7 A (p<0.05).

£ FHAT T A4 5%

3= 2% HUH T2 AA B EE 4% Wb



<E 76> AA 5% B3HEe] Wrhgel me FAR] AV F Am(eP)e] W

B A A7) 7F
e 1 ‘E% =T T-1 T-2
0 55.15+1.64 54.56+0.89 53.71+0.95
1 55.29+1.294 54.68+0.82"8 53.82+0.99%
RS 2 55.40+2.46 54.87+0.97 53.99+1.23
3 55.5242.05 55.01+0.94 54244251
4 55.78+1.86 55.29+0.67 54.50+2.00
15.92+1.10° 16.77+0.55" 17.35+0.40™
15.53+1.30° 16.32+0.83"E 17.1620.86™*

2] A0 15.27+1.41 15.84+1.87 16.89+0.54
15.05+0.61" 15.62+1.65"" 16.58+0.43"*
14.70+0.94" 15.32+1.28"% 16.19+0.70"°

0 16.83+1.62 18.01+1.00 18.20+0.90
1 16.66+1.71 17.70+1.65 17.93+1.10
FAE 2 16.45+1.33 17.51+1.77 17.72+0.90
3 16.18+1.60 17.24+1.72 17.59+1.09
4 15.95+1.29 17.01+1.49 17.44+1.04

AR AE e ol ME OB EAT Foxb7t 9e (p<0.05).
Y aEAbE e Dol AR g2 BAR] fo37E e (p<0.05).

27 A w5 e FHS T AA 5 E3RE 2% H2HS T2 AR 5% EFE 4% HWOH



<¥ MM-77> A=A 5F EFE H7lso 2 S48 A A A= 2
kA AV H Aol W
- A A7) 7
e 1 °Z] =T T-1 T-2
™)
0 0.12+0.01" 0.13+0.01% 0.17+0.02%°
1 0.13+0.01% 0.15+0.01% 0.18+0.02"
A4
b = 2 0.18+0.02° 0.20:£0.02° 0.20+0.01°
mg/k
(mg/ke) 3 0.21+0.02° 0.22+0.04° 0.25+0.05°
4 0.32+0.03" 0.39+0.01** 0.40+0.01**
0 5.81+0.27° 5.88+0.32° 6.16+0.49°
3y 1 5.95+0.58™ 6.16+0.72° 6.51£0.35°
Oé 7] FJ] be b b
2 6.44+0.40 6.44+0.69 6.58+0.87
A
(mg%) 3 6.72£0.69° 6.72+0.32 6.930.66"
4 8.82+0.49" 9.10+0.49" 9.45+0.84"
A A e el AR g2 Bl oAt e (p<0.05).
W aBAE 2o doA AR v Bkl A7t 98 (p<0.05).
gz Ax 5% 28 TR T AX 55 EFE 2% A4 T2 A BE EYER 4y Wb



<# MI.-78> AR &5 E3HE9] Hrbgel e S A7zt & &84 54 Hs)
gz 87K e T-1 T2
()
0 0.40+0.07" 0.39+0.03 0.37+0.07
A 1 0.41+0.07*° 0.38+0.06"" 0.35+0.06"
(ke) 2 0.44+0.06*" 0.38+0.08" 0.34+0.07°
3 0.48+0.09™ 0.37+0.05" 0.33+0.05"
4 0.48+0.09™ 0.36+0.05" 0.32+0.05°
0 0.97+0.03*" 0.95+0.03"" 0.970.02**
1 0.97+0.02* 0.96+0.02** 0.94+0.03""
ey 2 0.98+0.01* 0.96+0.03"* 0.95+0.03%"
3 0.98+0.01* 0.97+0.02*** 0.95+0.02°*
4 0.97+0.02 0.95+0.02"° 0.95+0.02"
0 0.38+0.05° 0.410.04 0.39+0.05™
1 0.42+0.05" 0.40+0.05 0.43+0.07"
=34 2 0.44+0.04™ 0.42+0.05" 0.35+0.05"°
3 0.40+0.06" 0.40+0.06 0.36+0.07"
4 0.390.05" 0.39:£0.04 0.36+0.07°
0 0.15+0.04° 0.16+0.02 0.14+0.04"
. 1 0.17£0.04*° 0.15+0.02° 0.15+0.02
2 0.19:£0.04™ 0.16+0.04" 0.12:0.04°*°
(k) 3 0.190.06™* 0.15+0.03" 0.12+0.04%*
4 0.19+0.05™ 0.14+0.03" 0.120.03"
0 0.15+0.04° 0.15+0.02 0.14+0.04
e 1 0.17+0.04**° 0.14+0.02" 0.14+0.02°
2 0.19+£0.04™ 0.16+0.04" 0.12+0.04¢
(kg) Aa B B
3 0.19+0.06 0.14+0.03 0.12+0.04
4 0.18+0.04™ 0.13+0.03" 0.11+0.04°
A AbE 22 ol ME e EARgte Fo37t S (p<0.05).
W xBAbE 2o AolA HZ o BAz fo37F g (p<0.05).
gz 44 5% E9E TN L AR 5% EFE 2% 2O T2 AA w5 EYE 4% HIH
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A 271 7¢

Biaty i ‘E% o) = T-1 T-2
0 7.80+0.84% 8.20+0.84™ 8.60+0.55"
1 7.83+0.41% 8.504+0.55™ 8.83+0.41™
2 7.75+0.89° 8.13+0.83" 8.25+0.89"
3 6.67+0.52" 7.33+0.82" 7.33+0.82°
4 6.33+0.52° 7.00+0.63¢ 7.00+0.63°
0 8.00+0.71° 8.60+0.55 8.80+0.45
1 7.50+0.55%® 8.33+0.52°% 8.50+0.84"
2 7.38+0.74% 7.88+0.83" 8.13+0.64"
3 6.83+0.755 7.67+£0.524% 7.83+£0.524%
4 6.50+0.55° 7.00+0.63° 7.17+0.82°
0 7.60+0.55% 8.20+0.455% 8.40+0.55™
1 7.67+0.82° 8.33+0.52° 8.50+0.84°

AL 2 7.25+0.89% 7.384+0.92™ 7.75+0.46™
3 7.00£0.89"%" 7.500.55%%¢ 8.00+0.71%
4 6.33+0.52° 6.83+0.75° 7.17+1.03°
0 7.67+1.03 8.33+0.82% 8.33+0.82"
1 7.5040.555%® 8.67+0.52™ 8.67+0.82"°

=4 2 7.2540.71% 7.69+0.80" 7.75+0.46™°
3 6.67+0.52° 7.500.55" 7.58+0.66""™
4 6.33+0.52° 7.00+0.89° 7.08+1.02°
0 7.504+0.55% 8.00+0.89% 8.33+0.82°
1 7.67+0.52% 8.3340.52"%* 8.67+0.82"
2 7.50+0.76™ 7.94+0.94° 8.31+0.80°
3 6.83+0.75%" 7.67+0.524° 7.75+0.42
4 6.33+0.52¢ 6.83+0.75° 6.92+0.80°

Mg e ol AR gE EARl 227t 9l (p<0.05).
of frolx7t S (p<0.05).

27 A w5 e FHS T AA 5 E/E 2% 275 T2 AR vF EFE 4% HWUH
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A7 A2 texture analyzer(TA-XT2i, Stable Micro Systems, England)ll 2 mm %7

AU ZF probe(2 mm diameter cylinder probe)E F2d & A ZE loin ham®] 4]
- W 2o Z FFAIA hardness(d =, kg), springiness(¥F24d), cohesiveness(-5F
A1), gumminess(34, kg) 2 chewiness(B 4, kg)E A3t ojuje] EAXHLS
stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm= 4 3}o] A3} )

oh ¥s A A

gl FHE 99 panel &US TSI AW ARE A, FH], dx, US4, A
AA L gell thsko] ZHzh 103 W o= »g@s}m_ 1 FHERAE Fahe] waskch

Ah) TBA(A A2 &) 54
A 7ol TBAK A )= Tarladgis 5(1960)2] SHHS 5&3to] AA s 2w
2bste]  9le]  f-2]¥ =  malonaldehyde®} thiobarbituric acid(TBA)E WHS-A|Zl &+
spectrophotometerS ©]-&3}4] 538 nmoll A FF =S FHste] oo T4 9F TBA
7+e A& o v, TBAS %+ mg malonaldehyde/kg © 2 WERH I T}
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

ob) VBN(3'24d 718 24 =4

A&l VBNGEIHA 718 A2)S Kohsaka(1975)0] ]38 conway W e o] &
skl SA AT AR 10 g Astel S 30 mL& 7k & #AV]E o] &8 2%
ZF WHHSEAl 100 mLE mass up$t ¥ whatman No.l o A2 o] #3}¢lt), o | mLE
conway 7| ¢Ael] ¥ ujAe] 0.01 N H;BO; 1 mL¥} conway Al2F 100 uLE 23il,
50% KoCOs & 1 mLE W=A oo Fejetar dagh o =A2HA 5o ¢
Aol g8 EFFE F 37°C sholA 2417 b WEEAIRITh wkge] Bk F7]ol

H
0.02 N xkgd oz K A3te] AASHA T

il



A2 UL) x 1 x 0.02 x 14.007 x 100 x 100
A & % (mg)

VBN value (mg%)

2 EA A

SAS program(Statistics Analytical System, USA, 1999)2] GLM(General

Duncan® T}
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Linear Model) procedure

oy

T
ay

o

el

;.OH

o)
N
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Fol7F §12 2.1 (p>0.05),
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o} e Hhe QrAl
Ao oe FRA 5 WS Wol NAE Akl A% AE AFS A
F e Aoz uad

o 7ol we

FAee] pH L A=

(HE-, 215 ¥l

B EST T-1 T-2
pH 5.76+0.01" 5.72+0.01° 5.70+£0.01°¢
W 64.09+0.85" 61.38+0.98"° 60.82+0.69°
(IR ZSRURS 11.11+0.37° 11.91+0.48* 12.35+0.75*
s} A0 & 8.67£0.728 9.07+0.51"" 9.71+0.54"
e 49.49+1.68 48.72+1.51 48.39+1.00
QB ESRY A 14.92+1.16° 15.66+1.33"° 16.13+0.92*
s} A0 & 12.64+1.31" 13.09+1.22" 14.61+1.18"
AC A e ol A AR T2 Bk §9 %7} 9e (p<0.05).

e FE T AA

N =
(SR

EFE 2% W T2 AA EF

G 4% A7

<3 M-81> AA| 55 E}E] H7rFel whe Hildle] dvhgdid Bl
Kinss o) =+ T-1 T-2
TR (%) 68.85+0.17° 69.20+0.23° 71.35+0.06*
el A Sk (%) 24.71+0.12% 23.77+0.18" 23.74+0.03"
A (%) 3.38+0.21% 3.31+0.08" 2.43+0.07°
33 (%) 2.41+0.08" 2.94+0.05" 3.00+0.01*

G

27

=
2

of o

1:

oy
N

= 2% H/H T2

A7} S (p<0.05).

nn

4% H7M



<% 182> A X THE] H7tF e A 54 Bl
i o) = T-1 T-2
A% (kg) 0.29+0.02" 0.24+0.02° 0.20+0.01¢
A 0.92+0.04 0.92+0.05 0.93+0.05
S5 0.45+0.04* 0.43+0.03*" 0.42+0.03"
A4 (kg) 0.13+0.02* 0.10+0.01% 0.08+0.01¢
A4 (kg) 0.12+0.02* 0.09+0.01° 0.08+0.01¢
MO EAE 22 oA ME OB EA7 p<0.05).

b T A A

= 2% A7 T2: AA BE

48 4% AT

<% II1-83> EFE] Mg e il ] 54 vl
Gigos o) = T-1 T-2
A 8.11+0.60" 8.67+0.50* 9.00+0.50*
) 8.00+0.87° 8.56+0.53"" 9.11+0.78"
Ax 8.00+0.87° 8.56+0.88"" 9.22+0.67"
oA 8.11+0.78" 8.67+0.87"" 9.11+0.78"
AA AL V5% 7.63+0.52° 8.13+0.83" 8.63+0.52*

Mg EAE e oA AR TE Rt f-o27t 9lS (p<0.05).
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=3HE 2% A7 T2 A %
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<ad Ml-12> 44 55 £F=9 H7rkel na Hde] @l

Nz T-1 T-2

dz: A4 5 ER= FHES T AR 5 = 2% HUHS T2 AA wF ERE 4% 2UH

HA 5 THES AR AP A T pH B ARHETZF] Wik < -84
of YERATE. pH= A7IzEe] bl weh BE Aol A Ak gFasiglon,
Z7] pH7F B 4% AP 7t HF pH T thE ATt vls) v ghs vEhdd
o B3 B Aol M A 15704 pHE REE A 258 foHor
PR THp<0.05). A T St AL A7l Aapedel wE fojHow &
7bekglon, 4% Adg7F dzTel s feojHor sk AFRES Yy
(p<0.05).

A % YRS WA B AF F UF AR Wshs <E Dles>o
Bl Ag71gke] Aol nhet wE AN HEE AT A% 9 3
MEe Ga gastgon, 2o de AeTEe v we gEs e A% 9
FAEE GEhlAY 4% AT 4G 4FE Y e %59} Fo AME 9 3
AEE B HEE dET gE ATl vl foHoE ¥ g el

W, e A TlA ARk ATl e Wssl JehA gt Aans oz
]

y
T} 2% AT 2FE FAHOE FAFAAWL, 4% ALTFE 470 fIH 2
48 BAthp<0.05). FATE B R AN s JHon AF F As} el



LR AT 3 4% 2%\“4?7} th zoll HlOH A 71 T gl or w2 AN
FHAEE YER AT
AA wH THES AUHR A A T 95 Ao Wk <xi I-86>o]
ER ATt A 717ko] Aakgtel wel = Aol e HAk SrFskal A A e
oF s MR AasARE AR WEtl A 4% AF7E e A sl A
3 =2 e YEhY A& Alelstal A 7|3l mE w4l Wk gl
AA w5 TFES A AP AF T AdAE B2 R AVl DA

QTEEQQQ@?WWHQiEL%Mﬁvmh%ﬂﬁﬂihﬁfﬁﬁqﬂE%ﬂﬂ?
ol A e= A 2716l HAF S7EstHrE A 450l 543 Fostion, 4%
A7 A% 150l izl v S whe BRI A 4570H A2 T3t 2fe]
= UEA etk AR AVIHE Ao A BE Al A% 37 AA 5
Zhetirt A 4ol FelHor FossiA, Ak ek vk = A2t A
ol WEhA @ttt sEvE AEAA el d5S 2 2F5 A A 97
B AaddE 20 mg%= qrAsa la(AFE A, 2002), FAEe] FHAd AVIH A
S 510 mg%d W A1HEH 30~40 mg%d W Z7] Hﬂ%ﬂi.iﬂ ATt
(Kohsaka, 1975). ¥ A@olM= A% 45011 8.75~9.45 mg%E Kol nlas ¢odt 2
& YER Tk

A = ZIAES Hrbsk oAl A = Eg A o] W= <% [1-88>0l
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tt
=it

flo

A

tlo
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CES S e

%%=%%%4 A7kl Sokstel wek Ak, A, A4 B Aol daskald
ERh RS Aol Ag7Ite] el uhet A, wEd, 84, A4 R e
=7kl

eItk BE GEA AR 55 EGRe] A7kl FAF n we @R
Weror), 53 4% AelTsk hETOl v B WHE WAtk =3 A7l 4
Sgel whet wE AelTold 4 Ge BkE weten], wE ATk A 27



A gasl A% oF 3FPE R0 solhth wAA Ak, AES Az
A 3FAAE A SRA AF dsio] FAZ A4 gtk aEBe S 7

3T
=3
& A AR w5 EFES LE&T N2 FAE o] e e Bt

)

<3 [I-84> A &5 =2 A7l uke Hdie A7 & pH 2 A3

3}

A 7|3¢

g ) )= T-1 T-2
0 5.92+0.04™ 5.894+0.01"" 5.874+0.03%
1 5.900.02 5.90+0.02 5.88+0.02°
pH 2 5.82+0.04 5.8140.05° 5.79+0.01°
3 5.78+0.01*° 5.77+0.01*° 5.73+0.02%¢
4 5.73+0.02° 5.72+0.01° 5.69+0.01%
0 0° 0° 0°
1 1 3.61+£0.12% 2.9440.28% 2.61+0.16
A7
7 2 6.22+0.39" 5.28+0.48%% 4.77+0.58"
(%) Ab Bb Bb
3 8.48+0.41 7.13+0.60 6.76+0.63
4 10.29+0.69** 8.76+0.67 7.9240.70"
AB el ghe oA A= o Egte] §o37) 9 (p<0.05).

RS

CESSIE

s

T dolX Mz g AR A7t s (p<0.05).

R 20 WhE T2 AR BE EEE 4% A7

(

% BYR TAME TL AR 55

i,



<% M-85> #AA 55 Ed=2 A7l wa

. 271 ZF
e 1 ‘E% =T T-1 T-2
0 64.11+0.78" 61.43+0.918 60.85+0.64°
1 64.24+0.72" 61.78+1.29% 61.06+0.95°
RS 2 64.23+0.92* 61.96+0.97° 61.26+0.52"
3 64.35+0.96" 62.19+1.428 61.42+1.368
4 64.66+£0.91* 62.60+1.02% 61.87+0.56>
0 11.09+0.34 11.85+0.46™ 12.36+0.68™
1 10.93+0.35® 11.4840.455® 12.43+0.32"°
ZS VR, 2 10.62+0.27°" 11.35+0.27%° 12.05+0.28"
3 10.46+0.28¢ 11.37+0.15%° 12.03+0.16™™
4 10.04+0.23 11.15+0.19%° 11.70+£0.14"°
0 8.64+0.66 9.06+0.47*% 9.63+0.54*
1 8.534+0.30% 9.00+0.47° 9.59+0.52"
A 2 8.36+0.24® 8.84+0.45" 9.40+0.21"
3 8.27+0.23°* 8.75+0.29° 9.33+0.24*
4 8.00+0.21 8.56+0.23" 9.20+0.35%

AC QEARE 2L ol M2 g B fR7E 9lS (p<0.05).

AL (p<0.05).
SHE 2% H7F T2

HA w5 TFE 4% AT



< MI-86> A 5 =2 A7l uke hdie A7 & M=(9]H)e W3}

A7 7E

Bla= (=) == T-1 T-2
0 49.61+2.12 49.19+0.69 48.81+1.09
1 49.74+1.62 49.29+1.35 48.91+1.61
RS 2 49.83+1.55 49.46+0.92 49.06+0.99
3 49.94+1.01 49.60+0.93 49.27+2.20
4 50.17+1.24 49.85+1.03 49.52+1.89
0 15.56+1.16 16.20+1.47 16.58+0.64
1 15.19+1.00 15.76+1.61 16.40+1.39
2 A 2 14.93+1.20 15.29+1.25 16.14+1.16
3 14.71+1.06 15.08+1.10 15.84+1.55
4 14.37+0.66 14.79+1.42 15.47+1.22
0 12.82+1.47° 13.07+1.54° 14.97+1.37*
1 12.69+0.62°8 12.85+1.03% 14.76+1.04"
A= 2 12.53+0.60°% 12.70+1.07® 14.56+1.21"
3 12.35+0.83" 12.51+0.80° 14.46+1.11"
4 12.12+0.89" 12.32+0.83" 14.34+1.13*

AR AE e ol ME OB EAT Foxb7t 9e (p<0.05).

2T A F EFE FHIT T AA 5F EFE 2% HIM T2 AA 5F EFE 4% HWUMT



<% [I-87> A 5 &

=
=

o

A7l wE

Ay A7le Ak W

A7713E

B ) ) =+ T-1 T-2
0 0.17+0.02° 0.19+0.02° 0.20+0.03¢
42 1 0.18+0.02" 0.21+0.024%° 0.22+0.02"
=
bl = 2 0.200.03" 0.22+0.04° 0.23+0.01"
mg/k
(mg/ke) 3 0.24+0.04° 0.24+0.05° 0.25+0.03°
4 0.32+0.04 0.32+0.02° 0.32+0.03°
0 5.81+0.27° 6.37+0.90° 6.44+0.69°
3 1 6.02+0.87° 6.37+0.48° 6.65+0.42%
A7 el
2 6.860.81" 7.42+0.49" 7.00£0.69™
A%
(mg%) 3 7.28+0.76" 8.05+0.70" 7.56+0.69"
4 8.75+0.70" 9.17+0.93° 9.45+0.70"
BgiEalt e g Az o2 Bxigte] 4937 A8 (p<0.05).

£ FHAT T A4 5%

ol Mz & A FoA7t s (p<0.05).

e 2% 7N T2 A w5 EHE 4% Wb



<3 I1-88> 712 ¥5F E3h=9] 7kl go] A7t T EE)H 54 Wel
gu B4 e 11 T2
()
0 0.29£0.05*° 0.23+0.04" 0.20+0.03“
Ax 1 0.310.05*° 0.25+0.04" 0.23+0.05""
(ko) 2 0.33+0.07** 0.25+0.06"" 0.24+0.03%*
3 0.35+0.03* 0.30£0.04% 0.25+0.04°*°
4 0.36+0.04™ 0.31£0.05™ 0.26£0.03%°
0 0.91+0.05" 0.910.06" 0.920.04
1 0.89:0.09"" 0.91:£0.04*% 0.95+0.04"
g 2 0.89+0.07° 0.92:£0.04" 0.91+0.05
3 0.94+0.03" 0.95+0.03" 0.95+0.04
4 0.94+0.03" 0.95+0.03" 0.95+0.04
0 0.43+0.04" 0.41+0.04 0.40£0.04"
1 0.46+0.04° 0.47+0.08" 0.42+0.08™
S 34 2 0.40+0.07° 0.41+0.07° 0.44+0.05"
3 0.52+0.08™* 0.42:0.04"" 0.400.02""
4 0.52+0.08™* 0.42:0.04" 0.400.02""
0 0.13+0.03*° 0.09:£0.02" 0.08+0.01°"
e 1 0.14+0.03" 0.12+0.03%* 0.10+0.04*
2 0.13+0.04*° 0.11£0.04" 0.10+0.02>
(ke) 3 0.18+0.02* 0.13+0.02%* 0.10+£0.02°*°
4 0.190.02* 0.13+0.02* 0.10+£0.01¢
0 0.110.03*° 0.09:£0.02" 0.070.02°
e 1 0.13+0.03" 0.1120.02°%* 0.09+0.04
2 0.12+0.04° 0.10+0.04" 0.100.02"
(kg) Aa Ba Ca
3 0.17+0.02 0.12+0.02 0.09+0.02
4 0.18+0.02* 0.12+0.02" 0.10+0.01<*
A EAE B oA MR T BEAZ fo 27t (p<0.05).
AR A ddA AR T B oAbt (p<0.05).

