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(A Study on the Development of Fermented Sausage
Using Chicken By-products for Pet Animals)
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SUMMARY

I. Title

A Study on the development of fermented sausage using chicken by-products for pet

Animals

II. Introduction

National pet market is rapidly growing due to several reasons such as increasing of
national income, improving of loss isolation and quick enter the aging society.

In 2005, according to Korean pet dog association, it was estimated that there are five
million of pet dog lover and three million of pet dog in Korea.

Therefore, the annual pet dog market size is currently reached about 1.9 trillion Korean
won that is including 900 billion won worth of pet dog feed and snicks market where the
most of goods in our pet dog market is still dependence of importing from outside of
Korea.

Importing canned snicks from Australia, dried snicks from American and Japan with high
prices is the actual circumstances.

Recently, it is true apparence of brand focused on high class well-being life of dogs in
pet dog feed or snicks market and the main row materials of snick is now beginning the
use of functional and natural materials. From that trend, "fomentation" can be one of the
key method to relief well-being image of snick for pet dog.

Annual amount of chicken by-product is about 6,500ton where the part of them are
using for human food and the price trended getting lower. Inedible parts of chicken is
normally using the materials of compost. Hence, the chicken by-product can not be endow
the economical value in current time.

But depending on processing, thous inedible chicken by-products can recycle to high
value added snacks for pet dog with development of "fermented sausage"

When fermentation of chicken by-products by effective microorganisms such as lactic
acid bacteria, the preservation improved by enhancing not only nutrition value and
palatability but also the control of hazardous microorganisms.

Therefore, development of high quality fermented sausage as the well-being snick of
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pet dog is able to not only growth domestic pet dog industry by increasing
satisfaction of five million pet dog lover but also seek a new world market with high
quality fermented sausage production.

Under the this background, the aim of this study was to develop fermented sausage for
pet dog using lower practical use of domestic chicken by-products and establishment of
quality control system and manufacturing process to develop domestic pet dog industry

with reducing importation of pet dog food.

[ll. Materials and Methods

To develop fermented sausage for pet dog using chicken by-products, optimum
fermentation condition, with collection of microorganisms for fermentation, was concluded.
And we also applied commercialization and test production through the development of the
chicken by-products collecting system and fermentation processing, evaluation of product

design, build quality control system.

1. Conclusion of optimum fermentation condition and selecting types of microorganisms

of chicken by-product

O Study of physicochemical and nutritional characteristics and collection of two
types of chicken by-product which 1s considered of economic efference and
possibility of practical use.

O Study of economic efference, the external appearance, efference of artificial plastic,
fermentation efference and selection of sub—material according to characteristic of
selected chicken by-product

O Investigation and comparition between lactic acid bacteria isolated from small
intestine of dog and starter culture of using fermented sausage

O Conclusion of optimum fermentation condition of selected microorganisms for

selected chicken by-products

2. Development of fermentation process and construction of chicken by-products

selecting system

O Market survey of pet dog snack and build of collecting system if fermented
sausage materials

O Design two different products after due consideration of optimum fermentation
condition

O Development of fermentation process related to the results of sub-project



3. Evaluation of optimum fermentation condition using chicken by-product

O Investigation for improving fermentation related main points, dry matter and
protein digestibility and evaluation of the condition of preservation and the period

of preservation

O Study of physicochemical content and nutritional content to conform hazardous

microorganism and study of palatability of pet dog and digestibility

4. Development of sub—processing of chicken by-product fermented sausage

O Determination of percentage of water content according to the preservation
result and study of physical characteristics
(O Standardization of manufacturing process and choice of packing material and

packing unit

5. Construction of quality control system of fermented sausage

O Establishment of quality specification of chicken by-product, sub-material and
finial product

O Establishment critical control point and construction monitering system of
hazardous matter

O Accomplishment of repletion techniques of manufacturing process and solution of

consumer's request

6. Commercialization, repletion, test product of fermented sausage

O Quality analysis of two protypes

O Establishment of repletion through the survey of consumer's preference

IV. Results

1. Conclusion of optimum starter culture condition and selection of starter culture.
Starter couture, which i1s possible to ferment in short period with using MDCM
and breast meat as mixed materials, was selected and concluded the optimum

foremention condition

2. Development of fermentation process and construction of chicken by-product

collecting system. Due to have difficult to supply chicken by-product, HACCP
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implemented chicken processing company was contracted and purchased

3. Estimation and Opination of fermentation condition of designed product using
chicken by-product. Fermentation pattern according to concentration of pH,
Lactic acid, VFA, NOs, NO; and NH,” with each sterilization temperature,
ingredient of chicken by-product starter culture was investigated to conclude
optimum fermentation condition. Through to artificial inoculation of hazardous

microbe, preservation and physicochemical test of designed product were done

4.  Development of sub-manufacturing process of fermented sausage.
Supplementation of food color and attach ability of sausage was studied. Using
various sequence or methods including cutting of material meat, inoculation of
lactic acid, siruping, fermentation and sterilization, optimum manufacturing process

was standardized

5. Construction of quality control system of fermented sausage. Critical control point
of hazardous and specifications of finial product were established and prepared

hazardous material analysis system

6. Repletion and tested production of fermented sausage. Two different types of
designed product were produced and nutritional value and safety were estimated.
Consumer's preference of prototype fermented sausage was surveyed and

replated.

7. Commercialization of fermented sausage. Two different types of designed product

were registered as pet dog feed

V. Utilization plan and the results

Commercialization of fermented sausage for pet dog and application to develop

other product through optimum fermentation process.

O Secure of fermentation expedited starter couture and construction of
sub-manufacturing process and quality control system
O 1 case of technique translation, 3 cases of industrial property, 5 cases of paper

publication. All cases are related to manufacturing process of fermented sausage
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A2AAZE 2 HFE AAsA gtk 2y olE AF diFEe] Fuly A Sl Y= g
om, IuleA AMEEo AvjE i e AFS §lth 53 wavidoel A&d AEFS dAA
el Al

Sy AS FERAAES ol &3 A& WEALAA ISR #AAEGE ATy JsE A
e 2 AT ojdell= s AAEHA skth ©A Z Ao Ager] do| E AFdo] Hav
7V EARE 9] skl 7] Ak Al S (Mechanically deboned chicken meat; MDCM) F-AHEo] A3 7
S AEe EFet] 24Nt Est @] BRAA BESS AFxsL o FES B 23 2R
b @ 715 B opyel frafwt el tid AFAEE FEAII= S FAg vt A= A
=t

AFEE TEAAA Y] e ey ARy 3 2 s AFS AR U F
AHRoY £ ATE Tot st & w@r)(eF 2447 HE A A s waY] Ved A
A7 2A & Ao At

a2 H2oll well being Aol tEk Anjpe] HAle] FolA A AAFAE 55 o] 8T ©
71 E AAA el ek AFTE AFE I e FAoTh 2y ofdE BE A w3 A
T B ATE At opH A FdE Ao Ik
A2 d =9 AHEF IF

o A& ofHdEe] BEAAAE Folry] JET vmo BR VoA BEIAAE FA)
9oy ols AFEE AU 4% Aeudeolty. 2 of A& TREAAA ] #G T
A= oty JE

A& wgaAAd g 9= ]"14 AT FEugtel A et wpRTHA R R st

1. HEAAA AZ A9 starter culture(Lactobacillus)E42] Akt T84 77 (1996,
Meat Technology Center, Spain)

2. WEAARA AR Al Staphylococcus aureus®| I AW FAHF(L.  rhamnosus,
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L.paracasei subsp. paracasen®] 87 75(1998, Basic Research Department, Prima
Meat Packers, Ltd., Japan)

3. Traditional Greek salami A% A] S. saprophyticus %2 o5& #HA (1998, Department
of food Science and Technology, Agricultural University of Athens, Greece

4, W F oA A A A9 starter culture(Lactobacillus curvatus K12-3)24] 2] 4kt &8
4 1782002, FA7ME e, A= digha)

5. Agn Az B EZF(Staphylococcus  carnosus)® (2003, BioCentrum-DTU,
Technical University of Denmark )

6. Italy L EAAA] A ZzA 9] FAAEHAZA starter culture(Lactobacillus)$ 5 (2003,
Dipartimento di Scienza degli Alimenti, Via universita)

7. I AAA A ZRAY starter cultureZ A 9] At &84 737 (2004, Department of
Applied Biological Sciences, Vrije Universiteit Brussel, Belgium)

8 TaarA Ax FAH ATH(Q2006, Department of Animal Production, Parma
University, Italy )

9. 714 Ax HaiAR 9 H7E wE AE A AA(2006, Department of Food
Engineering, Gaziantep University, Turkey)

10. FEAAAS HF #F¢ Ax A-AFY 7= AH2006, Institute for Food and
Agricultural Research and Technology (IRTA), Meat Technology Centre, Spain)

11, HEAAA ZAFgHo| it A&7 a7 29d 2g] &3H2006, Estacion Tecnologica
de la Carne, Instituto Tecnolégico Agrario de Castilla y Ledn,Spain)

12. FaarAe FAd, obdAe Aokl we waAdd 2AH2006 Instituto  de
Agroquimica y Tecnologia de Alimentos (CSIC), Spain)

13. Sa iAol di aFo] ek AnjAke] ElE FAH2006, Institut de Recerca i

Tecnologia Agroalimentaries, Centre de Tecnologia de la Carn, Spain)
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Zohwlz S Kjeldahl ¥, AW &3S Soxhlet B o2 A3t

() mdl=
Age] vyg A2 AOACH (1995)9] wE} Atomic Absorption
Spectrophotometer 5 2.2 373}t

(oh) A4t
A gol Aual 248 A2 E methyl esterd3le] gas chromatography (HP
6890, Hewlett packard Co.)E °©]&3Fe] #2433

(2h) ofr] Ak
AlgE 12 Ax=AA B3 § Amino Acid Analyser(Sykam Co., Germany)E
o]-g3to] A5

off

1}, A

AL 7hEA otAl AIAS, 7hE2zl 2 7 AEEAS(MDCM) 9] dubAgd & gl njy| e,
2 %2713} MDCMeoll Al w A vEpst o
MDCM< th& FE&o] zuumd 4 Zhg 5o uju shafo] rsiHilboly obil vl FA}Sh

3]z, A, ofd, ZEolAM =& FES vE e MDCM9

2o #AAS % MDCM2 FAs =2 AHES 5

¥ 5 o 9 7hss Ak hise A8 et MDCM
T 7350 74.42 72.80 4919 63.51
Z e 23.26 23.40 19.42 14.05 16.07
ZA v 1.22 129 6.89 35.05 21.66
Z 3% 1.43 1.81 0.99 0.30 0.94
g % 0.03 0.04 0.03 0.03 0.10
Sl 0.02 0.01 0.01 0.00 0.01
2 10.65 10.49 16.83 8.45 20.35
T 2.89 2.80 2.78 2.21 2.02
o<l 6.13 6.29 18.40 6.83 12.81

_23_



EIM-1> A55 F908 Ak Al
g 5 b A A7 5 7tE2=7 MDCM
2l ALy 0.02 0.03 0.02 0.00 0.01
& 0.18 0.24 0.14 0.03 0.12
YE&F 0.04 0.05 0.04 0.01 0.04
& 1463.01 1410.04 1791.97 4192.04 2756.85
dl~HE  mg/100g 8.56 221.22 183.54 621.81 191.08
EM-2> 955 F99¥ amino acids profile.
5 7hEE kA A7 5 7hE 227 MDCM
Amino acds ~ —————— % ——————-
Asp 2.31 1.94 1.68 1.71 1.35
Thr 1.01 0.93 0.79 0.44 0.56
Ser 0.88 0.81 0.69 0.48 0.51
Glu 3.41 3.14 2.82 1.40 1.94
Pro 0.87 0.66 0.64 1.26 0.56
Gly 1.23 0.88 0.81 2.13 0.82
Ala 1.53 1.32 1.17 112 091
Cys 0.17 0.15 0.14 0.06 0.10
Val 1.29 1.05 0.46 0.16 0.00
Met 0.21 0.20 0.20 0.08 0.12
Isole 1.17 1.10 0.92 0.30 0.00
Leu 2.00 1.87 1.55 0.56 0.67
Tyr 0.78 0.86 0.68 0.17 0.00
Phe 0.98 1.01 0.84 0.32 0.34
His 1.44 1.34 0.57 0.23 0.44
Lys 2.10 1.95 1.68 0.60 1.20
NHs; 0.59 0.55 0.52 0.50 0.62
Arg 1.50 1.31 1.16 0.94 091
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<HIM-3> Y55 Fod Aat 24
TS SR ] A4S 7kE271 MDCM
C14:0 Myristate 0.72 0.76 1.07 1.00 0.94
C16:0 palmitate 15.45 16.82 19.97 18.68 18.56
C18:0 Stearate 5.32 5.76 6.85 5.27 5.82
C20:0 Arachidate 0.00 0.07 0.08 0.07 0.09
C22:0 Behenate 0.00 0.00 0.02 0.03 0.02
C24:0 Lignocerate 0.18 0.20 0.06 0.10 0.05
Total SFA 21.67 23.61 28.05 25.15 25.48
Cl14:1n5 Myristoleate 0.12 0.07 0.14 0.15 0.12
C16:1n7 palmitoleate 1.24 1.34 3.43 3.01 2.60
C18:1n9 Oleate 23.17 26.16 40.26 42.69 42.34
C20:1n9 11-Eicosenoate 0.18 0.26 0.38 0.33 0.44
C22:1n9 Erudate 0.72 0.00 0.02 0.02 0.03
C24:1n9 Nervonate 0.25 0.00 0.16 0.12 0.05
Total MUFA 25.68 27.83 44.39 46.32 45.58
C18:2n6 Linoleate 22.53 23.72 22.30 23.94 23.91
C20:2n6 11,14-Eicosadienoate 0.85 0.60 0.20 0.16 0.21
C20:3n6 H. Linolenate 0.00 0.00 0.15 0.00 0.13
C20:4n6 Arachidonate 0.00 0.00 0.00 0.00 0.00
Total w6 23.38 24.31 22.65 24.10 24.25
C18:3n3 Linolenate 0.38 0.44 0.57 0.59 0.50
C20:3n3 Eicosatrienoate 7.74 5.95 1.58 0.81 1.00
C22:6n3 Docosahexaenoate 1.02 0.60 0.29 0.16 0.13
Total w3 9.13 6.99 2.44 1.56 1.63
Total w6/w3 2.56 3.48 9.28 15.45 14.88
Total PUFA 32.51 31.30 25.09 25.66 25.88
Total PUFA/SFA 1.50 1.33 0.89 1.02 1.02
Unidentified 20.14 17.26 2.47 2.86 3.06
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Cosmotech, Korea)E °]-&3lo] S4 35T

(\}) Lactic acid

Al5E 1gX samplingste] lactic acid kit (Boeringer Manheim, Germany) =

A2 3 F D-lactic acidE spectrophotometer (Lab. System, Finland)Z

o]-&-ato] 340nmoll A E4 8],

(th) NH;

Al5E 1gX samplingst®] ammonia kit (Boeringer Manheim, Germany) %=

x 2] 8+ &, spectrophotometer (Lab. System, Finland)Z ©]-&

=]
LN
SREL

3}of 340nmel A

F(Pediococcus acidilactici®t Pediococcus pentosaceus)S 74535}
of WMEANAL W pHE W FE 24 grov] 2919

5 A Ae- =2 &g dEHE U
Bt 5 $ ARRE BwnA e,

& AN

EM-4> FARS HEdd

B pH _ SH 59 Lactic acid NH;
g A uEgs (mg/dl) (mg/dl)

9] 5.93 6.40 -0.47 1.524 0.183

w3l 591 5.59 0.32 1.132 0.112
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8
g A4S e M2 AA HEaAAA AREE HESHI Y=

£ ¥ I-50 vebd uviel 7Fo] MDCM CBMS NaCl, KNOs$}
NaNO;Z ¥#3ti2 MDCM, CBM, &4 A 2 ¥x9dS 247 35:55:9 11
o] &= E3tste] AMgstAiTt

Ingredient Composition

,,,,,,,, 0f ——————

Chicken breast meat 53.43

MDCM' 35.36

Starch 9.10

Glucose 1.00

NaCl 1.00

KNO3 0.10

NaNO» 0.01

WA AxE B A7) A A7Ae] wel TUM-1o] e
[ex]
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Curing

(48 hrs)
l
Chopping
l
Mixing

l

Heating

l

Inoculation

l

Fermentation

(37°C, 24hrs)
!
Shaping
!

Drying

<AYM-1> BEEAA ] A Az 34

Adrabd e ofg] RM-6°] YeERd vl o] vk MRS HiA| 9} &7 wH7H54HCBM)<
TLEE 2Aste gt FHZ AP E MRS WA E A Fste] AFESTE S, Ad 2~49]
A9, FAkt v x]el MRSH|R| ol A ptoteose peptone, beef extract, yeast extract, dextrose

9} +& carbon¥ nitrogen sourceE 1%} 10%9] S 7F=2HCBM)Z A8}t
A

@ AAE 13 724 colonyES U oz Biste] Adugstn zte] &5w
3 107 cfu® B3] 37°C wj
pHE %ég—}gﬂ o 90T 121CoA]

727y A3t %S0 W E i F(starter culture)E HEEA] Fe hRFEI H LS

single colony&

F7Io A 244171

off 2
o{N
oy
>
o
ﬁ°*'
)

N b
>
N

fi rlok
e
_l:{o
=2

@ pH =42 A& bgoll 2vl=e] S/HFE 7Iste] A7 2 243 & pH meter(Isteck,
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<EM-6> 7Ne BWHo

@ mAo g MAHE TH HFFE5S 16s rDNA sequence & o] g3l HAsy HAA
W (Esherichia coli wild type)oll tgt &g & FALSlal protease, amylase, lipase<}

Bulg Aol RFV} ol g3 F JPHES Sofatgch

ﬂ{

i
rlo
fols
B~
l-‘_{

], 3A4H TS starter culture® o]-&
g AA R A A AVRE AL Q= Pediococcus acidilactici, Pediococcus pentosaceus®t &
Aloll 37C wiF7]o A 2443 Ee WEAA pHeF Lactic acid, VFA, NO, +NO3 2

NH" o 4% 5o wayde maste] Abahar

gl 3 g 1.0x10° cfuz HE2s AE 8

=

Exp. 1 Exp. 2 Exp. 3 Exp. 4
_ MRS mineral )
MRS mineral MRS mineral
MRS plate + CBM(10%)
+ CBM(1%) plate + CBM(10%) broth
plate
l l ! l

colonies selection

l

single colony

colonies selection

l

single colony

colonies selection

l

single colony

MRS serial dilution

colonies selection

isolation isolation isolation
l l l l
morphology morphology morphology single colony
classicfication classicfication classicfication isolation
l l ! l
sausage sausage sausage morphology
fermentation fermentation fermentation classicfication
l l l l
sausage
pH measurement pH measurement pH measurement
fermentation
l l ! l
candidates candidates candidates
pH measurement
selection selection selection
l
candidates
selection
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(2) 23}

(7F) 90C <t 121 Coll A ztzt A3l &3H5o] starter culture® T2 HEdHA &
x5 vt A3 U3 | 7}
colony number 16, 173} 20 & FH 52 AHSA T

<EM-7> AAS 7FaFAEo HE8be] wjokal 7)) &

=

a3 *7<9 pH ¥3}

Incubation time, hr

Colony no.

0 12 18 24

1 6.36 6.12 593 5.67

3 6.64 6.16 6.11 5.74

6 6.71 6.43 5.44 4.89

7 6.72 5.09 5.02 4.88

8 6.66 5.00 4.88 4.84

10 6.07 5.48 4.93 4.74

13 6.22 5.06 4.90 4.67

15 6.24 4.93 498 476

16 6.24 4.79 4.77 4.86

17 6.16 4.84 4.77 4.84

19 6.66 492 4.94 4.86

20 6.10 4.77 4.66 478
90Cconl 6.65 6.56 6.85 6.63
90 Ccon2 6.63 6.55 7.00 6.90
121Cconl 6.73 6.39 6.76 6.68
121" Ccon2 6.66 6.36 6.77 6.25

Raw material 6.35

(W) WA T (Esherichia coli wild type)oll th3dt i8S UElLFA] ek gkai(
¥ $§l) protease, amylase, lipase?} #2 &4
amylases A% A= Foz2 Yeiygon npxjuter MHMuYlyE oH dFFES 16s

rDNA sequence & ©]g3ste] AR =4 Al colony REF Enterococcus faecium

(Identities 1330/1330(100%)) 6. & 378 = At}



<EM-8> 7 THHF g428A

Colony no. Amylase Protease Lipase

1 + - -

+ — —

© 00 3 O O = W
|
|
|

SEEEBRES
Lo o+ o+
L e
Lo

—
oo
I
I

—
Ne)
I

20

NAEH FHTtS TS g 1.0x10° cfuz BEso] 2E8 o

starter culture(Pediococcus acidilactici 9+ Pediococcus

(th) oA &7
BN A A ALE

pentosaceus)9t WEALS v A= o2 2ok

)
L
e
rlr

<EM-9> XMWE Enterococcus frecium & starter culture® 3 E3}o] 241 7F w3k
%

HaaAA A TR

pH Lactic acid VFA NO; +NO3
Item
(mg/g) (mM) (ppm) (ppm)
P. acidilactici 1.95 3.187 6.70 27.65 44.23
P. pentosaceus 1.76 2.909 6.53 19.54 37.64
P. acidilactici +
2.31 5.171 8.11 22.55 39.28
P. pentosaceus
E”gm.wcc”s 1.70 2.858 6.42 25.87 40.25
ecium
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LHER A

=

=

7}

(2}) Enterococcus fecium
acidilactici 9+ P. pentosaceus ©l

1) A= =

ﬂrL T N & o g djo = g E T
G = B o & < T g T E
7 ¥ sgES 5z £F £ &
K -~ S = SN
= b w2 Zg% o FOZE 2% Z
< ™ ) LH do b2 o m . = T &
o A @ )
T 2 X N o o o) T = 3 2 oo N
=< L LT E® B 52 g W
G A A N S s 2°
ToH !
& B sl o= o To 2 o5
M =i S 0 B .
O ~ < o[ 7A_ ~ m o] o
F 5 2 hm o 3 =2 gE W
&)
<] % = mweﬁu e moﬂimﬂr 0] Iy m g 9 m, %
w ) ﬂ_ol ,A,._ OHdlw‘Dro ,HAF ~ % w mm %
= o= o I W -y Nq XY —~ g S =)
=) ] Mo zTﬂl o = > - T T 5 QV% g
. kT as TE g%
T X P TET T g w8 9
JEE B e m E R wd &
mg :ﬂ Mﬂ_ ﬁ‘uulemg‘ﬂﬁt]__& =0 1__/l 2 1m /r\. m
% o ovﬂwhﬂﬂ%ww%m %ﬂr.m% = 3 <
= Gl o TR D 7 A m = T 5 E N
S g P e B E ow P ow S z
T 5 = RN R R L s W
B 5 — N X — T m 3 - & zT
N 0 o . 3 w8 o
- £ Bom & X8 Nr 3 e
o = W ETEH G 03 ST oM Sy g "
— o — @
oo w o, PP Y w2 LR AT &
—_ 0 —_— ! ) — )
E I iy 5 w_.w T T ) = M_Aul N oo M ok nm. < - i
— ;S R s L N W = 5 M e e
(R 1 ﬁ; DWW oar o N EREIY B PO )
°Z EleliiioFaz,de EciUP &
4T Zakww e “imBE¥;xT i
- PueT .7z el st e _ & .0
T TRyl Wbdgow Do oe 00 ST s ]
= 414ég%ﬁ%@lg:th,.uim3i%ul
N o (,mwamewa%aﬁ w2 P IT g ] = Z o w X
T . ow P F P Ty 253 887 Ean
o m QO s O m@ Mﬁo® omat@
T R ®E i o O S o S T
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(2) 43
7hH A AR AP o 7HA] HEFA
g A3 NH; 2 Lactic acid®] shaFo] dl& o
E)oll M= tiy-E g9 NHs & AAdsidoen H52A(H), &0, d=73EK), A3l a7]
L)E5E o e 7 TaAA AlH =2 lactic acid 3 UER
o] 194 starter culture®A o] FHFF= A3t

lo
(o
i
Ho
fz
O
H

<FEM-10> Ao ZHE 9 starter culture=A] ¢ o5 AW

Strater culture pH NH; Lactic acid
g/L o/L
Al 6.286 0.519 <0.100
A2 6.298 0.350 <0.100
B1 7.104 0.642 <0.100
B2 6.379 0.351 <0.100
B3 6.424 0.473 0.175
B4 6.319 0.449 <0.100
B5 6.826 0.443 0.239
F1 6.341 0.484 0.239
F2 6.451 0.852 0.241
F3 6.427 0.546 0.178
F5 6.483 0.386 0.309
F6 6.326 0.558 0.062
H1 6.345 0.230 <0.100
H2 6.390 0.243 0.118
H3 6.244 0.296 0.442
11 6.192 0.455 0.243
12 6.183 0.106 <0.100
I3 6.204 0.183 0.000
14 6.257 0.289 <0.100
15 6.250 0.396 <0.100
J 6.333 0.379 <0.100
K 6.292 0.328 0.432
L1 6.093 0.286 0.633
L2 6.053 0.350 0.959
M1 6.331 0.377 <0.100
M2 6.238 0.300 <0.100
M3 6.382 0.237 <0.100
M4 6.324 0.272 0.191
Ohr 6.393 0.129 <0.100
Control 6.642 0.280 0.117

A& B; g A2 Ul & F; Qo A(EANA), By HF2A(2497143), [ /&9, Ty, K=, LiAE 27], MR v, P
p; Pediococcus pentosaceus, Ohr ; starter culutre % 2 A, control ; starter culutre F& 3}A| &l 24A13F 2 Z 7ol A

)
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(W) FHA Ador oy 7k HaSAs xFe AT on A Fe| starter
culture® o] & 5= o FolA oA o] §Ado] F& A

A3 NH; &5 ESFaid(A, B), 2o)AT(F), YHE(]), H2AMH), NAEHA@A= TE
MAT Al el Hlste] =2 NH; & AAdstEern KCCM 11904, 35469, 23l 317](L) ¥ Pp
oA iz Al AlH ] A A HY W2 Lactic acid A #FS HERH O] o]&S 2

A starter culture2A19 SR FFZ A A T

AN

<EM-11> S o] -3k fribat A

Protein pH NH; Lactic acid
g/L g/L
40264 6.60 0.658 0.700
11904 5.80 0.239 1.415
35469 5.86 0.244 1.915
11322 6.21 0.444 0.711
K 5.74 0.294 1.025
F2 6.89 0.645 0.013
J 6.47 0.660 0.013
B5 6.72 0.638 0.024
L1 591 0.341 1.088
Al 6.46 0.664 -0.061
H3 6.53 0.647 0.654
14 6.86 0.621 -0.030
1 6.33 0.624 -0.006
L2 5.97 0.402 0.344
P.p 5.71 0.270 1.005
Ohr 6.05 0.220 0.012
controll 6.06 0.477 0.012
control2 6.06 0.696 0.053

40264; Lactobacillus sakei, 11904; Lactobacillus brevis, 35469; Lactobacillus fermentum, 11322; Lactobacillus plantarum, A & B;
S AH W F LoA(Z97A), I HF2A(E A7), [ A, e, KiAd=3, LAg 7], M3 v9, P.op;

Pediococcus pentosaceus, Ohr ; starter culutre & 2%, control ; starter culutre HE 34 @FaL 24A17F 222 7oA vl %
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(th Al ®A Aoz oy 7HA dasgas X 473 ojn A&
A

= 3
culture® °] &%= w Tl ©BFdtE o]gAo] F2 deSs AYste] RaRAALS £AME

A3 NHy; & o] A3 +& KCCM 40717, