Development of Korean-style jerky and restructured

jerky using low-valued beef and pork cuts
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SUMMARY

I. Title
Development of Korean-style jerky and restructured jerky using low-valued beef and pork

cuts

II. Objective and Importance of Research

1. The jerky, contained high protein and calories due to using lean meat, is easy to
storage and carry, and very important food for growing children. However, the high
quality of jerky is needed to develop because the general jerky is tough or hard

texture.

2. The jerky to improve on texture develops by established hygienicially safe method of
drying and added some humectants, so it is necessary to develop the jerky which is

popular among customers.

3. It's a desirable thing that we wused to bring in the terminology of predictive

microbiology to analyze a hazard for safety of the manufactured jerky.

4. Though the established jerky was made from beef, to utilize with beef and pork,
low-cost and low valued parts, will be created a new consumption culture by developed

the restructured jerky(stick type).

5. The pig industry will be protected from a continuous consumption plan of low-valued
parts and the jerky such as traditional meat products needs to develop systematically

and to produce a hygienicially safe goods for opening up global markets.



[I. Content of Research

The purpose of this research is to improve consumptions and promote safety by
commercializing and developing jerky of Korean-style which are improved texture on
establishment for suitable drying conditions and addition of some humectant using

low-valued pork and beef cuts.

1. Content and scope of research(lst year)
The purpose of this research is to develop Korean-style jerky through standardization
of jerky seasonings and establishment of processing condition for improved texture

using low-valued pork and beef, and researching about pathogenic microorganisms.

1) Development of the jerky seasoning of Korean style and establishment of marinated
conditions

2) Establishment of drying conditions for improving textural properties of the jerky

3) Comparison on quality characteristics of the jerky with some humectant and tenderizer

4) Separation and identification of pathogenic microorganism from raw meat preparing for
the jerky

5) Observation for pathogenic microorganisms and evaluations for safety of jerky in relation

to compositional changes

2. Content and scope of research(2nd year)
The purpose of this study is to develop on the restructured jerky of stick types
using low-valued pork and beef and assure on safety of food through establishment for

a prediction model of microbial quality of jerky as storage conditions.

1) Establishment of the processing conditions of restructured jerky according to formula

rate of pork and beef.



2) Investigation for quality properties and development the restructured jerky of stick
types with mixing on pork and beef.

3) Assessment of food safety and examination of pathogenic microorganism according
to packaging and storage conditions.

4) Safety tests of ingredients by inoculated pack study of food-borne microorganisms

5) Establishment of estimated model on microbial quality during storage

6) Proposal of shelf-life on the jerky

. Result and Suggestion for Application

. Results of this research

1) The beef and pork jerky marinated in soy sauce and pork jerky marinated kochujang
were developed by Korean-style jerky seasoning ; Seasoning of mixed soy sauce
and meat stock / soy sauce, kochujang, meat stock, and smoking flavor. The curing
time was shortened and yield, water holding capacity, and tenderness were improved

by tumbling processing of those meat.

2) The jerky quality was tested at various drying conditions and the drying condition

was established for hygienicically safe and improved texture

3) The softer jerky was developed by some humectant and tenderizer was investigated

quality characteristics

4) Raw meats of the jerky were purchased from the markets and carried out separation

and identification of harmful microorganism

5) Viable cell count of harmful microorganism according to ingredient compositions of
seasoning, seasoned meat, and jerky during the production of jerky and assessment

of food safety were operated.



6) The processing conditions and quality characteristics of restructured jerky were
investigated through various formula rate of pork and beef. The formula rate of
ground meat(pork:beef=85:5) and binding meat(pork:beef=5:5) was established. The
best drying condition was slowly increased the temperature ; at 55°C for 3 hour —

at 65°C for 3 hour — at 80°C for 1 hour.

7) The quality characteristic was investigated after mixing a established formula and
producing restructured a stick type of jerky with a diameter and length. The
restructured jerky that was used a cellulose casing and molded with 15 cm was the

best one.

8) Using vacuum and non-vacuumed packaging, viable cell of slice and stick types of
jerky with various storage period was measured, subsequently it was almost regular

level during storage period.

9) The jerky added some nisin manufactured according to testing food-borne
microorganisms in all process and processing technique of hygienicically safe the
jerky was developed by investigated the effect of some nisin on jerky during

storage.

10) Although the suitable model was verified by estimated a microbial growth, it wasn't
made an accurate estimate due to no significant difference in microorganisms
because the bacteria was destructed during processing.

11) The shelf-life was estimated by changing of preference during storage of jerky. The
result was that it would be possible to industrial circulation until 6 to 12 month at

25°C although it was great difference with storage temperature.

2. Suggestion for application of result

,10,



1) As the recipe of the general jerky seasoning using Korean style seasoning(soy sauce
and kochujang) is quantified, more objective data can be obtained insured. And it can
be possible to make industrial processing of jerky because the quality property and

manufacturing process are established.

2) After improved marination conditions during jerky processing, the established
conditions for high quality and shortening the curing time are compared with
immersion processing. However, it is necessary to be continually studied and

developed until the jerky can come into wide use.

3) The new system of jerky processing was developed by addtion of humectant or
tenderizer and immprovement of drying method for better texture of jerky. Patents
applicated and it is needed to produce and taste the first product and lead to

commercialization

4) Because the restructured jerky of stick type can be carried conveniently and is
developed to easily ingest, present consumers would be satisfied. And the cost of
production can be reduced because of using low-valued parts of pork, so the value

of the meat products is raised.

5) It is feasible to maximize profits and reduce cost because pork meat among the
low-valued pork parts account for large portion of carcass weight, and meat industry

in financial difficulty will be solved by new demands
6) If slice and stick type of jerky including the Korean traditional seasoning are

promoted as the items of export on a long-term basis, the value of the meat products

can be improved and the potential market of export can be broadened.
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0
whul g
%) 43.80+1.89 42.74+1.84 42.224+3.64 42.36+7.70 51.66+0.73 48.744+2.03
0
ﬂfﬁt}%]: C A D BC B BC
(0/) 5.93+0.04 8.50+0.09 5.524+0.18 6.01+0.15 6.27+0.06 6.13+£0.147
0
SRS T 079+£0.08%  0.53+0.03" 0.82+£0.01*  0.75£0.01¢  0.64+0.06°  0.67+0.06"
(rzslfg) 0.78+0.39%¢  2.46+0.15"  0.48+0.20°¢ 0.42+0.16°  0.97+0.30°  0.72+0.31%¢
VBN
(me%) 20.39+1.28 20.42+3.96 21.14£0.99 22.47+0.99 21.84+1.23 21.12+0.99
A gEAtE 2o oA AR ThE AR §9X7F 28 (p<0.05).
<HEI-2> AT F55HE SX9 &4 v
3 = T-1 T-2 T-3 T-4 T-5 T-6
Hard
(oﬂa;“el:) 5.47:0.72° 6.38+1.97° 5.60+1.11° 743+2.19° 13.18+2.03" 10.17+2.18"
SPrINgIness o oc.002  0.9540.04  0.94+0.04  0.9340.05  0.95:0.10  0.93+0.04
(1)
Cohesi
O(fs;vilj‘ss 0.24£0.03" 0.2040.06" 0.22£0.04*® 0.11:0.04> 0.18£0.04° 0.19+0.05°
o B o
Gumminess 41 026¢ 1214043 1304041C  0.874047° 237+40.60° 1.91+0.49"
(B2, kg)
Chewi
SWINESS 1 254025C 1.17+043° 1224041 0.82+046° 2.30+0.64" 1.78+0.46"

=7, kg)

AP gt 2 gl AR 2 BAkl foAh 9 (p<0.05).

,26,



3 = T-1 T-2 T-3 T-4 T-5 T-6

155 17.10£1.07% 19.14+1.59% 14.86+1.23°® 25.11+£1.90* 27.11+1.91*¢ 19.20+3.83"
305 24.01+1.505° 24.61+0.805° 22.14+1.67°° 36.37+2.21%° 37.79+2.99"° 27.46+5.385
455 29.13+2.00°% 29.85+1.59% 26.93+1.43° 42.59+2.09"" 45.62+3.84*" 32.20+5.95%

602 31.64+2.36°" 31.88+1.96° 29.45+0.73" 47.10+1.73% 52.37+1.61** 34.33+5.57°

AC g ERLE 2o i AR o2 Zxzke] o7 dS(p<0.05).
k=] =

AEAE 2E Aol AR e BAD] £47h 9 S p<0.05).

4, QoF
NFdA FEHL U= 6 T $5% L B8 XS FYste] 24 EAHS A4S
Atk AT FAL ddskA A Az, FETFFL 18-34%= thFskAl HEL

ox 3L
o Mo

htt

£

>
ox K
o
2 o
)

ole] ZAL A AFol HEHE S AFE FAe #Ushx Eokn, dwx
ol Ads we FA Aok dehgon @ 540 gtk e FAH F
22 AES) A8l A% A Aol Bt
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2t ¥ Ax
2 Ao AgE Sy AxWHL <THI-1>o YefNA JAE 6, 12, 24, 48
Az s S3 "g9E58S 10, 20, 30, 60% T S-S Ay L8 Hdx7)

(Enex-CO-600, Enex, Korea)oll ¥l HAZE AASAY. o8 on|AHS T3 AU
S ALoA gAEZ & 7h= Hewx o FA2E7F 744 50°C,
60°C, 70°C7} ¥ E= 51°C(605)—62°C(60 5y —>72°C(90 1) ©. 2
F 3AITF 30 Y REE WA AAIEEATH AxAIZ] SFEE 25°CE

Ao Bastas A9

C—E =

3T

&

iﬂl

o_%

A 3

&

ERER

71

A

Al

rUlo

polyethylene bagell o]

1.4

_—1—‘

u&ruz
>4

EIL
%>ﬂ
n.qon:i

_4

=

=

_,_4
/\

ok

H ke

pul

N

2,3, 6,9, 12, 24, 48A17F) 2 B E-2](10, 20, 30, 60%)
Az o] B hIF %2 AEAsint

5o 7

EI

J[Nl
oZi
Oll
_&

rug
FE
o_>L
r—{u:

v

o) 2k

S 105°C A Az,

2o Soxhlet ¥, Z3]& TS 550°Co A 2

JI,

=

_qo
m&m
12
o_>L
r{m

2 Kjeldahl ¥, %A

5) 5l 0.7 3

e AOACH(1995)0] e} 23
3}

=

=
&

1_4

e s

F—.Q

J;‘:

shsiet.

m}‘,
ﬁ

3) pH 74
AR 55 FH3so 20 m¥} &&383L Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)E AF&3to] 8,000 rpmol A 13+ &g
toledo 340, Switzland)E AH&3ke] =43k th

=22
o T
&

5 pH meter(Mettler,

4) X4 (Water-holding capacity) =7

Grau®} Hamm(1953)9] filter paper pressH< $-83Fc] 57#12¥ plexiglass plate

T ol o] ¥x](Whatman No. 2)& Fi A& 300 mgs 3t 1 9ol & o
plexiglass plate 1705 1 9lol X7 w3 AdAHI FHgoz 38T A7 & oz
AE Aol 7] sHo] £ol v Fi WHAH} Fio] o e FiY TH
%2 planimeter(Type KP-21, Japan)S A}-&3lo] =7 &}9ich.



At L4,

5) A % (color) =4
§3¥ 9o ¥WE Colorimeter(Chromameter, CR210, Minolta, Japan)Z
a' -3t b -3 FAsATh o] FEMLE LT-ghS +97.83, a’-Fko] -043 b -7k
o] +1.98¢1 WMA} FFAES AHEFTH
6) AxT&
Ax 5 w320 FAE S48, 559 FA e %= A=At
7 ERSA
29 &4 texture analyzer(TA-XT2i, Stable Micro Systems, England)e] 5 mm 4]
7 A8y 2% probe(5 mm diameter cylinder probe)E 23t AzE S3xo
A Wy £xo 2 #BFA|A hardness(d =, g), springiness( A1), cohesiveness(-5
A1), gumminess(H 24, g), chewiness(RW o4, g5 wA3Ath olwle] B xHe
stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm=Z A 3lo] FA 33t}
8) TFE & =(Aw)
FEEgd S 4S54 7](BT-RS1, Rotronic, Swiss) |&3le] A A =A
719l YR LxZ2 25°CE AT 308 Ao w =AU AYFEES e,
BAlEEe 2 7 307 s WEo] gls wWE HATHOE h
9) A=3hH&
Arstee] SHES & 5(1988)°] WS &5t om, Agd F7Fd F9 3
FS AAtste] dxEo SR dE %= AFES AT
10) A & 4F9) & (Thiobarbituric acid)”’} =4
5(1960)%] FFHE S&ste] AAstAT A Abstel] o st
WS- A1 21§ spectrophotometer S
2lo] o3 TBA7FE AF&E38t3l o

TBA+= Tarladgis
2] ¥+ malonaldehyde®} thiobarbituric acid(TBA)E
O}Oq 538 Ill’l’loﬂ }\1 3,;;% = 5—74 o}-Oi O]—EHA =
A .

[e)
°ol-&
™, TBAF X &= mg malonaldehyde/kg S 2 EF L Th
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D

,31,



1) 324 4718 A (Volatile basic nitrogen)”} &7

3 718 2 A (VBN)E Kohsaka(1975)0 28+ conway W] &AM S o] &3}0]
ZAsAth AR 10 g2 Ade] THF 30 mlS 713 3 #27|E o] &3ho] 287t

W33 100 mlZ mass up $+ 5 whatman No.l o ZA| 2 o] #}a}gr}. o o
conway 7] ¢]Ae ¥l Ao 0.01 N H;BO; 1 ml¥} conway A]°F 100 ulE a1,
50% KoCO; &9 1 mls wWEA e Fistal LHd ts =LA £5
AW &Hs EFT F 37°C stollA 2417 5

o 0.02 N atgolor HAsto] Aibatitt,

=l

ax

A () x 1 x 0.02 x 14.007 x 100 x 100
A 32 %F(mg)

12) ¥5AA

g FHE 989 panel £ US FAG AxE SEES A Fo), Adx FA
o AAF 7lE =] diske] 747t 104 Rbgow HAsta 1 HtAES et
of Hluetdtt BAZANA 1082 7H sekaL, 132 7B 4ot 24 ZHE
ettt =351 18] b ek, 10-e] 7B =37 Ag SxE UEdT

13) &A1 2]

EA 22L& SAS program(Statistics Analytical System, USA, 1999)2] GLM(General
Linear Model) procedures &3}o] EA138t 3, A g]5-7ke] w3t ¥l Duncan®]
dsHAS S8t Fold AA(p<0.05)= FAlsHAH

,32,
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SESE
Z0 5 X = X Oohéo_ﬁ
L“’f“l‘]

Z 2} o] 2 (6-8 mm)

AA A ZHG, 12, 24, 48417
B 58] A 7H(10, 20, 30, 60%)

Kl Z
50°C(60%) — 60°C(60%) — 70°C(90%)
Wy pral
25°C, 30+
3z 2}

<ITHM-1> Fx9] AxeHdr=
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<HEIM-5> AlFol %5+ flavoringS #7138 =55

il

ek

94

e

A
= TA DA DA

g o= amwy 0 E PP

A7IA =Y A=Y AF7IA =Y
A 7.33£0.50 7.44£0.53  7.56£0.73  7.56£0.53  7.67£0.50  7.67+1.00
el 7.00+£0.87° 7.44+0.53"" 7.44£0.73"" 7.78+£0.67* 7.67+0.50*" 7.89+0.78"
AL 6.78£0.67 7.00£0.50  6.89£0.60  7.00£0.50  7.11+0.33  7.11+0.60
gFA4 7.00£1.12  7.2240.67  7.11£0.60  7.00+0.71  7.22£0.44  7.33+0.50
=3 3.89+0.78" 2.78+0.97*® 2.89+0.93*% 2.00£0.71° 2.33+0.71° 1.89+0.78°

A=<l
5%

6.56+0.53°

6.89+0.60°C 6.89+0.78C 7.33+0.50*® 7.56+0.73"® 7.67+0.71%

ModEAbE 2o el MR ok ZaRkel FAE 9 (p<0.05).

<®M-6> (7, 154, 57 3 FANES o] &ato] Met =552 4 54
3 % 3 - 55 gonwg GO NTEE
T AT
A 6.91+1.38" 8.03+0.79" 7.64+0.81"° 8.27+1.10*
Ea 7.27+0.65 7.94+0.50 7.45+1.37 8.09+1.22
Ax 6.82+1.17 8.21+0.83 7.1840.87 8.09+0.94
oA 7.64+1.03 8.59+0.94 7.64+1.36 8.45+0.93
=3 2.00+1.10 1.61+0.83 2.00+1.10 1.45+0.69
xifg’; 7.64+1.03% 8.69+0.70" 7.91+£1.22"° 8.82+1.17%
AP R 2 golM AR o EAzk] o2t L (p<0.05).
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160

160
——ESEX  --=-28LE ——ESEX --=-282=
T ;‘? 140
= o
% R [
=4 w T - :T?O L
® 120 ] e 0
120 ‘r_‘ E|]|] 120 /‘/
.‘ ,”
100’ r r r r 100 / r T T T r
0 5 10 15 20 25 30 35 40 45 50 0 10 20 30 40 50 60 70
Al 2t(hr) Al 2H(min)
<THUM-3> #A 2 G55 A7) e 28 $x 2@ 8§ $EFEo =& Ws}
<HEIM-8> A AlFbe] W2 =5 £ P 5 59 o|sted 54 w3}
g5 A= 1A13E 673 124 3F 2441 3% 48413k
S&9%  5.44+0.06 5.44+0.05" 5.45+0.09 5.48+0.06 5.49+0.07°
pH i
ESFA 550+0.15 5.56+0.17° 5.51+0.15 5.52+0.13 5.58+0.11°
g S%9E 4890+3.17°  53.82+1.40%  55.0042.73°  57.13+1.65%  57.91x1.61*
ET—v
(%) =852 495545267  51.56£1.76° 53.28+3.80°C  55.94+4.77°%  57.67+3.06"
GO % 3567+1.54"  34.73:0.97*%°  33.47+3.32%°  33.49+127%  33.38+1.34%
Color-L )
=85 43.5743.01%  43.11£1.51%  40.30+2.94%  38.53+3.02°"  38.00+1.83
LG9 E  9544051% 10324045 11.06£0.53°  11.85+0.73%"  12.81+0.60""
Color-a i
=852 1041£1.01%  11.90+£0.55”*  12.62+1.02°  13.36£0.67%  14.10+0.60™*
ogoT  431+1.30" 4.00£1.10"  3.58+£1.47*%  3.48+1.59"%"  3.06+1.33%
Color-b i
=S5 11.3241.86™ 11.21£1.44%% 10.25+1.23% 9724141 8.09+1.60™

AR RGE e oA Mz e
S aEAE e doA AR g

ARl ol A 7E 9l (p<0.05).
AR el fro) A7t 2 S(p<0.05).
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<3 g Ao W B A4 2 9§ $E9 olglsty 54 W3}

g = 105 205 308 60

5.4440.03" 5.45+0.01° 5.51+0.09° 5.49+0.13°
pH

5.36+0.08" 5.38+0.08" 5.38+0.08" 5.36+0.08"
023 52254217 53.49+4.66°C  55.50+3.53*"  57.24+4.67"
(%) 52.19+3.57¢ 53.24+2.96°¢  54.87+2.53"P 56.00+1.934

35.39+1.73%  34.99+137*%"  34.76+0.69*%  34.12+1.86""
Color-L

44.45+41.98%  42.72+1.98%  42.19+2.19% 41.88+1.72%

11.35+0.88° 11.44+0.70° 11.55+0.73° 11.69+0.51°
Color-a

13.01+0.76 13.1£0.90*%*  13.56+0.98™ 13.66+0.85™

4.75+0.89° 4.04+0.62"° 4.01+0.46%° 3.7240.90%°
Color-b

14.53+1 45"

13.88+0.855*

13.80+£1.748

13.65+1.74%

MO mE A
S aEAE

oA ME thE

N Az the Bl 9747 94 (p<0.05).
A F2 27k 9%(p<0.05).
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<EIM-10> H A Al M2 E5SE 9 559 AR 4
B 4= 6~ 7t 124 3¢ 244 7F 48 A 7T
Rsay THE 28.8240.73%  28.87x0.71°  29.23+1.09™"  29.84+0.94"
(%) ESE A 2805+1.02°  28.22+0.94%  29.15+1.13%  29.82+1.04"
e R e 5 E 47.56+0.80  47.71+1.46  46.55+0.44 46.86+0.61

T2 19 o

(%) =S H A 4883+0.60  48.57+130  48.07+2.01 47.24+1.00
2]} o} 2 SHSE 7842006 7.98+0.15  8.04+0.08"  8.01+0.07"
(%) E8E ] 82240110 8.05+0.09°  8.06+0.11° 7.89+0.02¢
3|53 FHFE 7024013 6.96+0.12  6.95+0.32 6.97+0.12
(%) =837 7.00+0.15 7.01+0.14 7.03+0.04 7.02+0.08
PR 2 deld AR e BAR o3t 25 (p<0.09).
CP ARl 2o dolA AR ThE Bk §-937) 918 (p<0.05).

<EM-11> FE8 Ate] W2 244 ¥ 2 S35 3¥0 dubgR 24
3 5 9= 102 205 308 605

s=ngher L9 9%  2060+0.68°  29.83+0.98"" 30.04+0.81*  30.56+1.03"
0, -

(%) =854 204041.03°  29.72+071%F  29.77+0.54*  30.36+£0.86"
chl A 3 e S&E 48.01+0.45 47.62+0.95  47.40+1.20 47.68+0.92
0, -

(%) =852 47974085 47484123 47404092  47.48+1.09
2 s} 2 TESE 7.9240.09 8.03£0.09"  8.04+0.08" 7.92+0.15
0, -

(%) E85x  796£0.07°  8.19+0.10™  7.89+0.08%  8.12+0.06"
B SESE 6.9120.12 7.01+0.03 7.00£0.15 6.97+0.07
0, -

(%) =852 6.99+0.23 7.00£0.02  7.0240.22 7.0140.19
PR e el Mz b EAzkel foXIE 9 (p<0.05).

PP 22 delA AR o AR fe37 2E(p<0.05).
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<HEM-12> A At & =55% 9 $553%2 =24 54 W3}

5 = = 6~ 7k 12A] 7F 244 7Y 48 A 7F
Hardness FHFE 5.66£0.57 5.62+0.50 5.55+0.49 5.47+0.52
(%=, kg) =554 5.72+0.56 5.65+0.51 5.57+0.51 5.55+0.48

AB

Springiness $E$E 0.86£0.07°  0.88+0.09"  0.90+0.05 0.92+0.04"
(&%) EHFA 0.89£0.04 0.91=0.04 0.910.03 0.92£0.03

Cohesiveness 755  0.16£0.01°  0.16+0.01°  0.18£0.02%  0.18+0.02"
3% ESTA 0 0.1420.02°  0.16£0.02"  0.16£0.01"  0.17+£0.01"
Gumminess S99 0.88£0.08™  0.91+0.08°  1.01£0.07*  0.99+0.09™

(e}
Y
(H2A, kg) =gz 0.81+0.09%  0.91+£0.09* 0.91£0.09"°  0.92+0.09"°

Chewiness SHSE 076£0.07°  0.79£0.08"  0.92+0.07*  0.91£0.09"™
Re4, k) =gz 0.72+0.09° 0.83+0.09" 0.83£0.09"°  0.84+0.08"°

f» B jEals 2o oM Nz g2 51}{ o fFolA7t L& (p<0.05).

©0 A go dol MR e Exrte] £937t 98 (p<0.05).
<®I-13> BEF Al M2 =55 4 5539 &84 EA Wl
3 A5 103 201 308 60
Hardness &5 4.59+0.47 4.50+0.48 4.37+0.50 4.40+0.47

[
o
(A=, ke) =554 4.43+0.42 4.3440.36 4244032 4.27+0.29

Springiness FHE 091+0.03 0.93+0.04 0.93+0.03 0.92+0.05
(29 4) =53 % 0.89+0.04°  0.92£0.05*%  0.93+0.04"  0.94+0.03*
Cohesiveness 15T  020£0.02"  0.21£0.03"  0.22+0.02°  0.22+0.02°
(&34) =53 % 0.16£0.02"°  0.17£0.02%  0.20£0.01™  0.18+0.02"
Gumminess SSE  0.93+£0.05 0.95+0.09" 0.94+0.08" 0.96+0.08"

(e}
Y
(H2A, kg) =o=mx 0.72+0.08®  0.73+0.08  0.84+0.09™"  0.79+0.07*%"

Chewiness TH¢E 085£0.06"  0.88+0.08"  0.87+0.08"  0.89+0.09"
a4, kg =93z 0.64£0.07%"  0.67+0.08™  0.77+0.08""  0.74+0.06™"

AP gQEAE 2 ol AR g2 B $927F 9S(p<0.05).
20 aEAE e doA AR ThE Bk §927F U-S(p<0.05).
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<HI-14> DA A 7be] He =45

il

I

3 = A8 6~ 7t 124 7+ 487 7+
25 E  41.69+0.67  41.51£0.37"°  40.92+0.24%°  40.61+0.63""
Color-L B A A B B
=532 44.7040.74%  44.55£1.91™  43.72+0.64%  43.02+1.17™
55 6.21+0.54°  6.43£0.58°"  6.87£0.39"%"  7.24+0.85""
Color-a B c c A
=53] 7.71£0.39%*  7.90+0.46"" 8.64:0.29™
R 0.96+0.46""  0.88+0.34""  0.7120.49"®"  0.55+0.15""
Color-b B A AB c
=53] 2.75+0.34**  2.51+0.32*™ 1.82+0.44*
AARGE  THFFE 02120.03™  030£0.03™ 0.310.03"
(mg/kg) =53 0.18+0.01°  0.29+0.02° 0.31+0.03°
g slg FTHFE 1611181 16.81=1.14 16.46+1.76
A 2 (mg%) =55 12.26+1.34 13.11+0.67 13.66+1.34
AC QR pe Bkl 227 98 (p<0.05).
S0 ARAE e Ao Rl AT 9L &(p<0.05).
<¥I-15> nE =55Y 9 $55¥% EA W3l
3 = o 10 208 60
ColonL 299 41.24+0.96™  40.66+0.69% 40.51+0.57%  40.39+0.54"°
olor-
=SB A 44.48+0.95™  44.04+1.09"" 43.92+40.57%  43.87+0.73%
ol e R 6.35£0.74°°  6.49£0.71%"  6.80+0.48"%"  7.15+0.52*"
olor-a
=53 7.88+0.44%  8.05+£0.66"""  8.26+0.96"%"  8.34+0.57*
Colorh e R 0.78+0.59*"  0.65+0.44""  0.5620.27*%"  0.46+0.34%°
olor-
=535 3.08+0.68  2.78+0.59"%"  2.73+0.64"%*  2.58+0.59%
AAAE  FHFFE 0242001 0.25:0.01 0.27+0.03
(mg/kg) =53 0.26+0.03 0.26+0.01 0.29+0.03
Fuaelsy  THESE 137320697 14.01£0.94° 14.01£0.94°
2 2> (mg%) =835 14.85+0.61%"  15.90+0.84*%" 16.60+£1.59""  17.09+1.14™

Fol A Az o2 EARzbe {27 A3(p<0.05).
oA AR o BAgbel] Fx7t AS(p<0.05).
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<HEIM-16> FA Alte] W2 =552 9 5539 #54 54 ws

SIS =1 61 7t 124 7F 24 7F 48] 7k

m R R 7.17+0.72 7.25+0.75 7.25+0.62 7.33+0.78
E =852 6.86+0.53 7.29+0.61 7.43+0.65 7.43+0.65
=) T 7.25+0.75 7.25+0.75 7.33+0.78 7.58+0.67
=537 7.43+0.51 7.14+0.36 7.43+0.76 7.43+0.76

e R R 6.58+0.67 6.58+0.67 6.92+0.79 7.17+0.72
T =554 6.71+0.47 6.71+0.73 7.14+0.66 7.21+0.70
2= T 6.420.51 6.33+0.78 6.75+0.87° 6.92+0.79
=537 6.64+0.63 6.86+0.53 7.43+0.51° 7.43+0.65

A A 9l FE 7.00£0.74 7.08+0.51 7.08+0.67 7.17+0.83
A =554 7.14+0.66 7.07£0.62 7.43+0.65 7.50+0.76

b gEalE 2o Ao AZ e Expzkd] S 27F 908 (p<0.05).

<EIM-17> H58 At e =55¥ 9 $5539 #5524 54 W

g = A= 105 204 30+ 60
. 5T 7332078 7.33+0.65 7.33+0.78 7.42+0.79

)

=554 7.14+0.66 7.29+0.73 7.36+0.50 7.29+0.61
. TEE 7.50+0.52 7.58+0.79 7.75+0.62 7.83+0.83
& =554 7.29+0.47 7.29+0.61 7.57+0.65 7.57+0.51
- S E 7424067 8.08+0.67™  833+£0.65™  8.33+0.78™
E5FA 7.14+0.66 7.21+0.70° 7.64+0.74° 7.57+0.76"
N CESE 72540757 7.67+049""  8.00+0.74%  7.92+0.79"
=FFA 7.50+0.52 7.57+0.65 7.71+0.61 7.86+0.53
A A FHEE 7502067 7.50+0.52 7.75+0.87 7.67+0.89
7% =554 7.86+0.77 7.93+0.83 8.00:£0.68 7.93+0.73

AP R 2o doi] MR the Bk Foxtrt A8 (p<0.05).
P AaFAE e delld ME 2 Az 237 9lE(p<0.05).
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A3A x4 AL A $E AxxAe) 3Y 2 F3
54 24}

1. A &

R

Azt AERE WY T4 AARLRZ % edsd FAHe HAAA Wy

D{H

] th(Fernandez-Salguero et al., 1994). 57t ¥ (Intermediate Moisture Food, IMF)->
B8RO R olgd Az o FRIANEE Vo] AR AT A U
o] &3k 2ot (Chang et al., 1996). EA QN FFEAF FE= &F, obdEAt
X3 To] FiuAEe Ao A& R AL EE hurdle technologyE 4

slo] AH o7 o] g 753k 2Eo] wrh(Leistner, 1987; Shimokomaki er al., 1998;
Torres et al., 1994).

AR o kA3 SEE AxEsh=H ol USDAFSISAIA = dxzsd e 16
0°F(71.1°C)l A &2 7FddlofF 3, 160°F(71.1°C) o]l dxpxo=
S Folx A APEET] olgthal s E‘r(USDA 2000)
FEO AL avAEe] FH4E st ol AHgHE MY Tad 298 T
shupoltt, 3k o]lgfe AR AZFAH T 2%(Amau et al, 1997), °§?§7]-(Arnau
et al., 1998), A|ZF(Ruiz-Carrascal et al, 1998), <33t (Ruiz-Carrascal et al., 2000;
Virgili et al., 1995) ol WA FFES WS = Adrk =g Fx U
of eet AxF gAY AR 2 AlhI #EEHY, dx

ol W A Fagt JFE 7 X H(Guerrero et al., 1999).

0
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20 ml¥} &338Fa Ultra-turrax (Janken & Kunkel, Model
% pH meter(Mettler,

2) pH =4
B2 #4% %

ANE 5g& FHdle] SHS
NO. T25, Germany)E AF-&3Fe] 8,000 rpmoi 4]
toledo 340, Switzland)S A}-&3}o] =4 &F¢ich

= = 2~

3) A% (color) =4

§3¥ 9 ¥WE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}-83}e] L -3k
R bT-gks FABAT ol HFEAMS LT3k +97.83, a -Ftol 043 b -3k

o] +1.98<1 WA FFEI-S AMESEATH

4) AxT&
Ax 5 w320 FAE S48, d5s59 FA e %= A=At

5) BASA

S EAL texture analyzer(TA-XT2i, Stable Micro Systems, England)el 5 mm 2]
7 Ade 29 probe(Smm diameter cylinder probe)S F2Het F Alx® x| A
- "y =210 2 FF A7 hardness( , ), springiness(§2]4J), cohesiveness(-53]
g), chewiness(® =74, g5 w234 olmjo] FAZXUL

A1), gumminess(Z 2+,
stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm=Z A 3lo] FA 3t}

6) TEZA E(Aw)

FREAHE FRIAZH7](BT-RS1, Rotronic, Swiss)S ©|&3lo] At A
719 Wi AA7] 25 25°CE aAste] 30 (HASR FA47Y FdsEE ¢
Row, FFE ExE F7F 308 st HEo] gls wWE HASTHoE vt
7) AFstE

Arstee] SHES & 5(1988)°] WS &5t om, Agd F7td w9 3

FS AAtste] dxEo TR dd %= AFES AT

8) kAl A4

A7 Et AR dukAlds SALS ZEWd vl (Plate count agar,

,53,



Difco, USA)Z ©]-&3}o] 37+1°Col| A 48417 wjok3 A%

9) TBA(Thiobarbituric acid)7} 73

TBA= Tarladgis 5(1960)¢] FHS $&stol AAlgAnt. AW Absto] o] sfo]
2] =] &= malonaldehyde®} thiobarbituric acid(TBA)E WH-S-AlZl & spectrophotometerZ
o]-§3to] 538 nmollA FFE=E Sk ot F Al o] TBAZFE AF&EsESlo

PN —

W, TBAT* & mg malonaldehyde/kg . = YEFU ST
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

vg] EHE 989 panel R Y S FASY] 4 AxxAEE Alxd SEE M F
n, A%, g5 g AAHQ Vswel| dlste] 27t 108 wrdoz HAHsia
=

I HHEAE gete] vastdth. A gelM 103

N

o
N
)
o
o
&
ol
ol
=
>
flo
N
N
X,
g

11) A A

AN

SAS program(Statistics Analytical System, USA

, 1999)2] GLM(General
Linear Model) procedure&

E3le] At ar, e 7o #HZk vlalE Duncan9)
OTAa8s St o8 HA(e=0.05)S AASAT
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Bl = §3 80°C #x" A2 Az AAGA Az
gl FEEE 19.73+1.45" 26.89+2.50" 25.50+4.63"
(%) ESEE 19.22+1.39" 23.74+1.93* 21.45+2.39*
chul 7] &) 2 TEFE 58.73+0.69" 54.72+1.07° 55.02+1.28°
(%) E5EX 56.81x£1.56 53.78+2.14 55.65+1.90
X)) e} e 55T 8.03+0.09 8.04+0.08 7.92+0.15
(%) E5SE 8.19+0.10 7.89+0.08 8.12+0.06
3 gl ek &K 6.85+0.20 6.90+0.30 6.84+0.38
(%) E5EX 6.68+0.92 6.28+0.20 6.26+0.50
V80°C @ AWk A|Fel] FrEHE S¥9 AUHB0°CHlA 347 30%)

C
A2 1 55°C(60+)—65°C(604E)—72°C(90+2)
AATEA ¢+ 72°C(90)—65°C(60+)—55°C(60+
AP RAE 2 ol MR gE Bzl Fo37h 9 (p<0.05).

<®IM-20> AxWHo| 2 =55 2 $55¥9 54 vl

B & 53 go°c A=x" A 1z AAGA Ax
Hardness SGEEL 6.21+0.63" 4.86+0.49™ 4.82+0.50"
(kg) =SS 5.61+£0.49"° 4.46+0.39"° 4.37+0.36%°

FEFE 0.87+0.07° 0.91+0.06" 0.92+0.05
Springiness o o — c s R
EESE 0.83+0.04 0.86+0.05 0.88+0.04
R 0.22+0.03%° 0.19+0.03" 0.17+0.02°°
Cohesiveness o o - aa 5a ca
EESE 0.28+0.02 0.25+0.02 0.24+0.02
Gumminess S5 X 1.33£0.19* 0.94+0.10" 0.80+£0.11°°
(kg) E&SY 1.58+0.14 1.11£0.10™ 1.03+0.10
Chewiness *EEX 1.1620.20™ 0.85+0.10" 0.74+0.11°°
(kg) =88y 1.3120.13% 0.95+0.09™ 0.91+0.09"

D 80°C : AWk AlFo] FEHE SES AZWHB0°CH A 34t 308)
A 1 55°C(60%)—65°C(60)—>72°C(90+)
AAGEA : 72°C(90)—65°C(60+)—55°C(60%)
AC I EAE e oA AR e X7 oA oS (p<0.05).
P AREAE S doA AR g2 B #2217t 98 (p<0.05).
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<zi-21> %

H,

BN
o=
oL
2

¢

at = = 80°C 7A=Y A2l Az A Az

*EFE 5.63+0.07° 5.62+0.05° 5.60+0.07°
pH

=55X 5.75+0.08" 5.75+0.03" 5.71+0.04°

S 9ex 41.95+0.64*° 41.27+0.85%° 41.67+0.63*%°
Color-L

=88 Y 43.38+0.814% 42.95+1.04 43.63+0.97*

RN 4 4.83+0.83"" 4.06+0.85° 4.02+0.69"°
Color-a

=88 ¥ 8.76+0.64™ 8.19+0.58% 8.20+0.59%

FEHE 1.11+0.28%° 0.34+0.28° 0.92+0.29%°
Color-b

=95 Y 3.19+0.27% 2.73+0.37% 3.94+0.38"
Azg TEEXE 47.85+0.66" 50.35+0.84" 51.00+0.57*
(%) ESSE 47.25+0.60° 49.58+0.465 50.90+0.76*
e SE5E 0.25+0.05*" 0.18+0.04™ 0.19+0.05"
(mg/kg) =S8 T 0.33+0.07™ 0.27+0.06% 0.2340.04"

SEKE 0.55%° 0.69" 0.68"
FREYE

EEEE 0.59% 0.68" 0.69"
oub A SEHE 2.47x10° 5.23x10° 7.14x10°
(CFU/g) =58 1.50x102 8.87x107 6.96x10°

D 80°C : Lk AlFol frEEE S3E AW (80°CH A 342t 30%)
A2 1 55°C(60%)—65°C(60)—72°C(90+)
GAGE2  72°C(90E)—>65°C(60+)—55°C(60)

Mg EAE 2o ol A o
a, b i%x}_\: 710

OE T

=

=

,60,

0] &
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w A gke] £ 27} 2 & (p<0.05).
ol A A e BAgrel 77}

p<0.05).



288% =882
60 60
— —&-807C W A S —&-807C W Al
2 —:—‘1(1)71?9&! - J/O & e e ‘
50 | 2
) -A S 10
Y )
& &
20 20
15 30 45 60 15 30 45 60
AXIAIRZHE) A XIAIZHE)
<TYHM-9> Axxde e =553 9 55329 AlFsts v
80°C : Ut A Fol| 5= F2o A= (B0°CAA 347 30%)
A 1 55°C(60%)—65°C(60+)—>72°C(90+)
AA 2] 1 72°C(90%)—65°C(60+)—>55°C(60+)
<EMM-22> AZWH e =54 ¥ 2 $8839 #5534 54 vu
g = S 80°C 7z" Ags dx qAgs dx
. SS55E 6.58+1.60 7.25+1.36 6.54+2.17
)
55X 6.96:1.00 7.58+0.97 7.04+1.23
- S5 6.58+1.53 6.88+1.68 7.04+1.37
%U
E5SE 6.83+1.13 7.46+0.93 7.08+1.35
. &G 6.04+1.57° 6.88+1.51* 6.75+1.45%
- E5SE 6.00+£1.14° 7.29+0.91% 7.17+1.134
. S55E 6.04+1.57 6.88+1.51 6.75+1.45
Mo
TS 6.21+1.10° 7.38+1.06" 7.13£1.15%
A7) A el &G 6.38+1.41 7.04+1.76 7.21+1.32
712 =58 Y 6.50+1.53" 7.58+0.83" 7.2940.95"
D goeC : Auk AlFo] FEEE X A 80°CH A 347 308)

[e2]
=

A2l : 55°C(608)—65°C(60+)—72°C(90+)
GAGE2  72°C(90E)—>65°C(60+)—55°C(60)
AP gEAbE e ol HE T2 EAzt fox) IS

,61,
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1) B5Ae FF

konjac(Lin, 2003), soy bean

o] o] &%=

1999), egg albumin(Pietrasik, 2003)S A}-& 3}

N

i
B
—_
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oj
o
<

==
O
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FI

I

A 7S

Al Z A

¥

A 0.05%, 0.1%, 02%= S3E

CEESR

7}

-23>,

AeE
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=

2) AskAle] T3

©]-& %= protease(protease from Streptomyces griseus,

AshAl =
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Y59 B 2 (Bacillus polyfermenticus) - Z5-E FZ 3+ protease

Sigma Chemical Co., USA; Diaz

2~
T

N

I~

]
B

=]
-

o -
xS

oro.
O]:E

she

g

[-24>.

-
it

bl vh<

)

= A4

e

&
T

0.001%, 0.003%, 0.005%, 0.01%°l 3l

Zetol =

e <TY-12>0 YER AT

el

—

B

£ (MHM 20,

!

tach @A

S

g AN

°ol-&

=
=

Vakona, Spain)

of wef dx

% 7](Enex-CO-600, Enex, Korea)oll i1 <37 34> A

= polyethylene bag®l

o
o X

Az

23k g o},

Wu_d

1) BE5A

]
A
of

)

gl

Protease2] EAS Lolr”] ¢

2) A3hA|

)
A

259 A

y

T
=

o

+ed

©

8

=
bl

=

=

%9 77

A g
,65,

2 5

_]

1=
=

=

of WA A&AIAA
ul

w2}

3
X

5t ATt

©

7F ol

=

=

=

=
%= At

3

==
=

[e) [l e)
T, =55

}

=] (:]_
A
3}

El

O
2) pH



Ultra-turrax (Janken & Kunkel, Model

< pH meter(Mettler,

=74 20 mly £33

A& 5 ge Fstk]
NO. T25, Germany)E A}F&3lo] 8,000 rpmol A 187+ A3
Agetel Z4est

toledo 340, Switzland)

S (color) =74

S +97.83, a -3k

3)
Colorimeter(Chromameter, CR210, Minolta, Japan)E A}-&3}o] L -3t
Ftol -043 b -3k

lwe] EEAE L

JIJ
o]
“T,.L

Tk b
0 EERS AHEEHL

W o
=

e ZAsA o
o] +1.98%1 A

4) NzFE
Ax 5 5320 FAE FA4sd, 559 FAl e %= A=At
5) BASA
¥ 9o E42 texture analyzer(TA-XT2i, Stable Micro Systems, England)®ll 5 mm 2
7 ¥ 2k probe(S mm diameter cylinder probe)S F2He & Alz® S ¥ &
AR Wy 202 #BFAA hardness(7d =, g), springiness(¥FE 4J), cohesiveness($-
, @), chewiness(f 574, g)& AUtk ool &4 =3

A1), gumminess(3 24
stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm=Z A 3lo] FA 3t}

6) T
FEO| FEFFLS ACACH(1995)l wet 105°C FdAx=m oz 483l
7) FEEAHE(Aw)
FEE S FEEAZ47](BT-RS1, Rotronic, Swiss)E ©|&3le] SAHs At A
719l Qi A7) X2 250CE wAFIe] 30% 7tAoR =A7|o AYLEEE <
Rom, duFEe] a8 57 307 ¢ Mol gls WE HTHoE s
8) A3h&
ArstEe] SHS & S(1988) WRS S&adon, Asd F7HE i
SHol E %z 2kEsk

,66,



9) | A AF¥j &= (Thiobarbituric acid)”} =4
TBA= Tarladgis 5(1960)¢] FHS $&stol AAlgAnt. AW Abstol] o] sfo]
2] =] &= malonaldehyde®} thiobarbituric acid(TBA)E WH-S-AlZl & spectrophotometerZ
o] &sto] 538 nmoll A FFL=E FAHske] ofgle] A o3 TBAZIE &8t e
W, TBAT* & mg malonaldehyde/kg . = YEFU ST
TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

=

e 9ol panel 29S FASHY] WAl bl wel Alxd SExE

v, A&, e 2ga dAAY 71zl diske] Z2h 1034 v ez g
S

13l A 1082 7 ko, 132 )

_0|L
e K
4
ol
£l
i
-
_0|L
£
=
=]
_O|L
2
o
ol
2y

11) A A
FAIEA12 SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General

Linear Model) procedures &3t #A1sklar, #2477k 3+ ¥l Duncan®
ea8s St o8 HA(e=0.05)S AASA
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<EM-23> BFA HAr7pesdd e 4, S5

ot
L
Ho

= "

iz OOI:L:] oﬂgq HH %]—}j]

(9 %, WW)

BEA "o+

A B o=
Konjac(#£2F)  Egg albumin(*d®}) Soy protein isolate

i 10.0 10.0 10.0 10.0
F's 9.0 9.0 9.0 9.0
B 0.65 0.65 0.65 0.65
A4 471 471 4.71 4.71
A" 2.0 2.0 2.0 2.0
EH = 6.0 6.0 6.0 6.0
3 0.2 0.2 0.2 0.2
A7 0.1 0.1 0.1 0.1
v 0.2 0.2 0.2 0.2
F o 0.2 0.2 0.2 0.2
ol YEF 0.007 0.007 0.007 0.007
TAAN HEF 0.01 0.01 0.01 0.01
SR Z2E 0.1 0.1 0.1 0.1
N2ET YEF 0.036 0.036 0.036 0.036
A T} 0.1 0.1 0.1 0.1
deleb7] A=y 0.1 0.1 0.1 0.1
A5 0.34 0.34 0.34 0.34
Konjac(3* <F) - 0.05 0.1 0.2 - -
Egg albumin(+9) - - 0.05 0.1 0.2 -
Soy protein isolate - - - 0.05 01 0.2
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<3 M-24> AspA] H7beFol w

o~
2 1, 57

ot
)
Ho

EREEERLE

= "

(9 %, W/W)

AskA H7HT

A= RiEa Protease from Protease from
Streptomyces griseus Bacillus polyfermenticus
= 10.0 10.0 10.0
7 9.0 9.0 9.0
Eale 0.65 0.65 0.65
A4 4.71 4.71 4.71
v 2.0 2.0 2.0
EHlE 6.0 6.0 6.0
>3 0.2 0.2 0.2
A7 0.1 0.1 0.1
nhE 0.2 0.2 0.2
S 0.2 0.2 0.2
oldit YEEF 0.007 0.007 0.007
TN HES 0.01 0.01 0.01
SN 2 E 0.1 0.1 0.1
o 2&ENA HEF 0.036 0.036 0.036
oA 0.1 0.1 0.1
d2lop7] A= 0.1 0.1 0.1
A5 0.34 0.34 0.34
Konjac(=*<F) 0.05 0.05 0.05

Protease from
Streptomyces griseus

0.001 0.003 0.005 0.01

Protease from
Bacillus polyfermenticus

0.001 0.003 0.005 0.01

,69,
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Ho Ho
i

= SXE g
A (BF5A - dskA "7h
Zefo]l &
(6-8mm)
HEY 34
(30 %)
R
72°C (90%) — 65°C (60%) — 55°C(60%)
gz
25°C, 30 #
z F

Yo AFXITAE

<2EI-11> B5A 32 AspArZr d7td 5
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<EIM-25> BFA #H7F 3ol e =552 o]gsty 54 vl
02 A 3 = yIi)erl(zldlzg/E) D;}ggr?&gn pH Color-L Color-a Color-b
I 126.07+2.31°  49.01£0.46°  5.79+0.09 44.14+0.95  9.40+1.28" 3.09+0.44""
Konjac 0.05% 130.94+1.20% 52.10+0.96" 5.77+0.09 43.65+1.13  9.18+0.44" 3.11+0.80""
0.1 % 130.46£0.81" 5233+0.93" 5.84+0.15 43.37+0.83  9.28+0.47" 3.11+0.51*"
02 % 131.04£0.96" 5229+1.42" 582+0.13 4320+1.43  9.15£0.59" 3.02+0.46""
Egg 0.05% 130.47+0.59" 51.51+1.98"" 576+0.10 43.78+1.46  9.31+1.22" 3.18+1.05""
albumin 0.1 % 131.30£0.71% 51.83+1.95"% 5.78+0.10 43.64+1.00  9.01+0.49" 2.87+0.43""
02 % 131.51£0.64" 52.12£0.96" 5.80+0.10 44.03£2.01  9.48+1.88" 3.64+2.43"
Soy 0.05% 130.58+0.70* 50.12+0.52°¢ 5.81+0.10 43.05+0.98  8.63+1.29*® 2.53+0.81""
protein 0.1 % 130.52+1.36" 50.85+0.92*" 5.80+0.06 43.04+0.35  8.43+1.17*® 2.28+0.53"
isolate 0.2 % 131.38+0.97" 51.44+0.72"® 5.76+0.08 43.01£0.82  7.84+0.68" 2.37+0.60"
Mopd e AY FBA AR BB BEARel F347 YE(p0.05).
<FEM-26> BFA H7F 3o e =5Fx9] olgstd 54 #lu
B35 A £ Xﬁ;ﬁf Q%Aé(;uﬂgz/]o)EH 4 $%?3/6‘3} ¥ FEAAYE
=T 0.32+0.02 26.47+4.15 28.53+0.51" 0.70°
Konjac ~ 0.05%  0.30+0.01 22.60+8.26 31.39+0.59" 0.70°
0.1 %  0.31+0.04 20.94+5.35 31.33£0.62" 0.71""
02 %  0.33+0.04 22.90+8.03 31.71+0.83* 0.73*
Egg 0.05%  0.31x0.04 28.15+6.67 30.02+0.45% 0.72*"
albumin 0.1 % 0.32+0.04 27.80+7.06 30.84+0.44" 0.72*"
02 %  0.32+0.03 25.00+5.57 30.55+0.57" 0.71""
Soy 0.05%  0.30+0.05 25.35+5.01 30.3120.67* 0.71*"
protein 0.1 %  0.31+0.03 24.30+6.25 30.75+0.63* 0.72*"
isolate 02 %  0.34+0.05 22.20+8.67 31.54+0.50* 0.70°
AP EAE e AE g AR OB EAgte §237t 9&(p<0.05).
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<HIM-27> BFA 27F 5 e =553 294 54 vl

B 3 = Ha(rliig)ess Springiness  Cohesiveness Gurr(llr(ré i)ness Ch(zf(vér)less
o) =+ 439+0.41%  0.88+0.05®  0.22+0.02*  0.95+0.11* 0.83+0.11*

Konjac 0.05%  4.17£0.39°°  0.90+0.02"®  0.20+0.02*®  0.84+0.11° 0.75+0.13"

0.1 %  3.98+0.38°  0.90+0.05*®  0.19+0.03°  0.75+0.13° 0.67+0.14¢

02 % 3.76£0.37°  0.91x0.05"  0.17x0.03  0.67+0.12" 0.61+0.13"
Egg 0.05%  420+0.42°  0.89+0.05"®  0.20+0.03°  0.83+0.14" 0.74+0.11°
albumin 0.1 %  4.00£0.36°  0.90+0.04*®  0.19+0.03°  0.72+0.14° 0.66+0.12°

02 %  3.81£0.35 0.90+0.03*  0.18+0.03°  0.67+0.14>  0.61+0.11""
Soy 0.05%  4.18+0.35°°  0.90+0.06"®  0.20+0.03°  0.85+0.12" 0.76+0.11°
protein 0.1 %  3.99£0.37°  0.90+0.04"  0.18+0.03°  0.74+0.13°°  0.67+0.12°
isolate 0.2 %  3.78+£0.43°®  0.91+0.04"  0.18+0.03°  0.66+0.14"  0.59+0.12""
MR e FEo|A Mz the F4 7ol F227h 2&(p<0.05).

<%MM-28> BHF5A A7F 5 wE =552 #5% 54 Hlu

woai 4 %] A% ggy  4AAd
o =7 7.53+0.64 7.27+0.80 6.53+0.92°  6.67+0.72°  6.93+0.59"
Konjac  0.05%  7.87+0.99 7.73+0.88 7.87£1.06"  7.87£0.99"  7.93£1.10"
0.1 % 7.87+0.92 7.80+0.77 7.80+0.94"%  7.60+0.83"  7.93+0.70"
02 % 7.80+0.94 7.53+0.92 7.20£0.86°C  7.47+0.83""  7.73+0.88""
Egg  0.05% 7.53+1.06 7.67£0.72 7.73£1.10"  7.80£0.94"  7.87+0.83""
albumin 0.1 %  8.00+0.65 7.60+0.63 7.40£0.83"%  7.40+£0.74"  7.80+0.86""
02 % 7.53+0.64 7.40+0.74 7.0740.80°¢  7.20+0.77°  7.53+0.83"
Soy 0.05%  7.73+0.70 7.53+1.06 6.73£1.10°  6.87+1.19°C  7.13+0.74°C
protein 0.1 %  7.87+0.74 7.67+0.72 6.67+0.72°°  6.87+0.83%  7.27+0.70%¢
isolate 0.2 %  7.93+0.70 7.67£0.72 7.33£0.62°  7.47£0.74"  7.80+0.41"°

Fuo Az T FAL &

,74,
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<FIM-29> 2°F A7H0.05%)° W& =55¥9 5539 F4d 54 v
A EESY
T =

o) 2=+ £ 2F(0.05%) o) = £ 2F(0.05%)
TN E 0.71 0.71 0.70 0.71
Hardness(kg) 4.75+0.49* 4.43+0.89" 4.39+0.41° 4.20+0.42°
Springiness 0.88+0.05 0.93+0.03 0.88+0.05 0.89+0.05
Cohesiveness 0.23+0.04" 0.21+0.04" 0.22+0.02"" 0.20+0.03"
Gumminess(kg) 0.99+0.19" 0.92+0.27"" 0.95+0.11* 0.84+0.14°
Chewiness(kg) 0.91+0.15" 0.85+0.23" 0.83+0.11% 0.75+0.13%

Sl

A= Z2 ol ME e ZATd FoA7T A5 (p<0.05).
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8248 2UNA AEE FANVE ARAT Ahstel e 47 44
MAAA 538 F2o FXE /NEst7] 930 proteaseE o] &3t AFE T3
|

3h
&%) = protease(Protease from Streptomyces griseus,
Sigma Chemical Co., USA)$} S8 <AF®HolA 2 w43 ¥ 235t (Bacillus
polyfermenticus) 2. 258 FZ3F proteases &85+, g - S5 S dd HFA
T 2 0.05%E WM o Axd SXE dzTE dAsaer Aded A

7} S 2AE] 98 4249 proteaseE W ES F-AI9] 0.001%, 0.003%, 0.005%,
Al
=

o,

0.01%% F¥x g dol H7lste] FEE A x3 T 23S AU T3 protease)]
FA L dolr 7] 9 marination T HFE S EZ A 23 A3} marination F 244 7F
o] A ¥ §XF Axste] FASAHS vusrt

<EIM-30>S A3kAl H7FeEs 2 73 AZ (G A A el 5

5 vugk F ot} Protease(Streptomyces griseus)e] T-EAE
Uetiglon, Bl AsidS 0.64-0.708 HYS et A
g3 ¥ BF gz Ry oA ow w2 WS Uil AstAl H7kaEol
ol E 0.005%SF 0.01%S 7k S22 T FAEE 4
53] BE Aol A 24A3F st dA F AT Sx7F FolA o=
AEE e AT

<HEM-31>S Al HA7bes 2 7B s Z (@AM b =55
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WAt Gumminess®t chewinessi= F A3AE 0.01% H7F3F & AR 2
27 b ke ghs mglown, 24x17ke] A T A %3 §IEE Swreptomyces
griseus 25-E] 23 proteaseS 0.001, 0.005%= H7}3 A& 79} v AFS 0.003%

A7FEE A7 v ghs Wb 2 Th(p<0.05).

AsfA M7 2 dA T WE =5FE] #HTH 5SS vud ZAIA<AM
32>, Aoy FHl= FAQl Aol »ERUA] @stoy, dxE 7 dsAE 47
0.005%%} 0.01%= 713 §37} Fodor 28 PWrks uwgton B4 =4 Ax
e hardness®] 239} fAFSHA UEMSY. oA £ Ax=ef wpzkr)

2
it
o
=)
S
9]

0.01%E H7Fe §x5o] 53 H7tE woka, AAAA 7= E w2 Bt
g W,

ﬂ?ﬂrxﬂ A7F 4 marinationo] W& E=SFEY AFstES 58-62% RO A5}

= Boy, BE Aol Fo4 Aol7t vEbA] @49kl marination 7hell

o) a7F AAT<EM-33> webs] AstAlE= AFstsols A ¢S vAA &=
Ro 7 Bt}
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<HEM-30> AsHA] H7F 2 7 s g (A el M E5&E0] F1

- .
o 84 ° A A A TH TEIAE
A AT 0.71*%
=+ ]
2417 % 0.70*
A A% 0.67°
0.001%
2417 % 0.66"
A4 A% 0.67°
0.003% ] X
Protease from 24030 ¥ 0.64"
Streptomyces griseus oz A& 0.70"B2
0.005% )
2413t F 0.67°°
A AT 0.69°
0.01 % )
24Xt F 0.66°
A AT 0.68°
0.001% )
24N 7 & 0.64™
A AT 0.69*%
0.003%
Protease from UN T B 0.67°"°
Bacillus
polyfermenticus A A% 0.69""
0.005%
24Xt F 0.69""
A AT 0.70"
0.01 %
24Xt F 0.69°¢

o

A9 FEoA AR ThE BRI A7 9L (p<0.05).

Mg ge
& A3A A7 SN A= o BTl foA7 S (<0.05).

-
wap= g

fo
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<EM-31> AshAl H7F 2 7Fg3-4(@AA Do e =553 54 v
5} = . .
Al & = A XA 7F Ha(rlilg)e S Springiness Cohesiveness Gun&g 1)ness Cheaz(v;)less
AAAZ 6194051  0.91£0.04  0.13£0.01°  0.82£0.09°  0.75+0.07°
o=
24X 7S 6.05+0.37"  0.88£0.07  0.13x0.02°¢  0.79£0.08*®  0.70+0.10°C
0.00] BAAF 6.10+£0.40*%  0.9240.06  0.14£0.01%*  0.83+0.09°°* 0.77+0.105
% 04N 603053 0912003 0112002  0.670.08  0.61:0.08™
0.003 BAAF 6.07+0.54*%  0.9240.04  0.1320.01®  0.81x0.09%  0.7620.095
Protease _
from % 04N 7HE 583:042°F 0912005  0.15£0.01°  0.84£0.08°  0.77+0.09
Streptomyces AAAE  571£030°C 0912007  0.14:0.02%  0.79£0.09°  0.71+0.09
griseus 0.005
o - .
% 24N 55650307 0932003 0.12:0.02™  0.68+0.09  0.630.09>
001 FAAF 5.57+0.48°  0.9240.03  0.12+0.01°  0.66+0.08°  0.61+0.07°
% 04N 7T 4.69:040" 0912005  0.16£0.02%  0.74£0.08°  0.68+0.07°
0.00] BAAF 6.12+0.59*®  0.91£0.05  0.16£0.02**  0.98+0.09**  0.89+0.09™
% o4NE 6094049 0.90:0.05 013001  0.77+0.09%  0.70£0.09°"
AR AE 6.06+£0.56" 0.9240.05  0.15£0.01*"  0.89+0.09%*  0.82+0.09"*
Protease 0.003
o -
from % 4N 7FE 6.05£042° 0932005 0112001  0.65£0.07™  0.61£0.08™
Bacillus
polyfermen- ) gos BAAF  5.79:055" 0924005 0.13x0.01"  0.78:0.09°  0.71=0.08"
ticus _
% uN7HE 6012049 092+0.05  0.13£0.02°C  0.79£0.09°®  0.73+0.08"
[ex] AR C b BC D D
001 SAAF 5620927 09240.04"  0.13x0.02 0.70£0.08 0.65+0.08
% 04N B 572:066™ 0955003  0.13£0.02°  0.73:0.09°%C  0.70£0.09%C
M oAb 2 AF PR AR e BA 37 2S(p<0.05).
S0 ARE 2L AstA H7 R AR g2 dXTA el A7 8-S (p<0.05).
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A 2 91

H'{E\‘Xﬂ < ouixl/\]ﬂ' }'\lll %H] ?ZJE q—%}\é 7]§L:_
AAAE  6.83+0.75 7.50£0.55  6.17£0.75°  6.17%0.75°  6.67x1.03"
o) = ]
24X ZEF 7.17£0.75 7.67£1.03  6.50+0.84°  6.20+0.84°  7.00+0.63"
0.00] BAAF 7.00+0.89 7.83+0.41 6.33£0.52°  6.3320.52°  7.00+0.63*%
% aNZE 733082 7.67£0.52  6.670.52%  6.50£0.55®  7.50+0.55F
0.003 BAAF 7.00+0.63 7.67+0.82  6.50£0.55°¢  6.50£0.55°C  7.33£0.82""
Protease -
from % uNFE 7332052 7.67£0.52  6.67+0.82%¢  6.67+0.82°  7.67+0.52°"
Streptomyces AN AF  733:052  7.67:082  7.33£0.52°%  733£052°%  7.67+0.82"B
griseus 0.005
0, -
% 4NE 733082 7.83£0.75  7.33+0.82°%  7.50+0.55"%  7.83+0.75F
00] BAAF 7332052 7.83£0.75  7.67+0.52%  7.83x0.75%  8.00+0.89"
% 4N E 733£0.82 7.67£0.52  8.00+0.63%  8.17£0.75*  8.17+0.75"
0.00] BAAF 683098 7.67£0.52  6.50+£0.55°¢  6.50£0.55°C  6.83£0.75"
% 4NE 73320.52 7.8340.41 6.50+0.55%  6.50£1.05°  7.50+0.55*%
0.003 BAAF 7.00£1.10 7.834+0.41 6.8320.75%  6.5020.84%¢  7.17£0.41%%
Protease :
f % = B B AB
rom 24X 7.33+0.52 7.83+0.41 6.67+0.82 6.67+0.82 7.67+0.52
Bacillus

polyfermen-y go5 B AT 172075 7.83+0.41  7.33+0.82""  7.33+0.82""  7.67+£0.52""

ticus -
% 4N E 7.50£0.55 7.83+0.41 7.67+0.82*%  7.67+0.82°®  7.83+0.75%%

AAAZT 7.17+0.75 7.83£0.75  7.67+0.82%  7.83£0.75*  8.00+0.89"

24X+ % 7.33+0.82 7.83£0.75  8.00+0.63%  8.17£0.75*  8.00+0.63"

MR 2o A A dgA AAEE el FAATE U 3(p<0.05).
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34.30+1.68
34.38+2.09

40.75+1.45
41.38+1.60

35.11+1.14

35.41+1.53

41.08+0.98

42.07+0.68

34.38+2.09

35.77+0.98

41.42+1.33

41.97+0.63

34.37£1.79

35.11+1.14

40.63+1.80

41.15%1.72

0.001%
0.003%
Protease from
Streptomyces
griseus
0.005%
0.01 %

34.79+2.06

34.7543.08

41.79+1.42

42.16£1.43

0.001%

35.41+1.53
35.41£1.53

41.19+1.30
41.75+0.82

0.003%
Protease from

34.7543.08

35.11+1.14

41.17+2.85

41.79£2.17

Bacillus

olyfermenticus
pob: 0.005%

35.77+0.98

35.58+0.83

40.97+1.01

41.90+1.37

0.01 %

35.63+£2.83

34.38+2.09

41.24+£1.55

41.75+1.05
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EEFEE oj8ste] FR-IT AsA HI7ET(0.005%, 0.01%)= ©lEst] $-55
FTo|x g SEZ Axdte] ZaF, olalatd EA 9 w3 EAS A}
stAth AstAlE HbeEE R FHTbstel A § 24A13be] BE S Alxzd §-
SHx FRIHE) EYH 5A ®stE <AEM-34>9 YERY. SR8 EE
0.70-0.72 Aol v kS vERAL L, hardnesst A3FA17F 0.01% H7E S5 E

Frej Al

7F diz7Rn fojdor 92 gs el ey 0.005% H7be SE= 4
WAl eFokth. B3 springinesst ASFAlE HIFSE $HFET FolHoR
e 7k YERN AL, cohesivenessE =S A IS E At Gumminess®t chewinesst
| 2kt A Fe#l 3t proteaseS o] g3le] AT S
Frefl g proteaseE H7bate] A xI FERT =2 FE B
A BFE<HIM-35> 27-56% Fro] Aedtas Uehfo] =S5t ot v
kom Z} Al Zhell oA Q1 Zpol 7k YELEA] @ Skt (p<0.05). #
M-36>, M2 AsAES A7 S327F dETwd 52 37bs Usteon, dAxs
0.01% H7Hsk SE7F FolHor =2 H7E A gFdolA s T4 Aol
7b vrERUA] gk o), AAARl Ve e AsAE MU ¥ vA F2 37t
=S Wokow 1 T Streptomyces griseusZH-El 23k proteaseE 0.01% H7F3F S

A me WS Rk

X7} Streptomyces griseus 2 5-F
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<3 1-34>

2 =4 W3}

AspAl H7F R HGA F 244 3F0

EE

-

Protease from
Bacillus polyfermenticus

Protease from
Streptomyces griseus

3 = S

0.005% 0.01% 0.005% 0.01%
FEEHE 0.72 0.71 0.71 0.72 0.71
Hardness(kg) 4.83+0.68"  4.67+0.50"®  4.52+0.55" 4.74+1.04"%  4.46+0.57"
Springiness 0.93+0.02"  0.89+0.03®  0.89+0.03" 0.90+0.03°  0.90+0.04"
Cohesiveness 0.20£0.04°  0.23+0.02*  0.23+0.03" 0.21£0.04*®  0.19+0.04""
Gumminess(kg)  0.96+0.25*"  1.08+0.13*  1.04+0.19" 0.97+0.23*"  0.84+0.17"
Chewiness(kg) ~ 0.90+0.23*®  0.95+0.10"  0.93+0.19" 0.88+0.22*®  0.76+0.18"

AC Y EAE e oM MR T2 B £ 9l (p<0.05).

<{M-35> AskAl H7F 2 A F 24A1 3 A & Az $HKFELY AFsts ¥
s}
Protease from Protease from
2 2| A 7+ . . .
Control Bacillus polyfermenticus Streptomyces griseus
()
0.005% 0.01% 0.005% 0.01%
15 27.59+1.91 27.93+1.44 28.28+0.68 28.29+0.74 28.50+0.77
30 35.37£1.66 35.71£1.99 35.42+1.05 35.98+0.85 36.33£1.41
45 45.26+1.06 46.77+1.88 46.74+1.66 46.14+1.59 46.03+1.33
60 53.96+1.09 53.52+0.99 55.06£1.43 53.87+0.40 54.36+1.87
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<EM-36> AstAl M7 2 AA F 24A%k0] A3 § A2 ¢-55329 A5 =5

4 Wt
Protease from Protease from

5 = o =7 Bacillus polyfermenticus Streptomyces griseus

0.005% 0.01% 0.005% 0.01%
A 7.00+0.58"  7.43x0.79"®  7.7120.76*°  7.43x0.53*"  7.86+£0.69"
el 7.43+0.79 7.43+0.53 7.57+0.98 7.5740.53 7.71+0.76
=47 6.86£1.07°  7.43+0.53*®  7.86+0.69" 7.57+0.79"®  8.00+0.82%
o5 7.00+1.00 7.57+0.79 7.71+0.76 7.43+0.98 7.86+0.69
j] ;ﬂ: : 7.14£0.69°  7.57£0.79*"  8.00£0.82*"  7.71x0.76""  8.14+0.69"

AP QEAE 22 o AR tE A §37t S(p<0.05).

4. Q°F
o] A, HEA oA 2oks HIME Sx7F iz fARE S fFAsHd
A FE SN E SFetdlal B9 ds A 5A0A 1 F& 295 Yehdd
oh I HIFEES 0.05%SF 02% FFell 2 Aol7h YEhA ekol =& HIlgEES A}
&shA] grete v HUbeEs AFESte] £ F49 SEXE MTE s A
2 Almndn
Tk ZokS 0.05% H7bste] 72 AstAlE vdd Hrbeel wet Axd Sk F
A 5A4E& 24 A3 0.005%2F 0.01%2] AstAl7E H7hE FH S "HEHEE 2441
of At F Az Hx0 BN A4 540l HUtEA @S Fx9 F4 S
Al 2ol s YElo] 48 FAo SxE AR oA aHAYS & 5 AAG
53 o] & UEMNA gFolx HAg AstAlE gHst
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2. A% H Y

7 Qs Ael
e AU A% 5 10RNA £
7C) Surste] 24413k ool VAR Bx AW 4F% 3

Foll AHgaHerh

[«

0 goll 0.1% Eit FEF 50 mLE H7Fsko] stomachers o] &3to] 1 &
b A 3K(Masticator) SR, 0.1% Hi FEFZ A AT F24T3 A
2232 Plate Count agar(O] 3} PCA, Difco Laboratories, Detroit, MI, USA)°l| =23}
of 747k 36TCol A 48413k, 21ColA 72413 wiFatinh. A 718 At PCACl =%
3} BBL anaerobic jar(Difco)oll A 36T, 48A1%F ot njgsttt. WEAAA TS 10
0ClA 1027F 7FE Aglste] dEHMEE AFEAZL & PCAd =43te] 36T ol A
4841 7F v FEtth @Rt FEolR{FiE pH 3.52 Z 43 Potato Dextrose agar(©] 3}
PDA, Difco)dll Z='Zate] 25T A 5~74 7 wjg3taith. g2 Violet Red Bile
agar with MUG(Difco) ¥R & o] &3}o] 36TolA 242417 viSstAY. d5= I
T RIS (= S48l 23] vHE A sl

o

2) Bl A= sy
AZH 25 g& T oz FHsto] 0.1% Hvt FESF 225 mLE 7Hske] 11,000 rpm
oA 5% Eet wHIste HAom AL AT Salmonella  spp.i=  Selenite

==

broth(Difco)®} Rappaport-Vassiliadis R10 broth(Difco)E AF-8-3Fo] 36Tl Al 242413 &
) &F3le] Hektoen Enteric agar(Difco)2} SS agar(Difco)oll ¥ Z==3dlo] 36T ol A
24~48A1 2 WlFStATYE. E. coli O157:H7%  novobiocin F7FgF  modified EC
medium(Difco)ell HZF 3kl 36T} 43TolA 24A1%F v YF3lo] MacConkey Sorbitol
agar(Difco)2} Fluorocult E. coli O157:H7 agar(Merck, Darmstadt, Germany)ol 4 ==
sto] 36T oA 2441 7F w3t AT}, C. perfiingensi= Cooked Meat medium(Difco)oll
%3}05[ 36 COAl A 24413 SatvlFete], F8 7} Clostridium Perfringens agarol| &

Egste]  36TCAlA 24~48A1F st @7 WSt ATE. B cereus, Clostridium
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botulinum, L. monocytogenes, Shigella spp. 2 Yersinia enterocoliticaw= V= FDA<]
Bacteriological Analytical Manual®] WH o2 A3} 31, Staphylococcus aureus= 10%
sodium chlorideE % 7}38F Tryptic Soy broth(Difco)E AM-&3Fo] 36TolA 24A17F F3t
v Fste] 3k X713k Mannitol Salt agar(Difco)2} EY Tellurite enrichmentE % 73t
Baird-Parker agar(Difco)oll & =&alo] 36TColl A 24~48A1 7t vl &3} At}

3) W
B. cereus= APl 50 CHB(bioMerieux, Marcy 1~ Etoile, France)2} API 20E

S

AT 5H

kit(bioMerieux)E ©] &3} 3, S. aureus™ mannitolS &3 3L lecithinS #3 st =
FAol HgS AMAsto] clumping factor, coagulase, catalase A3 S 3}al, 1T IS
A Ete] AE Aol HeS API Staphi kit(bioMerieux)S ©]-83lo] T4t e
2] T API kit®} ATB plus software(bioMerieux)S AF-8-3}¢] Bergey's Manual of

Systematic Bacteriologyoll 71 URrA <l W] F3lo] FA ST

of AMEE % & A58 VAR F5E <EM-37>9 <EIM-38>
o ettt 95 $S5olA FL&FL 3.8x10°~1.4x10° cfu/gl® & BIZS 1
2x10°~1.0x10° cfu/ge. 2 A FATF FolA 7H4 ¥ BEXS el
A=

<
rit

)
2
o
£l
flo
Ne
[V}
S

Z5 % Qggrh, ER9 BHo| R 22x10'~7.8x10° cfu/gl 2 AEE AT}
98 ER9 MARREL ANHon ARSE FAR LEE LA, 3
on A WAE PES VTR A8 EflA FLHe 3910
S BEE WYtk A2 1.5x10°~8.6x10° cfu/ge @ X A
B9 A g, 27y Husge o 95
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3.8x10'~5.1x10° cfu/gl & ZHZ% St}

98 mAdE B 2 S

A Eo] FA 8 ]o At ABSoNA B cereus, S. aureuss BAGA T O] 29T
w2l¥ WA C botulinum, E. coli OI157:H7, Salmonella spp., Shigella spp., C.
perfringens 2 L. monocytogenes "R Y. enterocolitica™ = AT-ol|A A gL
100Cell A 2023 78 e ¢-Fol= e Wddate] BeHA & krh<t-39>.

B. cereus 9| 74% 5 sample B, G, HolA 2 =HNow, E59 H$ B, J oA
2 HATH S aureus®] 7§ =5 sample BAlA T 7 & 5 A Th< R MT-40>.

XIAE A= B cereus =8 TTFE 219 YA EAFATOE mannitol 4,
lecithinase 27 S =2 Simmon's citrate =4, NO, A4, glucos, fructose, mannose,
starchE W33} 3L lysine?} ornithine decarboxylase =4, arginine dihydrolase %7d o=
ATB automated identification system®l| Al B. cereus &l W3l 99.8% 4&4dS HIth
<3EIM-41>.

A5 B A AxE, A, 71, 71 So] Eld el o% 22k 2 99| 7ol

S.

L auwreus™ YE =S BolAT B Y. B EH S auwreuss mannitolS 3l

—|—’

SFal lecithinases AAste 19 A FT S = catalase, coagulase, hemolysin 2
lcatose A, xylose 24O 2 ATB systemol| A S, aureus Fol| W3l 97.8% 54
B o< M-42>.
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<IEM-37> 98 59 AyE

i . Microorganisms
ot .
(cfu/g) Mesoph.ilic Psychrotr(.)phic Anaeropic Spore-formin  yeagt & Coliforms
bacteria bacteria bacteria g bacteria Molds

A 4.0x10° 5.5x10°* 6.1x10° ND" 1.9x10° ND
B 3.4x10* 3.1x10* 2.0x10* ND 2.35x10' ND
C 3.8x10° 9.2x10° 4.2x10° ND 5.0x10' ND
D 3.1x10* 2.2x10" 1.1x10" ND 1.7x107 ND
E 8.6x10" 3.6x10" 6.1x10" ND 2.2x10' ND
F 4.1x10* 1.7x10" 2.4x10* ND 2.8x10° ND
G 6.9x10* 9.4x10° 5.1x10* ND 1.4x10° ND
H 1.4x10° 1.1x10* 1.4x10" ND 1.2x107 ND
I 7.7x10" 1.0x10° 7.1x10* ND 3.8x10 ND
J 6.4x10° 5.3x10" 6.8x10° ND 7.8x10° ND

|

A~]: 7t 98H

il

e e,

u

" Not detected.
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<EIM-38> 95 =&o nAE ¥
Microorganisms
Microbial
count
(cfu/g) Mesophilic Psychrotrophi ~ Anaerobic  Spore-formin  Yeast & Coliforms
bacteria ¢ bacteria bacteria g bacteria Molds

A 1.3x10* 3.0x10* 9.5x10° ND" 6.2x10" ND
B 6.9x10° 2.1x10* 4.1x10° ND 3.8x10" ND
C 1.2x10* 7.6x10° 3.4x10° ND 1.5x10° ND
D 3.9x10° 1.7x10° 2.0x10* ND 5.1x10° ND
E 8.8x10" 6.8x10" 6.6x10* ND 4.2x10" ND
F 5.3x10* 8.6x10" 9.9x10* ND 3.4x10° ND
G 2.6x10° 4.5x10* 1.8x10° ND 5.8x10' ND
H 3.9x10° 2.6x10" 3.4x10° ND 7.7x10" ND
I 3.2x10* 5.2x10" 3.6x10* ND 2.8x10° ND
J 1.3x10° 1.5x10° 3.1x10° ND 1.8x10° ND

A=)t AESS 35T FE.

Y Not detected.
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<EM-39> 98 %

g At

o e
Ho

Escherzichia Bacillus Clostridium Clostridium Slamonella Shigella Listeria — Staphylo Yersinia
coli . _ mono-  -coccus — entero
o157:H7 botulinum - perfringens  spp. *PP- cytogenes  aureus  -colitica
A D - - - - . - ; -
B - + - - - - - - -
C - - - - - - - - -
D - - - - - - - - -
E - - - - - - - - -
F - - - - - - - - -
G - + - - - - - - -
H - + - - - - - - -
I - - - - - - - - -
J - - - - - - - - -
A~T: ZF ARSS 3 FE.
" Negative, ? Positive.



<EM-40> 98 5027 HadgATe] £

ri o
o fu

Escherzichia Bacillus  Clostridium Clostridium Slamonella Shigella Listeria —Staphylo. Yersinia
coli _ . mono-  -coccus  entero
o1s7:H7 botulinum - perfringens . spp- *PP- cytogenes  aureus — -colitica
A D - - - - . - ; -
B - +2 - - - - - + -
C - - - - - - - - -
D - - - - - - - - -
E - - - - - - - - -
F - - - - - - - - -
G - - - - - - - - -
H - - - - - - - - -
J - + - . - - - . -
A~T: ZF ARSS 3 FE.
" Negative, ? Positive.
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<HI-41> 95502 FE 223 Bacillus cereus®] Cereus Selective agars ©]-83 574

Characteristics Result Characteristics Result
Gram stain +Y Cellobiose +
Shape rod Maltose +
Spore formation + Lactose -
Cell diameter>1.0 um + Melibiose -
Sporangium swollen 2 Saccharose -
Spore shape ellipsoidal Trehalose -
Spore position central Inulin +
Catalase + Melezitose -
Anaerobic growth + Raffinose -
Egg-yolk lecithinase + Starch +
Glycerol + Glycogen +
Erythritol - Xylose -
D-Arabionse - Gentiobiose -
L-Arabionse - D-Turanose -
Ribose + D-Lyxose -
D-Xylose - D-Tagatose -
L-Xylose - D-Fucose -
Adonitol - L-Fucose -
[i-Methyl-D-xyloside - D-Arabitol -
Galactose - L-Arabitol -
D-Glucose + Gluconate -
D-Fructose + 2-Keto gluconate -
D-Mannose + 5-Keto gluconate -
;i?;zzzz : Ortho-nitro-phenyl-galactoside -
Dulcitol - Arginine +
Inositol - Lysine -
Mannitol - Ornithine -
Sorbitol - Simmon's sitrate -
a-Methyl-D-mannoside - Hydrogen sulfate -
i-Methyl-D-Glucoside - Urea -
N-Acetyl glucosamine + Tryptophane -
Amygdalin + Indole -
Arbumin + Voges-Proskauer +
Esculin + NO;production +
Salicin +

b Negative, ? Positive.
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<HEIM-42> B o2 HE 223 Staphylococcus aureus®] Baird-Parker agarE ©] -3k

Rt

Characteristics Result Characteristics Result
Gram stain +V Acid(aerobically) from
Shape ingi}:sr D-Glucose +
Colony pigment (carotenod) + D-Fructose +
Egg-yolk Lecithinase + D-Mannose +
Catalase + Maltose +
Aerobic growth ellipsoidal Lactose +
Anaerobic growth central D-Trehalose +
Growth on NaCl agar D-Mannitol +
10%(w/v) + Xylitol -
15%(w/v) + D-Mellibiose -
Growth at Raffinose -
15C + Xylose -
45C + Sucrose +
Cytochrome C (oxidase test) 2 Potassium nitrate +
Coagulase + [i-Naphthly-acid phosphate +
Hemolysis + Sodium pyruvate +
Clumping factor + f-Methyl-D-Glucoside -
Deoxyribonuxlease + N-Acetyl glucosamine +
Urease + Arginine +

D Negative, ? Positive.
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or

o

AN FEF 10744 9]

p=2
[e)

sH4

HH
=L}

=
=

o A 3.8x10°~1.4x10° cfu/g, =54 3.9x10°~3.9x10° cfu/g®.

$o] 9.2x10°~1.0x10° cfu/g, =5°] 1.5x10°~8.6x10* cfu/g,

o

B
H

o))

=

ﬂ
o5
y
A

> s A

ol

£ 5ol

cfu/g,

2.2x10'~7.8x10*

ZH Ak

e

3.8x10~5.1x10° cfu/ge.

$% AZ B, G H E% AZ B JIA BAAAT, S aweus®] 7S

pu
R

B. cereus

= 97.8%

, S. aureus

al

o]
Pos

99.8% HEAHE H

Boll A vt HE5 S th B cereust™

3T
=

AH
A=)

=5
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U AE 240 e vAAE
Sample 50 goll 0.1% Eit FESF 50 mLE H7Fsko] stomacherE ©]-83)
¢t #HdsstlaL, 0.1% Bt FEFE ol &eto] WA MUY T T A
1 Plate Count agar(Difco)oll =23}o] ZHz 36T oA 48417k, 21 Coll Al 724 F
stk @7 A2 PCAol =23}9] BBL anaerobic jar(Difco)oll Al 36°C, 48A]%F
o wjdstdch WA AT 100TCoIA 1023 718 HeEste] JFHAEE AHEAR
F PCAol =@ate] 36TColA 48417 widatdtt. HitF= pH 352 FH3 Potato
Dextrose agar(Difco)oll Z=23}o] 25T oA 5~7U 7 v ettt o2 Violet Red

%
o
oX OH'I

2 it
jus)
=
o

ol

Bile agar with MUG(Difco) W] A & o] &3}o] 36Tl Al 24417k vl &3S o
e O 7 2RUIL SR S48 er 23] v A s
3.4 3

7b 55 vde ¥
FE Az A& $53 =5 985S UAE dFE <EM-43>0 e
A8 $FoA FLde 1.6x10° cfuge® = =
cfwge® ehllth 718w T2, A2dd AR FExE Biloy T
Bris A A& nedty gFETe 2E QA

ol¢} AR 5 XFFE 84x10' cfu/gl ® LEFRETH
A7 =5 MAEETE Avtxog A8 83 FAHE EX S Yetiid A, A
oz A nAE X5 YJehfglor &3 dlE el 7 Bel A

2 1 A
29 98 BN F2TFe 8.7x10° cfulg, A2 12x10° cfu/g, 71T
o7 Fogt, ALy FARE RIS BYod AdHoer A A&

Aek. 22w JFETE BE HAANA AEHA FUTh FFolet aR T I
FE 6.0x10" cfu/g

o
frt
o
i
A,
32
)
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AN

25
=
&
Vv

Ho
bl
N
BN
ofo
:\12’
i
Ho
o
o
i
Sh
e

Y Not detected. A5
5 =5
T4 A 1.6x10* 8.7x10°
A Tt 7.0x10° 1.2x10°
A7 8.0x10" 5.9x10°
e NDV ND
X3t 8.4x10' 6.0x10'
o) 5t ND ND
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SE Az AHET Yo MAE F5E <EM-44>0 YeERRAT
oA FLTFS 1.4x10'~1.5x10° cfu/gl® o B¥X S Bt
'~4.0x10" cfu/ge 714 1.6x10'~5.8x10"

&
g wgd ikl
S 0.001% S 0.003% B 0.005% B 0.01%
Fe4d # 1.4x10! 1.5x107 9.2x10' 2.6x10' 3.5%10" 3.0x10"
AL o  11x10' 3.8x10' 4.0x10' 2.1x10' 3.4x10' 3.0x10'
714 ¥ 16x10' 3.4x10" 5.8x10' 3.7x10' 3.1x10" 2.7x10'
WaA ND" ND ND ND ND ND
2t ND ND ND ND ND ND
o) - < ND ND ND ND ND ND

Y Not detected.

? Tenderizer; S: Protease from Streptomyces griseus, B: Protease from Bacillus polyfermenticus.
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h S Axg FEF] MBE TE
FE Az daAd &3 =59 FHF IW% ﬁ?% <EM-45>9} <
46> YERSI. dd FolA S22 L
BTk A 17x10°~1.1x10° cfuge @ AFATF Tl M & BEE Y
=3}

1.
L 14x10°~1.1x10° cfu/go @ &3, ALdF FAE ¥ s

|2 0o R s P R
o FuHer AA HEHA a2 dRAETe BE HAAA A=HA
erofom Fgolel ER 5 IFHFE 42x10'~2.0x10° cfu/ge® HAEH AT

Fd ES WAEREEE ANHor A8 ¢85 FAR EEXE YERIAAR A
Aoz Ae nAE BEE ek 98 E8004 F&dFE 1.9x10°~1.1x10°
cfgl @ e REZ HYvh ALiE 2.7x10°~ 1.1x10" cfu/ge] EEE eI
IS 1.6x10°~52x10° cfw/gl & T, Aewy FAE BEES BIou A

A

ez AA AEHJ. Lt} 1’41’2} T2 EE AE EH‘H HEHA %

& M
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S5 FES
o1 5} 4%
Ty A
S 0.001% S 0.003% B 0.005% B 0.01%
oAt 1.4x10' 1.8x10°  8.2x10° 1.1x10°  3.5x10' 5.8x10"
A&t 1.7x10°  2.0x10°  7.7x10*  8.6x10 1.1x10°  8.8x10"
#7149 1.4x10° 1.6x10°  4.6x10°  63x10*  6.4x10° 1.1x10°
wad ND" ND ND ND ND ND
3t 5 1.1x10°  2.0x10°  6.1x10' 4.2x10' 9.5x10' 7.1x10*
o gt ND ND ND ND ND ND
Y Not detected.
? Tenderizer; S: Protease from Streptomyces griseus, B: Protease from Bacillus polyfermenticus.
<AIM-46> =5FE AxXE 59 nAdE 2X
=5 ddS
o1 5} 4%
Sy A
S 0.001% S 0.003% B 0.005% B 0.01%
T T 1.9x107 4.7x10° 1.1x10° 12x10°  2.0x10° 3.9x107
A& Tt 2.7x10° 1.3x10°  7.5x10°  8.1x10*>  2.3x10° 1.1x10"
#7149 1t 1.6x10° 2.7x10°  47x10°  33x10°  22x10°  5.2x10°
a4 ND" ND ND ND ND ND
3t 5 1.3x10' 1.1x10°  7.2x10' 6.5x10' 3.8x10' 3.1x10'
o) gt < ND ND ND ND ND ND

Y Not detected.

? Tenderizer; S: Protease from Streptomyces griseus, B: Protease from Bacillus polyfermenticus.
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X
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'~6.5x10" cfu/go® A
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e
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o
Ho
Ho
bl
1o,
=)
i
Sh
I

<EM-47> A z=%

!

[e]
=

Ho

o
5

o 314

o) = HE5A
S 0.001% S 0.003% B 0.005% B 0.01%

T4 @ 3.9x10' 4.6x10" 2.3x10' 1.7x10' 1.4x10' 2.1x10'
Ao @ 53x10' 4.5x10' 2.2x10' 1.8x10" 1.1x10' 6.5x10"
714 o+ 4.9x10' 3.2x10' 2.6x10' 1.8x10' 2.0x10' 3.5%x10°
g o ND" ND ND ND ND ND
At ND ND ND ND ND ND
o gt ND ND ND ND ND ND

Y Not detected.

? Tenderizer; S: Protease from Streptomyces griseus, B: Protease from Bacillus polyfermenticus.

<EM-48> AzxH ES5SE nAE EX

EEEE
o = HFA A"

S 0.001% S 0.003% B 0.005% B 0.01%
T4 2.0x10' 6.5x10° 4.7x10' 3.0x10' 9.0x10° 3.0x10°
Ao @ 9.0x10° 6.5x10" 3.0x10' 1.6x10" 6.5x10" 2.0x10°
q714 #  9.0x10° 1.2x10° 2.9x10' 1.8x10' 5.0x10° 1.4x10'
wag ND" ND ND ND ND ND
23t ND ND ND ND ND ND
o) - < ND ND ND ND ND ND

Y Not detected.

? Tenderizer; S: Protease from Streptomyces griseus, B: Protease from Bacillus polyfermenticus.
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4. 9.0k

Sx AxHA wE MR BEXE zAEt A¥dZ43 27] dESdAE
10°~10* cfu/g A= PAEEZE BHgon, FdS 10~10° cfulg A% HAE X
J

5|
S Uetdoh $EE Az A A9 FdEe] MAREEELE 1010 cfwgd =9

EXE et 28y 35 Ax3 Fole nAd=e 7t 3438 Fo]sldth
o= Fxo AxE &) 70CT= 7tAssiy] wiiolta AAEH, ¥ Ax d 3}
Aol A g @A gAY Aow Azt

T AFolM ZAANEE AT TS BE AN AEHA F%

o},
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2 %, W/W)

(4]
10.00
3.38
1.45
5.62

(%)
10.00
9.00
0.65

10.00
9.00
0.65

2l

© © © © o o o 8 — o & o o <+ v wun
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o
Ho Ho
i %

2L Er

X Fdd

ool &
(6-8 mm)

Y 34

(303
A =
72°C (90+) — 65°C (60<F) — 55°C (60<)
97
(25°C, 30+%)

53!

ol

Lo AT

<IHIM-15> &3 FxE9
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AE 52

3.
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el
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olwu
H

M-51>, <3 IM-52>°] e AT

2 <}__“L‘
FHET 21.45%, il

I-50>

HH
=L}

s

T 55%9]

1

s
v 2

= 23.92%5 YERA L, Al A

-
X

[}k e)
T =55

=
e

Hjm

Al 7FA A

pu
R

% YEsET). Hardness

Al 7FA A2

ﬂ\_wo

7
3!
of

~

i

AL R

sanow

of ZtA Aee] 7}

Iyl

BE e 2

(€]

Q/]

Hoh <a2EM-16>2 A=

wr
H

umO
W
i
4

7K

il
n_mo
jant

—

O

o
B

W
ol

1

<¥EIM-50> 7}

B

ofr
M)
XO
i
ﬂ

e

fred

25.50+4.63 21.45+2.39 23.92+0.09

(%)

3=

o
;OD
il
A

).

55.65£1.90 55.50+0.09

55.02+1.28

8.12+0.06 8.82+0.22

7.92+0.15

(%)

o

ToH
=0

T

2] H

6.26+0.50 6.71+£0.07

6.84+0.38

(%)

o
;om
il

i

0.73+£0.01 0.72+0.01

0.71+0.01

1
il
it
A
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g = HETHFE HEESHE NFFESHE
Hardness (kg) 4.89£0.65 4.99+0.34 4.72+0.75
Springiness 0.92:£0.06 0.92:0.06 0.88+0.08
Cohesiveness 0.210.03 0.16+0.02 0.20+0.05
Gumminess (kg) 1.00+£0.09 0.48+0.07 0.98+0.35
Chewiness (kg) 0.92+0.09 0.44+0.06 0.86+0.32

<H®M-52> 72d Sx9 54 5
Bl = e S R D ESEE NFHFESSE
A 8.70+0.67 8.00+0.67 8.30+0.48
ral 8.10+0.74 8.40+0.70 8.50+0.53
A 8.80+0.63 8.20+0.63 8.50+0.67
54 8.60+0.70 8.40+0.52 8.60+0.57
A 8.30+0.74 8.10+0.70 8.50+0.53

NEx
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Al A =534 59 digvd OE S 7HF2de &
42 EA 54 24
LA &

AT SAF] FHo 4FE vAE o2 d5S, EFARE, HMA 5 o
g, o]lgfd 89l FolA ATy AL AF dAY o8 g ha, AF
g 2 7ae 18 Y FAlFl A5 AFEETH(Lee2t Chung, 1986). 3FA| vk, S-# %
Az Al o] AmH7be S WA A G A Al Ak o] Sefe %)
S35t AGAS FAAIF 22 (Lamkey 5, 1986; Matlock 5, 1984) Al 7+4 5 A & ol A

A7trEs AaA7IE FACd dow, QAAS AadEe] we A%
A7AgGo=za 7hasd 9 AGAAE FEAZ T UATHChoi®t An, 1996). Pepper®}
Schmidi(1975)F <UAEA 0.25%<F 25 1%E A AHEA H¥ 25S 3% AHESA S
W AR = SAFe] AzE g9 ARy U A%E Uit sglon, =
WAl A= SAFAA S QA H7be Bad, frshg 8 22308 A7 A it
s AAAIZ T 319 TH(Cheong 5, 1981; Sung, 1987).

AFA0 &x2 AxE EFol 52 A5 (whole intact muscle
Gt AARE, AT FAFAAAE AoFer A2 A7 258 X 5
& Qo] AAES ARAATH, AFEe] AVE AT F o] FAstE AF

ko] 7458l tH(Choi 5, 1993).

¢

sliced} o] ©]

o

=
ot
ox

™

H b
54 49 ES3 959 Mg S Aol ATH KLE Az A BAZ
AT F AEF 2A7e] gl wE ATH ST FASHS 2 do)
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%71 %7](Enex, ENEX-CO-600, Korea)
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D

Chopping (8mm)

a3

Ho

~

8mm)

Chopping
|

27(0.6%), 214HA(0.1%)

A A

) 1% A = A7t
(2) 227 A4

(1) FAETZF 30%) H7t
= 3 (2) 5% 7+ £ 2 blending

(3) 4°C 3047+ tumbling 4 A]
=z

Fehal Ao, F3)
Fd

50°C(6012)—>60°C(1201)

—80°C(605-)—>25°C(30%)

e

2}

[e]

(PE/nylong 37 A))

o

<TRN-1> ATA &

Hel
2
BN
of
o2t
l
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4) 23
7h AT
Fxo AR AFS AOACH (19950 weh R Fe 105°C iz,
2 S Kjeldahl W, =A% ek Soxhlet W, X3|E FF2 550°C] A]
AHE P or B

AT 3 Aolo] wet Axses s dol= 247
= Agaed, A% F 39 TAS 24ad, 9859 T o % 2
s

W, duls=el exkE] 7 307 Sk el gls WE HAFHeRE Sk

>~

ArstEe] F4 A
S Attt dxEo TR td %E AFESHA T
mhy A
283y AFA FXET blate set(Warner Bratzler blade)”} “F2H  texture

L
o
AN
ol

ofs
o
2

o

analyzer(TA-XT2i, Stable Micro Systems, England)E ©] &3} ¢t
1w o] ¢] cross head speed+= 2 mm/sec ©] ATt

S0 EAE texture analyzer(TA-XT2i, Stable Micro Systems, England)e] 2 mm
74 AU EF probe(2 mm diameter cylinder probe)E F2dF F AEHEHZ A
E 2 cm®2 Zg @S 2 # hardness(7d &=, g), springiness(EHH

2]
x8 ATd FE
273, g), chewiness( =74, )& E415F3

A1), cohesiveness(-5-4J), gumminess(F 24,

ojuje] #2272 stroke 20 g, test speed 2.0 mm/sec, distance 10.0 mm= 43}
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A}) Metmyoglobin &2
Ax T FH8 WstE A&sH7] 98] Kryzwicki(1979)¢] WS ol -&sto] A
T4 % 3E° metmyoglobin 5 =438t Al5% 5812 0.04 M phosphate
buffer(pH 6.8)5 Y3 10* &<t homogenizer(Model AM-7, Nihonseiki Kaisha Ltd.,
AlZE E]E 1°Ce] AR F, 30+ E<F 4°C, 3500%g
A YAEHE AA G A5 S whatman No.l oA &2 o33 &, o3t
< spectrophotometer(Optixen III, Mecasys, Seoul, Korea)S ©]-&3}o] 525, 572, 700

o ]
mol A FFE=E =73 I metmyoglobin =5 A4S} T

=

&
A

Tokyo, Japan)Z &3%Hd % 24
ol

(A572 - A700)
(A525 - A700)

x 100

metMb (%) = 1.395 -

gatel Zbzkel wgilel wek AzE A7
=] diatel 2tz 108 wHoE 3

re
i
)
)
o
[
—_&,
a
r o
N
fol

Ak BAEAN 108 g S, 18e

b FAA
FAIEA12 SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General

Linear Model) procedures &3ato] #A1stlar, #2777+ 43+ H]ul+= Duncan

of dsHAS Tkl FoAAd HA(p<0.05)& LA
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o}x Sem7t &

4 ATHp<0.05). T3
=

FrolHom v

kel
pa

kel
o

gulol wep Az A PA

12 A%

g

kel

bl )
V250 UEIEh tAH o m 2ehaio)

T-39} T-4 Wl

)
23

23

2= HER L tH(p<0.05).
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84-92%2°] =2 Fte uEhdidlen, Ax7F v Aol el Hls| wo] ofFojxl dE=
L= A 1*0 o8 Az AT FEVF M =L wE HE A tH(p<0.05).

=534 ¢ i gulol wel Az AT S 228 542 <HIV-7>o Y
E}i 2t} Hardness:= ¥ AE2 0= Alo)Ao] 3 A FAS LA T-3 wghH]

= 7ﬂ°]”°ﬂ Eiis XH?*J X7 A2 =2 hardnessE HEFU S TH(p<0.05).
Springiness®} cohesivenesst= HIFH| Zto| f-2o] A<l Xfol7} yELEA] kot T-29)
T-3 wigulelA FHo=m Axdd AT FE7F =4 HERY T Gumminess 2t
EZo A T-3, T-4 #j g7}

o
=
(¢]
=
=
o
A
[
x
i
frt
fo
[N
)
o,
o>
X
0%
o
=2
ofj
>
%
2
-4
oX,
Ho

=53 5o wigulel wel Az ATAE FES Bed 5L <EIN-8>o] o
Bl 5 oA Aol el Adaglol wign] ol fol# <l ol 7b gl o
T3 WigHl 2 AxsAS o £ F7HE S THp=0.05). A== =2 Aol =
A F3E7F T2 B7HE LR oW (p<0.05), &4 F74 A3 et Adek fArgE A
FE BT a2y AAAR] vk ARl Aolder Axd ATH SX
7 oA er 2 A9E B

=

=57 S5 wignlo] wE o AoldS ol&ste] Az ATA FE
ArstEe <ag V2> Yetdgdth Setel~ Fefo] Sxe vE] AFstese B
A FolA 5-20%E HERY O] 2 AolE BT =5 &
3 AT SEo ue <aYIV-3>o e oue tﬂxli A 445 AA
Aol e AAT “ﬂw‘rﬁ AT Sxo ®B¥el AX Fxo JEHE YERUA 23T
i omjnney JFHE own 99 bkl tha Eol qWo] £AT =7 &

S AAE AZERH el AP BFE SAARAT 12 39

il
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<HEIV-4> vjghu] L Aol o u}

=
p

Eal

g4 Sx A

Z o] Hl] 1) % kA AZZ
Tl 41.24+1.00 45.89+1.974° 43.40+1.10%
T2 39.47+0.845° 43.58+2.29"° 42.75+1.01*
Scm
T3 37.89+0.81%¢ 39.2140.90™° 39.3240.49"°
T4 39.40+0.33%° 41.10+0.86"° 40.38+1.54"8°
Tl 44.06+1.23% 49.87+1.154° 44.53+0.49%
T2 41.31+1.18"° 44.92+1.03"° 42.23+0.80""
10cm
T3 39.94+1.53° 41.22+1.82° 40.72+0.52°
T4 40.80+0.74"° 42.91+0.96™° 41.17+0.51%
Tl 45.19+0.65 51.03+0.80° 46.31+0.37%
T2 42.71+0.87° 47.78+1.69° 44.43+0.57%
15cm
T3 40.09+0.92 45.20+0.40™° 41.18+0.92%
T4 40.62+0.70°¢ 45.04+1.274° 42.71+0.535¢

DTAI(ES 100 : 5 0), T2(E5 95 : 5 5), T-3(E5 90 : 9% 10), T4(ES 80 : 5 20)
zZ

A gEARE 2e oA MR

Ao A M= T}

=

~
=
i

0] &

A 227 9 3(p<0.05).

Al el 47}

=]
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<EN-5> B % $59 gl me 4T ST dugR v

g 5 A ]2 T-1" T-2 T-3 T-4
FF 38.67+1.06™  38.48+0.46"°  34.29+1.43%° 35144125
SR

A 40.25+0.70*%*  41.68+1.17*  39.31+1.20°* 38.01+1.05“

MEZ Q2 36641124  35.62+40.67"  32.14+0.81°°  33.66+1.03%°

FF 36.98£1.09°  38.44+0.835%"  40.33£1.23%°  39.64+0.44""°

A 35.1340.94°  36.66+1.00°" 39.27+1.31%"  37.14+1.46°

(%)
AZZ 62 3901+1.05 39.73+0.83%%  42.38+0.59%  40.46+0.54"*
& 13.30+0.85 12.50+0.66 14.93+0.59% 14.74+0.90°
2| vy g}
=il 12.39+0.66 11.03+0.99 10.88+0.79"  12.98+0.64°
(%)
AEZ Q= 12.14+0.79 12.10+0.45 12.5140.93°  12.43+0.67°
A+ 5.06+0.50 4.95+0.50 4.89+0.50 5.02+0.32°
3| ok
Z A 5.07+0.65 5.000.54 4.91+0.49 5.12+0.55"
(%)
AEL Q= 5894051 5.65+0.50 5.66+0.50 5.99+0.60°"

DTAI(ES 100 : $5 0), T2(E5 95 : 5 5), T-3(5 90 : %% 10), T4(ES 80 : %% 20)
ACEAE e YollA] AR T2 Bk 927 98 (p<0.05).

T aEAE e oM AR g8 EAT FoRE A& (p<0.05).
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= Aol T-1" T-2 T3 T-4
U+ 0.860.02 0.86+0.01"° 0.85+0.02° 0.85+0.01%
FRINE =54 0.87+0.01 0.88+0.01* 0.88+0.01° 0.89+0.01*
AEZ Q= 0.84+0.01 0.85+0.01° 0.83+0.01° 0.83+0.02°
*g 8.74+0.57" 9.10+0.61° 9.16+0.65" 9.04+0.52"
Ay
kA 7.13+0.73° 7.13+0.77° 7.51+0.74° 7.47+0.50°
(kg)
A2 o= 7.76+0.76 8.51+0.50° 9.03+0.50° 9.84+0.33"
F 85.86+0.28""  87.63+£0.44%  87.10+0.55"  87.36+0.42"°
metMb &% b c Ab Bb
Z2h 84.71£0.12%  86.37+0.51<  89.05+0.34 87.94+0.46
(%)
AMEZ Q2 91.67+0.70%°  90.96+0.29%°  90.38+0.74™°  92.04+0.60"°

DTI(ES 100 0 9% 0), T-2(EF 95 1 5 5), T-3(ES 90 : $5 10), TAES 80 : $5 20)
AP g EAE 2 ol AR e AT F37E A 8(p<0.05).
i 22 Aol AR T2 BT oA S (p<0.05).
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o
Ho

o] wjgnle wE A+

o,

o
kel
lo,
i
oX,

El

o
e

T-1"

T-2

T-3

T-4

Hardness

1.80+0.16°
1.42+0.13%¢

2.36+0.22*

1.7840.11°
1.68+0.17%°

2.25+0.22%

2.27+0.26"°
1.71+0.18%

3.01+0.12"

2.1140.14"
2.45+0.25%°

2.82+0.22%

Springiness

0.96+0.02

0.96+0.02

0.96+0.02

0.97+0.01

0.98+0.01

0.95+0.03

0.97+0.01

0.97+0.02

0.98+0.02

0.98+0.02

0.97+0.01

0.98+0.01

Cohesiveness

0.54+0.03

0.55+0.03

0.58+0.06

0.64+0.09°
0.57+0.05°

0.55+0.06"

0.57+0.03
0.52+0.04°

0.53+0.02°

0.56+0.04

0.55+0.01

0.57+0.04

Gumminess

0.97+0.12°°
0.78+0.09°

1.354+0.14"

1.14+0.20%
0.96+0.12"°

1.2240.18“

1.29+0.16™°
0.89+0.10%

1.60+0.10™*

1.17+0.1148¢
1.3440.15%°

1.604+0.12%*

Chewiness

0.93+0.11¢°
0.75+0.09

1.30+0.13"

1.1120.21%
0.94+0.12%°

1.17+0.18

1.26+0.16"°
0.87+0.11%

1.56+£0.10™

1.15+0.105¢
1.3040.14*°

1.57+0.12%

D T(ES 100 0 95 0), T2(E% 95 : 5 5), T-3(=5 90 : 95 10),
MOogEAE 2o el AR te

A7kl ol A7k 9 (p<0.05).
= aRAE 2 dolA AR e BAT §o37 28 (p<0.05)
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<EN-> E% 2% $5 wgolo] he AT K9 BP0

g = A o] %] T-1" T-2 T-3 T-4
& 7.17+0.39 7.25+0.45 7.33+0.49 7.25+0.45
A Zo4 7.50+0.67 7.58+0.79 7.75+0.87 7.67+0.89
A2R0=  7.17+0.72 7.25+0.75 7.33+0.65 7.25+0.75
* 7.08+0.90 7.17+0.83° 7.33+0.65 7.17+0.72
el = il 7.67+0.78 7.83+0.72" 7.83+0.58 7.50+0.52
AT Q2 7.58+0.67 7.6740.65™ 7.83+0.83 7.67+0.65
& 6.50+0.52° 6.330.78" 6.67+0.78° 6.50+0.80°
AL el 7.33+0.78" 7.50+0.67" 7.50+0.80" 7.3340.78"
AEZ Q2 6.9240.79 7.00+0.74° 7.25+0.75" 7.00+0.85™
Fg 6.67+0.78 6.50+0.52° 7.00+0.85 6.83+0.83
|= S b 7.3340.78 7.50+0.80° 7.67+0.78 7.17+0.72
AEZ Q= 6.83+0.83 7.00+0.85% 7.50+0.80 7.00+0.85
s 7.17+0.83 7.25+0.62 7.25+0.87 7.08+0.79
;ﬂ iﬂ Zi ?‘ AB AB A B
B Zo4 7.33+0.78 7.50+0.52 7.67+0.78 7.00+0.60
=

A

L= 7.50+0.80 7.50=0.80 7.67+0.78 7.50+0.80

D T(ES 100 0 9% 0), T2(ES 95 @ 5 35), T-3(E5 90 : 95 10), T4(ES 80 : 5 20)
Mg EAE e el AR T2 EAzbl fo2t 95 (p<0.05).

Yo agAE e el AR te EAe FeA7t 9 H(p<0.0).
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Swelling ability(%)

Swelling ability(%)
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A X AIZHE)
T3 X2+
25
—k - --m-- 22 —Q—Q%Efj
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SN o =15
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' / o0
£ 10
C§ B =
v
L= z
w5
0
15 30 45 60
X AZHE)

<TENV-2> =5 2 5o vl mE A

T-1(=% 100 : 5% 0), T-2(= 95 :

T2 X2+

—A& -2 --m- 22 —e—HdERA

15 30 45 60
X AIHE)
T4 A2l

—&-%F W B —e—dERA

15 30 45 60
X AIZ(Z)
q sze| Agae v

5 5), T-3(=5 90 : 5 10), T4=5 80 : 5 20)

T
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i
k)
N

<TEN-3> =5 2 59 wjgulel utE A Fx9 9w

T-1(E5 100 : 5 0), T2(E5F 95 : 5 5), T-3(EF 90 : 5 10), T4(ES 80 : 5 20)
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3.308
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e

Chopping (8mm)

=)- O
Az

Chopping (8mm)

27(0.6%), A4H(0.1%)

A A
) 17 A =, A7t
(2) 237 A4
(1) FI(EFFZ) 30%) A7t
=% ) 5% I £o=2 blendlng
(3) 4°C 307t tumbling A Al
= A
(H] z2o= 71] ] 1)
| T1: 55°C(1A] 7H)—65°C(2A] 7H)—72°C(2 A 1)
T2: 72°CQ2A 7H)—65°C(2 A 1H)—55°C(1 A 1)
A = T3: 55°C(3 A 7H)—65°C(3 A 7H)—80°C(1A] ZT)
. T4: 80°C(1A] 7H)—65°C(3 A 7H)—55°C(3 A1 1)
T5: 60°C(3A] 7H)—70°C(2A] 7H—80°C(1A] 1)
Té: T3 A2 $Ash} 37 42e
Okgl_yﬂ -61—
T7: TSS9} AZxZAe s 27 gz e
e orstA] o
= °]'7'” 3l
(25°C, 30%)
%
(PE/nylong E7&XA])
<IYN4> ATH KI Az TR
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N
i1t
ol
e

7 dukrAd R
Fxo] AR AFS AOACH(1995)d wel FEaFe 105°C FPd=H
2o sheFe Kjeldahl ¥, A% sh&F2 Soxhlet ¥, £3]& &F2 550°Col A
A3 s o7 BAE9 )
W dzxss
Ax T K2 FAE SAste, 485 FAd tis %= AF=stlth

A 71(BT-RS1, Rotronic, Swiss)E
2R3t 30% HFo R =479
S s HEHoz Y

ol =

Sh
e
>~
J[Nv

A==3
Zxa F7F 308 For W

Zh e
gy efe] A4 JIEE blate set(Warner Bratzler blade)”} 2 texture
g o835l AdE S FAHG L

analyzer(TA-XT2i, Stable Micro Systems, England)

1 o] &] cross head speed+= 2 mm/sec ©] ATt

v}l) Metmyoglobin &} 3F
Fsl7] 9lall Kryzwicki(1979)2] WS o]-&3to] A

Az T 449 ¥sts 43
FTEE ZHsAY. AlE= 592l 0.04 M phosphate

T4 539 metmyoglobin
omogenizer(Model AM-7, Nihonseiki Kaisha Ltd.,

buffer(pH 6.8)% 3L 10% &<k h
Tokyo, Japan)Z &3H3 F 24417 &<k 1°Co Wxg &, 308 &<t 4°C, 3500xg
5, o 3}l

L olS whatman No.l o] %A= o %3}

oA AR E AAeAT B
spectrophotometer(Optixen I, Mecasys, Seoul, Korea) ]&3Fo] 525, 572, 700
mol A FFE=E =73 metmyoglobin =5 A4S}t

o

pu

(A572 - A700)
metMb (%) = 1.395 - x 100
(A525 - A700)
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ihy s A
el FdE 9%l panel &S FAS] Alxd SXE A

A, AAAQ 7Exe] date] zhzh 103 whH o

= S

it
o,
jai)
ofs
o
K
&
o,
=
[UUU
x
ofs
S
s

stk FAHTANA 108 Mg S5k, 14 Mg dote 4 A E
LhebiTh
Ah S AA E
%74]1:'/\4_0_

212 SAS program(Statistics Analytical System, USA, 1999)°] GLM(General
Linear Model) procedureE &3t #£A1stlar, #2777k ¥+ H]ul+= Duncan

o vEAAdE Tkl 7oA A (p<0.05s sk
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A% § Axxdd mE AT S22 RS <ENV-11>9 Y

Ehidth @@ Te AT7h b S §E024%) = KAl 7ARE Axdt

T3, T4 AT+ 2 T7 A7}t 34% AEZ e TS e th(p<0.05). T a
e ol ‘;%9% T6 A2l 77} 38.34%% Yety & A5l Bls) 79
How =

it Al AL S A R 01 I
oy, AT SEE FTre 2ARE AAE7] fE BAE s AZSEE Sy
Aol v EFEJAV] WL om AbREM, ATl {FoAQl Apol= yERA
2k th(p>0.05). 3§ FS T7 Al 77F vhe Aol vs) fFejHow e s
LEF] 21 TH(p<0.05).

Azzdd e A4 Fx9 ostshd 54L& <iHIV-12>° Jetliiet dx+
& T69 T7 ﬂaﬁ% 49.04 - 49.68%= T2 Az gto] nlE] ooz e &
= UBUATHp<0.05). FEEAHEE AAF SR 0.82-0.90° HIE
T6 A&7k 7H woka m)r 2 ATt Mg =2 FE BAth(p<0.05). HAdE

Tiz T27F 7Fd v #s Jeiddled, Tert 7Hd =2 ddES YEeERSITh

flo

Metmyoglobin %S T2, T4, T7 A& 77} th& A g ol H
< Eoﬂﬁ‘r o] A3}Z Ho} TI, T3 2 T5 A9 2 AxzA3 o] 60°C ©]3}t

AzzAd & A4A S¥o 53 S-S <FENV-13>9] Yt e &
A

991 Aboli hehbA ekgkort T3, Te AelFrh e A
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<EN-11> Azzd0] mpg Ad S dwbdL 54
g = Tl T2 T3 T4 T5 T6 T7
_/FT']:_L?:!]—%}: A A B B B C B
%) 42.55+0.51% 41.73£0.70" 34.17£0.79% 34.70£0.95% 34.97+1.15% 32.40+0.96° 34.67+0.23
0
ol A gk
) ©30.58+0.93° 30.66+£0.06° 37.59+1.83* 36.72£0.85% 36.5620.96® 38.34+0.62" 36.99+0.27"8
0
A) -5} 2
%) 19212046  19.73+1.80  20.36+0.60 20.10£0.97 20.41£0.59 20.22+1.47 20.49+0.51
0
Q%?—S\:}%k AB BC A AB A A C
%) 4.96£0.07*" 4.7940.09°C 523046  5.09£0.14*" 524+£0.09" 5.33£0.27" 4.48+031
0
AC g ERE e oA MR T2 ER7k o7t A8 (p<0.05).
<EIV-12> Axzzxdol wE 2744 Fx9 o|gstsy 54
Tl T2 T3 T4 TS T6 T7
Zﬂ.}—_/l:% AB A BC BC C D D
%) 56.0242.92*" 57.84£0.79" 54.23+2.45% 54.7542.75%C 53.06£2.98° 49.04+2.08 49.68+1.34
0
FRIHNT 0.90£0.01*  0.89£0.01*  0.87x0.01° 0.85£0.01°¢ 0.86£0.01® 0.82+£0.01° 0.84+0.01¢
A2 (kg) 4284039 42540327 7.50:044° 6.13£041°% 8.19+0.46® 947+043" 7.07£0.51°
ﬁeéfzoy/())gbbm 90.38+0.74°  94.04£0.46" 91.68:0.95" 93.76+1.69" 94.10+1.70* 91.9320.53" 93.47+0.89"
= O 0
AT s 2o gdoa AZ e B4zt fox17F 98 (p<0.05).
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<3} IV-13>

T7

T6

T5

T4

T3

T2

T1

733049  742+051  7.33+0.49 750067  7.75+0.75  7.67+0.78

7.33+0.49

750+067  767+065 7.58+067 767£065  7.83+0.72  7.67+0.49

7.50+0.52

‘U]

7424051 750067 742067 < 7.42+0.67 742+0.79  7.42+0.51

7.33+0.49

700£0.74  7.256+0.87 717083  7.17£083  7.17+0.39  7.33+0.49

7.00£0.85

jzel

N

A

742+051  758+051  7.33£0.78  7.33£098  7.76+0.62  7.67+0.78

7.33£0.89

o

o

of

i
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Nfo
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z
fs

uloll gatglo] Aeldew &

%1—

2 o= uj
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2, 4% 2-o A A7 29d A4

o140
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aj kul = T-3 o

?l.

ToR
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AT &

AR

)
H

of ol

[ex
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1= 15 cmE2 A

5
T

15 cm”7} 7}

1
.

2ol

~
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=X

55°C(34] 1H—65°C(3 A 1H—80°C(1 Al TH =

H

tol Azt A4 Fx= ATl Ax7E Z o] Fo

A7 d A

3

Hojop @ Ao Azt
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1. A &

AT FAFe] =AML AlFe] F4E dAEe d Fa% 8ds F

3l 2 (Guerrero 5, 1999), 2 7to] AAE KAEe] Az MRS Fad a1y
3

2] 1
Agoltt. 53 Angel Fu(RA L Dol Byt KAF 2ASH FFL Fol
q

% (thermal diffusivity) 2 ]o—é(speciﬁc heat)
£ s AAste Fa% A B ookyet
glo] 7]®#< 257} @ri(Chang®} Chun, 1982; Chang %,

Al g A0 244, A5 A4 Hol 5o AE

pul

1"
s
Lo

2o g
rzi
m
=
=

< 3
&,
(@]
o
° 2
o
Q
<
<
Nad

e 1l
dot
r)v

o rlf

I
1985). ol g =AF
& Hl(Morley, 1966), <& (Lentz, 1961), % 2 A2 = 7](Mohsenin, 1980), 7}&
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(1) FIEZTFY 30%) H7F

5 o (2) 5% I+ £2= blending
(3) 4°C 3047t tumbling Al
!
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Fsl7] 9lall Kryzwicki(1979)2] WS o]-&3to] A

Az T 449 ¥sts 43
FTEE ZHsAY. AlE= 592l 0.04 M phosphate
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<HEIV-14> 8 gn], S 21 & 283 Fxo] dvARE vl
i A o] 4] T-1 T-2 T-3 T-4
A 36.28+0.66" 36.23+0.87 36.02+0.19* 35.63+0.48
T
- A 35.63+0.78"  35.33+1.27 35.54+0.75"  35.54+1.20
0
AEZ Q= 3495+037°  34.90+0.51 34.44+0.15°  34.85+0.64
¥ 36.07+1.04°  36.79+0.71°  36.29+0.65°  36.89+1.11°
ool A g gk
) el 37.9241.18°  37.40+£0.06°  37.70+0.17°  37.89+0.35"
0
AEZ 02 3916+0.62°  39.32+0.73%  39.41+0.84°  38.96+0.66"
A 17.76£0.28" 17.72+1.33 17.42+1.51 17.76£0.02
2| vy &}
) A 17.04£0.07  16.90+0.70 17.17+1.17 17.60+1.03
0
AZZ 92 1635+1.09%°  17.90+0.81%  17.12+0.40"  17.98+0.45%
* 5.05+0.27 5.20+0.44 5.12+0.52 5.03+0.42
3| #3h ek
) el 5.41+0.64 4.94+0.37 4.83+0.33 5.11+0.54
0
ANEZ Q= 5.60+0.49 5.36+0.41 5.30+0.37 5.34+0.54
D T(ES 100 0 9% 0), T-2(E% 95 : 5 5), T-3(E5 90 : 9% 10), T4ES 80 : 5 20)

MR e gEas 2 Aol mguztel FoX b 92 (p<0.05).

R e AR e

g olA Aol E R
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Eia=s A o] A T-1 T-2 T-3 T-4
% 51.1842.44"  53.35+1.28° 51.3742.58°  52.08+1.20°
HES S
ZakA 48.0142.06°° 55.97+2.32%*  58.11+0.48*  51.334+2.19™
(%)
AZT 0= 48.17+1.00°  49.27+2.56° 50.05+2.63°  49.61+0.80"
¥ 86.05+0.29™"  85.55+0.40"%"  85.55+0.52*%"  85.20+0.12%"
FRIANE Zea 85.60+£0.58“*  87.90+0.12**  88.35+0.29**  87.05+0.17*
AZZ O = 82704035 82.20+0.12*%¢  82.05+0.06%  82.65+0.64"°
e 10.2620.97*  10.16+0.81 9.14+0.95™ 8.06+0.57*
Ak
ZakA 11.74+1.10%*  8.58+0.97"" 7.34+0.48°  8.23+0.60™
(kg)
AZEZ 0= 7.18+0.70° 7.17+0.47° 6.86+0.57° 6.99+0.81°

* 89.0842.20  88.07+2.77 87.39+0.57 87.80+0.41°
metMb &2

A 88.66+0.53"  87.35+0.26" 86.91+0.86°  85.56+1.35"
(%)
=

>

=
N5

2= 89.07+0.81%  88.77+1.06™%  87.04+1.60°¢  86.32+2.01®

D T(ES 100 0 9% 0), T-2(E% 95 : 5 5), T-3(E5 90 : 9% 10), T4ES 80 : 5 20)
MO E e QERE 2 Aol oA MEHI e 227 9l (p<0.05).

MR GE A 22 gl Aold Tl oA 9l (p<0.05).
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<EN-16> vign], Sxx7d] wE& 293 Sx9o #54 54 v
Eigss Aol T-1 T-2 T-3 T-4
R 7.89+0.33 7.67+0.50° 7.89+0.33° 8.00+0.50
A k2 8.11+0.78 7.89+0.93"  7.56+0.73° 7.78+0.83
AZZ Q= 8224083 8.44+0.53" 8.67+0.50" 8.44+0.73
F 7.89+0.93 7.67+0.71°  7.56+0.73° 7.67+0.87
) kA 7.33+0.71 7.33+0.71° 7.89+0.33"  7.56+0.73
AEZ 0= 7.78+0.83 8.11+0.60° 8.22+0.67° 8.000.71
R 7.44+0.73"  7.00+0.71 6.89:0.60" 7.22+0.44
A 2 6.78+0.67%  7.22+0.67° 8.00+0.50*  7.11x0.60"
AEZ o2 7562073 7.44+0.53 7.67+0.50" 7.2240.97
F 7.33+0.71 7.1140.78 7.00+0.71 7.00+0.71
U573 = il 7.00+0.71 7.33+0.71 7.67+0.87 6.89+0.78
ASZ 0= 733071 7.22+0.97 7.44+0.73 7.11+0.78
R 7.67£0.71°  7.56+0.73 7.44+0.73 7.33+0.50
A A1 .
_— k2 7.22+0.67 7.56+0.73 7.78+0.83 7.44+0.73
AEZ o= 800+0.87" 8.11+0.78 8.00+0.50 7.78+0.44
D TI(ES 100 0 95 0), T-2(£% 95 1 5 5), T-3(ES 90 : $5 10), TAES 80 : $-5 20)

AR the dEAbE 2 Aol el A Mg kel 27t 98 (p<0.05).
YR e aRAE 2 gl A Aol TR FARIL S (p<0.05).
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41 5(90%)
Chopping (8mm)

AFE(10%)

Chopping (8mm)

25(0.6%), 14HE(0.1%)

Al A

) 1% A = A7t

(2) 287+ A4

(1) FIEZTFY 30%) H7F

5 o (2) 5% I+ £2= blending
(3) 4°C 3047t tumbling Al
4 9 49
Az

55°C(3A1 7H—65°C(3A] TH—80°C(14] TH—25°C(30%)

=)

o

FH

(PE/nylong X74A])

<IHN-5> A4 FE Az 4=
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t}.
W Adxss
Ax 5 FX9 FAE SA45te, 4859 FAd W3t %= =ik

o
Foedde FEEAASE
Q719 YR 25 E 25°CE 1A 308 PR =H7
H, AdsEe 228 71 30 st WEol §lg "WE HATHeRE S
2h) e
28 8eg e ATFA HE= blate set(Warner Bratzler blade)’} F2E  texture
analyzer(TA-XT2i, Stable Micro Systems, England)E ©]&3}o] A8 =439 0
] o]u] 9] cross head speedi= 2 mm/sec ©] AT}
AxSF 785 =

A
A A &xo AA WItE
Abgstel S48kl on, thg Al s &St

7tad Fo A4 - S §9 AA
A4 g (%) = x 100
7tad %o A7
vy F5 AL
g FAE 98] panel YL FATI] AxE SXE A Fu A% ThE
4, AAAJA 7z Eel diste] Z4ZE 104 o R FAs L 1 FAEAE T8k
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<EIV-18> A Aol w& AT =83 KE9 0|53ty 54
3 = Z~(9 mm) % (14 mm) (18 mm)
AZFE(%) 37.71£2.21°¢ 40.28+1.66° 44.22+0.76"
FEINE 0.61+0.01° 0.76+0.01° 0.81+0.01*
T FH(%) 21.4141.25° 30.65+0.20° 35.38+0.27*
2 7 7t 2 (%) 36.16+3.53* 32.18+2.53" 32.04+3.09°
A (k) 10.71+0.88¢ 12.95+1.32" 14.91+1.58"
<EN-19> 470 we 474 298 f3xe] oA 54
3 = Z~(9 mm) % (14 mm) H(18 mm)
A4 9.20+0.42% 8.40+1.07° 8.20+0.42°
Eal 8.40+0.52 8.20+0.79 8.60+0.52
A= 6.80+0.79" 7.40+0.84° 8.60+0.52"
o544 6.80+0.63" 7.40+0.84" 8.40+0.52"
AA AR 755 8.20+0.79 8.00+0.67 8.10+0.57
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Sxo) 2 9 BPxAG we} EAske e MR 242 Sgskach A4
gme HF o9 At 9 5 db Fr, WA, UgTFE L IS

5 10 goll 0.1% H =S 90 mlE #H718Fo] stomacherE ©]-835}4]
oF 7 3} (Masticator) 3} L, 0.1% Hir HEFZ A IA3519 T F 5+ Plate
Count agar(®]3} PCA, Difco Laboratories, Detroit, MI, USA)oll Z=3s}e] Z+zh 36°Ce]
A 48A1 7 skt WA ATES 100°Col A 1087 7tE A@ste] JFAEE
APEAIZL - PCAO =#sto] 36°Coll Al 48413t vl YFakaitt. thd et Violet Red
Bile agar with MUG(Difco) WX & o] &3} 36°ColA] 24A]37F wl &3} 3t

TE 28 4 FEUIA D (cfugE 459 o 23] vtE 239

2) B "AEY] &5
AEF 25 g& FHHoR FHato] 0.1% Fit FES 225 mlE 718+ 11,000 rpm
oA 5B For Aztsle] HAow ALEE AUl Salmonella  spp.=  Selenite

==

broth(Difco)2} Rappaport-Vassiliadis R10 broth(Difco)E AF&-31o] 36°Col| A 242137
] F35le] Hektoen Enteric agar(Difco)2} SS agar(Difco)oll A =kalo] 36°Col A
24~48A1 2 WlFStATE. E. coli O157:H7%  novobiocin F7FgF  modified EC
medium(Difco)oll 3 F3he] 36°Ce} 43°Col Al 24A]7F w]43Fe] MacConkey Sorbitol
agar(Difco)2} Fluorocult E. coli O157:H7 agar(Merck, Darmstadt, Germany)ol] 4 ==
sko] 36°Coll A 24217 vl et AT C. perfringensi= Cooked Meat medium(Difco)oll 5
Toto] 36°Col Al 24A13 FatvleFsto], W8 M7y Clostridium Perfringens agarel] 2
A Zsle] 36°Col A 24~48A1%F Fot &7 wldEt ATt B. cereus, Clostridium

botulinum, L. monocytogenes, Shigella spp. 2 Yersinia enterocolitica= V|= FDAZ]
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=

3F91aL, Staphylococcus aureus

S

3

<
=

ko] 36°Coll Al 24~482] 7% ¥

Tryptic Soy broth(Difco)
[e)

}

ko]

+ Mannitol Salt agar(Difco)2} EY Tellurite enrichment

pul

47].‘
5|

%
=
7}

=]
=

she] vhg

%

I
Baird-Parker agar(Difco)ol] &%=t

Bacteriological Analytical Manual®] WHo =z 2l
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g WAy ARy 2Ry
S Qe WA MARS £5EYR ANE <EN

24 9 #FxAe) BE EAG F 9
26>9 <EIV-27>cl] UER AT

B. cereus, S. aureus, C. botulinum, E. coli O157:H7, Salmonella spp., Shigella spp., C.
perfringens 2 L. monocytogenes 2 Y. enterocolitica & EE WHdT Ll H A LSk

T ool fRE Al v WA4Ee odo] dojuhd @, HAFHL AW
FEo] AEatgr] wEoleha Aztech

A el WA
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<3tIV-24>

F

oN

270 e Selol~y x| 94 vATe] W5

A oy zlE _ H| X1 &
SEE B Ky Ky A Ky Ky A
FESE ES5FY ES5F5Y $55YE E55YE =5§5X
ABkAlF 1.70E+01  1.00E+01  3.25E+02 1.70E+01  1.00E+01  3.25E+02
0 W<EA+  1.10E+01  1.25E+01  1.70E+02 1.10E+01  1.25E+01  1.70E+02
o) gt ND ND ND ND ND ND
AukAl 3.50E+00  4.00E+00  3.25E+02 1.40E+01  7.00E+00  5.65E+02
15 WA  8.00E+00 3.00E+00 2.45E+01 1.50E+00  6.00E+00 4.30E+01
o) ND ND ND ND ND ND
gukAld  7.50E+00 3.50E+00  6.85E+02 4.00E+00 1.15E+01  1.40E+03
30 WA 3.50E+00  3.50E+00  5.85E+02 1.00E+01  8.00E+00  7.65E+02
o) -t ND ND ND ND ND ND
AubA i 3.50E+00 1.15E+01  1.02E+03 4.50E+00  6.00E+00  9.35E+02
45  W<EAT  3.00E+00 2.00E+00  9.90E+02 ND 6.50E+00  7.50E+02
o) gt ND ND ND ND ND ND
AukAl 1.50E+00  1.00E+00  1.35E+02 2.50E+00 1.10E+01  9.10E+01
60 WLAT  3.00E+00 3.00E+00  1.39E+02 2.50E+00  3.00E+00  1.05E+02
o) ND ND ND ND ND ND
ABbAF 1.50E+00  1.00E+00 9.40E+01 5.00E+00  4.00E+00  5.65E+01
75 <€A 1.50E+00  5.00E-01  9.50E+01 0.00E+00  3.00E+00  6.00E+01
o) -t ND ND ND ND ND ND
AubA i 4.50E+00 8.50E+00  1.09E+03 3.00E+00 3.80E+01  5.75E+02
90 WY ATF  4.00E+00 5.00E+00  8.75E+02 0.00E+00  1.05E+01  4.35E+02
o) gt ND ND ND ND ND ND

ND : No detected.
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o sla mEel W

A7 o A F H 2l &
S 3 SE 315 §¥Y 1 &Y u1FY §XE

A kA T 6.55E+01 4.00E+00 6.55E+01 4.00E+00
0 Wt 7.60E+01 8.00E+00 7.60E+01 8.00E+00

o) gt ND ND ND ND

A kA T 1.13E+02 2.50E+00 5.85E+01 4.15E+01
15 WA 1.20E+02 ND 3.60E+01 ND

o) gt ND ND ND ND

A JkA) 4.25E+01 1.50E+00 5.65E+01 1.00E+00
30 e 2.80E+01 ND 4.40E+01 ND

o ND ND ND ND

A WA o 9.75E+01 1.65E+02 4.75E+01 1.00E+00
45 Wt 3.75E+01 0.00E+00 1.95E+01 ND

o) gt ND ND ND ND

A kA T 6.10E+01 4.50E+00 6.80E+01 5.00E-01
60 e T 2.60E+01 1.00E+00 1.70E+01 0.00E+00

o At ND ND ND ND

A kA T 1.10E+02 1.50E+00 2.12E+02 5.00E-01
75 e 6.45E+01 1.50E+00 1.49E+02 2.00E+00

o gt ND ND ND ND

A kA T 7.05E+01 4.50E+00 1.33E+02 1.30E+01
90 R R 3.75E+01 1.00E+00 7.25E+01 1.50E+00

o) gt ND ND ND ND

ND : No detected.
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Escherichia coli n
O157:H7

Bacillus cereus - - - - - -

Clostridium
botulinum

Clostridium
perfringens

Slamonella spp. - - - - - -

Shigella spp. - - - - - -

Listeria
monocytogenes

Staphylococcus
aureus

b Negative
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Escherichia coli 1
0157:H7

Bacillus cereus - - - _

Clostridium botulinum - - - _

Clostridium
perfringens

Slamonella spp. - - - -

Shigella spp. - - - -

Listeria
monocytogenes

Staphylococcus aureus - - - -

Negative
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C. botulinum, E. coli O157:H7, Salmonella spp., Shigella spp., C.

S. aureus,

cereus,

L. monocytogenes 2 Y. enterocolitica
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2. A% H Y

7F A F v Ee] g nisin®] A &) &2t

SAEA A Thsadel F fldl I AE(Clostridium  spp., Listeria monocytogenes,
Bacillus cereus, E. coli O15T:H7 S)& =, 1XdXdA 2% B cereuss ©]-83+]
inoculated pack studyES A A|SFATh 3k, SEo] A okAA S FFAF]7] 98] nisin
= #7tsta, A% T s Aol e nisin®] A EE LobR gt

1) Nisin®] <=H]
Nisin® sigmaAtel A Fujetglon, HAFF%7F 1x10° UMl S A A28k oH,
AZYHL 100 mge nisinl 0.02 M HCI 1 mlZ 9 ml¥ THFTE H7Fstd

A %3} 3

2) 59 F=H]

of Ay E Fxe kel nisine] PX= EH}E dotrr] 918kl Bacillus
cereuss HFoto] AHFAT. HET B cereus HIS01> £ AFHo|A 1xAE9]
Ao A E23 FOoZA, Plate Count agar (PCA; Difco Labolatories, Detroit, MI,
USA) HE3taL 30°Coll Al & kst v, A4 1595 WAt spores A
stA etk ¥ o dAnld #EE S8 spores Fletal, FAH spore= 0.1%
At W EFE o] &3te] 3|gh T 80°Col A 1023F 7HEste] FUAELE AFEA
71 S 3558ttt Spored HEBEE 100 spores/mlo] HEE A3 T Spore

2ol o] HEST TS SE Y Az ARG, HEEEE 10 cfug H

1..

B

1,

¥ EAdT"HAA AEe FAS u AFZF A, inoculated pack studyES
sl §E ddol B cereus spore$} nisine H7etAth & E = nisin® HUtEE

ol e} a7l Ae) T2 FueAk

- & (control) : F=rd SFE
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* Bacillus cereus 337}7 (B) : =38 53X + B. cereus
* B. cereus + nisin 100 TU Z7}+ (N1) : 8238 &3+ B. cereus +nisin 100 IU/g

* B. cereus + nisin 500 TU Z7}+ (N2) : 3-8 &3+ B. cereus +nisin 500 IU/g

4 MBEEE FA

Sample 10 goll 0.1% B FH=F 90 mlE FH7Fste] stomachers 01%3}04

b FAsetdlaL, 0.1% Eit =SS olFete] WAl M. T Plate
Count agar(Difco)ol] Z=Zsle] 36°ColAl 48A17F Wl el ar, T2 Violet Red
Bile agar with MUG(Difco) Bl #| & o] &3}o] 36°Col| Al 24A] 7t 8l &3kt

B. cereus 9~ Bacillus cereus selective agar (Merck, Darmstadt, Germany)ol] =%

=75}

ato] 30°Col A 24713 s Fatdet. e Oy & ZERUIA T (g ® 5

lom 23] gk A skt
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AT E VA= GdFS Lotry] ffste] B Ul*ﬂg% A& Sxol 242 10

Fate 713 T RE AN EEEA &gt

SEE AFde Fo FEF Wake <y V-8l GeERSIh 29 A F o
Zwe] Svae A 284 A FE3] SIS A 429 o] $ R A S A
o AAEAT B. cereus W& JET A= A 28UA A F WstE HolA &
g7t A 289 olF® HAAHo= 7&5:6}7‘:‘ s YERAT. B cereus®t nisin
100IU/g & A7keE A2 A% 194 7-A = dehuA durh A% 3d4ed A5

Aol HAL AF 28474 FEs] SrbetH b fAGE AFdFES dHEJSIH B

cereus®t nisin 500IU/gS F7bet A3 A 2194 744 o] AdFo] VEpA &

g7k A4 219 olF2 HAEHAY. SFE9 A F B cereusd] W3 = <IHIV-9>9

YEF AT B, cereuss 7 oA ¥ tlxTE AZVIE T BT AlRA B cereus

b AEEA @Sk, B cereusE FA7VSHA @2 dE2TE ALY EE AALAN T
=

9} ) 2492 Yeh .

<

z:sl./\
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Log (CFU/g)

Time (day)

Y

<19YIV-8> Nisin®] 7o W& A ZA7)7F B¢k S ¥ ny=

- =T (@)

- Bacillus cereus 2127 (H)

- Bacillus cereus and nisin 100 IU =2 7 (&)
- Bacillus cereus and nisin 500 1U # 2] (@)

- 172 -
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Log (CFU/g)

Time (day)

<ZHIV-9> Nisin®] H7}e] M2 A&713F 5t S329] Bacillus cereus ¥ 3H25°C)

- Bacillus cereus 127 (H)
- Bacillus cereus and nisin 100 TU 2] (A)
- Bacillus cereus and nisin 500 1U # 2] (@)
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28 &H 7HA] 111%5] S7tett A% 424
o] & AtEaAT B cereus W HET A AY 284A 7bA F WEE HolA
SO A 289 ol m FAAAow it BEFS UEHAT B cereus$t nisin
100 WU/g & #7bsF A2 A% 194 7HA= vehuA ao7t A8 397 A
Aol HAAL AF 28474 FEs] SrbetH b fAGE A¥FES dHEJSIH. B
cereus} nisin 500 1U/gS H7bet Aot A% 2194 744 o] o] Yeh=] &
U7 A% 21 olF 2 HEHJAT B cereuss M7V B
BE A=A B cereus’7t HEEHA R, B cereuss H7ts

B E YLl Fae Mad AYARE Ve
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=
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9]

i

d&23te =&

Jo
—_

el
Tl
ojp

E

R

3

i
T

& v}

= <

*d 3}(harzard charateization), %3

E
=

9

L.
o

B

=3

7]

#J 3}(risk

E
=

3f

_?4

characterization)®] 4l ©AIZ -

ol A <l

)

%Tl

T
el

flo] -2 71

9]

el

4 glaluc 44 o

3}
<1

i3}

=
oF
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el

)

o A% <
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S
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=
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o
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11 (mathematical modelling), kinetic parameter2]

=
=

Z 2} XA} (simulation data)S 53]
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=
Z7] et veke 84U mE A=Y AEE A5
248 YHE 3l (mathematical modelling), kinetic parameter®] 3

-
(simulation data)S F3l =] AF{AHES ASstaA et

J
Hj
>
—w
Z

Sample 10 goll 0.1% Ei =T 90 mLE H7}ste] stomacherE ©]-83}o]
ot HAstEAL, 0.1% BiEt HE=FE ol&ste] @A HAEAT. FEFE plate
count agar(Difco)oll Z=3lo] 36°ColA 48A17F wldslla, AT Violet Red
Bile agar with MUG(Difco) Bl #| & o] &3}o] 36°Coll Al 24A] 7t 8l &3k 5ot
B. cereus 9~ Bacillus cereus selective agar (Merck, Darmstadt, Germany)ol =3

stol 30°ColM 24413 M Fatsich. BhE w9 FRUIYRA(CE S

=
7]%233}04 Rdstadty, SASAS SAES AAVIe & A WeE ALke
7] #18}4] non-linear regression software® Mathcad Professional(Math Soft, USA)E ©]&
3l Gompertz WA 4] (2]-1) (McMeekin, 19993)3} logistic 4 (2]-2)& A -&3lo] 243}
Atk A-13% 22614 B, M, D, 4 A57t AlLkE A

N(t) = 4 + D exp[-exp{-B(t-M)}] (21-1)
N(t) = 4 + D exp[l+exp{-B(t-M)}] (*1-2)

el

rlo

Nt t Alzbell gt Mt cfu/gs, BE A& AAE 455, M1
A sl A W] ARN(day)E, A& Aol HA t*j(mg cfu/g), DE =
o Hi AT H(log ofwg)e YEHWTL o] ABREE FEVI(), AW SR (@
ma) @] ROl 7SS i s 23 (time =M) 1 A xs el 7]g7]0m, Gompertz

>“£

1l
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L+ logistic 2] <

E)
el

1BH

2% 2 ATl R 5

S

]

o

=zt

Fo] A225°C)3F 35°Cel A

beiA] Aol ALgsksch

S

B

o] WA= W= <EIV-28>o] YERl AT A7 §¢k |

&3l

A 2o A H

~

I~
0

B. cereust HAE=HA

h=i}
=

"

~
Njo

B

[e]
-

o

€

&

J

T3} B. cereus=

IV-29>.
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0 ApEs 7 %%, 1% %%M 7&%{ é%i 1%% gfi}
Sdtol s §¥ Egol~ X AHY §F¥ ~EEYH &Y
A WEA| 7 1.70E+01 3.25E+01 6.55E+01 4.00E+01
N o o i ND ND ND ND
B. cereus ND ND ND ND
A REA 1.58E+01 3.25E+01 9.75E+01 4.50E+01
7 W ND ND ND ND
B. cereus ND ND ND ND
A REA 1.50E+01 6.85E+01 6.10E+01 2.50E+01
14 ot ND ND ND ND
B. cereus ND ND ND ND
A REA 1.50E+01 8.12E+01 1.10E+02 5.00E+01
21 T ND ND ND ND
B. cereus ND ND ND ND
A REA 2.50E+01 7.89E+01 7.05E+01 3.00E+01
28 ot ND ND ND ND
B. cereus ND ND ND ND
ND : No detected.
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o mAygel W
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==
K3

IV-29> 7}&2%7 (35°C)oll A9 A%

<#%

3.25E+01 6.55E+01 4.00E+01

1.70E+01

jant

ND

ND

ND

ND

ND

4.50E+01

ND

9.75E+01

ND

4.16E+01

ND

1.91E+01

B. cereus

Al <t

s
0

ND
ND

2.50E+01

ND
ND

8.10E+01

ND

ND

ND

4.85E+01

ND

2.10E+01

B. cereus

s

=)

0

Al

ND

ND

ND

ND

ND

5.00E+01

ND

8.35E+01

ND
6.32E+01

ND

1.96E+01

B. cereus

H

Al

jant

O

ND

ND

ND

ND

ND

3.00E+01

ND

7.92E+01

ND

5.90E+01

ND

2.50E+01

B. cereus

Al =t

jant
0

ND

ND

ND

ND

ND ND ND

ND

B. cereus

ND : No detected.

model

=
l

2o

tol e 9 35°Co A A F

MIEE
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3

= o1&

Al
2l

F3, Gompertz2] 2} logistic
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=

—6—}-17

o] Ab

pH, 24 5o adldl o3

Aol = Ao 90, 35°ColA 30
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TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

2) MABET 4

Sample 10 goll 0.1% Hi FEF 90 mLE H7}ste] stomacherE ©]&3to] 1+ &
b FAsetdlaL, 0.1% Eit =SS olFete] WAl M. T Plate
Count agar(Difco)ol] Z=Zsle] 36°ColAl 48A17F wlelAar, T2 Violet Red
Bile agar with MUG(Difco) Bl #| & o] &3}o] 36°Col| Al 24A] 7t 8l &3kt

B. cereus 9~ Bacillus cereus selective agar (Merck, Darmstadt, Germany)ol =3
ato] 30°Cel A 24413 wi ettt dae a9 7 FRUIA DS (cfugE S48

pom 23] W Aol
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=
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4) Shelf-life o=
FXE9 shelf-life o552 B5AA A3t TBA, pH, Aw, HAEFE 37 E4 3514
FRBAY M 2 HFE FAVIEAELE AASAT AeHAe A" F
71w g o2 Y R AT AFe Fuige] ltta AdEE A
5.0 TaE = A FAFES IR dAFR sk A

7N Ee] SARS 1 g AT wE 3|7 Al disiste] 25°C, 35°CE]
Py e
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<EIV-30> A-2(25°C)oll 4] A3 539 o]sle s B4 W3}
T
wa VY ages asges owed neged
ay
0 0.24+0.02" 0.24+0.02% 0.40+0.03"¢ 0.37+0.03*
15 0.29+0.02" 0.30+0.02" 0.45+0.05 0.46+0.04"°
30 0.32+0.03" 0.33+0.03" 0.47+0.05 0.49+0.05™°
TBA
45 0.37+0.04% 0.41+0.04% 0.53+0.03 0.50£0.03%
(mg/kg)
60 0.43+0.02"" 0.45+0.04" 0.60+£0.05"° 0.56+0.06™°
75 0.460.035® 0.49+0.03%° 0.62+0.02"% 0.60£0.02*
90 0.49+0.02 0.5240.04 0.69+0.02 0.67+0.02"
0 5.61£0.01  586+0.01"  5.67+0.01 5.70+0.01™
15 5.61+0.01¢ 5.87+0.01* 5.66+0.01< 5.70+0.01%
30 5.56+0.01  5.80£0.05"  5.65+0.01 5.68+0.01™
pH 45 5.53+0.02° 5.64+0.035 5.64+0.014% 5.66+0.02%
60 5.51£0.03™  5.63+0.02"  5.62+0.01" 5.64+0.02""
75 5.49+0.04° 5.62+0.01°° 5.58+0.02%¢ 5.61+0.02"°
90 5.47+0.04 5.60£0.01%  5.55:0.01™ 5.59+0.02%
0 0.71£0.01¢ 0.7240.01¢ 0.83+0.01° 0.85+0.01*
15 0.66+0.02<  0.70£0.03"  0.82+0.01" 0.84+0.01"
o 30 0.640.01<° 0.68+0.04%" 0.82+0.01* 0.83+0.01*
T Cb Bb A A
o 45 0.64+0.01 0.65+0.02 0.83+0.01 0.84+0.01
= S
60 0.62+0.01 0.63+0.05%" 0.83+0.02* 0.83+0.01*
75 0.60+0.02° 0.61+0.07% 0.83+0.01* 0.83+0.02*
90 0.53+0.09“ 0.58+0.05 0.83+0.01* 0.84+0.01*

AC g EAE e ol MR e

- 18 -

AR 27 S (p<0.05).
ol Mz dE EAT Fox7t 913 p<0.05).



I nEY ES Y EF nEY EF
CT g wobels ¥ sotelx KX 2H¥ ¥ 298 §¥
=4
0 0.24+0.01™ 0.24+0.01%¢ 0.40+0.03"¢ 0.39+0.03*¢
7 0.320.02% 0.33+0.03™ 0.41£0.03" 0.39+0.03"
TBA Bb Bb Ab A
14 0.39+0.035" 0.38+0.03 0.43+0.03 0.43+0.02%°
(mg/kg)
21 0.42+0.02%° 0.44+0.02"5° 0.45+0.03"5° 0.510.02"°
28 0.50+0.02% 0.59+0.03* 0.49+0.01% 0.57+0.02
0 5.61+0.01 5.86+0.01 5.67+0.01 5.70+0.01
7 5.64+0.01 5.86+0.01 5.66:0.01 5.7240.01
pH 14 5.62+0.02 5.87+0.01 5.6620.02 5.73+0.02
21 5.61+0.01 5.86+0.01 5.61£0.01 5.71£0.01
28 5.57+0.02 5.87+0.01 5.62+0.02 5.67+0.01
0 0.71+0.01* 0.72+0.01* 0.83+0.01% 0.85+0.01*
7 0.65+0.01"" 0.63+0.018 0.81+£0.01"" 0.83+0.01""
P
T
o 14 0.62+0.01"" 0.59+0.01"" 0.80+0.01*" 0.83+0.01""
I =
21 0.58+0.01° 0.56+0.01° 0.81+0.01*8 0.81+0.01"
28 0.54+0.01° 0.48+0.01° 0.79+0.018 0.77+0.00®

Mg 2

oA A= e FAT FAE S (p<0.05).

OaEAE 2e dold M e ARt {37 W &(p<0.05).
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<FIV-32> AL(25°C)oll A A A3 S

AN

(day) A& AFHES g E AFFE
0 7.70+0.25° 8.10+0.81° 8.50+0.78° 8.70+0.68°
15 7.67+0.64° 8.83+0.52° 8.33+0.41° 8.33+0.47°
30 7.33+0.62" 7.83+0.65% 8.08+0.87" 8.17+0.85%
A 45 7.14+0.42° 7.86+0.57% 7.9240.62° 8.080.98%
60 7.2240.68" 7.56+0.92° 7.71+0.84 7.71+0.41°
75 7.13+0.45"™ 7.38+0.81° 7.44+0.50° 7.50+0.59™
90 6.88+0.86° 7.13+0.60° 7.13+0.61° 7.13+0.48°
0 8.10+0.74° 8.50+0.61° 8.90+0.81° 8.90+0.92°
15 8.17+0.68" 8.3340.45" 8.33+0.52 8.50+0.69™
30 7.86+0.45% 8.29+0.85" 8.33+0.62° 8.33+0.78%
| 45 7.86+0.62° 8.14+0.62% 8.17+0.44% 8.17+0.89™
60 7.2240.56™ 7.56+0.42° 8.00+0.85™ 7.86£0.95°
75 7.25+0.62° 7.75+0.66° 7.38+0.88° 7.50+0.48°
90 7.00+£0.71b 7.50+0.48" 6.88+0.68° 7.00+0.72°
0 7.80+0.62° 8.00+0.45" 8.40+0.45° 9.00+0.38"
15 7.67+0.48" 8.00+0.95° 8.17+0.36™ 7.83+0.84™
30 7.71+0.82° 7.86+0.48" 8.17+0.78" 8.00+0.92"°
A% 45 7.71+0.67 7.714+0.72° 8.00+0.95 8.00+0.48™
60 7.00+0.42° 7.00+0.67° 7.71+0.48° 7.57+0.96°
75 6.00+0.68° 6.63+0.66"™ 7.50+0.64™ 7.38+0.82°
90 5.63+0.41¢ 6.38+0.74° 7.00+0.78° 6.88+0.68°
0 7.80+0.62° 8.10£0.41° 8.30+0.89° 8.90+0.94°
15 7.83+0.42° 8.00+£0.47° 8.17+0.48° 8.50+0.78%
30 7.7140.68" 8.00+0.85" 8.17+0.80° 8.00+0.68°
=4 45 7.14+0.62° 7.43+0.62° 8.00+0.46™ 8.00+0.60°
60 6.57+0.71" 7.000.48" 7.57+0.91° 7.43+0.84°
75 6.25+0.82° 6.63+0.40° 7.38+0.48° 7.38+0.65°
90 6.00+0.62° 6.50+0.62° 7.38+0.64° 7.38+0.85°
0 8.10+0.74° 8.50+0.41° 8.50+0.58° 9.13+0.54°
15 8.00+0.62" 8.50+0.62" 8.3340.50" 8.67+£0.29°
A7) 4 0l 30 7.86+0.75% 8.29+0.48" 8.17+0.48" 8.50+0.81
] 45 7.8620.50° 8.00£0.52" 8.00£0.68™ 8.17+0.68"
712 E 60 7.4340.62° 7.57+0.28° 7.8620.78" 7.43+0.75°
75 6.63£0.71° 7.38+0.80° 7.38+0.84" 7.25+0.68°
90 6.38+0.68° 7.13+0.47¢ 7.13%0.68° 7.00+0.82°
AR e dolA AR T BARl] fo 27 L (p<0.05).
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(day) 95 NFFES A E nEFsE
0 7.70+0.62° 8.10£0.78° 8.50+0.47° 8.70+0.74°
7 7.57+0.94° 7.91+0.95 8.2040.62° 8.28+0.65™
4 14 7.24+0.62"° 7.57+0.45" 7.87+0.85% 7.89+0.41%°
21 7.19+0.42° 7.34+0.41" 7.64+0.62" 7.59+0.85"™
28 6.93+0.48° 7.05+0.92° 7.24+0.41° 7.39+£0.68°
0 8.10+0.45" 8.50+0.52° 8.90+0.84° 8.90+0.45°
7.86+0.62" 8.12+0.64™ 8.51+0.62" 8.33+0.69"
el 14 7.42+0.28% 7.54+0.61" 8.13+0.47% 8.17+0.81"
21 7.20£0.61° 7.3240.75° 7.67+£0.65° 7.50+0.63°
28 7.12+0.41° 7.21+0.85° 7.34+0.74° 7.00+0.48°
0 7.80+0.78" 8.00+0.62° 8.404+0.95° 9.0040.62°
7 7.61£0.91%° 7.89+0.67° 8.21+0.45° 8.12+0.95™
dx 14 7.69+0.42° 7.49+0.78% 7.61+0.62" 7.6740.45™
21 6.95+0.64" 7.05+0.62° 7.1240.24° 7.24+0.62"
28 6.13£0.67° 6.54+0.41¢ 6.89+0.47° 7.00+£0.45°
0 7.80+0.71° 8.10£0.95° 8.30£0.56° 8.90+0.95°
7 7.80+0.82° 7.98+0.45° 8.12+0.68° 8.45+0.84
oA 14 7.69+0.36" 7.54+0.75" 8.00+0.78° 8.12+0.15™
21 7.16+0.45" 7.26+0.61" 7.42+0.92% 7.56+0.65°
28 6.13+0.84° 6.56+0.75° 7.12+0.62° 7.29+0.78°
0 8.10£0.61° 8.50+0.62° 8.50+0.35° 9.13+0.95°
4740l 7 7.89+0.45% 8.34+0.45™ 8.33+0.48" 8.67+0.48"™
N 14 7.27+0.62° 7.57+0.82° 7.86+0.92%° 7.43+0.85°
712= 21 6.41+0.42° 7.13+0.65° 7.13£0.75° 7.000.45
28 5.36+0.48° 5.54+0.42° 5.66+0.65° 5.32+0.75°

“WOARAE e doA AR 0 B o747 98 (p<0.05).
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$Eo) AL AVHOER YT 5 Ut FAANEE A5 Askel TBA, pH
THYES B TFH Aolmste] FHuAE IR SHAT<EIV-34>
<FEIV-34>0 A Hi= wpep Zo] TBAgLe] th& FH=ol Hls =& FRdAE e
W7l wiEol TBAS #5713 AAe FAARER ol&d & d& A= AN,
<®EIV-34> SXO AT B4 FHE5HI FEAsIAee] A
Storage Temperature
S 25°C 35°C
Regression equation’ R Regression equation R
Tl Y = -0.125X + 1.2619 0.8738 Y = -0.0844X + 0.9650  0.8981
T2 Y = -0.1838X + 1.8352 0.9544 Y = -0.1086X + 1.2009  0.9615
T3 A Y = -0.1868X + 2.0278  0.9027 Y = -0.0286X + 0.6496  0.9951
T4 Y = -0.1237X + 1.5286 0.9189 Y = -0.0552X + 0.8692  0.9447
Tl Y = 0.0923X + 4.8375 0.824 Y = 0.0181X + 5.4823 0.686
T2 Y = 0.1988X + 4.1325 0.8209 Y = -0.004X + 5.8912 0.6265
T3 pH Y = 0.0834X + 4.9697  0.9697 Y = 0.0202X + 5.4922 0.6665
T4 Y = 0.0438X + 5.3083 0.9237 Y = 0.0085X + 5.6405 0.3309
Tl Y = 0.0336X + 0.3876  0.4523 Y = 0.0537X + 0.2445 0.8962
T2 Y = 0.0622X + 0.1952  0.83489 Y = 0.0667X + 0.1014 0.8637
T3 A Y = 0.0067X + 0.8798  0.2057 Y = 0.0115X + 0.7205 0.7989
T4 Y = 0.0019X + 0.8273 0.0377 Y = 0.0202X + 0.6652 0.9056

VX Quality value, Y :

Y Correlation coefficients
T1 : 4} 5 A‘ﬂ"’]
T3 : )

L i

overall difference of sensory score
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7}. Vertically oriented jerky dehydrator(¥]= 53])
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2) S5 I US 2005/0172835 Al
3) S=29l: 2005. 8. 11.
4) W&
B S¥ARIE AXAES 1B8A7]7] 93 basket(BE)I 1 FES £
o2 FA387] % racking grid( B E AAthE FAd 5o vt Racking grid= metal
tray(w < Ayl AFE™, A oo AdEn L& Ay fEES 7

t}. Z} basket> first grate(MZ tray)?} second grate(’}= tray)”} hinge
al
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2% 8 casing film £ 24| d 3 &2 = (polyvinylpyrrolidone) ¥ E7F A FAE &
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2}, Process of rapidly preparing a fermented dry or semi-dry sausage product and products
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3. =9 =i
7F. The role of muscle enzymes in dry-cured meat products with different drying
conditions
1) A #}: Toldra, F.
2) Ad: Trends in Food Science & Technology 17, 164-168
3) A= 20063

4) W&
o] 2] 3] § A (cathepsins, calpains, peptidases, aminopeptidase)®} #|Hfaf &4
S

(lysosomal acid lipase, acid phospholipase, adipose tissue lipase) # &% 23 25 A<
Hdo] = dry cured §A1FS A T BAstE T AsteH WrtUES o

Het old 458 M F23% 29 F el dry cured hame] A

L}, Application of functional citrus by-products to meat products
1) A A} Fernandez-Lopez, J., Fernandez-Gines, J. M., Aleson-Carbonell, L., Sendra, E.,
Sayas-Barbera, E., and Perez-Alvarez, J. A.
2) A2: Trends in Food Science & Technology 15, 176-185
3) 3= 2004
4) 8o
HIZE S AdEASH ddE tolojEe] #Alo]l A om gopyol uwkel <t

WE 237 Soluh Falelth FEF ¥
A

albedo®} @A Aol FT)7F 7FE LA A2k dry-cured AA[A Ol H7RE AT &

- =4
A7 BAE /SHEA AR FAFANA AN qFF PAE S5

t}. New formulations for healthier dry fermented sausages

1) A&} Muguerza, E., Gimeno, O., Ansorena, D., and Astiasaran, I.
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