2% A7H T-2:



<3 189> 712 ¥5F E3h=9] H7bge] w2 hldle] A7z & #54 549 Ws)
gu B4 e 11 T2
()
0 8.20+0.45> 8.80+0.45%™ 9.00+0.71"
1 8.17+0.75° 8.67+0.52" 8.83+0.41°
g 2 8.00£0.53" 8.13+0.35" 8.25+0.71%
3 6.67+1.03%° 7.33+0.524%¢ 7.83+0.98"
4 6.33+0.52"° 7.00:£0.63*% 7.50+0.55"
0 8.20+0.84™ 8.60+0.55™ 9.60+0.55™
1 7.83+0.75> 8.00:0.63"* 8.83+0.41"
el 2 7.75+0.46> 8.00:0.76"* 8.63+0.52""
3 6.67+£0.52%° 7.33+0.52"° 7.83+0.75"¢
4 6.33+0.52"° 6.83+0.41*% 7.33+0.52"¢
0 8.00+0.71% 9.00+0.71™ 9.60+0.55™
1 7.83+0.75™ 8.50+0.84> 8.83+0.41™"
A 2 7.75+0.89°% 8.38+0.74*% 8.63+0.74""
3 6.83+0.98"" 7.50+0.55"° 8.17+0.75
4 6.50+0.55° 7.00+0.63" 7.17+0.98°
0 8.00+0.71" 9.00+0.71"" 9.40+0.89™
1 7.83+0.75™ 8.33+0.52"%% 8.83+0.41"%
54 2 7.75+0.71% 8.25+0.46"° 8.75+0.46""
3 6.83+0.98"° 7.67+0.827" 8.50+1.05
4 6.50+0.55"° 7.17+0.41%¢ 7.50+0.55™
0 8.00+0.71" 8.90+0.55"" 9.40+0.89™
S 1 7.83i0.75§a 8.33j:0.52:‘Ba 9.00i0.63:a:
- 2 7.81£0.37% 8.38+0.52* 8.69+0.46™"
3 7.000.63%° 7.33+0.82%° 8.33+0.82"°
4 6.33+0.52"° 6.67+0.82"° 7.50+0.55™
A A E e oA HE g2 EA 227 e (p<0.05).
AEAE e dolM ME OE Rl FoA7F S (p<0.05).
et A4 5 8w TR T A4 5 E%= 2% J7H T2 AR F EEE 4% JUH
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Y MAES AETHe U AEAHHS V)
2 AEFTHY v= FDAQ Bacteriological Analytical Manual’s method(BAM)Q] HH o
Abgsle] HAALsEGlT o] Ade Aye A +E l"‘%— FES HIksE SAEES A

23 W) VARE IS Fuels] AF xAdnE FeH

PN'

2 shel AL, B

Rk

ml S A7} stomacherE ©]&3fe] 1# HoF

5
gato] Wl H4SAT. FA4 VAR ¥

o AR w5 EFE 2 2o Ak s AL

Sample 10 g °l 0.1% B HE=F 90 mlE F7}8}0] stomacherE ©]-&3}o] 1+ &<t
A3t a3, 0.1% Hi HEFE ol&dte] @A AT FAFe AT
Plate Count Agar(PCA, Difco)oll ='dato] zHzb 36 Coll A 48AI%F, 21Cell A 72411 ui ¢
sttt @71 M2 PCA| =23} e] BBL Anaerobic Jar(Difco)oll Al 36C, 48413t 5
i kst leh, WadAleS 100Ce A 103 7FE Agste] dFANEE APEAD F
PCA(Difco) o Z=23lo] 36 CollA 48417 viokalt A#FE pH3.5E ZA3 Potato
Dextrose Agar(PDA, Difco)oll =ddlo] 25Coll A 5~7U7F v skt o+ Violet

O
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Fol 36 Col A 24A1%F vk

7] 79 Lactobacilli MRS Hj=]ol| 4] 36C, 4847+ Hj

°©

Red Bile Agar with MUG(Difco) Hj=]o] 4 o] &
O 3 FEYZAHES (CFU/g=
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|Eol X EAA 2 S
6.7x10°~9.3x10° CFU/g, Al

STF 1.5x10°~2.4x10° CFU/g, F714 3 4.5x10°~7.3x10° CFU/g, At 2.7x10°~7.3%1

0> CFU/g?| <
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Al &
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6.0x10'~9.5x10° CFU/g, A-2>14 1.3x10'~8.5x10° CFU/g, @713

0> CFU/g, A2 2.5x10'~2.8x10° CFU/g, H71A T 2.4x10'~2.6x10° CFU/g, frAtt
9.0x10'~1.5x10" CFU/g®] #
1.6x10'~3.0x10° CFU/g, -2t 9.6x10'~5.0x10° CFU/g<]
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QgAY FANZE W4, 11 5EFEFE $EAY Fo) AL dee A
o AZHEE, B AT A AX BFFAae 4% $HEFRL YA
Ao S5 Aow peAn)

A=A

Sl

. coli O157:H7, Salmonella spp., Shigella spp., C. perfringens
enterocolitica & YA PlA=o e F-v4S HAAS

ZFekth<x M-92>. o]+

Q1= B. cereus, S. aureus, C. botulin

2 L. monocytogenes

2
(2
ok
i)
i
td
X

N
BN
of
ol
ofN N
1o,

< MLo0> AX ¥ 9 A3 FHEFEY PAY AR B 21 L AW
RER L B S i e 3 g =2 4 9

Escherichia coli
O157:H7

Bacillus cereus

Clostridium
perfringens

Salmonella spp.

Listeria
monocytogenes

Staphylococcus
aureus

Yersinia
enterocolitica

Sorbitol MacConkey
agar, 35°C, 24 hr
Mannitol Egg Yolk
Polymyxin agar, 30°C,
24 hr

Clostridium perfringens
agar, 35°C, 24 hr

Hektoen Enteric agar,
35°C, 24 hr

Oxford agar, 30°C, 48
hr

Mannitol Salt Agar
with Egg Yolk, 35°C,
48 hr

Yeesinia selective agar

with Cefsulodin Irgasan

Nobobiocin, 35°C, 24
hr

Modified EC Medium,
35°C 24 hr

Mannitol Egg Yolk
Polymyxin broth,
30°C, 24 hr

Cook meat medium,
35°C, 24 hr

Selentie F broth,
35°C, 24 hr

Listeria enrichment
broth, 30°C,, 24 hr

Tryptic Soy broth with

10% Sodium chloride,
35°C 24 hr

Peptone Sorbitol Bile
Broth, 10°C, 10 days

Gram stain, API
32E, Serotypes

Gram stain, API
CHB 50

Gram stain, API 20A

Gram stain, Triple
Sugar Iron Agar
(TSI), MIL, API 32E
CAMP test,
Hemolysis, API
Listeria, Serotypes

Gram stain, Catalase,
Coagulase, API staph

Gram stain, Urea,
Citrate, Motility test,
API 32E




BH 7.4x10° 1.9x10 45x10°  2.7x10° ND" ND ND
A

BF  9.3x10° 2.4x10° 1.5x10°  7.3x10° ND ND ND
2o

AF  6.7x10°  1.5x10° 7.3x10°  2.8x10 ND ND ND

O+ 4.1x10° 3.7x10° 6.5x10°  5.5x10° ND ND ND
712 H60  8.0x10° 2.8x10°  2.6x10°  1.5x10°  ND ND ND
=2 H80 2.8x10'  2.5x10' 2.4x10"  9.0x10' ND ND ND
=H= weo 95x10°  85x10°  3.0x10°  5.0x10° ND ND ND

W80 6.0x10"  1.3x10' 1.6x10"  9.6x10" ND ND ND

D ND: Not detected

AAEL AH: 25 & 4382 AAEL He0: 60°C EF sFHETE; HsO:
C



<E 92> 72 £ 94X 55 EFE FAstE 494 YR

B

A

AR HA wHEG=

off

BH BF AH Wl H60 H80 W60 W80

Escherichia coli O157:H7 - " - - - - - - -
Bacillus cereus - - - - - - - -
Clostridium botulinum - - - - - - - -
Clostridium perfringens - - - - - - - -
Salmonella spp. - - - - - - - -
Shigella spp. - - - - - - - -
Listeria monocytogenes - - - - - - - -
Staphylococcus aureus - - - - - - - -

Yersinia enterocolitica - -

D"ND; Not detected

H30:
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=1t
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7} w]= FDA®| Bacteriological Analytical Manual’s method(BAM)2] &
Ab&ete] ARSI o] AE ] A= HA FHY FHEFES JUME SAEFS Al

©
2% 0 YR GANS AR A% /2ARE BEIAT

oA, X AR AAAE U2, sA0F P EYEFES-1, FS-2), d5dx 4
AEE(HS-1, HS2)® yrolxich, =R1e FAMY A9 iz, HA 55 £F&E
(T-1, T-2)2 oA, 10X wAzx S A ki 2A%], 715 Fabs A%
(Zr, A 2N AS dxd, A AA BEWT-1, T2, T-3)2 UFo] Al A

9% sen.

AR B mAde B 2 5 A

Sample 25g ol 0.1% F+ FAES 225mlE 78t stomachers ©]&3te] 17 &<t
A3}t sH3aL, 0.1% da FEFE o] &ate] A s WA mAEY] T

9 B AHgT 3

g
rlo
A
=
=
3
Y
A
N
v

o A % 23E 9 D HUF SAEY Ak nAE A
12 H7}38}] stomacherE o] &3} 18 FoF

FA5 SR, 01% BT VEFE olEsl WA AMSAG. B AT

w2
5
5
o
=
uq
=
()
X
i)
By
%
o
2
O
()
=

O

Plate Count Agar(PCA, Difco)oll w=23ato] Z}7} 36TColl A 48417k, 21Coll A 72417k v
sttt @71 M2 PCA| =2&}e] BBL Anaerobic Jar(Difco)oll Al 36C, 48413t 5
v Fetaiet, WEAG M-S 100CoA 1021F 7FE A gste] dSFHNEE APEAT 5
PCA(Difco) o =23lo] 36ColA 48417 vikalt A#FE pH3.SE ZA3 Potato
Dextrose Agar(PDA, Difco)oll =ddlo] 25Coll A 5~7U7F v st o+t Violet

22



Red Bile Agar with MUG(Difco) HJ=|oll 4] o]-&3}o] 36 CollA] 24A17F w3ttt f4k
2] 7 Lactobacilli MRS #lA|o|A] 36C, 4841t wlYste] #45 S48 o+
T ad 3 FEUIAYG(CFUE S35l omn 33 v A3l

3. A%

AEAZ PARWS Arkste] AxT WA AF TFE e 159 B JIw
wshEA QA ETY WA S ol ASTE BE 2AAY B A7)
el AR Wk w4E S A ABE A, AxYYS FeFe

1.2x10°~5.2x10° CFU/g, A<14 5.1x10°~1.0x10° CFU/g, @714 1.0x10'~2.7x10
CFU/g, -2t 7.0x10'~5.5x10° CFU/ge] ¥ 2 Yegudd. IdFe= 5.8X101~8.1X101
CFU/gel WX & ®Hoom, gy g2 BE HAANA HAEHA skt A
2 EES ARkl Alxd wan et x4 25 A7kl dojHd wet RE w|
A7t el S7tete AFS vEhdiglaL, A 10 o] Foll Fatget A2,
N4 d5 2 fFAbESE 100 CFU/g o139 2XE Yehda, A% 1584744 H]

23 FAE FASAT AdFe a7 49 2P A9 Axgdo] 58x10'~7.8x10"
=Z]
=)

ksl Azd Gawe FAT 5 dr W94 MARS &5
cereus, S. aureus, C. botulinum, E. coli O157:H7, Salmonella spp., Shigella spp., C.
)

perfringens "R L. monocytogenes R Y. enterocolitica & T WU wElFHA Zdtt

<3 I[I-94>.



<i [M-93> #A5FF 502 AAEES #7re wan e ¥ AY 5 A= vs)
A7 FAF AR @A Sk G [ it
T 3.0x10°  1.0x10°  55x10'  2.1x10° ND"  7.8x10' ND
0°l T-1  52x10°  6.8x10°  1.6x10°  2.1x10° ND  6.1x10' ND
T2 12¢100 77x100 27x10°  5.5%107 ND  8.1x10' ND
T-3  12x10°  5.1x10°  1.0x10'  7.0x10' ND  5.8x10' ND
E=T 6.1x10°  6.2x10°  5.5x10°  3.8x10' ND  6.7x10' ND
o) T-1  3.6x10°  4.8x10°  24x10°  3.7x10' ND  9.3x10' ND
T2 LIx100 3.9x10°  23x10°  3.5x10' ND  7.1x10' ND
T-3  L7x10°  5.1x10°  3.5x10°  6.7x10' ND  7.2x10' ND
=T 3.1x10°  12x10°  6.1x10°  3.8x10° ND 1.3x107 ND
. T-1 1.0x10°  27x10°  1.1x10°  9.8x10° ND 1.1x107 ND
T T2 60x10° 13x10°  5.5x10°  5.4x10° ND  7.2x10' ND
T-3  1.2x10°  7.6x10°  43x10°  3.3x10° ND  8.9x10' ND
=T 2.7x10°  1.7x10°  45x10°  3.4x10° ND 1.4x10' ND
5 T-1  63x10°  22x10°  7.4x10°  8.4x10° ND  4.2x10' ND
2

T-2  86x10° 21x10°  1.3x10°  1.1x10° ND  2.4x10' ND

T-3  34x10°  9.5x10°  32x10°  4.3x10° ND  7.1x10' ND
=T 1.1x10° 4.4x10°  1.5x10°  8.8x10° ND  2.4x10' ND

10 T-1  65x100  22x10°  8.1x10°  6.1x10°  ND 1.7x10' ND
o T2 14x10°  32x10° 12x10°  1.2x10° ND 1.3x10' ND
T-3  13x10°  32x10°  1.8x10°  1.2x10° ND 1.1x10' ND

T 42x100 22x10°  5.7x10°  4.5x10°  ND ND ND

15 T-1  69x10°  3.9x10°  1.3x10°  8.3x10" ND ND ND
o T2 13x10°  33x10°  1.5x10°  1.2x10° ND ND ND
T-3  12x10°  33x10°  14x10°  1.3x10° ND ND ND

D" Not detected

T 30 PAED T3 T-0 @3A% AAEY 1% JA7HE T2 @5A% AT 2% A7 T3 €%



<E M94> F5F FEAZ AALLL A71s Ggue] Hgy ndge) ¥a

B mA=E % T-1 T-2 T-3
Escherichia coli O157:H7 - b - - -

Bacillus cereus - - - -
Clostridium botulinum - - - -
Clostridium perfringens - - - -
Salmonella spp. - - - -
Shigella spp. - - - -
Listeria monocytogenes - - - -
Staphylococcus aureus - - - -

Yersinia enterocolitica - - - -

Y Not detected
g7 430x AAET TS T €30% AT 1% J7HS T2 E34F AT 2% 27 T30 %
1

Az AAEE 3% HI7F-
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CFU/g, A&7t 4.0x10'~1.4x10° CFU/g, @713t 4.1x10°~4.9x10° CFU/g, Fatat o=
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<E 95> 2 % 4Fdx AARLE Ao} Azd 2449 g A% F

4 4
A& W3}
A # FTF 0 54 10 ¢ 15 ¢ 20 ¢
- AT 1.0x10° 4.1x10° 2.0x10° 3.0x10" 2.9x10°
Frak 5.0x10° 2.7x10* 2.5x10* 1.4x10* 8.4x10°
Fel T 3.5x10° 3.0x10" 2.0x10" 2.5x10* 1.3x10°
Frabd 1.9x10" 2.4x10* 9.6x10° 6.0x10* 3.2x10°
_ AT 1.2x10° 1.4x10* 2.3x10" 4.8x10° 5.9x10°
FAESE 22¢10° 6.3x10* 5.7x10°* 5.3x10° 5.1x10°
el T 1.2x10° 7.0x10° 3.5x10° 3.9x10" 7.3x10"
Frab 6.5x10 9.4x10° 2.6x10° 7.6x10* 7.3x10*
He SR 6.8x10° 7.7x10° 2.7x10° 3.0x10° 1.2x10°
FrAt S 1.1x10° 9.4x10° 4.2x10° 5.2x10° 4.5x10"

DR AARY 1% HH B2 SAAE AARE 2% H7H Hs-l @3 4

1
TAZX PAEL 2% HA7H

T 5.6x10° 1.4x10° 4.9%10° 2.0x10? NDV ND ND
T-1 1.0x10°  4.2x10° 1.2x10° 3.5x10" ND ND ND
T-2 3.0x10°  7.2x10° 8.2x10? 3.5x10° ND ND ND
T-3 3.5x10°  4.0x10"' 4.1x10 1.4x10° ND ND ND
T-4 47x10°  3.1x10° 6.0x10* ND ND ND ND

D Not detected
2T AHF 25%, oFAA YEH 0.01%, AXET 0%; T1: AW 20%, P22 0.01% AXED 2%; T-2: A
W 20%, oF2A YEE 0.01%, AAEL 2%; T-3: AW 15%, oFE4FA 0.005%, AT 2%; T-4: A 15%,

olAA UEF 0.005%, A ET 2%.



A %71k a5 ALt 718+ FA UEAdd giFdTT
x=T 5.6x10° 1.4x10° 4.9x10° 2.0x10° NDV ND
T-1 1.0x10° 4.2x10° 1.2x10° 3.5%10' ND ND

09 T2 3.0x10° 7.2x10° 8.2x10° 3.5x10° ND ND
T-3 3.5x10° 4.0x10' 4.1x10° 1.4x10 ND ND
T-4 4.7x10° 3.1x10 6.0x10 1.8x10 ND ND
=+ 1.1x10° 1.1x10* 6.5%10° 2.0x10° ND ND
T-1 1.8x10* 8.7x10° 1.6x10° 1.5%10° ND ND

15 T2 7.2%10° 1.0x10* 5.4x10° 4.2x10° ND ND
T-3 3.2x10° 3.2x10° 1.6x10° 1.8x10° ND ND
T-4 2.6x10° 2.8x10° 2.8x10° 1.5x10° ND ND
x=T 9.0x10° 8.7x10* 1.2x10° 1.1x10° ND ND
T-1 1.2x10° 8.8x10* 7.1x10* 1.1x10° ND ND

2F T2 7.6x10* 1.0x10° 9.9x10* 7.2x10°* ND ND
T-3 1.5%10° 1.1x10° 8.7x10* 1.3x10° ND ND
T-4 1.6x10° 10.0x10* 8.7x10* 1.5%x10° ND ND
Nx=T 6.5x10° 2.1x10° 1.5%10° 9.3x10* ND ND
T-1 6.5x10* 2.2x10° 8.1x10* 8.7x10* ND ND

3F T2 1.4x10° 1.2x10° 1.2x10° 1.2x10° ND ND
T-3 1.3x10° 3.2x10° 1.8x10° 1.2x10° ND ND
T-4 2.4x10° 1.9x10° 2.0x10° 1.2x10° ND ND
Nz 9.1x10° 4.4x10° 5.0x10° 1.3x10° ND ND
T-1 8.8x10° 3.2x10° 4.2x10° 3.8x10° ND ND

45 T2 8.3x10° 4.1x10° 3.8x10° 6.9x10° ND ND
T-3 8.5x10° 4.9x10° 3.1x10° 6.7x10° ND ND
T-4 8.8x10° 4.3x10° 3.2x10° 2.8x10° ND ND
x=T 7.3x10° 6.2x10° 5.4x10° 3.0x10° ND ND
T-1 1.1x10° 6.5%10° 4.0x10° 4.0x10° ND ND

5% T2 9.4x10° 5.2x10° 5.0x10° 4.9x10° ND ND
T-3 8.0x10° 5.8x10° 7.9x10° 3.9x10° ND ND
T-4 5.2x10° 5.0x10° 4.0x10° 5.6x10° ND ND

D Not detected
2T AHE 25%, obAAF UYEE 0.01%, HXET 0%; T1: A4 20%, oFA2Fd 0.01% A x5 2%; T-2: A
W 20%, oF22 YEE 0.01%, AAEL 2%; T-3: AW 15%, oFE2FA 0.005%, AL 2%; T-4: A 15%,

olAA UEF 0.005%, A ET 2%.



<¥ o8> 4% ¥ AFAZ AANLDL WA 2] UA AR Pel

HAAd mAE = T-1 T-2 T-3 T-4

Escherichia coli O157:H7 D - - - -
Bacillus cereus - - - - -
Clostridium botulinum - - - - -
Clostridium perfringens - - - - -
Salmonella spp. - - - - -
Shigella spp. - - - - -
Listeria monocytogenes - - - - -
Staphylococcus aureus - - - - -

Yersinia enterocolitica - - - - -

D" Not detected
2 A8 25%, obAA YEE 0.01%, AT 0%; T1: A5 20%, oFA2FA 0.01% A X 2%; T-2: A
W 20%, oFAAF YEEF 0.01%, DXL 2%; T-3: AW 15%, oFEAA 0.005%, DXL 2%; T-4: AW 15%,

olAA UEF 0.005%, A ET 2%.

o HA FHEFE H7F SAFY AZ7IN g2 YE nAES] 745 FA E <
A4 Bt

A2 sHEFES AUt Az FA kY AT gbe] wE fE m A
o o WHSEFE PSS et s MBS A0, 2, 4% F=
AA 55 EFES H7tete] Az, AFEGFS 3 o YAGHA 557 1
HetAA Ado] ARgSIith AAMS S S T, @U18ET, ARdT, WHT T,
A, i s AEade] Ad3WHes w21, fIdAdds= 80°ColA 307 7}
A2 & @A 3]st PCAMiA o] HFste] S8kt

A4, AA sHEF=ES %7}0}04 Az AN Ax F nAYEFE ST

‘?‘
2x10> CFU/g, @71A TS 1.5x10°~
CFU/g, 2 1.6x10°~3.3x10° CFU/gQ] FYE e U4 el
WS B8 AFoAM AEHA Akth<® M-99>. Ao 49 Fat5, A2
}‘\:]' S

T, @71, Akt SAE Y v dEikoy &



= dvEpidah deRet e, 22a g d TS S TRV R EE AR
A HAZEHA Fkth AA FHETFES FUbsto]l AT SAHBLS AZ7ITo] Ao

el w2} 2= vl

2 FAAES AASG Y. Ad A BE AR AN B cereus, S. aureus, C. botulinum,
E. coli O157:H7, Salmonella spp., Shigella spp., C. perfringens % L. monocytogenes 2 Y.
enterocolitica & X WY L H A Fdvh<ik MM-102>.

ol AYANE RS W, A FHETLES HUtete] AxF HFHR A 7
S
T

27 VAR SQEst Bota, AAEHS ANEA we ol Bl AEsta, A
2374 39 22090 WASA 2] WEoz 2wt
<E Moo AA ¥% EFEL Wrhste] A= HAVY B e@XwEe] B

R AT FRs AL @HRT HAEE dAdws dww 4T

d

2 491x10° 5.23x10°  7.13x10*  1.50x10 ND ND ND
SAS® T 357x10° 4.21x10°  5.27x10*  2.30x10 ND ND ND

T-2  1.97x10* 1.59x10° 1.54x10°  1.55x10° ND ND ND

2 3.00x10° 1.02x10°  5.50x10"  2.10x10° NDV ND ND
obAd  T-1  520x10° 6.80x10*  1.60x10*  2.05x107 ND ND ND

T-2  1.15x10* 7.65x10° 2.70x10°  5.45x10° ND ND ND
D"Not detected

2T A sF EFE TR T AA w5 ERE 2% HIM T2 AA 5 F EFE 4% HUH



<# [-100> A &5 EFES HUlste] Az A8 I A4 5 vjdEe W
3}
A713r i A7t A7 A ST TS
=T 4.9x10° 5.2x10° 7.1x10° 1.5x10° NDV ND
0¥ T-1 3.6x10 42x10° 5.3x10° 2.3%10° ND ND
T-2 2.0x107 1.6x10° 1.5x10° 1.6x10° ND ND
=T 4.2x10° 2.2x10° 5.7x10° 4.5%10° ND ND
15 T-1 6.9x10° 3.9x10° 1.3x10° 8.3x10° ND ND
T-2 1.3x10" 3.3x10* 1.5x10" 1.2x10* ND ND
gx=F+ 6.5x10° 2.2x10° 8.1x10° 6.1x10° ND ND
P T-1 1.4x10° 3.2x10° 1.2x10° 1.2x10° ND ND
T-2 1.3x10° 3.2x10° 1.8x10° 1.2x10° ND ND
=+ 3.1x10° 1.2x10° 6.1x10° 3.8x10° ND ND
3F T-1 1.0x10° 2.7x10° 1.1x10° 9.8x10° ND ND
T-2 6.2x10° 1.3x10° 5.5x10° 5.4x10° ND ND
=T 6.1x10° 6.2x10° 5.5x10° 3.8x10° ND ND
45 T-1 3.6x10’ 4.8x10° 2.4x10° 3.7x10° ND ND
T-2 1.1x10’ 3.9x10° 2.3x10° 3.5x10° ND ND
=T 4.35x107 4.4x10’ 1.5%10’ 8.8x10° ND ND
55 T-1 6.5x10’ 2.2x10’ 8.1x10° 6.1x10’ ND ND
T-2 1.4x107 3.2x10’ 1.2x107 1.2x107 ND ND
D" Not detected
gz 1A 5% B8 PR T A 5F EFE 2% 7 T2 AA BF EEE 4% AU



<3 [-101> AA 55 32 Hrbste] Az tdde By A 5 vjAEe
H 5}

A713r i A 2ot A7 A ST TS
=+ 3.0x10° 1.0x10° 5.5%10" 2.1x10 ND" ND
0 T-1 5.2x10 6.8x10? 1.6x10° 2.1x10 ND ND
T-2 1.2x10 7.7x10? 2.7x10? 5.5x10* ND ND
=T 3.2x10° 2.1x10° 1.3x10° 7.8x10" ND ND
15 T-1 3.8x10° 2.7x10° 1.6x10° 6.1x10" ND ND
T-2 1.9x10° 2.8x10° 1.6x10° 8.1x10" ND ND
gx=F+ 2.8x10° 3.2x10* 4.5x10* 9.3x10* ND ND
2 T-1 4.8x10° 8.3x10° 1.1x10° 7.1x10* ND ND
T-2 6.3x10° 2.3x10° 6.2x10° 7.2x10* ND ND
=T 7.6x10° 2.0x10° 2.6%10° 1.5x10° ND ND
35 T-1 8.4x10° 4.0x10° 2.3x10° 1.2x10° ND ND
T-2 7.4%10° 1.2x10° 4.8x10° 4.9x10° ND ND
=T 3.1x10° 1.0x10° 5.5x10° 2.1x10° ND ND
45 T-1 5.2x10° 6.8x10° 1.6x10° 2.1x10° ND ND
T-2 1.2x10’ 7.7x10° 2.7x10° 5.5x10° ND ND
=3+ 1.3x107 2.2x10’ 7.4x10° 8.4x10° ND ND
55 T-1 8.6x10’ 2.1x10’ 6.3x10° 1.1x107 ND ND
T-2 3.4x10’ 9.5x10° 3.2x10’ 1.3x107 ND ND

D Not detected
27 1A 5% E£3E FHNT; -1 AA 5F EFF 2% JA7H T2 A 5F EFE 4% "I



<E 102> 14 5% EEES A7l Azd yBs SHPe] 3AY v YRe

5]
2HAl EXE:
ERRRR — P
= T-1 T-2 = T-1 T-2

Escherichia coli O157:H7 -0 - - - - -
Bacillus cereus - - - - - -
Clostridium botulinum - - - - - -
Clostridium perfringens - - - - - -
Salmonella spp. - - - - - -
Shigella spp. - - - - - -
Listeria monocytogenes - - - - - -
Staphylococcus aureus - - - - - -

Yersinia enterocolitica - - - - - -

Y Not detected
dET AR % EE FAAE T AR ¥ EEE 2 A T2 94 55 R 4w AT

4. 8 o
Aol AREF BE WA A Ag7Igre] Aol uwhet mAyE ] 7 FUhet
= A%e dgudd. Axdde] FedS 1.2x10°~52x10°  CFU/g, A7

5.1x10°~1.0x10° CFU/g, F714 w5 1.0x10'~2.7x10° CFU/g, FrAtd<F 7.0x10' ~5.5x10°
CFU/gel X2 el JdFE 5.8x10'~8.1x10' CFU/ge] ¥¥ 5 Hor, yd
A e BE AACdA HEHA Fdh AA S HUreto] Axd 9z
Hl o} - B Ag7Igre] Aol wel e mAEFTE s SUkske Ade
YeER AL, A% 1049
CFU/g o]’ {3
of A% Ay, o 3
9.1x10° CFU/g®] F+#5E YA Ag7]7ko] dojgo] upa} oFz dl
2 BE9S Hrlste] Azd AAX 9 279 FHFE 3.5x10°~3.0x10° CFU/g, Akt
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Ao A AdlFE 60~90%° Gste= TFEEdE 0.60~0.900] =

tH(Ledward, 1981).
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2001), A*

PN
=

A Z&oNA 2% hurdle technology®} &7 & 7]

&0 2 (Leistner, 1987),
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Al
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el
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(91: %, W/W)
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#45

Chopping (8mm)

5O
A5

Chopping (8mm)
|

227(0.6%), A4+(0.1%)

Al A
() 1 Ad F, 937

(2) 2837+ A4

(1) FHETE] 30%) F27F

= 3 (2) 5%-%} blending
(3) 4°C 3043t tumbling A A
= A
A2 0= Fo]A)
T-1: 83°C(270%)—>25°C(30%)
A=z T-2: 83°C(603)—>67°C(180)
2 —56°C(180%)—>25°C(30%)
FIg! T-3: 56°C(180%)—>67°C(180+)
—83°C(601)—>25°C(30E)
x %
(PE/nylone X7&A])

<19

IV-1>
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)4 A%

Chopping (8mm) Chopping (8mm)
|

22T(0.6%), 214FA(0.1%)

A A
) 18 A4 5, GH7}
() 2%7F A4

= 3
(U2 AT T34 () FH&EZTZ 30%) A7
T-1 : ZAXNEL 1% A7 (2) 5%t blending
T2 : AABRD 20, AIF (3) 4°C 30%%F tumbling 2 Al
T-3 : FXED 3% I7H+F

I
2

(AE20 = Ao,

ZEH Ao, FHh

I
Az 2wy

(56°C/180+ — 67°C/180+-
— 83°C/60%T) — 25°C/30%)

x4

(PE/nylong 3E7gA])

ofj




A&l AubgE A2Ee AQACH 1995)011 uEh RS 105 AgHEd, 29
WA sheFe Kjeldahl W, AW $he- Soxhlet , 3] &S 550°CoN A 2% 3]

1 pH 574
A& 5 g& HAstY T/ 20 mLy} &383Fal Ultra-turrax (Janken & Kunkel, Model

NO. T25, Germany)S AF-&3}4] 8,000 rppmol Al 153F A3 & pH meter(Mettler, toledo
340, Switzland)E AH&3ke] FA 3G

[e]
=
Fo RAE S5l Az A AF AN R %2 AEHH

h FEgddEAw) 54
FEFAHLS FEEBAZA7)(BT-RSI, Rotronic, Swiss)S ©|-&3to] A4k =47]

o WY 2EE 25°CE 3R] 308 HACE FH710 FUEFEE dlor], gy

i
of\
l
o
it
o
3%
_ﬁ

Gmel BAE 57h 308 Bok M%) §lg W 2

||\

oh) TBA(A At =) 54

Al 2] TBA(A AT )= Tarladgis 5(1960)9] 57 S &-&ate] AAsklch A%
kst o]ste]  f-2]% =  malonaldehyde®} thiobarbituric acid(TBA)E WHSAIZI %
spectrophotometerE ©]-8-3}¢] 538 nmolA] FFEE S43Ie] ofee] T2l 93] TBA
712 A& o™, TBASAE mg malonaldehyde/kg © 2 LFER A TH,

TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

vh VBN A71E) A 54
Wbz 839 VBN(SHA A7]H 2 4)S Kohsaka(1975)° 2]3F conway W] #FEHAH
oj&stel FAsAT. AR 10 g& Astel T 30 mL& 7 F HAVE o &

o

stod 28&3ZF WEHELIL 100 mLE mass up$t F whatman No.l oA 2 o35} 3it}. o
N 1 mLE conway 7] <A Wi YA 0.01 N H;BO; 1 mL¥} conway A]¢F 100



uLE ¥il, 50% KoCOs; €9 1 mLE W=7 Ao Fstar D3k o2 A=A
S50 oY gNS F3he T 37°C Floll A 24|3F FoF WES AT wESo] Eyt
71l 0.02 N kg oz Hgste] ALkl
ZASHUL) x 1 x 0.02 x 14.007 x 100 x 100

Al & ZH(mg)

VBN value (mgb%) =

A}) Metmyoglobin $}&F

AZx T AL WElE #FEE] A8l Krzywicki(1979)2] WS o438t A4
53X 2] metmyoglobin =5 FHA3ISTE A EE= 5ul2] 0.04 M phosphate buffer(pH 6.8)
Y3 10% 59 homogenizer(Model AM-7, Nihonseiki Kaisha Ltd., Tokyo, Japan)Z <
ek -, 24417 B3 1eco] WA F 308 ok 4°C, 3500xgol Al Al E A
AT A5 NS whatman No.l oA=& of3pst F oy NS gpectrophotometer
(Optixen T, Mecasys, Seoul, Korea)E ©]&3}] 525 572, 700 nmol A S3=E A3}

%131 metmyoglobin &%=E AAFSESI T,

(A572 - A700)

metMb (%) = 1.395 - x 100
(A525 - A700)

oh Hete 54
HHAZ% S blade set(Warner Bratzler blade)”} "2 texture analyzer(TA-XT2i,
Stable Micro Systems, England)E ©l-83dto] Adtes SAs o™ o]u ] cross head

speed= 2.0 mm/sec ©] LT}

) B
Ve EUE oo pandl 49 FAstel 47e AFS A, Frl, A%, 0F4, 4
AHe) wrol vhstel 2tz 104 WO BHsa 1 BRAE Fehel wlast

RN 108 g S5, 19e b dore FA AHE ek,

2h FA A
FAEA2 SAS program(Statistics Analytical System, USA, 1999)2] GLM(General

Linear Model) procedures &3t A3k ar, A2 7-7ke] 1t 7F H| 2= Duncan®] o



sHEe ot Fod HAH(a0.05)& A

. Az}

) Axzd e AT vz Fxo FAEAH ZA

AXWHE 27 =24 st Az A4 vz 3o dubdEe <E V-39
et T-1A g = b8 dxzdew Axdd Ao v&) foldow 2 F
ety vk AreEs YER A th(p<0.05). @A g T34 27t o Wy
Hate] fejH o= Al WGEb A WH(p<0.05), BWeE BE Aol A frelH el A
o7} gl A tHp>0.05)

< V4= Azl we A4 vz Fx9] olgshs 54 Wus vedl
Aolth, Z} S 39 pHE 5.92~5.94¢]0 01 53] T-3A42 77F tb& ol nl st

oz v pHE YENAtHp<0.05). AZFE&S T-13 T-34 8 F7F T-23 2] ol

o
=1 =
dhol frel% o Ehom(p<0.05), T3 T3HTE §I29) Aol molA 2k
A, T3 T Azsge] AUAoR £ Aow Ueht HF AT 58 59
Z

He
TR EE 0.81~0.820]3, HEE L :
W, T-14 2 77F T-23 270l mlal] Fejdez 52 AZA =9 metmyoglobin o5

7 [e)

KN
Yello], oA @A AFA 7= AL AES U d3AgE AS & o

Wz 29 #54 545 =AM Ad<i V-5>, dAA

whokow A Fw], Ak, thEAd ol A
ZE AR F9 A0 Aol vrEbAl kAR A H ] 7S el SlojA T-34
of mlste] FolHo® FA WERE M (p<0.05), 74 AQ Aol UERY
A EJAITE M(color), FU(flavor), T (juiciness)o| Al T-3A 2] 7} T-14 2]} T-24
g ol Hleto] AojFom 2 H7ME kv



35 T-1 T-2 T-3
TR (%) 36.53+0.33" 34.38+1.50° 35.73+0.99P
S A (%) 35.41+0.64"" 35.66+0.31* 34.93+0.03"
A (%) 20.77+0.82° 21.90+0.72"" 22.11+0.64*
3T (%) 5.32+0.38 5.54+0.43 5.13+0.38

AR R e fo A MR thE BARkel feArt e (p<0.09).

T-1: 83°C (270%)
T-2: 83°C (60%) — 67°C (180%) — 56°C (180%)
T-3: 56°C (180%) — 67°C (180%) — 83°C (60%)

<% N4> Adzzxdd mE A4 jbdx S3xe] o]3shz 54 vl

35 T-1 T-2 T-3
pH 5.93+0.01" 5.94+0.01" 5.92+0.01°
AZ2TE (%) 45.18+1.09* 43.93+0.86" 45.85+0.51"
FradE 0.82+0.01 0.81+0.01 0.82+0.00
A A2 & (mg/kg) 0.29+0.01*" 0.26+0.01° 0.27+0.02*"
Metmyoglobin (%) 89.21+0.68* 87.68+0.63" 87.85+0.614"
A= (kg) 8.75+0.99 8.90+0.44 8.8240.83
AR iR e el A MR ThE FAZR] o3t 9GS (p<0.05).

T-1: 83°C (270%)
T-2: 83°C (60%) — 67°C (180%) — 56°C (180%)
T-3: 56°C (180%) — 67°C (180%) — 83°C (60%)



<3 V5> Axzde mE A4 vz Sxo d54 54 v
B T-1 T-2 T-3
A 7.88+0.64 7.88+0.64 8.38+0.74
= 8.25+0.71 7.75+0.71 8.38+0.52
Ax 8.00+0.53 7.50+0.93 7.8840.35
oS5 A 8.00£0.53 7.50+0.53 8.00+1.07
AR A NEE 8.25+0.46™" 7.75+0.71% 8.50+0.76™
AR Al e oAl MR o2 Bzl 927t 98 (p<0.05).
T-1: 83°C (270:‘?‘:)
T-2: 83°C (60%) — 67°C (180%) — 56°C (180%)
T-3: 56°C (180%) — 67°C (180%) — 83°C (60%)
<a¥y V3> Adzxzde] mE AT vkdx Sxef o3
T-1 T-3

T-1: 83°C (270+%)

T-2: 83°C (60%) — 67°C (180%) — 56°C (180%)
T-3: 56°C (180%) — 67°C (180%) — 83°C (60%)
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of Aoz FA YEFLTHp<0.05).

<E N-7>& PARBAze] e A7y Wz §3e) olsety 54 vug e
2 st

9 gl AR BWAIFe] F/H whel pHE olAE @S E‘ii_o}t], T2
T34 77 2T e T2 ol wakel oM ow WA Uehgthp<005). AE5E
QAR Dol 20 W SopAE AL ngon, Sol T2k T3 T

bz TIAY T Helel felHow A YEhi(pe0.05), AAELe] W77}

AT WAE FE] ARFES Fold Hah ANthy woEth E ALY
H7hepel Z7hapel w}a} FRIYES 4D

>0.0 A A
E}é A2l 7ol Hl'é}oq e 349& =7 et AL (p<0.05), A T-23 2] 72 T-3%
27k diz Tl wia] Fej A e Sl YR TH(p<0.05).

AALEHNES 217 B2 &t Az XH%“* Rz Fae] $eA 545 v
Wk A<F IV-8>, BE FHolA 74 o] w3 A

71z mol A T2A4 277k T R T-14 2ol Hlsto] fo|do=

=7 ]/}']ﬂ'/\}\——tq
(p<0.05), F7], A=, GFANA FoHer Aolg HolX= LA, T-23 27t
=k T-1, T-3x 2] 7ol Blsto] Aoz w2 HA4s Wtk A4l SHoverall

acceptability) FE oA T-24 77} 279 T2 Tol Wate] gedom % 4
B} =8 (p<0.05), T%ﬂ?cﬂw AR 5ol Aga weut] Y Adlel T2
o vjate] W& A4 we Ao AR,



&)1 o) = T-1 T-2 T-3
T (%) 34.27+0.51° 35.33+1.43%" 36.53+0.40" 35.80+0.954"
gl AskeE (%) 38.60+0.54% 38.35+0.27* 37.37+0.19" 37.1240.60°
A (%) 19.95+1.51 20.05+1.97 20.2642.22 20.82+1.65
3T (%) 4.49+0.02° 4.51£0.10° 4.78+0.04" 5.07+0.07"

AC Y EAE e oM MR T B o247 9lS (p<0.05).

CEFAE AALT TR T AFAE AARLE 1% WIS

_TL
T-2: €52 AAZE 2% A7 T3 @34 AAEE 3% H7H

<3 V7> AARED H7Fed b A4 vz Sxe] ogshz 54 W
Einss o) =+ T-1 T-2 T-3

pH 6.12+0.01" 6.07+0.02" 6.05+0.00¢ 6.05+0.01°¢

AZTFE (%) 43.35+0.63° 44.73+0.50° 46.00+0.58" 45.89+0.71%

T = 0.80+0.01 0.81+0.01 0.82+0.01 0.81+0.01

A A2k &= (mg/kg) 0.26+0.02 0.27+0.03 0.29+0.03 0.29+0.04

Metmyoglobin (%)  85.59+1.12% 81.36+0.54° 81.02:0.40° 83.46+0.25"

Ade] (kg) 9.124+0.89* 8.81+0.85"" 8.45+0.82°¢ 8.26+0.87¢

MR 2E oA MR T2 AR folA7E 9l (p<0.05).
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T-1 T-2 T-3

EESS

Hr

;00

8.44+0.73""

8.56+0.88"

7.78+0.67"¢

7.67+0.71¢

7.67+0.71 8.22+0.83 7.89+1.17

7.56+0.53

7.67+0.71 8.00+0.71 7.44+0.53

7.33+£0.87

M
B!

7.44+1.01 7.67+1.00 7.44+0.73

7.33£1.12

7.67+0.71°

A

8.44+0.88

AB

7.78+0.67

7.56+0.53"

S (p<0.05).
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A= g A 3o AY T olgetA FA Wse <® V>3 <F

V-10>0 depider. A & vz §39] pHE A47]|3te] Z3gte] uet X*x}ﬂ
O & AT (p<0.05), A x7]d= 277 AAEES HUbe AR =

S YEHRARE A $7)d= fe Al Aol filen, AT FeF 3%E A
7heE Aol A 7hd whe ghs JERdvh =3 A 2ol A et A H 4k

T o AQl ApolE YEhl A ko, A% 6
Aol mls) froH o w2 ghs YERA S (p<0.05), A7 717kl Aol el whet
AxtA o ®m Frbehe AES HERRITE v g A7H dAE 2T ET A

E]:rloﬂ/ﬂ oA ow F2 g2 UE L AXEEe ko] FoldsE

< @ YEAT o] 32 dRrkA
X] el Aol SAFE] A A7 A4
7|17ko]l ZAagte] wel BE ATt g 7]
freldos F7kskl A (p<0.05), 213
of Hlu A ¢ AI}E e
F Z7loll= A Trgtel Fo Al Aol b gl S vk (p>0.05),
308 o] FHE AP Fgte] F4Ql AolE B tixFolA FelHoE MY e
s YEF A LM (p<0.05), AT 4572} 604 A metmyoglobin o] E& A2 T
Al 7 = S JERI AL, AATIzre]l 74 ske] whel metmyoglobin $HEFO] EE
ATl fgH o F7HeF thp<0.05). FESAHEE HAAHOE 0.84~0.88 B %]
25 YER . A z7dR AAEES 3% "7k A Fol ARt fojHow =
s JEen, Ag7zre] Aastel wetk A gtghel] Fo2 Q1 Apol= Tk
p>0.05). B3 AT AF7|ZE Sk AR ST HUbgel] weh {folH 0 ApolE vEF
RowH, 3%E H7kek Aol 7 wekar A7F7|zke] At we BE A

Metmyoglobin &}

=]
Rl
o

T

—~

i
TFolA FelHez Frteelth<i V-10>.

AA S e wx S¥ 9 A F B4 54 <ix NV-11>o] el
AAA o2 BE FEANA HAAET Hrbskel wet {24l atel7b vebwteh. A F
s AXEES 2-3%H 7 gl mE = Hrks weka A 7i7te] A gl wpet
Aap A A= A ‘%EHL{POH FA S ZFel7E flE WHA (p>0.05),
A 77)17vo]l Aypelel wpel Feold oz A A THp<0.05). A &S A DS Hrrg
of we} FeHo R FIhete] 3%E e Aol 7 A HrbE vk BE



Aol A 47|kl uhet el ew At AAHS] Ve B3 AAEES
A7V Aol 2 Bt
2% H7FRE Aol 7 -

s

< V9> AARW A7l W AT Mz f3e] A7z mE pH, A
A @rd Ao W)

A7)

Eds

i . o) =+ T-1 T2 T-3
(&)
6.16+0.014 6.14+0.01%° 6.10+0.01¢ 6.06£0.03"*
15 6.13£0.01*" 6.110.02%° 6.09£0.01 6.05+0.01°*
30 6.1240.01*" 6.1120.01* 6.08+0.01% 6.05+0.04<
pH
45 6.08+0.02° 6.07+0.03" 6.05+0.05% 6.03£0.05%
60 6.07+0.03¢ 6.060.05% 6.05+0.05" 6.02+0.05"
90 6.06+0.03° 6.020.04° 6.00£0.09° 5.98+0.07°
0 0.274+0.02° 0.27+0.03° 0.28+0.02° 0.28+0.02°
A 15 0.320.04 0.33£0.03 0.340.03" 0.330.03"
30 0.36+0.02° 0.37+0.04¢ 0.38+0.01¢ 0.37+0.02°
b =
45 0.48+0.04° 0.48+0.04° 0.49+0.05° 0.48+0.03°
/k
(mg/ke) 60 0.61:£0.08"° 0.56+0.03"* 0.56:0.04"* 0.54+0.04™
90 0.70+0.05 0.68+0.04"* 0.66+0.03*5 0.63+0.04
0 14.50+0.77% 17.86+1.76 19.40+1.95™ 19.96+0.98*
A
A 15 15.83+0.93% 18.77+1.14%¢ 21.36+1.34%¢ 22.13+1.50"°
A7) = 30 17.79+2.455%¢ 20.17+1.87%¢ 21.01£2.66"P 23.95+0.98"°
A 45 21.15£2.13° 22.76£2.10° 22.41+£1.62™ 23.25+1.52°
(me%) 60 23.1140.54 24.30+0.66™" 24.86+0.93"™° 25.98+0.80™
90 24.65+1.01% 26.43+0.90° 27.27+2.255% 29.51+1.974

AR 2 ol AR gE
dollA A= e EA

-
cE3Ax A

AT RAAT T

_TL
T-2: €Fx AAEE

A7 T3 AF

A

a7t s (p<0.05).
o2zt e (p<0.05).
1% 7

3% AT



<3t IV-10> AAEE Hrtge] & A543 sz S39 A77|3te] wWE metmyoglobin,

;q A
Bl 717k ) = T-1 T-2 T-3
?___]
0 82.31+0.34° 81.62+0.44 81.50+0.80¢ 81.49+0.70°
15  83.99+0.65° 83.33+0.54° 83.09+1.26° 82.95+0.72%

Metmyoglobin 30

85.66+1.26™

83.94+0.79%

83.24+0.66™

83.03+1.415

S (%) 45 86.80+0.72" 84.48+1.37% 83.94+0.80"  83.57+1.63""
60 89.60+0.64"" 86.26+1.04% 85.23£0.94%"  84.69+2.57°°

90  92.79+1.51* 88.40+1.22" 86.05+1.58 85.74+0.20°*
0 0.87+0.00" 0.87+0.01° 0.88+0.01™ 0.88+0.01*™

15 0.87+0.00" 0.87+0.00" 0.87+0.00° 0.87+0.00"

P 30 0.86+0.01° 0.85+0.01%° 0.85+0.00™ 0.85+0.00°
45 0.86+0.01* 0.84+0.01° 0.85+0.01°"  0.85+0.01*"
60 0.84+0.01™ 0.82£0.01%¢ 0.84+0.00* 0.84+0.00*>

90 0.86+0.01° 0.83+0.02° 0.82:0.02° 0.84+0.01

0 8.39+0.80 8.06+0.89"% 7.87+0.724% 7.64+0.77

15 8.61+0.82 8.32+0.77*% 8.09+0.70° 7.85+0.75°

etk 30 8.92+0.88" 8.55+0.90""¢  8.28+0.62°°  8.01+0.43°
(kg) 45 9.23+0.90"" 8.87+0.69""™  8.47+0.80°™  8.16+0.70"
60 9.51+0.77"* 9.29+0.91"% 8.81+0.73° 8.47+0.64

90 9.88+0.81™ 9.56+0.74*> 9.34+0.75™ 8.73+0.81

R g

lo

y

z 7=

& oA AR thE Bzt
oM Mz e AR FAR7E A5 (p<0.05).
=13

AT T €%

2% H7}F: T3 9F

frelab7t s (p<0.05).

Az AAEE 1% A7

Az AART 3% HA7H



<3 V-11> AAEE Hrregol] 2 A4 vk s3] A37|7k w& #54
S EERE
g A7 REL T T2 T3
(%)
0 7.67+0.71% 8.67+0.71% 8.67+0.50™ 8.22+0.674*
15 7.33+0.71%® 8.44+0.73™ 8.56£0.73* 8.22+0.67*
. 30 7.2240.67° 8.33+0.71°® 8.44+0.734® 8.11+0.60™
B 45 7.11+0.78"* 8.00+0.714 8.00+0.50%° 7.56+0.734P%
60 6.78+0.44% 7.67+1.124% 7.78+0.974" 7.33+0.714%
90 6.63+0.92° 7.25+0.89" 7.38+0.74° 7.0020.53°
0 7.78+0.67° 8.67+0.50*"" 8.78+0.44 8.11+0.785
15 7.56+0.53°% 8.11+0.60*™ 8.44+0.53*" 8.11+0.33*
=) 30 7.44i0.532"‘z 7.8910.78::2“ 8.22io.67:"“ 8.0010.50::"
45 7.28+0.75™ 7.44+0.88" 5™ 8.00£0.50"™ 7.89+£0.334%
60 7.1340.35 7.3840.52° 7.75+0.71° 7.630.74°
90 6.00+0.53" 6.63+0.74*% 6.88+0.83° 6.75+0.714%
0 8.00£0.50° 8.2240.44" 8.56:0.88" 8.22+0.67
15 7.78+0.67" 7.94+0.53 8.17+0.61™ 8.0620.81°
. 30 7,67i0.712*f 7.78i0,67z‘z 7,94i0.73f‘:f 7.89i0‘60j"
45 7.330.50™ 7.44+0.73™ 7.78+0.83™ 7.7840.67"
60 6.89:£0.60% 7.2240.834P« 7.67+0.714% 7.56+0.734%°
90 6.50+0.53¢ 7.00+0.76° 7.25+0.89° 7.0020.76"
0 7.67+0.50™ 8.22+0.67*% 8.44+0.53™ 8.22:+0.83%%
15 7.56+0.73" 8.06+0.63" 8.22+0.44™ 8.1120.78"
ey 30 7.50+0.71° 7.67+0.87" 7.78+0.67 7.67+0.50"
He 45 7.11£0.78% 7.33+0.71%¢ 7.67+0.87% 7.44+0.88™
60 7.00+0.71% 7.22+0.83% 7.56+0.53° 7.3340.87™
90 6.50+0.53" 6.75+0.71° 6.88+0.64° 6.75+0.71°
0 1.89+0.33™ 2.56+0.53" 3.78+0.83% 5.00+0.71%
15 1.78+0.44" 2.33+0.50" 3.33+0.50%® 4.33+0.71°®
238 30 1,44i0.53zz*f° 2.11i0,33zi‘f° 3,11i0.6oz: 4.00i0,87::
45 1.33+0.50™ 2.00+0.50°™ 3.000.50 3.8940.78""
60 1.33+0.50™ 2.00+0.50™ 2.89:£0.60%* 3.67+0.714%
90 1.13£0.35™ 1.63+0.52< 2.38+0.52" 3.25+0.46"°
0 7.78+0.67™ 8.33+0.50"™ 8.44+0.53™ 8.17+0.71*%
15 7.78+0.83" 8.00+0.71" 8.28+0.67" 8.00+0.71°
AAA QA 30 7.6740.71° 7.89+0.93" 8.11+0.93™ 7.83£0.61°
A 45 7.33+0.71" 7.44+0.88™ 8.00+0.50™ 7.67£0.71°
60 6.78+0.67" 7.33+0.50" 7.67+0.71%" 7.56+0.53™
90 6.11+0.78% 6.78+0.83" 7.1140.93% 6.78+0.44"%
MR 2E ol MR e ZA] oA 9l (p<0.05).
T Al 2 doA ME o2 ExRge] FoA 9l (p<0.05).
U&7 4E3AF AAEE B3/ -1 €5 A2 AT 1% #H7H
T-2: @FUx AT 2% M7 T-3: €30 AARE 3% A7+
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UNPS: Nitrite Pickling Salt

MSG: Monosodium L-Glutamate

or



Chopping Chopping
(8 mm) (8 mm)
FAEIEA A} =g
F 1247 94
1%} cutting
(13 30%)
Qe 47
22} cutting
(1 30%)
%3
(collagen casing)
Tl T2 T3
71 2(55°C/30min) 71 2(55°C/30min) 71 2(55°C/30min)
F1(65°C/60min) F1(65°C/60min) F1(65°C/60min)
7} (80°C/30min) 7} (80°C/60min) 7} (80°C/90min)

<13 IV-5> 7}




ritt
X
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=5(FAD
90%, B7FH % 10%, 3&H.%
Chopping Chopping
(8 mm) (8 mm)
R Control | AXET FH7}
(Gl =R e DE = T1 1% AXNEL A7}
A7), &3 T | 2% AXNET JJ}
F12417F 937 T3 3% AXED A7t
1%} cutting
(1 30%)
SRS
A7t
22} cutting
(1% 30%)
%
(collagen casing)
7 Z(55°C/30min)
F(65°C/60min)
714 (80°C/60min)
I
jrid = L
A7 ko] WE Wbz AAA Ax FAE

<2y IV-6> HAE¢




NEEEE

7hH pH 574

A& 5 g& HAstY T/ 20 mLy} &383Fal Ultra-turrax (Janken & Kunkel, Model
%~ pH meter(Mettler, toledo

NO. T25, Germany)E AH8-3to] 8,000 rpmoll A 13+ 23
340, Switzland)E AF-&3}e] F Ao}

Ab&3te] CIE L'-

L) A (color) S
A& %W-E Colorimeter(Chromameter, CR210, Minolta, Japan)E
ahglch. ojme] FEME L7

Z(H %), CIE a"-3H(8 M %)3} CIE b -g(EHE)S

_é_
0.43, b™-gtol +1.98%1 WA FFHS ARG

S +97.83, a -gto| - i*

FEIFELS 105°C ALARY, 2o

Shakr
“
W23 R ek PARSE:

2 550°Cell Al 217 3]

A =
WA SkeEe Kjeldahl ¥, AW t;f, < Soxhlet 9,
o A3
2 SRS Aw) 54
TR RS54 7](BT-RS1, Rotronic, Swiss)E ©]-&3}o] S35t F547]
o YF 2EEFE 25°CE 1AHsIY 308 HAo® SAH7Y AUFEE eldon, Ay
o MiEo] gls WE HITH=Z ol

B
}:]__l_
uhy AETE
AP F AFS FAE S48k, dAE A AFS] FA W %= =i
Hh) TBA(A A4 =) 54
Tarladgis 5(1960)°] TFH S &&3te] ATt A
acid(TBA)E WAL &

A 5.2 TBA(H EAba) )=
Abskel]  efgte] el E =

spectrophotometers ©]-8-3F] 538 nmol 4]
7He AFEE o, TBAS X+ mg malonaldehyde/kg S 2 LEFY St}

TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D

thiobarbituric
2o 93] TBA

malonaldehyde 2}
sto] ofefj o] 2

=
THEE =7



AH VBN 718 A4

é
Az 2A1A2] VBNEEA 3718 A 4)< Kohsaka(1975)° 2] 8k conway W &F2Hit

s
HE ol &3kl S35t AR 10 g FHst] 7T 30 mLs 7ke § dAVE ©
435t 287F WHHELTL 100 mLE mass up$t ¥ whatman No.l IR 2 o] 73} 0)
ol | mLE conway T-7] €]l €i1 el 0.01 N H;BOs 1 mLZ} conway A]<F 100
uLE 93l 50% K,CO; €4 1 mLE WA Ad F=¢3ta das ohs 2A~HA
=50 AU §ds T F 37°C el A 2417 Ft vEEAIZITE REEo]
F710] 0.02 N kg oz AAste] ALkskalnt.

ZASHUL) x 1 x 0.02 x 14.007 x 100 x 100
A & % (mg)

VBN value (mgb%) =

=
s
oX,
e
o2l

B>
>
R
o,
il

42 texture analyzer(TA-XT2i, Stable Micro Systems, England)°l 5

1)

o

probe(5 mm diameter cylinder probe)E “F2rst - A|lx¥ A]59

2 5 A1A hardness(7d =, kg), springiness(§F2]4d), cohesiveness(-5-

ta

f
ot
o

in!
4 =~

Z_’

lo

H4d), gumminess(A7d, kg) X chewiness(H 74, kg)E Ao, ojmje] Az

h=]
< stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm= A3} FA AT}

v FAH 939 pancl L9 PAe] 2zt AFL A, Fvl, Aw, BEA, A

A A wro]| tiste] zhzr 104 wrHow HAHE L I HFXE FElo] vlush

FAEA2 SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3t #4138k ar, A7k 7t H| 2= Duncan®] o

THAL B3t F949 A4 (a=0.05% A&



1}, A
D FFzgel W g

=
Az mE WAZ 2AA pHSE A% ME <E V-13>0] Lhehigith pHE

RE AgTeA Fo4Q1 2polE dERA o), TFAAIZRS AAIA 9] pHel QIS
FA Gokth 2y TFAAIES Al JEFE mA e, Biee 7MY ARHS 30 A
gt T-17 60 At T-29= F4d AolE HeolA &9kil(p >0.05), ZFE AR
90% AEle T-32> froldos WFe s ERATHp<0.05). A EE T304 tha
e gs dERdd o A Fitel] fFoA 1 AfolE VERA @Sk (p>0.05), FAE
= T-1914 7H8 =2 @S UERIa 90 7FEAE S T304 fFoAHow b u
< s WER A Th(p<0.05).

<E V-l 7H2S 2] 3 Wz 2449 o]stehy 54 vas ekl A
olth. ST ATl oA AFolE YEhA e W FE 2 e 302
72 AE@ T-10] T29F T34 TG FolHor 2 $A5 YERHATH(p<0.05).
Al FEE 7FEAR ] mheh ol Ao stobA A 90 hE A2’ T304 7Hg %
& e HEATE<0.05). B A AR 2k G ol #Fe 7tE Al
AE w2 GE JERIAAT ZFEAEE 60, 90 A= T-2, T-3H 2 T4 £l A
o7 F AZNHEE HERAT

bz mE v Ao E4d R Aybs <& IV-15>0] yErlar o @
=

=]

b
SO Ak, w94, S84, A4, Asde® 44 dehidiy. rtexds 2e
g WA AAA Y Ak, g8, S84 Aggtel folHQl AolE UEhiA &

gqom e e vehy

b R A
7}%% T2 Pl Fo 9o 2o #e bl Arkp<0.05).
webd hgxedel mE WAz 2449 pH, Ak, ol8ehd U wsA 540 A
& Wz 2447 g $REtn waEe] AR



<3 V13> 7FExddd & sz AAA 9] pHeF A% vl

Giac T-1 T-2 T-3
pH 5.94+0.04 6.00+0.05 6.04+0.05
W 51.44+0.19* 51.14+0.36" 50.49+0.38"
ES PR =, 13.07+0.25 13.13+0.27 12.91+0.51
Al 9.45+0.16" 9.09+0.13"® 8.40+0.36°

A EAE 22 oA ME OB B F9347F I8 (p<0.05).
T-1: AZ(55°C/308) — FA(65°C/60E) — 7FE(80°C/30%)
T-2: 7AZ(55°C/304) — F1(65°C/60%) — 7+ (80°C/60%)
T-3: 7A3(55°C/304) — E1(65°C/60%) — 714 (80°C/90%)

<¥ V-14> 7 z76 e dbdx 2AA ¢ o]88td EA Ha

s T-1 T-2 T-3
T (%) 58.87+0.23 58.60+0.56 58.47+0.67
FEIE 0.94+0.01* 0.92+0.00" 0.92+0.01"
A T5(%) 86.25+0.55" 84.14+0.70° 81.50+0.68°
2] A AL 3] & (mg/kg) 0.15+0.02"% 0.19+0.03* 0.22+0.02*

A REAE e oA ME B B fA7 9lS (p<0.05).
T-1: AZ(55°C/308) — F(65°C/60E) — 7FE(80°C/30%)
T-2: 7AZ(55°C/304) — F1(65°C/60%) — 714 (80°C/60%)
T-3: AZ(55°C/308) — F(65°C/60E) — 7L (80°C/90%)



< IV-15> 7t 2o m& vz A9 =84 54 v

Einty T-1 T-2 T-3
AE (kg) 1.01+0.08 1.06+0.10 1.08+0.10
e A 0.96+0.03 0.96+0.03 0.95+0.04
A 0.50+0.03 0.50+0.03 0.52+0.04
AA (kg) 0.51+0.05" 0.53+0.04"" 0.56+0.05%
N4 (ke 0.49+0.05" 0.51+0.04*" 0.53+0.04"
AP glEAE e ol AR gE At o7t glE (p<0.05).
T-1: AZ(55°C/304) — F1(65°C/60%) — 714 (80°C/30%)
T-2: AZ(55°C/30%) — F(65°C/60E) — 7L (80°C/60%)
T-3: 7AZ(55°C/304) — F1(65°C/60%) — 714 (80°C/90%)
<i IV-16> 7Fdx7el & gz A9 3
Einty T-1 T-2 T-3
Al 8.38+0.74 8.38+0.52 8.25+0.71
v 8.50+£0.53"" 8.75+0.71" 8.13+0.35"
A 8.38+0.52 7.88+0.99 7.88+0.83
U5 8.38+0.74 8.3140.70 7.88+0.83
AAAR 75 % 8.63+0.52 8.81+0.65 8.38+0.74

AP EAlE 2 oA MR g2 EA7M G227t 1S (p<0.05).
T-1: AZ(55°C/30%) — F(65°C/60E) — 71FE(80°C/30%)
T-2: AZ(55°C/30%) — F(65°C/60E) — 7L (80°C/60%)

il
T-3: 7AZ(55°C/304) — F1(65°C/60%) — 714 (80°C/90%)



T-1 T-2 T-3

T-1: ZAZ(55°C/30%) — F(65°C/60%) — 7L (80°C/30%)
T-2: 7AZF(55°C/30%) — E(65°C/60) — 714 (80°C/604)
T-3: 7AZ(55°C/30%) — E(65°C/604) — 71 (80°C/904)
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I7FeE T-13 F9 4%l Afo]& Kol

235 th(p<0.05). A7 $FA

UTHp=>0.05). A4 = H5HLS A

kol HrheFo]l Fhgel| weh feojA o %OP A TH(p<0.05), HE=T-9F 1%E 7t
& YERH A THp<0.05).
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<3 V17> AAEE H7bgel e vz AAA 9] pHSE A% vl
Ll o) = T-1 T-2 T-3
pH 6.05+0.01* 6.04+0.01* 5.98+0.01° 5.92+0.00°
= 50.10+0.22* 49.41+0.26" 48.64+0.31¢ 47.67+0.23°
U] ZSPURS 14.38+0.30° 14.76+0.15° 14.87+0.11° 15.21+0.13*
A 7.53+0.11° 9.81+0.13" 10.23+0.14" 10.36+0.08"
e 56.95+0.48" 56.47£0.38""  56.08+0.49" 55.54+0.36°
B ZSPUR 10.19+0.41¢ 11.04+0.22° 11.27+0.22" 11.86+0.37*
A 4.45+0.26" 8.14x0.34°  10.01x031"  11.67+0.58"
AP A e oA AR g B Fol27h g (p<0.05).
T QFEAZ DART FAVLY T- GEAE QARD 1% I
T-2: E30x AXEL 2% B7H T-3: E3Ax AAEL 3% A7
<¥ IV-18> AAELD Hulge] e vz AA A9 dubd o) o]sldta B4 vl
Bl o) =+ T-1 T-2 T-3
TS (%) 57.60+0.85" 58.17£0.81*%  59.13+0.65" 59.30+0.72*
chul 2 Shek(%) 25.71x1.01% 24.64+0.17° 23.66+0.19¢ 23.22+0.63°
A3 (%) 12.57£0.17 12.67+0.14 12.63+0.18 12.62+0.35
3] (%) 3.01+0.08" 3.27+0.14* 3.3140.19* 3.40+0.03"
TFradE 0.92+0.01 0.93+0.01 0.94+0.01 0.94+0.01
A A4 & (mg/kg) 0.18+0.04 0.20+0.03 0.20+0.01 0.18+0.04
A E T (%) 84.37+0.64° 85.20+0.81° 87.14+0.52" 85.57+0.57°
A EARE 2E Aol MR T AR foA7E 9 (p<0.05).
HET: dEAZ PR FAVNY T AEAR PARY 1% A7H



<3 IV-19> JAET 7t me vz 2Ax]e] S84 54 v

= o) =+ T-1 T-2 T-3
AE (kg) 1.08+0.07* 1.04+0.09*" 1.00+0.10" 0.910.06°
w4 0.95+0.03 0.95+0.01 0.95+0.04 0.96+0.03
k! 0.54+0.05 0.52+0.04 0.51+0.04 0.51+0.03
A4 (kg) 0.58+0.05" 0.54+0.06"" 0.51+0.05"° 0.47+0.04¢
A4 (kg 0.55+0.04" 0.52+0.05"" 0.49+0.06"° 0.45+0.04°

ACQEARE 2L ol M2 g B fR7E 9lS (p<0.05).

<F V20> AXEL H7beko] w2 vbAx AAA Y B5F EA v

Bl o) =+ T-1 T-2 T-3
A 7.30+0.82"° 8.50+0.53" 8.60+0.70" 7.80+0.92°
e 7.40+0.84° 8.50+0.85" 8.80+0.79" 8.50+0.85"
A 7.50+0.85" 7.90+0.74*" 8.20+0.63*" 8.30+0.95"
== 7.70+0.67 8.10+0.57 8.20+0.79 8.100.74
A 3k 1.40+0.52° 2.90+0.57" 3.30+0.48" 4.20+0.79*
AANA] 75% 7.40+£0.52° 8.50+0.71" 8.80+0.63" 8.50+0.85"
MR e oA AR T FAZ frel A7t U (p<0.05).
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wA z 2AA9 ARAS e ekl A F olged &
AWste ZAEIITE Va2l A% 5 24149 pH ¥aks A7)0 A3tgte] o)
° i

2 Aasilar gAe] v pHoell osl el bl wheh A2tk

ZTETG 2 AN EE YERAA T A 4R o)
< s UEhlen A% 713ke] A gk whep fojA o
(p<0.05), 65A+= EE A FolA 0.5mgkg ©]4S YEo] 71AAS
wEAT A T FAEA AV E o] Wske AX e A
o] HrheFo]l Zhghel mel FuA Av|E] Aavt fejHo=
L, A7 metAE Frteke AES dEtddTh A T AAAY A3
A7F71ke]l Agel| wel fo]Aom Frkstiom AHE| kel §o] Al Apol= A
UEREA] 2 3kThp<0.05). AG717F 5 whx AAA 9 RIS E
of wet ATl = fFoA ApolE WERUA| ekokar AF7]ke] A gt
© ATl fFejdom %7}'8}91E}(p<o.05).
A7g73be Mg AANELS A A B WEeE <x IV
22>0] YERITE A9 AEE tﬁzﬁ%} A F-3bell el Al zte]7b YA
FIARE A7 717k mph A FieFe] MAT o ZM AFe] ALt frolHom FUt
A THp<0.05). B F S A gtel AR #s JERNen, A7) 7k
uebA = gAY S84 BT WS gl thp>0.05). HdH Ao dxzTe 1%
g A7 A A o os w2 s eI AT Hubge]l &
= 9 @s UEIN e (p<0.05), A7Izte]l Aol wek HA SRl
(p<0.05).
AAETo] A7k vz 2AA A T s 54 ¥ste < V23>3 <k
IV-24>e YGERIITE A o2 = A
L 2R 2WA 3% AR
ok Aolup FuledAE 2%E H7FE ATl g 3 BUHE Eskal A%
of webA FejHoR Fadlvh. Axe A dig HrbAE AAET 2%
3%S 7 A TelA He HUME weka AF7|zke] g uhel & =
7t 28 tH(p<0.05). AL A
b WL 3%E 7S ATl A A 7Ige] ARske] wet F kel Koo
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<E 21> AALD A7hee] we Mz 2AA ) A7) whe olsistd 549
EE
gz ?"g @ DESS T-1 T-2 T-3
0 6.15+0.01* 6.11£0.01% 6.01£0.00%° 5.97+0.01™
1 6.15+0.01™ 6.1240.01% 6.02+0.01< 5.97+0.01™
2 6.14+0.01* 6.11+0.03* 6.02+0.07% 5.95+0.045
pH 3 6.12+0.03"* 6.10£0.01" 6.02+0.02™ 5.93+0.02"
4 6.03£0.07"° 5.96+0.05° 5.910.04° 5.85+0.05°
5 5.88+0.03"° 5.76+0.05% 5.69+0.05"¢ 5.61+0.08°
6 5.69+0.05 5.500.02% 5.46+0.02°° 5.42+0.01
0 0.16+0.03° 0.16+0.03° 0.18+0.03° 0.210.04°
e 1 0.16£0.01% 0.16+0.04*% 0.190.02*% 0.20+0.02%
2 0.23+0.02¢ 0.24+0.02¢ 0.25+0.03¢ 0.26+0.02¢
b = 3 0.26+0.02° 0.25+0.03° 0.25+0.03° 0.27+0.02°
4 0.38+0.01"° 0.34+0.02%¢ 0.33+0.02%¢ 0.3340.02%¢
(mg/kg) 5 0.49+0.05" 0.43+0.04° 0.42+0.05 0.42+0.04"
6 0.59+0.03* 0.56+0.02"% 0.54+0.03% 0.51+0.03“
B 0 6.44i0.69z‘f 7.0010.4622f 7.84:&0.402 d 9.2410.72::
1 7.14+0.93 8.33+0.98° 9.24+0.69 10.23+0.93
o1 7] ¥ 2 7.84+0.46 9.3140.98° 10.510.49% 11.70£0.48%
3 9.10+0.87“ 10.58+0.27™ 11.07+0.67*% 11.98+0.62"
A 4 10.37+0.69< 12.1240.62% 12.61£0.79™ 13.80+0.424°
(me%) 5 12.47i0.49§) 14,08i1,70i’ 15,4A1io.6A/f‘a 16.04i0A62:f’
6 13.66+1.08™ 15.48+0.35" 15.97+0.79 16.53+1.29
0 0.00+0.008 0.000.008 0.00+0.008 0.000.008
27 1 0.39:£0.04 0.34+0.05"" 0.32:£0.03"" 0.29+0.04%"
2 1.17+0.04% 1.10£0.04"% 1.09+£0.07*% 1.04+0.08%
e 3 1.53+0.10" 1.45+0.06"™ 1.39+0.10% 1.37+0.07™
o 4 1.81i0.06z 1‘75i0A09Z 1A70i0.16z 1.67i0A13Z
5 2.06+0.12 1.99+0.16 1.94£0.14 1.900.08
6 2.37+0.14° 2.32+0.18" 2.26+0.22° 2.16+0.14"
0 0.92+0.01° 0.92+0.01 0.9240.01° 0.92+0.01°
1 0.93+0.00" 0.92+0.01° 0.92+0.01° 0.92+0.01°
ESC 2 0.93+0.01" 0.94+0.01" 0.94+0.00° 0.94+0.01°
3 0.94+0.00° 0.94+0.01° 0.94+0.01° 0.94+0.01°
2= 4 0.940.00" 0.94+0.01° 0.94+0.01° 0.9420.01°
5 0.94+0.00™ 0.94+0.01° 0.94+0.01° 0.93+0.01"
6 0.94+0.01 0.94+0.01° 0.94+0.00° 0.94+0.01°
AP A e oM HE g2 FA Fo3F IS (p<0.05).
YAEAE 2 ol AR the AR foAh e (p<0.05).
iz @Az AALE FHM T-10 @302 AATE 1% A7
T-2: EF0x AAED 2% H7HS T-3: €34x AT 3% H7h



a- - 1 R
Z 2AA Y AF7| 7] w2 BEaE EAeo] W)
o il

B A7 7¢
[elRa] . -
0 T-2 T
1.20£0.14° 3
! 1.26+0.14° L160.14° 1.11£0.15°
A= 2 260,14 1.2120.13% ’ 1.09+0.14°
1.3120.152% 1.13£0.13% ’
3 : 1.27+0.13B% | 1720115 1.14+0.12°
Aab . <
(kg) 4 1.39+0.12 1.34+0 14A'db 1.25 .113 d 11620117
1. Aab : 25+0.14"¢
S 43+0.12 1.40+0. 1148 310 14BCb 1.22+0.07°%
1. a 31£0.135%
. 1 48+0.15 1.4240.16° 30014 1.28+0.13*
5 a 3940.14°
n - 120.17 1.45+0.13 Lot 1.36+0.16"
9 a 44£0.16° ,
1 X 3:+0.04 0.94+0.04° 935003 1.39+0.16"
9 a .93+0.03"
5 3+0.05 . 0.93i0‘05ab 0,930 " 0.93+0.03
ore A S 0.92+0.03° 0.9240.03 -93£0.03 0.92+0.04
0.92+0.04™ 0.92+0.04™ 0
4 0.92 . 0.920.05" 0.91£0.03" .9120.05
.92+ a . .
) ’ 0.03 i 0.91£0.03" 091.10.04 0.91%0.05
9 a .91£0.04"
. . 1+0.04 0.91+£0.04° 0.9010.03" 0.90+0.04
8 b .90+0.03*
. - 9+0.03 0.90+0.03" 0.90£0.03° 0.90+0.03
5 .90+0.
: X 4£0.06 0.53+0.05 0.5120.04 0.90+0.04
55 . .04°
) ’ 5+0.03 0.53+0.02 0.53£0.03™ 0.50:0.04°
1A 3 332003 0.54+0.03 N 0.53+0.04
0.56+0.04 0.54+0.05"
4 0 . 0.56+0.04 0.5540.05" 0.54+0.02%
5 .55+0.05" ,
) X 7+0.03 0.56+0.04 0.56£0.04 0.55+0.03°
56+ . .04°
. ’ 6+0.05 0.56+0.05 0.5640.03° 0.5£0.03"
. 0.57io.05 0.55+0.04 0. 55:!:0.0 0.55+0.04"
6 Ac .55+0.03"
1 X 5+0.10 0.62+0.114% 0.5620.09™ 0.540.03"
Abc .
A ) 69+0.09 0.640.08"E » 0.55+0.09™
= 0.710.08"> 0.60+0.09%¢ 5
3 . 0.68£0.08B 0.640.00% 0.60+0.075
Aal . f
(kg) 4 0.78+0.10™" 0.75+0.10"B* -09 0.63+0.07°¢
0.810.10* 0.69+0.10%" cbe
5 . . 0.78+0.09*% 0,730,085 0.67+0.06"°
Aa . .08
. 0.84i0.13 0784011 0 08AB 0.7140.08™®
. Aa 77+0.06"%
5 ; 86+0.15 0.81+0.10"B 0.79:0.10°% 0.74+0.095
Ac . X a
) 0.60i0.08 0.5950 11 e OZABd 0.76+0.11%
Ac .
P ) 6420.08 0.59+0.07"% ‘ 0.51+0.08%
Hwoo 0.65+0 O7Abc 055i007Bd
3 . 0-63iO,O6ABbC 0,580 Bed 0.55i0‘063cd
Aab S8+ C
(kg) ) 0.7240.10 0.6920. 10 oo 08 0.57+0.06™
Aa .63+0. c
. 2,74i0.09 0.7140.08"™ i 09BC i 0.61£0.05%*
Aa . al
. 0.76:tO. 10 0.7140.10°% . 70i0~88AB 0.64+0.08°"
. A .70£0.04"%
76+0.13 0.73+0.09"% 0712009 0.67+0.08™
71£0.09 0.68+0.10%

A-C
QEAE 2o

ZAZx B 7}
Az AAE 2% HA7H T-3: 431
: A

o

off

ne

1z 8
A&

o Mz g Fxzt

go‘}\ =2 =
14 A2 & EAzk f-2237F S (p<0.05)
o frolat7t 9l (p<0.05).

= -1 o3 3 )
ﬁ] ; 1. €% Ei 77|'

77|— -1: & % 71 =% =i L

5 d»‘— d/(]\_al-l% ;5] ;

B

=z 71z B %
Z AAEE 3% H7H



& ¥
&+ 713k o) = T-1 T-2 T-3
()

8.22+0.67™ 9.22+0.67" 9.56+0.53™ 8.56+0.73"
7.78+0.44° 8.56£0.53" 9.33+0.50"* 8.44+0.73%"

2 7.33+0.50" 8.22+0.83° 8.83+0.61%" 8.33+0.50*"

3 7.11£0.33 7.89+0.60°™ 8.56+0.53¢ 8.110.60"%*

4 6.56+0.73" 7.44+0.88% 8.11+0.60™* 7.78+0.83%¢

5 6.22+0.60° 7.00+0.71% 7.67+0.50™" 7.44+0.737%¢

6 6.00+0.57 6.89+0.60™ 7.33+0.50* 7.11£0.60™

0 8.33+0.50™ 8.78+0.44*™ 9.11+0.60™ 8.78+0.67*™
8.11+0.78™ 8.44+0.53*™ 9.00+0.71* 8.67+0.87*™

2 7.89+0.33% 8.22+0.67°°" 8.89+0.60™ 8.61+0.49*™

3 7.33+0.71<° 7.78+0.67°" 8.56+0.53™ 8.33+0.71*™

4 6.44+0.53" 7.22+0.67* 7.67+0.71%° 7.33+0.71%°

5 6.33+0.50" 6.89+0.60"* 7.44+0.73" 7.22+0.83"

6 5.89+0.60" 6.56+0.73" 7.22+0.67" 6.78+0.67""

0 8.44+0.73% 8.56+0.53"™ 8.78+0.67"% 8.67+0.71™
7.78+0.44° 8.1120.60" 8.33+0.71° 8.22+0.67"
7.33+0.50%" 8.00+0.71*% 8.22+0.83™ 8.00:0.714%%

= 6.78+0.97% 7.000.50" 7.44+1.01° 7.44+0.73"

6.33+0.71°% 6.67+0.714%" 7.33+0.71%° 7.11+0.78*¢
6.00£0.50°° 6.33+0.71% 7.11+0.78*° 7.00+£0.874%¢
5.78+0.44" 6.22+0.67*% 6.78+0.67"° 6.56+0.53

ann

Foll A Mz hE FAt fel27t Qe (p<0.05).
doll Al Mz ok FARbe FA7 S (p<0.09).
1% 717

Az AALE 3% HH



<¥® V24> AAEL H7bgo] wE Bidz 2229 A7 e #5H 54
(CH578, AR, dAAR 7|ax)o] W}
B
s k1 e T-1 T-2 T-3
)
0 8.33£0.87° 8.56+0.88" 9.00+0.87° 9.00+0.87°
1 7.56+0.53"° 8.110.78%* 8.67+0.71** 8.44+0.73*"
2 7.44+0.73%° 7.78+0.83° 8.22+0.67 8.00+0.50""°
== 3 7.00£0.50° 7.44+0.53P 8.000.874" 7.89+0.60""
4 6.44+0.53" 6.78+0.67*% 7.33+0.874%¢ 7.22+0.97*¢
5 6.22+0.67°% 6.44+0.53*% 7.00+£0.71% 7.00£0.87*
6 5.78+0.44" 6.11+0.78*> 6.67+0.71* 6.56+0.73*
0 1.67+0.50™ 2.56+0.88 3.67+0.87™ 5.11+0.93*
1 1.44+0.53"* 2.44+0.53°" 3.33+0.71%" 4.2240.67"*
2 1.33£0.50°"° 2.44+0.73%° 3.33+0.87*" 4.00+1.00"°
A& 3 1.33£0.50°*° 2.110.78% 3.00+1.124%® 3.78+1.48"
4 1.22+0.44"* 2.11+b0.33 2.89+0.78™"° 3.78+1.09%°
5 1.2240.44 P 2.00+£0.b50" 2.67+0.71%° 3.44+0.88"
6 1.11+0.33" 1.78+0.44° 2.44+0.73% 3.33+0.71"
0 8.33+0.71™ 8.67+0.50 9.33+0.50™ 8.78+0.83"™
1 7.56+0.88"° 8.33+0.71™ 9.00+0.71** 8.33+0.50"*
Al 2 7.33&:0.502 8.11i0.60::b 8.83i0.61:b 8.33io.5o::"
e 3 7.00+£0.50 7.67+0.50" 8.56+0.53"" 8.11+0.60"%
4 6.56+0.53" 7.33+0.71% 7.89+0.93%¢ 7.67+0.71%
5 6.56+0.53" 7.33+0.71% 7.89+0.93%¢ 7.67+0.71%
6 6.000.50° 6.78+0.44" 7.44+0.73M 7.33+0.50™
MR b e oA HAE e Bzl fo37t U (p<0.05).
T aEAE A2 delM M= gE Ak o2t 9l (p<0.09).

an4
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PaHE e ERste] AxshE AARAAZ gon, dEAQ AFomE FaAA, d
N A A, B 2AA Fol AT, 1990).

o,
o] T TAAAE 15~40%2] 7HS FH7bste]l Axzehd, 7 F2 &S e 39S
v F2 s gko] o] &HTHEE, 1990; #H, 1990). 7H <

Ao §3 FakmEA 100g 3 d#ol 123~131kcalo]aL, T o] 19.3~19.8%
53] HEMIA, 2 B dE FRFo] Feke] QA TS, AlE B wE o

9 X gl w9 F2 23Fo]th(Rural Development Administration, 1991). ©] 23l 7+ o]

=
€% aAA = T e AbE dRS S ARgetH AR 224 540
s

4"

blood albumine 2]3F° A egg albumin®] W&o =2 o] &% 3 JTH(Kim, 1990).
SHAIRE Fholu 3 e 7S FAMES zApA|9] &o] Ashr] wiitol Fulel A=

Joll vt @A wfo] ARgH I glem APl v, Fb To FARe A

oo
™

OE]J:TL -1

FURE AHEse] AFG Axshs Aotk web ¥ Ay 2ARRE W4 7
FRAE FAFGAAA D QARG ARar] e B % doje] HA wge
s, AARTS Arbsel LA 2AANA BAT 5 9= wHE AR A
S AxSIA Bk EH PR SAF) AP0 FHAY) A9 AARTS A
e R A4 A F FAEYS 2ASAT
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casingdll T8l FTARE 75°C7HA] £ E 7FEAEE ST Al A=

Wes W7hsk £ PEmylon Z4A o Yol 2FxdS 33l

<3 V25> 5 wfghv]el] wE A A] Az g

(H$1: %)

i T-1 T-2 T-3
81 (FA) 35 30 25
=S (3A) 15 15 15
=31 10 15 20
EHI 10 10 10
A 20 20 20
=y 5 5 5
£ 5 5 5
NpPS" 1.5 1.5 1.5
o}~ = WAk 0.02 0.02 0.02
o1k 0.25 0.25 0.25
A 0.5 0.5 0.5
MSG” 0.5 0.5 0.5
1Sp” 2.0 2.0 2.0
THIANZY 0.1 0.1 0.1

UNPS: Nitrite Pickling Salt
?MSG: Monosodium L-Glutamate
JISP: Isolated Soy Protein

ano



=7 == = 7|4t == =T[Ht Ao =
%J._H _lll == ._J'T\lc: %?_"” ._IT” ._Mo M=
5% (ZR) 15% (ZR) % (&) 5%
o = 2 4
g A | NPS = = 2
(4, 12020 | | 0.68% (3mm) (8mm)
2
He S 3 [ NPS0.38%
(80°C, 302)
|
| 2 4 Cutterlf =&
{3mm;) (3mirn} (23}
| |
|
g8 | _|zunsemoo,
(152) NPS 0.44%
|
=

(fibrous casing)

il
re
L=l
.

tg

0%
aE
#a
Hel
o

<Y Vo> 98

Hj 1] o]

ann




<F V26> AAET 7ol mhE A4 Az wf e

(H$1: %)

QR o = T-1 T-2 T-3
=5 1 (FA) 30 30 30 30
=S (FA) 15 15 15 15
=21 15 15 15 15
EHI 10 10 10 10
A 20 20 20 20
=1 5 5 5 5
& 5 5 5 5
NPS" 1.5 1.5 1.5 1.5
o}~ 5 2 WA} 0.02 0.02 0.02 0.02
SR 0.25 0.25 0.25 0.25
A 0.5 0.5 0.5 0.5
MSG” 0.5 0.5 0.5 0.5
ISP” 2.0 2.0 2.0 2.0
THIANZY 0.1 0.1 0.1 0.1
AXEE 0 1 2 3

UNPS: Nitrite Pickling Salt
?MSG: Monosodium L-Glutamate
JISP: Isolated Soy Protein
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2
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A]ggl AvHdE 8-S AOACH 1995)011 upel

ke 105°C ALz, 2
Kjeldahl W, ZA% 3583 Soxhlet H, 23]% FS 550°Col A 27 3]

- s

W pH 54

AR 5 g& FHslY SF 20 mL¥} 23183l Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3le] 8,000 rpmolA] 183+ A3 5 pH meter(Mettler,
toledo 340, Switzland)E AF&3}o] A3}

th A% (color) A

A &2l EW-E Colorimeter(Chromameter, CR210, Minolta, Japan)S AF&3}o] CIE L' -
(8 %), CIE a’ -t (A A =)3t CIE b -#h(ZFA =) S433leh olme] F3:42 L -
g +97.83, a’-gko] -0.43, b -gkol +1.98 WA FE-S ARESIATE

eh) 7hE A

A7+ water bath(Model 10-101, Dae Han Co., Korea)®] %5 75°C= A3 &
55 PENylon 7ol o} 30iE7F 7k gk & 7o 3027 Bl $ FA1E 543k
7FE A Ao tH g %R A=

7FEHRE (%) = [(FEA FA-7AE F A /7 FAIx100

N
—_

fiju

Al

n}) TBA(X A4t ) =4
Al5o] TBA(X A4 %)= Tarladgis 5(1960)°] SHH S &&3t AASth AW
kst o]ste]  f-2]% =  malonaldehyde®} thiobarbituric acid(TBA)E WHSAIZI %
spectrophotometerE ©]-8-3}¢] 538 nmol Al FFEE S43Ie] ofee] T2l 93] TBA
7He A& o v, TBAS %+ mg malonaldehyde/kg © 2 WERH I T}
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

O

vh) VBNGEEA 718 d4) 34
Al7o] VBN(EIEHA 718 A 2)S Kohsaka(1975)9l 23 conway PSS o] &



sted SASISIT AR 10 g& FHste] 7 30 mL& 7H F #&V]E o838k 23
=]

conway 7| &4el| ¥i WAe] 001 N H;BOs 1 mL¥} conway ]ok 100 uLE ¥ i,
50% KoCO; €9 1 mLE w27 Ao F&ta dHd o A~ S50 9
Aule] gofs TR F 37°C SellA 243 Eob wESAIZH whgo] Ed 7]
0.02 N itgdom #Agsto] Axtslsdoh
AATHUL) x 1 x 0.02 x 14.007 x 100 x 100

Al 5 7F(mg)

VBN value (mg%) =

>~

~

}

o,

e
E4SA

>,

29 742 texture analyzer(TA-XT2i, Stable Micro Systems, England)®l 5 mm 2] 7
t] E<F probe(5 mm diameter cylinder probe)E “&2Hsh & Alxd Az AH
15k v} o2 FFAA hardness(d =, kg), springiness(¥F24d), cohesiveness(-&Fd),
gumminess( kg) 2 chewiness(¥ =73, kg)E wASFSIE olwo] AL stroke

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A 4 3}o] FA 3} T}

/\El

)

iy
o
o

L
=
nn

_1>i

ui

oh) 5 A}
ve] FA8 939 pancl L0 Aol Zzte] ARE A, Fr), A%, BEA, Y
A%, A wel vhste] 27 104 wRow WHeha 1 WEAE Fope] vjas

ek FAEAM 1088 4 S5k, 198 3 dotd 9 JelE vebin,

b FA A
FAE4A2 SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3t #A4138k3ar, A7k H 7t H| 2= Duncan®] o

THE Fote] 194 HAH(a=0.05)= A3



o A3t

) 95 wghlel we st e FAEY A}

%%ﬁr =1t Bﬂﬂﬂlcﬂl & ﬁi*]XM AR <F IV27>0] GERTE &

& 20% F7RRF T-1A2 57 vE A

A B SR E HERRlT

L AWQ] A5 wgale] uhE pHQ} AT Al <3k V283 e 7hd A pHeE
GHOR X fhes HEAL, td A dEs

T-3 ottt 7t A AMEs T3A27F 7)

& Al vER 7}0—3 A @AmE Aol foH Q1 A7t glgith 7t § W=

= A T34 277k vh& Aol Hls e

= 7F A R R BE ATl A fo) ARl

AP, 3F A7ke] FAESE Bk el om], A4

<¥E V29> =83 E=7ro) wjghn]o] wE 7hAaA A9 7t 7bekn) A QA RS e
Wk 7FEAES T-142 57 7 =kor, AL T-34 8578 T-14 2] -l

Eg3 2700 wjFlel e Beld 548 <k V30sol LERRITh E 26 A

feAel Aol gllond T3Re 77k $hAe A BE FEAA thh W @¢e

eI 8 AR el te aAA e Bed S4e 2AR AY<E V315,
A=)

T-2A4 277k Frlek AAAS] 7|20l T-14 2] 7ol v)s)
R s e i B K A A e P 2 R - Y L B R S s R F R
T7F v e S ol w5 A SWolME 12327 $4sivha saE
e =3hE 25% F7beke] AR AAA7E ol B ws ] 54 Sl
o Aol Wl skl AATLE HIER ZFRAA] A=A A5 wjgH 2 st

.



<F V27> 9= wignle] wE aA Ao AR B
3= T-1 T-2 T-3
T (%) 56.53+0.47 56.50+0.50 56.97+0.31
okl Sk (%) 18.76+0.85° 20.17+0.51* 20.58+0.05"
2] 9 (%) 21.10+0.54" 20.46+0.38"" 19.70+0.54°
3] 5 (%) 2.47+0.03* 2.32+0.08" 2.32+0.09"
AB R Al ke do|d MR e ZAZk fo27h QS (p<0.05).
T-1: =8 50% + =3t 20%; T-2: =8 45% + =3 25%; T-3: =2 40% + =37F 30%
<3 V28> = wighuleo] wE FAAX 9] pHeF A% H]al
Sige T-1 T-2 T-3

pH 6.18+0.01°¢ 6.25+0.01" 6.19+0.015

e 53.78+0.25" 53.39+0.28" 51.67+0.62°
7t4g A

A= 9.34+0.15¢ 9.84+0.06" 11.83+0.24"

A 10.54+0.46 10.36+0.10 10.21£0.41

pH 6.05+0.02"° 6.13+0.01* 6.06+0.02"

e 58.97+0.20" 57.66+0.22" 57.27+0.35¢
7t F

A= 12.59+0.28" 12.51+0.21° 13.29+0.09"

oAl 7.26+0.13 7.284+0.15 7.254+0.12

MO EARE e oA AR thE EAzk] ol

T1: 5 50% + =3F 20%; T-2: =5 45% + =3F 25%;

[
N

2R
T

171 RS (p<0.05).

3 =5 40% + =3 30%



<3 V29> & wjskn]o] u}

B>

= 7

o T-1 T-2 T-3
7+ (%) 14.77+0.56* 12.72+0.54° 12.47+0.88"°
2 A2 = (mg/kg) 0.51+0.07° 0.57+0.08"" 0.66+0.10"
A A e el A MR e BRI 237t S (p<0.05).
T-1: 5 50% + =3F 20%; T-2: =5 45% + =3F 25%; T-3: =5 40% + ©=3F 30%
<¥ V30> & wignle] me 7taAxe =24 54 v
o T-1 T-2 T-3
AE (kg) 0.19+0.04 0.19+0.03 0.18+0.03
A 0.90+0.07 0.90+0.08 0.88+0.05
-7 0.44+0.06 0.41+0.05 0.42+0.04
A4 (kg) 0.08+0.02 0.08+0.01 0.07+0.01
A4 (kg 0.07+0.02 0.07+0.02 0.06+0.02
T-1: =5 50% + =3 20%; T-2: =5 45% + =2+ 25%; T-3: =5 40% + =7 30%
<3 V31> 95 wigiulo] mE (FAAAS] B5d 54 vl
3= T-1 T-2 T-3
A 8.00+0.67 8.50+0.85 8.50+0.85
v 7.80+0.63" 8.90+0.99" 8.00+0.82"°
A 8.60+0.97 8.60+0.84 8.30+0.82
U5 8.10+0.99 8.40+0.84 8.30+0.67
AANA] 75% 8.00+£0.47° 8.90+0.99" 8.30+0.95"
MR e gelA AR g EAR folAvt AE (p<0.05).

T-1: =5 50% + =7F 20%; T-2: =5 45% + =37 25%; T-3: =5 40% + =37F 30%



<19 NV-11> 95 digkjo] w& FAA| A 9] €

T-1 T-2 T-3

T-1: 5 50% + =7F 20%; T-2: =5 45% + =3F 25%; T-3: = 40% + =31F 30%

a1



2) AAEE HA7FF & kA A9 FHEAY A

AAELS HA7beE 2bAaA Ao dubditg vagh Aie <i IV-32>0 YER T
TS HET7F T-1x2 7 2 T23 2Tl w8 Fold o= vekon, vl ddhar
< W7 U8 AdgTEel vle Foder itk ANdE B RS AR
TS5 3% H7EE T3A T elA 7HE = g JEATh

ZF2aX A e AREL FrbeE] wE pHS M%E BluE <E V-33>3 Z2oh 7kd A

<E N34t 9¥0z: AART WG] UE gaaAe ags A2
g Uehlach Jtegege AARTe A AuFEel gaTel vl fegow
Sgrov, 53 AARLS 29 ArHE AT HY R AATFS vehyol

(o]

=

S8 WA =2 o p manHolgta & 4 gtk AR EE 0.34~03901%.0.1,
BE AT gl F249Q1 2ol 7F YERA] eF Skt
AXED AUl e &84 EFLS <F V359 YERAY. AxE 1338+

b ohe Aol vs) fegon wskom, $YYL YETI 24T 2 T34
e BF T T14 T} e

| |
W Avkel W weE 54 waskel e

e A, A3 Frie gETel v AARTS AAE AuTEel fegow
Fe YhE wekon, drt RE AYT o] £999 Aolsk thehbA kgl o
TS WARTE 2% AR ALTF dET R AARTS 1% e AdTRn
e HohE welow, PAFE YA WrFel FAALE FebA Uehu
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<E V32> AARW A7) W GaAAe] dugR v

Einss o) =+ T-1 T-2 T-3
T SHF (%) 56.80+0.70° 58.20+0.53" 58.33+0.85" 57.43+0.59*"
w2 T (%) 20.74+0.43" 18.81+0.27° 18.50+0.36" 18.44+0.25"
A3 (%) 19.56+0.25" 19.84+0.32"" 19.87+0.24"" 20.17+0.46"
335 (%) 2.3240.09¢ 2.48+0.03" 2.56+0.03" 2.70+0.08"
AMOgEARE e oA A= o BAZke] 237 QS (p<0.05).

<F IV-33> AAEY Hr7pe] mhE b 6] pHSF A= Hla

Bl == T-1 T-2 T-3
A B C C
pH 6.46+0.01 6.43+0.03 6.30+0.02 6.27+0.02
o 55.61+0.17* 55.33+0.24* 51.06+0.33% 50.50+0.11€
7tg A
AT 12.49+0.24° 13.1440.17¢ 14.50+0.10% 14.60+0.26"
kAl = 12.24+0.52° 15.56+0.32°¢ 16.93+0.29% 18.81+0.66™
A A B C
pH 6.33+0.03 6.300.02 6.21£0.07 6.14+0.01
e 59.71+0.42* 59.98+0.42* 58.16+0.44° 57.30+0.55
7td &

ESPy R=] 11.23+0.36° 12.30+0.14® 12.77+0.15* 12.53+0.19*"

kAl = 8.26+0.18" 9.93+0.37¢ 11.42+0.43% 13.06+0.26"

AP g EAE 2o oA AR OE EAkel §947F QS (p<0.05).
gz A AAEE FHM T-L 304X 1% 37

T-2: AFUZ2 AAEL 2% A7 T-3: E3AF AL 3% H7M

a1 n



<X V34> AAED A7t mE 7haA A9 7FE 2 (A e v
Einss o) =+ T-1 T-2 T-3
7+ 7 (%) 8.30+0.21% 7.53+0.60" 6.05+0.34° 6.83+0.47¢
A A 29 & (mg/kg) 0.34+0.04 0.36+0.03 0.37+0.04 0.39+0.05
AP Ak e oM HE g2 Bl F937F S (p<0.05).
T QEAZ PARY FHA/E T GEAZR PANED 1% A
T-2: @F1% AARLL 2% H7H5 T3 €5dx AAEE 3% 27
<3 V35> AR Hrbge] e AaAA ] 584 54 Hla
iR o) = T-1 T-2 T-3
AE (kg) 0.26+0.03" 0.26+0.03% 0.25+0.02* 0.22+0.03%
w4 0.90+0.05 0.90+0.05 0.89+0.06 0.89+0.05
k! 0.41+0.02* 0.39+0.03*" 0.38+0.02° 0.38+0.03"
A4 (kg 0.11£0.01% 0.10+0.01* 0.09+£0.01° 0.08+0.02¢
&4 (kg) 0.09+0.01* 0.09+0.01* 0.08+0.01° 0.07+0.01¢
AC R o foA AR ThE BAzk] §927) QS (p<0.05)
a dEAz AR RAsbE T AEAE PARY 1% b
T-2: E30E AXEL 2% B7H T-3: @3FAx AAEY 3% "7
<3 V36> AAEE H7tge mE AaAA Y #54 54 Bl
Eigss o) =+ T-1 T-2 T-3
Al 7.86+0.69" 8.57+0.29" 8.57+0.49" 8.43+0.38"
e 7.57+0.79° 8.29+0.39" 8.29+0.26" 8.29+0.45"
dx 8.27+0.79 8.41+0.35 8.73+0.49 8.29+0.35
o054 8.00+0.82" 8.14+0.39" 8.71+0.49" 8.57+0.53""
A X3k 1.14+0.38° 1.57+0.53¢ 2.43+0.53" 3.14+0.69*
AANA] 75% 8.000.58" 8.17+0.53" 8.79+0.49" 8.00+0.82"
AR At e el AR e Bk F237h 91E (p<0.05).
fET d¥Ax QAR FEb T A¥AE AARY 1% B
T-2: EF0xE AXEL 2% HIHS T-3: @FAF AAED 3% HA7H

aan
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Zrol Z3ghel whebA =

9 Hobeo] whe kA7) A

&713t

€ pH, A 5,

=
A A7 7
Eiacy i(‘;)] o) =7 T-1 T-2 T-3
=
0 6.57+0.05* 6.53+0.03™ 6.47+0.03 6.44+0.02%
1 6.53+0.06™* 6.48+0.02% 6.44+0.03"% 6.42+0.02"%
pH 2 6.42+0.01" 6.36+0.06""" 6.29+0.06"" 6.27+0.05°
3 6.35+0.03 6.32+0.06"% 6.27+0.06"%° 6.23+0.06™
4 6.23+0.02™ 6.18+0.03%¢ 6.16+0.015¢° 6.12+0.02¢°
0 0.23+0.02% 0.2440.02" 0.25+0.01B¢ 0.27+0.02*¢
R 1 0.28+0.03 0.31+0.05""° 0.35+0.03"¢ 0.36+0.03"
A = 2 0.33+0.02"° 0.34+0.03"5° 0.35+£0.01""¢ 0.38+0.03"
(mg/kg) 3 0.42£0.02 0.44+0.035 0.48+0.03* 0.50+0.03"°
4 0.44+0.03“ 0.48+0.02 0.53+0.03" 0.59+0.04
0 6.79+0.27% 7.004+0.23%¢ 8.68+0.23%¢ 10.02+0.27"°
3] vk A
A 1 7.21£0.42™ 8.54+0.36" 9.45+0.62" 10.93+0.51°°
[e:] 7] ﬂ]
i=4
o 2 8.3340.62°° 9.31+0.27%° 10.30+0.485° 11.56+0.42"°
A
(%) 3 10.09+£0.51<° 12.26+0.48%° 14.08+0.70" 14.92:£0.48"
4 11.56+0.58" 13.10+0.48 14.710.49 15.55+0.54
A R e P M e Bt o7t e (p<0.05).
R 20 Ao HE T2 ERzhe §927 9L (p<0.05).

ne
ol
A,
BN
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LI_L
T2: AFA% AR B2

=

A F317 T-1 E31x AT

1% 7

2% H7ME T-3: 3 AZX AAED 3% H7



<3 V38> A H7beFel] whE FaAA ] A7k e Mol wist
&+ A ?:%]7“} o) =+ T-1 T-2 T-3
0 61.72+0.66""  59.86+0.46"° 59.18+0.93" 57.52+0.22°
1 61.85£0.73"  60.79+0.52°"  59.28+0.73 57.69+0.37™
sh 2 62.15£0.21°  60.04£0.72°°  59.81+0.57°"  57.77+0.64°"
3 62.67£1.21°°  60.21+0.77" 60.02+0.72°"  58.71£0.30
4 62.94£0.61"*  60.88+0.79" 60.35+0.72" 59.17+1.00°
0 10.46+0.30“ 10.77+0.13°¢ 10.86+0.44% 11.36+0.10™
1 10.3740.24°  10.62+0.31°°°  10.80+0.32> 11.23+0.13%°
2] A0 2 10.13£0.23" 10.44+0.25° 10.75+0.255 11.14+0.24"
3 9.46+0.17> 10.10+0.20* 10.53+0.21%% 11.01£0.26™
4 9.22+0.18"™ 9.84+0.20 10.31+0.49"° 10.83+0.30™
0 9.37+0.16™ 11.62+0.22° 12.51+0.21% 12.98+0.22™
1 9.24+0.20°°  11.46£0.21°° 12.27+0.345% 12.85+0.16™
5} ) & 2 9.08+0.21°  11.29+0.31°® 12.07+0.39% 12.98+0.23"*
3 8.91£0.17°¢  11.15+0.33<" 11.78+0.25%¢ 12.63+0.23"*
4 8.73+0.28" 10.85+0.43 11.44+0.41% 12.48+0.32%¢

MR e gl AR tE B4

W oapAE 2o dod A e BAg

ne
ol
N
BN
oy

A T35 T-1:

;l_L
T-2: @302 AAEL 2% A7 T-3: €

)27t A5 (p<0.05).
A7 Sle (p<0.05).

T AAEE 1% H7HY



<X V39> AL H7beFel] w2 7haAX o] A7) mE Ed 549 ws)
gu A o T-1 T2 T-3
()
0 0.25+0.02° 0.26+0.03¢ 0.26+0.03¢ 0.25+0.03¢
A 1 0.27+0.05° 0.27+0.04% 0.26+0.03¢ 0.26+0.02°
2 0.31£0.04° 0.30£0.04" 0.30+0.04° 0.29+0.03"
(ke) 3 0.34+0.03" 0.32+0.05" 0.310.04° 0.31+0.05™
4 0.35+0.04° 0.34+0.05" 0.34+0.03" 0.33+0.04"
0 0.94+0.04 0.94+0.04" 0.95+0.05" 0.96+0.04"
1 0.93+0.04 0.92+0.04" 0.93+0.04" 0.920.05"
=R 2 0.920.04 0.93+0.04" 0.92+0.05" 0.92:0.04"
3 0.92+0.05 0.92+0.04" 0.91£0.04° 0.91£0.04°
4 0.91:£0.04 0.89:0.03" 0.90+0.03° 0.89+0.04°
0 0.43+0.03 0.42+0.04 0.42+0.04 0.42+0.04
1 0.44+0.02 0.44+0.05 0.43+0.04 0.43+0.04
-4 2 0.45+0.04 0.44+0.05 0.42+0.04 0.42+0.04
3 0.44+0.06 0.43+0.04 0.43+0.04 0.43+0.03
4 0.44+0.06 0.42+0.05 0.42+0.04 0.42+0.04
0 0.11+0.01° 0.11+0.01° 0.110.02° 0.10+0.01"
e 1 0.12+0.02° 0.120.03" 0.11£0.02% 0.11£0.01%
2 0.14+0.02* 0.13+0.02*%®  0.13+£0.02*"  0.12+0.02°
(ke) 3 0.15+0.02° 0.14+0.03" 0.14+0.02"° 0.13+0.02"°
4 0.15+0.03" 0.14+0.03" 0.14+0.02° 0.14+0.02"
0 0.10+0.01° 0.10+0.02° 0.110.02" 0.10+0.01°
P 1 0.110.02° 0.110.03" 0.110.02° 0.10+0.01%
2 0.13£0.02* 0.12+£0.02*%  0.1240.02*™  0.11+0.02%"
(ke) 3 0.14+0.02° 0.13+0.03% 0.12+0.02° 0.12+0.02°
4 0.14+0.03° 0.13+0.03" 0.13+0.02° 0.12+0.02°

A EARE 2 Pl ME OB BRIk 937 S (p<0.05).

" gl 2 Aol AR e EAgd fo37) 98 (pe0.05).
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<3 V40> AL HIbeFe] w2 FaAA o] A7t mE Bsid 5o W)
aE A X":m o) 2= T-1 T-2 T-3
()
0 0.25+0.02° 0.2620.03¢ 0.260.03¢ 0.25+0.03¢
1 0.27+0.05° 0.27+0.04% 0.26+0.03¢ 0.260.02°
A 2 0.31+0.04° 0.30£0.04" 0.30+0.04° 0.2940.03°
3 0.34+0.03" 0.32+0.05™ 0.31+0.04° 0.31+0.05®
4 0.35+0.04° 0.34+0.05° 0.34+0.03" 0.33+0.04°
0 0.94+0.04 0.94+0.04° 0.95+0.05° 0.96+0.04°
1 0.93+0.04 0.92+0.04° 0.93+0.04" 0.92+0.05°
M 2 0.92+0.04 0.93+0.04 0.92+0.05° 0.9240.04°
3 0.92+0.05 0.92:£0.04° 0.91+0.04° 0.91+0.04°
4 0.910.04 0.89+0.03° 0.90+0.03° 0.89+0.04°
0 0.94+0.04 0.94+0.04° 0.95+0.05" 0.96+0.04°
1 0.93+0.04 0.92:0.04 0.93+0.04" 0.9240.05°
Ax 2 0.92+0.04 0.93+0.04 0.92+0.05° 0.9240.04°
3 0.92+0.05 0.92:£0.04° 0.91+0.04° 0.91+0.04°
4 0.910.04 0.89+0.03° 0.90+0.03° 0.89+0.04°
0 0.43+0.03 0.42+0.04 0.42+0.04 0.4240.04
1 0.44+0.02 0.44+0.05 0.43+0.04 0.43%0.04
54 2 0.45+0.04 0.44+0.05 0.42+0.04 0.42+0.04
3 0.44+0.06 0.43+0.04 0.43+0.04 0.43+0.03
4 0.44+0.06 0.42+0.05 0.42+0.04 0.42+0.04
0 0.11£0.01° 0.11+0.01° 0.1120.02¢ 0.10£0.01¢
1 0.1240.02° 0.12+0.03" 0.11+0.02 0.11£0.01%
7 =) &F 2 0.14+0.02"* 0.13+0.02"%* 0.130.02""" 0.12+0.02%
3 0.15+0.02° 0.14+0.03* 0.14+0.02% 0.13+0.02°°
4 0.15+0.03° 0.14+0.03" 0.14+0.02° 0.14+0.02°
0 0.10+0.01° 0.10+0.02° 0.11+0.02" 0.10+0.01°
A 49 1 0.1140.02° 0.1120.03" 0.11+0.02" 0.10£0.01"
] 2 0.13+0.02" 0.12£0.02%%™  0.120.02*™" 0.11£0.02°°
& 3 0.14+0.02° 0.13+0.03™ 0.12+0.02° 0.12+0.02°
4 0.14+0.03" 0.13+0.03" 0.13+0.02° 0.12+0.02°

Mopabe g dold A e Bkl o3 98 (p<0.05).

Y aEAE A2 delM M= gE Ak o2t S (p<0.09).
2l

aar



7h Als " g

1) 9559 Ay

T35 T A AoE Suit 98 =% $AE FYcte] dE AWS AAS F
AREEFAL A A SAE ARSIl on, = B Ee EE5AGCAA QAT

2) 9% wElel whe FAxAAY Az
AR WFHle] WE FA2AAY WFHE <E V4ol ehIRm, AxEe
<Y N-13>0) Uehigleh FA9E e AelTEE TAE 3

= [ —12} 3 mm= ""“HO}O:]TA'
T 24E dae FNEE 3087 S35t = FR 8k 55°Co A 303 7

a 3l
ZE AAskal 65°Col A 6077 TAS AAJSE & g0°Col A 60=3F 7

A3He A
Ark. Aol By F W42 WAE F PEnylon £4A0] ol 1TEFE a9
o,

3) AT Arpe] wE AN A

AR B Arhee] wE FolaAA ] Wi <E V-42>o] UERNAIL, A2y

< <29 NV-14>e] Jdefidet. $A¢F AR Agde FAE SH8L 3x3x3 em

A2 AEA7E F FAE NPS 1%E H7Fste] 4oCo A 124 71t}

gl Tje AL F g AE U] s FANUEFS 3g/L 7hekalon,
=35 37 80°Col A 307t 712 s F 247t 3 mm=E A selTh

I % 2E AR R 2 AAZEO, 1, 2, 3%)E 30+

ste] 55°Col A 303 EE AAISEAL 65°Col A 607 TS AAIEE T 80°Cel A

601t 7HE TS AT Tt ol ¥ = WrE W¥2e % PE/mylon EA|

o ol WFELAL shein.

)
offl

(o]
ults
By
>

)
rlo

QL'
=)
=
rit
%
K-
ofj
N



<FE V41> A5 wfg]el] we dorx] Az wfgy]

(H$1: %)

A B T-1 T-2 T-3
=5FA) 65 60 55
=)} 10 10 10
A EHA) 15 20 25
=9 5 5 5
A 5 5 5
NPS” 1.5 1.5 1.5
Ag 0.8 0.8 0.8
Sk 5.3 5.3 5.3
= 3.1 3.1 3.1
A 0.7 0.7 0.7
5 0.3 0.3 0.3
ThA T} 0.7 0.7 0.7
7hebr] 0.7 0.7 0.7
1Sp” 2.0 2.0 2.0

UNPS: Nitrite Pickling Salt
JISP: Isolated Soy Protein
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<F IV-42> AAEE JArbe] e A Az ]

(H$1: %)
g8 oz T-1 T-2 T-3
=& FA) 60 60 60 60
A 10 10 10 10
A A) 20 20 20 20
=5 5 5 5 5
T 5 5 5 5
NPSY 1.5 1.4 1.3 1.2
e 0.8 0.8 0.8 0.8
R R 53 53 53 53
= 3.1 3.1 3.1 3.1
A 0.7 0.7 0.7 0.7
RS 0.3 0.3 0.3 0.3
SON]=3 0.7 0.7 0.7 0.7
Tt} 0.7 0.7 0.7 0.7
1Sp” 2.0 2.0 2.0 2.0
AXEL 0 1 2 3

UNPS: Nitrite Pickling Salt
JISP: Isolated Soy Protein
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A]ggl AvHdE 8-S AOACH 1995)011 upel

ke 105°C ALz, 2
Kjeldahl W, ZA% 3583 Soxhlet H, 23]% FS 550°Col A 27 3]

- s

W pH 54

AR 5 g& FHslY SF 20 mL¥} 23183l Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E A}F&3le] 8,000 rpmolA] 183+ A3 5 pH meter(Mettler,
toledo 340, Switzland)E AF&3}o] A3}

th A% (color) A

A &2l EW-E Colorimeter(Chromameter, CR210, Minolta, Japan)S AF&3}o] CIE L' -
(8 %), CIE a’ -t (A A =)3t CIE b -#h(ZFA =) S433leh olme] F3:42 L -
g +97.83, a’-gko] -0.43, b -gkol +1.98 WA FE-S ARESIATE

eh) 7hE A

A7+ water bath(Model 10-101, Dae Han Co., Korea)®] %5 75°C= A3 &
55 PENylon 7ol o} 30iE7F 7k gk & 7o 3027 Bl $ FA1E 543k
7FE A Ao tH g %R A=

7FEHRE (%) = [(FEA FA-7AE F A /7 FAIx100

N
—_

fiju

Al

n}) TBA(X A4t ) =4
Al5o] TBA(X A4 %)= Tarladgis 5(1960)°] SHH S &&3t AASth AW
kst o]ste]  f-2]% =  malonaldehyde®} thiobarbituric acid(TBA)E WHSAIZI %
spectrophotometerE ©]-8-3}¢] 538 nmol Al FFEE S43Ie] ofee] T2l 93] TBA
7He A& o v, TBAS %+ mg malonaldehyde/kg © 2 WERH I T}
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

O

vh) VBNGEEA 718 d4) 34
Al7o] VBN(EIEHA 718 A 2)S Kohsaka(1975)9l 23 conway PSS o] &



ate] ST AR 10 g& FAst] S7FF 30 mLs 7H ¥ #27]E ol &t 2%
ZF 2HkElal 100 mL=Z mass updt F whatman No.l SJIA| 2 7355 TE oA 1 mLE
conway 5°7] 9o ¥ U4e] 0.01 N H;BO; 1 mLZ} conway A|%F 100 plLE ¥ I,
50% K.COs &9 1 mLE wh=A e)de] F]lstal Ao g YA S5 9
AU &as =93 F 37°C Stell A 2A7F EF wEEAIZ T whgo] i 7)o
0.02 N sabgefo = 2 Agsto] ALksAt

2 =) 2 x 1 x 0.02 x 14.007 x 100 x 100
VBN value (mg%) = EEICS A 2 ZF(mg)
= g(mg

9] EA LS texture analyzer(TA-XT2i, Stable Micro Systems, England)el 5 mm 2]73
% probe(5 mm diameter cylinder probe)E F& 3t ¢ A|lxwE AR TAf

2 #EAA hardness(d =, kg), springiness(¥-2 /), cohesiveness(-s- ),

gumminess(F7d, kg) 2 chewiness(H &4, k) TASIAT o]uje] FA2-2 stroke

2
ook
o
1
Y
o

20 g, test speed 2.0 mm/sec, distance 10.0 mm= A 4 3}o] FA 3T}

2y 3 A

2] FHE 9O panel S YS FASIY] 77 AlRE A, I, A&, US4, A
F, AAAQ gl ekl Z47F 104 v o st 1 FAAE ke vas)
CBAEAA 1082 7P Setal, 132 7P dobd 4 dEE vehinh

RYA
ar

32
5

FAEA2 SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3t #A138k3ar, A2 77k 7t H| 2= Duncan®] th

THAL T3 F949 A4 (a=0.05)% A E



1}, A

) A5 wjenfel] ubg Ao FHAEA AL

1z

S G o] wigtnle] mE FAALA A Y] UGS <3 V43> YERST
© FEAA ATEE fFo ARl Akol7b flo] =5o] 55~65%, Aol 15~25% WLl A]
= HARAIA 9 dubgd e & A7t fle AS & 5 AT
N A o] dm wfgnrle] wE pHOF M= e <3 V-44>9F ok 71 d pH
Z O =

e 0] (p<0.05), pHE &
Mol o] JgF& W oz AlRHETE 7t A WEE BE ATl fAd A
ol7F W aL(p<0.05), 7t A A= B A B Foo] HA e T-14 2t
o2 Ao vls] fFelde® HA JEiwth 7td T R 3 FAE B gk
of wel F2AQl Aol 7F YEFGE O (p<0.05), AN =T T-1H 277 FQdoz =4 v
bt kA QAR AZ=A] 25% o] dol A7k 20% oldt HZMAIRL Al
o A SHolA 2] G2 Ao YERT

<¥% V45> =53 4o wighulel] wpg AR 7w A Es o
AT 7FEES BE AgTelA o)A Aozt fller, A es doS
25% F7Vetel AlZgE T3A 277 ool AA H7bE e ATl vls) fFolHew

2
H
flo FIF
=
o

E9io,

53} Fojo wgule] mE AAxAA BelH Y& < Vel Lehpgict
dogel WL 4%, $P4, 44 U WY FoHoR wopgon, velye
FoHQ) Aolzh vhehbA ergheh. webd] AN 25% Hbste] AxHGS W ela
AAE BE AeTEe Hs & PRI 2HEH0] ks 2 % 5 9tk
& AR Pl mE DARAAY A

5% 2ARE As<E V47>, A3} E0]

Bl e 959 dolsh et @tor), dwst B UL 20%

HE TR B2 AATE v fAeR ST BAE LT T A
=]

=)

AR VEEE B %EHLOM 8.0 ol w2 WHrkE w%ew, 53] 12457 1
2 AgTol v 53 Grhs ol dsF SWolA = T2A T f-etrtal dd
s

web Belg 20% A7Fstel AxE FAnAAL o3t 2L BEY 5 SuA
e Ae el sl $gekel YA LS WS "AnAA Az A )

shgie.



<H V43> A% wigle] ©E Helaae] Aubge wm

IR T-1 T-2 T-3

T (%) 56.23+2.21 54.37+2.21 55.57+2.50
i A B (%) 23.35+1.38 24.06+1.39 23.62+1.26
A5 (%) 17.85+0.47 18.03+0.55 17.61+0.38
33 3HH(%) 2.60+0.36 2.80+0.26 2.65+0.22

T1: 5 65% + Y 15%; T-2: =5 60% + N 20%; T-3: =F 55% + N 25%

<¥ V-a4> QR WEHol He FoanA ] pH) A WL

Sigss T-1 T-2 T-3
B B A
pH 6.38+0.01 6.36+0.01 6.43+0.01
o 35.94+0.95" 34.32+0.69% 32.78+0.42°¢
7td A
2] A 6.62+0.28" 5.79+0.21° 5.69+0.15"
S} A o 1.57+0.35" 1.24+0.07" 0.96+0.07"
C B A
pH 6.25+0.01 6.27+0.01 6.33+0.00
o 42.35+0.14* 41.37+0.23% 40.84+0.23¢
7td F
A 4.45+0.20* 3.57+0.19° 3.51+0.15"
S} & 1.52+0.13* 0.92+0.10° 0.78+0.06°

AC QR 2o ol AR e Bl A7t 9lS (p<0.05).

T-1: =5 65% + N 15%; T-2: =5 60% + N 20%; T-3: =F 55% + N 25%



g T-1 T-2 T-3
7S (%) 11.0240.41 11.24+0.83 11.73+1.03
2 A2 = (mg/kg) 0.42+0.06" 0.43+0.06" 0.51+0.10"

AB fiEALE 2o oA AR o2 Bzt §-927F 9le (p<0.05).

T-1: =5 65% + AN 15%; T-2: =5 60% + N 20%; T-3: =F 55% + N 25%

< V46> A5 wigH]o] w& QLA =24 54 v

g T-1 T-2 T-3
AE (kg) 0.55+0.06" 0.50+0.06" 0.44+0.05¢
= 0.89+0.07 0.86+0.07 0.86+0.06
37 0.45+0.02% 0.44+0.03* 0.42+0.02°
A4 (kg) 0.25+0.03% 0.22+0.04" 0.19+0.02¢
e (kg) 0.22+0.03* 0.19+0.03" 0.16+0.02°

AC Qi EARE 2L ol M2 g EA] f27E 9lS (p<0.05).
T1: 5 65% + Y 15%; T-2: =5 60% + N 20%; T-3: =F 55% + N 25%



<E V47> 92 Wgue] e galsxxe] wed 54 v

35 T-1 T-2 T-3

A 8.20+0.59 8.50+0.65 8.40+0.58
v 7.60+0.64 7.50+0.55 7.00+0.52
A 7.50+0.62° 8.40+0.68" 7.90+0.60*"
== 7.80+0.59*" 8.10+0.69" 7.50+0.55"
AAAQ] V5% 8.20+0.49° 8.80+0.41" 8.30+0.47°

AR AE e ol MR OB EAL Foxb7t e (p<0.05).

1D =% 65% + AN 15%; T-2: =5 60% + TN 20%; T-3: =5 55% + N 259%

G

<79 IV-15> 5 wfgulo] w2 donrxe] o

yul

T-1 T-2 T-3

T1: 5 65% + Y 15%; T-2: =5 60% + N 20%; T-3: =F 55% + N 25%
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-

grovl, 58 T4 T 1 S5E BhE W,

< Vs> BARY A7) 0 FaAAe] AR v

Bl o) =+ T-1 T-2 T-3
T (%) 56.13+0.75 56.20+0.26 56.63+0.15 56.10+0.44
w2 S (%) 23.75+0.65 23.38+0.84 22.97+0.27 22.79+0.64
A3 (%) 16.65+0.58 16.82+0.51 16.88+0.95 17.21+1.06
3] 25 (%) 2.69+0.05 2.73+0.06 2.79+0.08 2.81+0.10

<3 IV-49> HAEE HArpe] e defin x| pHot Ak vl

Ll o) =+ T-1 T-2 T-3

pH 6.58+0.04" 6.54+0.03° 6.52+0.01°¢ 6.49+0.02°¢

o =i 35.31+0.52 35.33+0.52 35.19+0.34 35.06+0.32
e 2 & 6.83+0.08" 7.05+0.19" 7.11+0.22* 7.14+0.09*
5} A 2.24+0.04° 2.61+0.13¢ 3.08+0.07" 3.20+0.09*
pH 6.41+£0.03" 6.37+0.02° 6.32+0.01¢ 6.26+0.01°

. =R 41.79+0.25 41.67+0.25 41.81£0.17 41.65+0.18

e Az 3.87+0.17 3.84+0.14 3.93+0.13 4.04+0.19
s} 1.27+0.20" 1.2240.10° 1.30+0.11° 1.70+0.11*

AP B ALE e oA AR tE B3] F2x17t Q1S (p<0.05).
L ABAE AAED LR T AEAE AXNED 1% BT

_TL
T-2: AFUE AAEL 2% A7 T-3: EF3AF AL 3% A7



< 50> AARE A7l e BAzAAe Fapg @ A QA v

EUNP R,
&= o) = T-1 T-2 T-3

7+ A (%) 11.11£0.79* 10.58+0.59*"  10.10+0.81" 10.1240.55"

A A A = (mg/kg) 0.43+0.06 0.46+0.03 0.46+0.02 0.47+0.04

AP EARE e ol MR g EA X7t e (p<0.05).
G AAEE B T @3 A AARD 1% HIHE

_TL
T-2: A% AAEE 2% H7HH T30 €832 AAEE 3% A7

<X V51> AAEE A7t e dAqarAe &84 54 vl
Bl o) =+ T-1 T-2 T-3
AE (kg) 0.53+0.06" 0.51+0.05*" 0.50+0.06*" 0.48+0.05"°
w4 0.91+0.05 0.91+0.06 0.92+0.05 0.92+0.05
k! 0.47+0.05* 0.43+0.04" 0.42+0.03" 0.42+0.03"
A4 (kg 0.25+0.03" 0.22+0.03" 0.21+0.03" 0.20+0.03"
&4 (kg) 0.23+0.02" 0.20+0.03% 0.20+0.03"% 0.19+0.04%

AR AE e ol ME OB EAL Foxb7t Ae (p<0.05).

<E V-2 AARE Al W dejarAe] A 54 Hw

Eigss o) =+ T-1 T-2 T-3
A4 8.00+0.82 8.57+0.79 8.7120.76 8.29+0.76
e 7.29+0.49° 7.71+0.49° 8.86+0.69" 8.57+0.79"
Adx 8.000.82 8.29+0.76 8.43+0.53 8.43+0.53
o554 7.43+0.53" 8.30+0.58" 8.56+0.69" 8.50+0.82"
A X3k 1.29:0.49" 2.29+0.49¢ 3.43+0.53" 4.14+0.69*
AANA] 75% 7.86+0.69° 8.06+0.90" 8.94+0.69" 8.00+0.58"

AP Al E e oM HE g BEARR A7 1S (p<0.05).
gzt 4302 ALY FAV T-10 @302 AAeE 1% 27k
T-2

CEEAZR AAED 2% HIF T30 QEAZ AXED 3% WU



T-1 T-2 T-3
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E pH, A &,

&+ o) =+ T-1 T-2 T-3
6.46+0.04™ 6.41+0.03"" 6.39+0.04™ 6.33+0.02°"

1 6.44+0.02*" 6.42+0.02™ 6.40+0.03" 6.35+0.04™

pH 2 6.40+0.03"° 6.34+0.04" 6.30+0.035" 6.27+0.02
3 6.31£0.01"° 6.27+0.02% 6.23+0.02 6.20+0.02°
4 6.22+0.02" 6.19+0.01*"¢ 6.16+0.04" 6.11+0.02°
0 0.45+0.01™ 0.55+0.02° 0.60+0.01% 0.63+0.02*

B! 1 0.53+0.03" 0.61+0.04™ 0.65+0.02" 0.69+0.01*

Ahf = 2 0.59+0.03> 0.64+0.02°° 0.69+0.03"° 0.73+0.03*°

(mgkg) 3 0.69+0.02° 0.78+0.05™ 0.8240.02*" 0.84+0.04™
4 0.78+0.01° 0.82+0.01™ 0.83+0.02*™ 0.85+0.02*

our 0 10.51£0.36°  11.42+0.77 13.45+0.61% 14.85+0.69™

S 1 10.86+0.48 11.63+0.71 13.73+0.51% 15.34+0.74"

an 2 11.28£0.70°  13.24+0.93% 14.92+1.06"° 15.90+0.74"
3 12.05+0.61°° 13.87+0.49° 15.4140.46"™ 16.25+0.61"°

(mg%) 4 13.0340.54%  15.27+0.71™ 16.6740.84%  17.51+0.74™
0 0° 0° 0° 0°

A% 1 0.79+0.06™ 0.7120.06*™ 0.67+0.09™ 0.64+0.07"

s 1.23+0.08™ 1.1240.15%"¢ 1.08+0.09" 1.0240.10>

(%) 2.05£0.26™ 1.85+0.214%° 1.70+0.15% 1.61+0.20™

2.93+0.42™ 2.67+0.38*™ 2.50+0.26"™ 2.42+0.22"

P EAE 2 ol ME OgE EAT] Fox7T S (p<0.05).

ENCBARE oAl M2 2 FA7] 227t 8 (p<0.05).

x4 T2 FH7MS T @FdE AAEE 1% J7H

T-2: %4 2 A7 T3 231x AAEE 3% A7



<3 IV-54> ARAED Aol e A AR A7]|te] e Ae] st
&+ A ?:%]7“} o) =+ T-1 T-2 T-3
0 42212046 42.07+0.29*""  41.67+0.18"° 41.64+0.43%
1 42.3240.36" 42.15+0.46" 41.97+0.24% 41.87+0.27™
sh 2 42.48+0.40™°  4224£027*""  42.18+0.33"™  42.04+0.24"°
3 42.65£0.19"°  42.47+0.32*%"  4225+0.51*%  42.14+0.21%*
4 42.92+0.54° 42.60+0.21° 42.43+£0.57" 42.38+0.35"
0 4.57+0.13™ 4.66+0.18"™ 4.63+0.10*™ 4.77+0.08™
1 4.51+0.13% 4.65+0.08*™ 4.61£0.19*™ 4730117
2] A0 2 4.35+0.16™ 4.41+0.12*"° 4.44+022"%"  4.59+0.14"
3 4.18+0.09™ 4.22+0.10% 4.34+0.117%® 4.47+0.19"
4 4.06+0.12% 4.19+0.10*% 4.21+0.30"% 4.41£0.12M
0 1.59+0.07> 1.68+0.09™ 1.68+0.07% 1.85+0.10™
1 1.51+0.11¢ 1.62+0.06™"° 1.66+0.10% 1.77£0.07**
5} & 2 1.48+0.14° 1.594+0.11%° 1.62+0.10"* 1.75+0.12**°
3 1.38+0.11<° 1.52+0.09% 1.58+0.16*% 1.67+0.08""
4 1.23+0.09°° 1.39+0.14% 1.47+0.13"5 1.59+0.09*

MO gEAE 22 oA AR OB Bz §237F 98 (p<0.05).

M oapAE 2o ddAd A e BA

ne
ol
N
BN
oy

;l_L
T-2: EFAE AAEL 2% H7FHH T-3:

A T3 T-1:

el 27t ode (p<0.05).

T AAEE 1% H7HY



<% IV-55> AT

Zhell whE A aA X o] A7t mE =7

a2
A
oX,
fo
E
Lot

P ?;:)] & gz T-1 T-2 T-3
0 0.54+0.07° 0.52+0.07° 0.52+0.06° 0.500.06"
A 1 0.56+0.06™ 0.55+0.05™ 0.54+0.07° 0.52+0.05%
2 0.59+0.07° 0.58+0.06" 0.56+0.07" 0.54+0.06"
(ke) 3 0.64+0.07* 0.62+0.06"™  0.59+£0.07°“  0.58+0.04"
4 0.67+0.06™ 0.64£0.07*™  0.61£0.06™ 0.60+£0.05™
0 0.93+0.04" 0.93+0.04" 0.94+0.03" 0.95+0.03"
1 0.92+0.03" 0.93+0.03" 0.93+0.04" 0.94+0.05™
ISR 2 0.92+0.03" 0.92+0.03" 0.92:£0.05" 0.93+0.03™
3 0.89£0.04° 0.91:£0.04 0.91£0.03" 0.910.04°
4 0.880.03"" 0.90+£0.05%"  0.90£0.04A"  0.91£0.04"°
0 0.44+0.03° 0.42+0.03"®  0.42+0.03% 0.42+0.02%
1 0.46£0.04™ 0.45£0.03*™  0.45£0.03"™  0.44+£0.02%
34 2 0.47+0.03™ 0.45+0.02" 0.45+0.02% 0.45+0.02*%*
3 0.47+0.04° 0.46+0.02" 0.45+0.03" 0.45+0.03"
4 0.48+0.02° 0.46+0.05" 0.46+0.03" 0.460.02"
0 0.24+0.04™ 0.22+0.04**"  0.22+0.03**  0.21£0.03*
e 1 0.26+0.03* 0.25+0.02" 0.24+0.03**  0.23+0.03%
2 0.280.04*" 0.26+0.04"%™  0.25+0.04*"  0.24+0.03"™
(ke) 3 0.30£0.05*" 0.28+0.03*%"  0.27+£0.04°®  0.26+0.02™
4 0.32+0.03™ 0.30£0.06"™  0.28+0.03™ 0.28+0.02>
0 0.22+0.04* 0.21£0.04*%  0.21£0.03**  0.20+0.03*
e 1 0.24+0.03* 0.23+0.02"° 0.22+0.02*%  0.2120.02"
2 0.26+0.04™ 0.24+0.03" 0.23+0.04"° 0.23+0.04°
(ke) 3 0.26+0.04*° 0.26£0.03*%  0.24+0.04B®  0.23+0.02%"
4 0.28+0.03° 0.27+0.06" 0.25+0.03" 0.25+0.02"

AR R RHAL TL:

TE PolA AE g2 AR

Aol 4] A2 theE FAZh

F 2% HA7M; T-3: @A

BN
oy
2
S
il

oJak7E S (p<0.05).
o2zt ode (p<0.05).

w19 WA

Z AAEE 3% A7



T-2: @382 AAEL 2% H7HE T-3: 430%

<3 IV-56> AA T Mool 2 FAhAA 9] G771t wE #A52 54 st
aE A X"Zm o) 2= T-1 T-2 T-3
()
0 7.7840.67" 7.89+0.60° 8.330.50° 8.00+0.50
1 7.56+0.53" 7.67+0.50™ 8.00+0.50™ 7.89+0.60
2 2 7.44+0.53" 7.56+0.53% 7.89+0.33% 7.67£0.71
3 7.22+0.44 7.33+0.50™ 7.78+0.67" 7.56+0.73
4 6.89+0.60° 7.11£0.60° 7.33£0.50° 7.33+0.71
0 7.89+0.60" 8.33+0.50" 8.44+0.73" 8.33+0.71°
1 7.78+0.44° 8.11+0.60™ 8.33+0.71° 8.22+0.83°
%0 2 7.6740.50™ 8.00+0.50" 8.22+0.67% 8.00+0.71
3 7.22+0.67" 7.67+1.00% 7.89+0.60° 7.78+0.67%
4 6.78+0.83° 7.33£1.00° 7.56+0.73° 7.44+0.73°
0 7.78+0.67" 8.22+0.67" 8.44+0.73" 8.33+0.71°
1 7.56+0.53%® 8.00+0.50"%® 8.33+0.50* 8.22+0.83™
A= 2 7.33+0.71%"° 7.56+0.53"5% 8.11+0.78"® 8.00+0.714%®
3 7.00+£0.71% 7.33+0.71% 7.67+0.71% 7.67+0.71%
4 6.78+0.67¢ 6.89+0.33¢ 7.33£0.71° 7.33£0.71°
0 7.89+0.78" 8.22+0.67" 8.44+0.53" 8.33+0.71°
1 7.56+0.73% 7.890.60° 8.22+0.83" 8.22+0.67°
oA 2 7.33+0.87"% 7.67+0.71% 8.11+0.78"* 8.11+0.60™
3 6.89+0.60"" 7.00+0.71%° 7.56+0.53"" 7.33+0.50""°
4 6.67+0.71° 6.89+0.60° 7.11£0.78° 7.11+£0.78°
0 1.56+0.53° 2.67+0.50%" 3.67£0.71% 4.78+0.83™
1 1.44+0.53" 2.67+0.50 3.56+0.88" 4.67+0.87""
A3k 2 1.22:0.44° 2.56+0.53™ 3.22+0.67% 4224067
3 1.11+0.33° 2.22+0.67°° 2.89+0.785% 3.67+£0.714%
4 1.11+0.33¢ 1.67+0.71°" 2.44+0.73%° 3.22+0.67
0 7.67+0.50™ 8.22:+0.44*™ 8.78+0.83* 8.56+0.88""
. 1 7.44i0.53§*‘: 8.00i0.50§°‘: 8.78i0.67A1 8.44i0.88:Ba
e 2 7.33+0.50™ 7.67+0.50™ 8.44+0.53 ™ 8.22+0.67"
3 6.89+0.78° 7.33+0.71P° 7.67+0.50"° 7.89+0.60"%
4 6.44+0.73% 7.11+0.60""° 7.44+0.73"° 7.44+0.73"°
AP A e oM HE g2 FA Fo3 IS (p<0.05).
oagabe 2 Aol AR e BAel fe37t 9 (pe0.05)
HET: ATAZ AALY FEAAE T AFAE AARD 1% Wb
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A3 A AE RAR ol RAF AXA EAAFE 48
2089 A9 AR FAE 2 B 54

o o]
ARA AsE FEAE APFAES 7HA L vk FHcke LS ol A gk A s}
o] fFA¢F aEA40 A4S Al vbE dAY &7 AR At A AT
g9 wojof g, o5 FF AAA gk ko] FHE= Flo] Fasit) o
Moz =9 AFHE 7]E°] hurdle technology®} #2 H3H4 HE7V|&olt)
T ALY o] FFom AFe gt tEo] AFd tid btdAge] Fash &
AAbE SAska gtk 2008 % EubEl AFE 2Rl T B EAe] 49.0%7F &
F 2 7 AE 7Ield Ao yebgow, FHtoli=  Listeria monocytogenes,

Salmonella spp., Escherichia coli O157:H7| &3t AF& Alar} AAl Zh=rol Al A A

3 Yl e Y7ol A Escherichia coli O157:H7¢] AZ4¥ v} Sth
w2 AFd A= gk Adke] A8" 5 dE §/F AV AAAJN TS 9
st 9m=EA AMRH THE FAMESY C botulinum, Listeria monocytogenes, Salmonella
spp., Escherichia coli O157:H7 &3 22 93] "AE HAE 2 8- 439 715
FAbEs olgste] R SARES] vAdEeA A SR V|2 ARRAM dEsa

2 @t



2. A8 2
7F 9559 A

Ma AU BEHNA AFe] dRFor AMEE= 7HE e 3, 99, =98
T8k WG R(<7C) &Rbste] 24413F ool W AE X HY, ATE 2 Bl
3 Al Y gl ARgSlth THE BAtbEel AR £8s HUbste] v HF &
AFED ZE 2A[A], DN 2A[A Mo AT B A ndEe] 29 A9 sl
A

) e9AEzSE A

AdES 50 goll 0.1% B HESFT 50 mlE H71se] stomacherS ©]83t4] 18 &<

4 8k (Masticator) 3F313L, 0.1% H FAETZ A I3 FA5H A0

o,

(@

Plate Count agar(®]3} PCA, Difco Laboratories, Detroit, MI, USA)ol|l Z=&3sle] Z+Z; 36
off A 48AI%E, 21ColA 72412 vttt @71 A PCACl E43le] BBL
Anaerobic Jar(Difco)oll Al 36C, 48A17F &<t w3t det. WA AT 100CA A 10+
k7t Agste] EMES APEAIZ]L T PCACl E='Este] 36 Col A 4841 vl 4Fatgl
o X e} FolfF pH 3.52 X3k Potato Dextrose agar(®]3} PDA, Difco)oll =2
ste] 25Coll A 5~74zt widstith W72 Violet Red Bile agar with MUG(Difco)
HHX]E o]-&ste] 36C oA 24’\]7J HjeFatelet. w2 ¥ F2Y I A ERI(CFUg)

2) g A EY sy

S 25 g8 FHoR FHEY 01% B FESF 225 nlE 7}eke]
11,000 rpmoll A 53 &<t 2SSt HH oz AMESISITE Salmonella spp.i= Selenite
broth(Difco)2} Rappaport-Vassiliadis R10 broth(Difco)E AF-&3}o] 36ColAl 24A17F S
Hj &F3}o] Hektoen Enteric agar(Difco)$} SS agar(Difco)oll &4 Zdsto] 36 Coll Al 24~48
AIZE v FstATh. E. coli O157:H7- novobiocin % 713+ modified EC medium (Difco)©ll
HEsto] 36 CeF 43Coll A 24413t 8l Y3Fe] MacConkey Sorbitol agar(Difco)2l Fluorocult
E. coli O157:H7 agar(Merck, Darmstadt, Germany)ol|] &4 =3}l 36ColA 2443 uj
3 TE C. perfringens= Cooked Meat medium(Difco)oll 7 E3Fe] 36 ColA 24A17F 5

Ang EE FAF



Tl &ste], W3 M7V Clostridium Perfringens agar®l] &4 Z=d3slo] 36 C oA 24~484]
b <t 7] wlgst Y. B. cereus, Clostridium botulinum, L. monocytogenes, Shigella
spp. 2 Yersinia enterocolitica™ V|= FDA<S] Bacteriological Analytical Manual®] "+ S
2 A¥e}SlaL, Staphylococcus aureusi= 10% sodium chlorideE %7}t Tryptic Soy
broth(Difco)S AF-&3Fe] 36 CollA 24417 S vlksle] W3k X713k Mannitol Salt agar
(Difco)9} EY Tellurite enrichmentES % 7}$} Baird-Parker agar(Difco)ol] A x=sle] 36T
o A 24~48A1 3t wfj a3t

3) B9 mAE A

B. cereusi= APl 50 CHB(bioMerieux, Marcy I'Etoile, France)?} API 20E

kit(bioMerieux)E ©]-83}%13L, S. aureus™ mannitolS 3l SFIL lecithing 33t A H
Al HeS AB3te] clumping factor, coagulase, catalase Al ¢S dFal, 1HP NS A A
sl A2 kS API Staphi kit(bioMerieux)S ©]-83}o] 43ttt ZE Wi o

= API kit®} ATB plus software(bioMerieux)E A}-8-3}l] Bergey's Manual of Systematic
Bacteriology®ll 7| ARHEA Q1 WHol] F3le] &3Sl th<ik IV-58>.

3. A
FAE SAFE Azl AHEE 13 d9, =99 WAE #FE < IV-57>0] YERY
th HAME 791 Fhol A FESE 4.0x10° CFU/GO R e %27] 49 RIS B

= =k

G HAIA ] AR FH 9] Ul*ﬂ%%}% ﬁﬂ&@gi 3 fAbe BEE UER)
AA, ooz A wAE BF¥XE Yt V57> 98 =5

= 34x10" CFUgeZ £& BXE B A2

<
Aot er b w5 BEE UEAN, Sk vasigle o AR ue

Ml
flo
U)
%
=X
@)
i
<
a3

o
il
Ry
=5
=
Ml

arn



2.
FAHE 95 %EMW ST 3.8x10° CFU/go2 =2 %27] 9]
2 hva

3.
78 92x10° CFU/gl. 2 A FAT FolA 714 o 7

rir
%0,
X
rEI
el
r]I.
X
o
fru
v
ol
oy M
i
i
2
v
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oX,
4
rlo

Qo] whe} Aol

wsel e o)
0, ASTA FAT RIS wiled gAFes 4F WA, AYEE 2E
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monocytogenes= °| A== Feto] Aeuxo| A Fets FAsiglon v FoHo] g
B. cereus, S. aureus, C. botulinum, E. coli O157:H7, Salmonella spp., Shigella spp., C.
perfiingens 2 L. monocytogenes 2 Y. enterocolitica= = ATg-olA WHE|EH A Zdti<i
V59> 73} E=3|oA ®2E L monocytogenes 214 Wl AES] 9 API Listeria kit
(bioMerieux)& ©]-8-38to] HE T4& sk 1 Ax} 3} =)ol EeE o4 A
5o A% L monocytogenesﬂ ol Listeria ivanoviiol st 99.9% A4S e
U} Listeria ivanovii®] 73-%- Abgro] obd FEo| tisiA vt 58] W] AFEs 4o
= Aew dyA vk b EdelA: dis} 3ol 75 WA mAAES
okl < IV-59>,

7VE A vt HA &2 du5 FAEANA Listeria ivanovii VYA M o] e E R
W 7bEA T it Iy AL IE A L] A 100T o] el A 2083 T A S
AA 7] wZl  C. botulinum, E. coli OI157:H7, Salmonella spp., Shigella spp., C.
perfringens 2 L. monocytogenes 2 Y. enterocoliticai= = AT-oA | A o
ol Y 14 T WYL vA=ol AtER Ao FTEv<E IV-60, IV-61>.



<¥ IV-57> 715 FAbEO A9 Uit njAEo] ¥
2d Ax AE
=z =2
<5 T
° 275 Ao  wANE  wadw  est& gaas
Molds
7F 4.0x10° 5.5x10* 6.1x10° TLTC" 1.9x10° ND?
g o 3.4x10" 3.1x10* 2.0x10" TLTC 2.35%x10" ND
=3 3.8x10° 9.2x10° 4.2x10° TLTC 5.0x10" ND
b Too less to count.
Y Not detected.
<¥ IV-58> 7= B4 9 1R FFHEAES] HIA vAES] B 21 2 AU
HaAd nAE 2] wjofF =4 S g =4 4 W4

Escherichia coli
O157:H7

Bacillus cereus

Clostridium
perfringens

Salmonella spp.
Listeria
monocytogenes

Staphylococcus
aureus

Yersinia
enterocolitica

Sorbitol MacConkey
agar, 35°C, 24 hr
Mannitol Egg Yolk
Polymyxin agar, 30°C,
24 hr

Clostridium perfringens
agar, 35°C, 24 hr

Hektoen Enteric agar,
35°C, 24 hr

Oxford agar, 30°C, 48
hr

Mannitol Salt Agar
with Egg Yolk, 35°C,
48 hr

Yeesinia selective agar
with Cefsulodin
Irgasan Nobobiocin,
35°C, 24 hr

Modified EC Medium,
35°C, 24 hr

Mannitol Egg Yolk
Polymyxin broth,
30°C, 24 hr

Cook meat medium,
35°C, 24 hr

Selentie F broth,
35°C, 24 hr

Listeria enrichment
broth, 30°C, 24 hr

Tryptic Soy broth
with 10% Sodium
chloride, 35°C, 24 hr

Peptone Sorbitol Bile
Broth, 10°C, 10 days

Gram stain, API
32E, Serotypes

Gram stain, API
CHB 50

Gram stain, API
20A

Gram stain, Triple
Sugar Iron Agar
(TSI), MIL, API
32E

CAMP test,
Hemolysis, API
Listeria, Serotypes

Gram stain, Catalase,
Coagulase, API staph

Gram stain, Urea,
Citrate, Motility test,
API 32E




<E IV-59> 745 RAREL o, Ed)olAe] WAy v AR Fel

EERRE 2 o) £
Escherichia coli O157:H7 - b - -

Bacillus cereus - - -
Clostridium botulinum - - -
Clostridium perfringens - - -
Salmonella spp. - - -
Shigella spp. - - -
Listeria monocytogenes - - -
Staphylococcus aureus - - -

Yersinia enterocolitica - - -

Y Not detected.

<F IV-60> A o] H7td deof 2Axe] HAdd A= £

Pathogen =+ T-1 T-2 T3

Escherichia coli O157:H7 -0 - - -
Bacillus cereus - - - -
Clostridium botulinum - - - -
Clostridium perfringens - - - -
Salmonella spp. - - - -
Shigella spp. - - - -
Listeria monocytogenes - - - -
Staphylococcus aureus - - - -
Yersinia enterocolitica - - - -

D Not detected.

Nz 1A 5F EFE FHN T AA 5% EFE 2% 17 T2 AR FF EE 4% HH



<X V-61> AA 2ol A7kl 7 £AA ] WAH AgEe] £

HAd P = ) = T-1 T-2 T-3

Escherichia coli O157:H7 - D - - -
Bacillus cereus - - - -
Clostridium botulinum - - - -
Clostridium perfringens - - - -
Salmonella spp. - - - -
Shigella spp. - - - -
Listeria monocytogenes - - - -
Staphylococcus aureus - - - -

Yersinia enterocolitica - - - -

D Not detected
BT 0 wE ERE PAAT T QA 5E ERE 2% A4 T2 94

of
L
o

EHE 4% W7

B ATNE 8% Aud 489 & A 7 Az 44 BFEL 5]
Va2 A ALgE 715 FAES] C botulinum, Listeria monocytogenes, Salmonella spp.,
Escherichia coli O15T:H7 &3 22 759 fla mAdE HE 9 &2 - 5488t
ol A FHE 4.0x10° CFU/g, @ Nol M= 3.4x10° CFU/g, £ 3.8x10° CFU/ge] %7|

o] FEES Bk ALewde o] A4 55x10° CFUgez ARAT FolA 71 =
S Bz E yehggla, e 3.1x10° CFU/g, =3]& 9.2x10° CFU/gE YERT &

WEtlS W 5ol wel o] JYARE MRkH o R v AZ ST #U)A
T Z, Ay fAg BXE Bylou Ao A% HAEHAL, A2
A FERA olate] S WERHATE o e e AlEel oisiA
AEHA &krh. mEel FFolHFE 7+ 1.9x10° CFU/g, d9, 2.35x10' CFU/g, =92
%!

9 5.0x10"' CFU/g

o
it
o
i
)
2
)

v A & o] %’3{3}7]"1] At AdRSEE dd, =39) FolA Y =39 AS
Listeria ivanovii’} 7% HJ oW ol FE&E v 53] WY AF5S do7]



= Aoz dux Y} wbH ddeol HP B cereus, S. aureus, C. botulinum, E. coli

=1

O157:H7, Salmonella spp., Shigella spp., C. perfringens S L. monocytogenes 2 Y.
enterocolitica= & ATF-NA E A Zdth 7FE A7 2 Y A, IF AAA
o] % C. botulinum, E. coli O157:H7, Salmonella spp., Shigella spp., C. perfringens =
L. monocytogenes 2 Y. enterocoliticat™ = ATolA ¥ A ¥gon o= EAT I

4 T HYA Sl AMER Aow aAdHn
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25 590, 1, 2, 3% =
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<3 IV-62> 7% &S UMk vkl Sx o] e A F wAEo] ®¥g)
G717k ST 8713+ FrAkt e+ o g ot

s 3.8x10 1.7x10' 1.3x10° TLTC" ND”

ooy Tl 4.6x10' 3.4x10' 1.6x10° TLTC ND

I ) 1.7x107 1.4x10° 1.7x107 TLTC ND

T-3 1.5x107 1.6x10 1.7x10° TLTC ND

T 8.4x10 4.7x10" 1.3x10 TLTC ND

1591 T-1 2.3x10§ 1.2x10§ 1.7x102 TLTC ND

T-2 3.1x10 2.9x10 1.3x10 TLTC ND

T-3 2.8x107 2.9x10° 2.1x10° TLTC ND

s 1L1x10° 4.0x10" 1.3x10° TLTC ND

3001 T-1 1.9x107 1.2x107 1.3x10 TLTC ND

I ) 3.3x10° 1.9x10° 3.0x107 TLTC ND

T-3 5.6x10° 4.2x10° 4.3x10 TLTC ND

iz 1.0x10° 1.1x10° 5.3x10° TLTC ND

459] T-1 1.2x10§ 1.8X102 7.8X102 TLTC ND

T-2 2.6x10 6.6x10 8.5x10 TLTC ND

T-3 1.2x10° 5.2x10° 9.5x10° TLTC ND

s 29x10° 3.1x10° 7.7x10° TLTC ND

o T 2.0x10° 1.0x10° 8.2x10’ TLTC ND

S T2 2.8x10° 2.5x10° 8.3x10° TLTC ND

T-3 42x10° 4.0x10° 9.4x10° TLTC ND

s 3.2x10° 1.1x10° 8.5x10° TLTC ND

901 T-1 1.1x10° 9.0x10° 9.4x10° TLTC ND

T-2 3.9x10° 3.3x10° 9.5x10° TLTC ND

T-3 3.8x10° 4.1x10° 1.5x10* TLTC ND

Y Too less to count
? Not detected
CES LR
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FAR7HN T AR 2 1% H7Hh T2 AR B 2% 27 T30 A4 22 3% WUt
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A 713 i H71 o A 23t Ak IS T
gz 3.7x10° 3.1x10 4.0x10 5.0x10 TLTC”  ND?

ooy T 5.4x10” 1.7x10° 2.0x10° 9.0x10” TLTC ~ ND
B ) 2.3x10 3.2x10* 4.0%10 1.2x10° TLTC ND
T-3 1.8x10° 1.3x10° 3.5x10° 1.4x10° TLTC ND

s 1.2x10° 8.5x10° 7.7x10 4.9%10° TLTC ND

oy T 1.8x10° 1.2x10’ 9.4x10” 7.6x10” TLTC ~ ND
R ) 1.2x10° 1.3x10° 8.7x10° 8.7x10° TLTC ND
T-3 1.1x10° 1.5x10° 10.0x10* 8.7x10* TLTC ND

gz 9.0x10° 9.9x10" 7.6x10" 8.8x10" TLTC ND
149 T-1 8.7x10* 7.2x10* 1.0x10° 7.1x10* TLTC ND
T-2 1.2x10° 1.2x10° 1.1x10° 1.9x10° TLTC ND

T-3 1.5x10° 1.3x10° 1.1x10° 1.6x10° TLTC ND
gz 7.1x10° 2.4x10° 2.9x10° 1.2x10° TLTC ND
bpep T 6.5%<10°  1.9x10° 1.8x10° 12x10°  TLTC ~ ND
=72 6.8x10° 2.0%10° 3.0x10° 1.9x10° TLTC ND
T-3 2.1x10° 2.2x10° 4.8x10° 2.3x10° TLTC ND
gz 9.1x10° 4.4x10° 4.9x10° 3.2x10° TLTC ND
N 8.5x10°  3.8x10° 3.8x10° 3.1x10°  TLTC ~ ND
T2 8.8x10° 4.0x10° 5.0x10° 3.8x10° TLTC ND
T-3 4.1x10° 4.2x10° 6.7x10° 43x10° TLTC ND
gz 7.3x10° 5.2x10° 4.1x10° 3.0x10° TLTC ND
35¢] T-1 9.5x10° 5.0x10° 5.4x10° 3.0x10° TLTC ND
T2 8.4x10° 4.0x10° 5.8x10° 3.9x10° TLTC ND
T-3 7.0%10° 5.6x10° 6.9x10° 5.3x10° TLTC ND
= 8.3x10° 6.2x10° 5.1x10° 3.0x10° TLTC ND
e T L1x10°  6.5x10° 6.4x10° 4.0x10° TLTC ~ ND
R ) 9.4x10° 5.0x10° 6.8x10° 4.9x10° TLTC ND
T-3 8.0x10° 7.6x10° 7.9x10° 6.3x10° TLTC ND

Y Too less to count
? Not detected
T AA 2 FES T AA 22 1% J7H T2 A 2 2% J7HN T3 AA 2 3% HoF

T
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#7713 FHF 719+ A2t Akt WA g
xT 1.5x10° 1.0x10° 1.0x10 7.5x10° TLTC”  ND”
0°l T-1 2.0x107 2.3x107 1.3x10° 1.1x107 TLTC ND
T T2 23x10? 2.3x107 2.1x107 3.0x10° TLTC ND
T3 2.9x10° 3.3x10° 2.3x10° 3.0x10° TLTC ND
ET 2.0x10° 2.6x10° 1.1x107 1.3x107 TLTC ND
o T-1 3.6x10° 3.5x10° 1.4x10° 3.1x10° TLTC ND
T2 3.0x10° 5.6x10° 3.4x10° 3.7x10° TLTC ND
T-3 6.5x10° 7.0x10° 4.0x107 4.6x107 TLTC ND
T 3.7x10° 3.2x10° 1.7x10° 3.3x10° TLTC ND
401 T-1 6.4x10 5.4x10° 4.9x107 5.5x10° TLTC ND
T2 73x10° 6.3x10° 5.8x10 6.4x10° TLTC ND
T-3 1.1x10° 9.4x10° 6.3x10 1.0x10° TLTC ND
gz 4.1x10° 2.2x10°* 1.7x10" 4.0x10°* TLTC ND
o) T-1 7.0x10" 3.4x10* 4.9x10" 7.6x10* TLTC ND
T2 73x10° 4.7x10°* 5.8x10* 7.6x10* TLTC ND
T-3 1.2x10° 7.2x10* 6.3x10* 1.0x10° TLTC ND
gz 4.1x10° 2.2x10°* 1.7x10" 4.0x10°* TLTC ND
25¢] T-1 7.0x10" 3.4x10* 4.9x10" 7.6x10* TLTC ND
T o122 73x10° 4.7x10" 5.8x10* 7.6x10* TLTC ND
T-3 1.2x10° 7.2x10 6.3x10* 1.0x10° TLTC ND

Y Too less to count
? Not detected
iz A4 29 57 T AR B 1% JUE T2 AR B 2% HUM T30 HA B 3% HUb

T
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A7 3¢ i g 71+ A 23t Ak IS -
gz 2.0x10° 1.0x10° 1.0x10° 1.0x10° TLTC" ND?
T-1 1.6x10° 1.7x10° 1.2x10° 1.7x10° TLTC ND
0
T-2 2.8x10° 1.4x10° 1.5x10° 2.6x10 TLTC ND
T-3 3.3x10° 3.4x10° 2.2x10° 2.6x10* TLTC ND
=7 1.2x10° 1.0x10° 1.0x10° 1.1x10° TLTC ND
T-1 2.3x10° 2.0x10 2.0x10 2.1x10 TLTC ND
74
T-2 2.8x10 2.4x10 2.6x10° 3.8x10° TLTC ND
T-3 3.9x10 3.3x10° 3.1x10° 4.2x10° TLTC ND
gz 3.9x10° 3.7x10° 2.9x10° 4.0x10* TLTC ND
: T-1 6.8x10° 6.4x10° 5.6x10° 7.6x10* TLTC ND
14
T-2 7.2x10° 6.9x10* 6.6x10° 7.6x10* TLTC ND
T-3 1.1x10° 9.4x10* 7.5%10 1.0x10° TLTC ND
- 1.5x10° 2.4x10° 2.4x10° 2.5%10° TLTC ND
T-1 1.6x10° 1.8x10° 6.2x10* 3.8x10° TLTC ND
21
T-2 6.8x10° 2.6x10* 9.2x10° 3.7x10° TLTC ND
T-3 4.8x10° 2.0x10* 2.3x10* 1.3x10° TLTC ND
gz 1.2x10° 9.3x10* 1.8x10° 2.5x10° TLTC ND
T-1 1.2x10° 1.8x10° 6.2x10" 3.8x10° TLTC ND
28
T-2 5.0x10° 2.6x10* 8.8x10° 3.0x10° TLTC ND
T-3 6.6x10 1.6x10* 2.3x10* 1.0x10° TLTC ND

Y Too less to count
? Not detected
gz A2 B8 T T AA 29 1% A7 T20 23 22 2% A7 T3 AR B 3% Hob

T
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Sample 10 goll 0.1% E+ HESF 90 nlE #7186} stomacherE ©]&3}o] 18 &<t
wA3sAaL, 0.1% B FHEFE olfste] WA IJAEAY. Tk AT
Plate Count agar(©|3} PCA, Difco Laboratories, Detroit, MI, USA)oll ='&3d}o] z+7} 367
ol A 48AI%F, 21Tl A 72413 wj sty @71 AEE PCACl =E3dte] BBL
Anaerobic Jar(Difco)ll Al 36C, 48A17F &<t wistith. WIS 100Ceo A 104
b v A st GEMEE AFEAIZL - PCAo| =dste] 36Coll A 48411 w33l
o} @59} HFolFT pH 3.5 F4A3 Potato Dextrose agar(©]3} PDA, Difco)oll =&
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ﬂmax

e_/umaxt + q() (Z\—]l N-z)
I+gq,

A V-D)oIA yo= A 042 27] TFF, ymas AW FAFS 55549 Log CFU/g
#oZ U™ Qe oA A 71 5 A oA A SEE %5 Log
CFU/g/days 2 WEFATE (2] IV-2)oll A go= A A3 dedd ofz 343 #y
A X FHE 5249 & = #A9 physiological stateE YWE = o] 8%, o]=
MicroFit program (Institute of Food Research, Norwich, UK)oll ¢]&]|4] Al4tE Lag time ©
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& Heg Yehit(d] V4, IV-s),
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<% IV-66> A B gf Wbz X9 73 A7 parameter H] 3l

x5 N, Novax H T - lag

2= 1.72 3.49 0.25 31.7

- T1 1.80 3.29 0.25 27.97
ST

T2 2.29 3.55 0.22 30.22

T3 2.19 3.59 0.16 31.01

2= 1.42 3.25 0.36 32.58

S T1 1.49 3.79 0.19 23.62

T2 2.09 3.92 0.16 26.89

T3 2.21 4.02 0.13 32.01

= 1.28 3.91 0.31 24.32

P T1 1.21 3.94 0.42 25.39

T2 1.26 3.95 0.38 22.7

T3 1.23 4.07 0.37 23.26

P2 AR BD FH7E T AR BT 1% JURE T2 AR BT 2% "I T30 AR B 3% HUt
.
<¥E V67> 1A B g7 vbdx x| oS5nd AJ3A FGr}

T R’ Br A RSME

. 0.985 1.0015 1.0084 0.09

- T1 0.967 1.0086 1.0056 0.02
ST

T2 0.955 1.0011 1.0143 0.12

T3 0.983 1.0020 1.0001 0.01

= 0.949 1.0031 1.0349 0.18

S T1 0.969 1.0056 1.0141 0.12

T2 0.974 1.0025 1.0034 0.06

T3 0.973 1.0062 1.0007 0.02

o) =t 0.955 1.0026 1.0123 0.11

P T1 0.990 1.0012 1.0004 0.02

T2 0.994 1.0001 1.0006 0.02

T3 0.996 1.0017 1.0032 0.06

arrn

FA7HN T AR 2 1% H7Hh T2 AA B 2% 27 T30 A4 22 3% WUt
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<3 IV-68> A & - vhidx AAA 7 A 9] parameter Bl L
CRis N, Noax T T - lag

=+ 2.56 5.9 0.69 5.86

- Tl 2.73 5.92 0.61 548
ST

T2 2.36 5.91 0.73 5.14

T3 2.25 5.59 0.77 4.73

=+ 2.49 5.58 0.78 6.27

574 7 Tl 2.22 5.53 0.62 3.94

T2 2.5 5.51 0.75 5.41

T3 2.12 5.58 0.7 3.67

) = 1.6 5.59 0.69 2.75

Qe T1 1.3 5.53 0.72 1.65

T2 1.6 5.65 0.73 2.85

T3 1.54 5.79 0.71 2.42

) =t 1.7 5.36 0.82 4.34

PN T1 1.95 5.35 0.7 4.14

T2 2.06 5.48 0.92 4.95

T3 2.15 5.57 0.85 5.07

ar7 4

9 LT T AR BT 1% B T2 4R B 2% HUb T30 AA B 3% HU)



<E V69> A B2 g Wz 2AAe] o Smd gy ot

Ehil R’ B Ar RSME

o ==t 0.982 1.0032 1.0003 0.03

5 o T1 0.957 1.0070 1.0016 0.03

FHET

T2 0.980 1.0049 1.0008 0.03

T3 0.982 1.0036 1.0004 0.15

ozt 0.992 1.0009 1.0000 0.1

)47 T1 0.932 1.0129 1.0045 0.12
T2 0.984 1.0034 1.0004 0.1

T3 0.954 1.0096 1.0025 0.12

oz 0.933 1.0214 1.0098 0.06

A e T1 0.908 1.0338 1.0188 0.14
T2 0.945 1.0167 1.0058 0.08

T3 0.932 1.0221 1.0100 0.05

ozt 0.978 1.0055 1.0006 0.13

P T1 0.963 1.0067 1.0011 0.14
T2 0.991 1.0019 1.0001 0.11

T3 0.985 1.0027 1.0001 0.11

HET: AR B TR T AR B 1% d7b T2 HA S8 2% 27 T3 A4 B 3% Wt

7hH Ao A9 o= REY

AA A FAE SAREQD g AxjH e A9 W 5CelA o, 14, 21, 28
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oF wlzgk o] QA Hado] dFHA e <a¥ V25> A2t Ak GA] H|
=3 A MRS JEilY <" V26, V27> BE Zd oA dxad 49
A% A fFo A Aozt yEtA] gtk T A 04 271 B
AA e H7bel AHglo]l vlgh 7o #FE UHEWALL o] 7] w4 o
Foz A a4 A H23 sEo R AFHAY. Fage] AU A £ 45
Nz Aol H)=23 Hel 1.11~1.47 (Log CFU/g/day)S UWEMAL thZzT2
A5 7P e A £29 L1111 BUlYh Lag time®] A5 T37F 7 21 13.74

(days)S YERA L Y x] Aol S 12.66~13.59 (days)e] ¥ 5 YeERHATH &
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<& V270> AA B2 FHy ) 2AA @A e parameter H] L
N,

CRI o Nuax E,Inax T - lag

o = 2.24 4.62 111 12.66

o T1 2.43 4.85 1.22 13.14
o T2 2.42 4.86 1.42 13.59
T3 2.64 5.07 1.47 13.74

o = 2.18 4.44 0.57 1111

I T1 2.45 4.53 1.18 13.38
T2 2.45 4.67 1.17 13.19

T3 2.68 4.86 1.14 13.33

o 27 2.02 4.22 0.95 11.9

- T1 2.12 4.69 1.37 13.27
T2 2.42 4.76 1.24 13.27

T3 2.48 4.8 1.24 13.31

o 2 1.99 4.6 1.39 13.4

PO T1 2.26 4.88 1.4 13.48
T2 2.52 4.88 1.37 13.47

T3 2.57 5.01 1.44 13.61

iz AX 2 FH T AR 2 1% J7RE T2 AX B 2% WU T3 AR 2 3% M)

arrn



< V71> A 2% &F 9 2A79 52D Jed
T R Br Ar RSME

o) = 0.992 1.0009 1.00 0.04
PN Tl 0.978 1.0020 1.01 0.08
ovT T2 0.991 1.0009 1.00 0.04
T3 0.968 1.0022 1.01 0.11
o) = 0.800 1.0446 1.05 0.14
2147 Tl 0.997 0.9996 1.00 0.06
T2 0.990 1.0004 1.00 0.06

T3 0.978 1.0005 1.01 0.1

) =+t 0.996 1.0007 1.00 0.01

Qe Tl 1.004 0.9992 1.00 0.01
T2 0.994 0.9998 1.00 0.07
T3 0.980 1.0016 1.01 0.08
o) %t 0.999 0.9992 1.00 0.08

P Tl 0.957 1.0039 1.02 0.15
T2 0.998 1.0001 1.00 0.03
T3 0.993 1.0003 1.00 0.06

Nz AA B2 FEO T AR B 1% WU T2 AR R

=13
=

2% H7H T30 AR BT 3% Wb
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<% V72> A & - b AAIA] 7A A7) parameter H] L
=5 N, Ninax 5o T — lag
o) =+ 2.23 4.62 0.65 13.79
N T1 2.41 4.89 0.53 13.14
oeT T2 2.34 14.8 0.34 10.22
T3 2.63 5.08 0.70 13.39
S 1.97 3.37 0.39 10.99
L T1 2.26 5.25 0.84 12.16
T2 2.26 4.42 1.06 13.01
T3 2.52 4.3 2.60 13.75
o %+ 2.05 6.39 1.11 12.01
et T1 2.19 4.79 1.40 13.31
= T2 2.29 5.96 1.85 13.21
T3 2.41 4.37 1.16 13.42
o 2.01 5.39 1.57 12.62
P T1 2.28 6.58 1.26 12.04
T2 2.5 6.57 2.05 13.21
T3 2.52 5.12 1.48 13.49

FAR7HN T AR 2 1% H7H T2 AA B 2% 27 T30 A4 22 3% WUt



<F IV-73> AR £ 1 A 5 A Hot

=5 Vel Br Ar RSME

o] =+ 1.007 0.9987 1.0012 0.03

RN T1 0.988 1.0007 1.0045 0.03

o= T2 0.908 1.0184 1.0066 0.34

T3 0.978 1.0010 1.0102 0.11

o] 2+ 0.940 1.0055 1.0008 0.03

S5 T1 0.991 1.0015 1.0005 0.02

T2 0.983 1.0012 1.0042 0.07

T3 1.00 0.9997 1.0000 0.03

o]z 0.998 1.0003 1.0008 0.03

Qe T1 0.926 1.0005 1.0041 0.07

T2 0.931 1.0184 1.0120 0.08

T3 1.002 0.9993 1.0017 0.04

T 0.977 1.0084 1.0017 0.01

o T1 0.927 1.0250 1.0165 0.03
Akt

T2 0.966 1.0088 1.0041 0.05

T3 0.990 1.0008 1.0036 0.07

=7 AA 2 FE -1 AX B 1% "7 T2 AA BE 2% "HUFA T30 AR 2 3% @1t
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<# V74> 3|FAZA S o] &3 AAEE vz 2AA Y A% F TAF(Y)k A%
71K X)) A A
. Calculated
R 314 & ,
period(days) at Y=5
=T y = 0.0851x + 3.0937 0.880 22
T1 y = 0.0832x + 3.2042 0.901 21
T2 y = 0.0886x + 3.0253 0.879 22
T3 y = 0.0865x + 2.9179 0.894 23

G A% 55 £0% TALS T A% 55 T0% 2% A0 T2 AX 55 E0E 4% AT

4+

<# V75> 37 AA S o] &3 HAAEE Fibs SAFe A T FarMe A%

ZI1HX)ZE Y A 4

calculated

T 3] 2] A period(days) at
Y=5

ET oy = 0.1026x + 1.816 0.910 28

g a2 TI y = 0.1053x + 1.9935 0.920 26

Al A] T2 y = 0.1057x + 2.0044 0.919 26
T3 y = 0.107x + 2.1907 0.925 24
ET y = 0.0839x + 1.8862 0.895 33

7F 2~ ATl y = 0.1258x + 1.7953 0.922 24

A T2 y = 0.1454x + 1.8437 0.899 20
T3 y = 0.1348x + 2.0145 0.911 21

T A2 5% EFE TN L AR 5% ERE 2% AFT; T2 AA v E£E 4% A7

ann



<i# IV-76> 3 ALAA S ol &3 AAs5H EF= H7F 39 A% T TS A
G713 A A
calculated
5 3]+ 2 A period(days) at
Y=5
Ty = 0.1423x + 3.014 0.964 14
A TI y = 0.1564x + 2.7486 0.990 14
T2 y = 0.1421x + 2.9301 0.951 15
Ty = 0.1423x + 3.014 0.964 16
FAE TI y = 0.1564x + 2.7486 0.990 15
T2 y = 0.1421x + 2.9301 0.951 16
HET: A4 55 EFE TR T AA 55 EFE 2% b T2 AA 5% EFE 4% dUHT

19 A% T

(V)ek A7

&

Correlation calculated

e Regression - equation Coefficient period(days) at Y=5

o) =+ y = 0.1736x + 2.4634 0.899 13

T1 y = 0.1695x + 2.6334 0.956 13

T2 y = 0.233x + 1.986 0.945 12

T3 y = 0.237x + 1.9664 0.942 12
Uz AR A TV T @832 AXEE 1% 3275 T2 3% A48T 2% 27 13 434
Z AAEL 3% "I

anA
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calculated

sS4 Cha period(days) at Y=5
g2+ y = 00555x + 4.4123 0.332 10
5 Fsl y = 0.0617x + 3.7432 0.861 18
% Fs2 y = 0.1414x + 3.1625 0.973 13
=l Hsl y = 0.082x + 3.1212 0.926 21
% Hs2 y = 0.0847x + 2.8769 0.784 19
=z

AT BT Fsl: 5 2R AXEE 1% HA7H5 Fs2: 5 278% AXEE 2% M7 Hsl: E30F 724

=

-+

T Hs2: G3Ax AXED 2% A7

<¥ IV-79> 3C AA 3toll A AXEE dbAZ LA A9 A 7]k

fr&71¢ (days)

Calculated Estimated"
22 15
21 14
22 15
23 16

5% S0E TN L A4 5% S0E 2% B T2 A4 5% £0F 4% AU

ana



< IV-80> 3C A& ol AALT Fike SAFe A71%

8713 (days)

T Calculated Estimated”
= 28 19
Tl 26 18
T2 26 17
T3 24 16
o = 33 22
Tl 24 16
T2 20 13
T3 21 14
| 5% T8 FANT; T AA BF EFE 2% AU T2 AA BF EIE 4% Y7

<3 IV-81> 3C A% sl A HAAsH = H7F de| A7

%713 (days)

5 Calculated Estimated"
o) = 14 9
A Tl 14 10
T2 15 10
o) = 16 11
QA T1 15 10

T2 16 11

A EF = 2% JH T2 AA 5 EFE 4% HUH

o
N
ot
e
il
-
el
N
N
N
=
oy
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a7 A €=
dx , A7 e A
E¥ 2 yg (%)
AA Aol dFE ol&d vz SAFATA
EFHAE B9 | Wix & 2 dkAx AAADS AlZRE7] 9
ol-ggk A Wz | g HA o dAy I B 7)) widH] | 100
SAE E S48, #4A Aol A wignE
Gsel S WAE FAES ALAYS
AAEHo] H7bE 7S5 E SAFEEAA
7V BARES o] 83 | A 2 daaaA)S Autely] % HHo 9
A FAEEE 99 | 5 2 HA 2 e E gYste] #AHES | 100
SAE o] &gk SA|FolA AT F e FHE
AAA AFE FAHE AAAE AEeel e
7V FakE ol &
2007 SANFE AZA] 7hE FAE o8 HAE AxA EAANEE
~ AN 95 45 A=Y fa rAE 28 2 8| 100
2008\ | FALEe] S8 mAE | AR
AE 2 #8574
B FAEFe AY T 27 o7 tdsr 34
A S AL | Qlzte] mE WA HFE o= F gl
A F MAE 2 | EES T3 (mathematical modelling), kinetic | 100
&= model®] 87 |parameter®] A3 XA 3 (simulation data)S
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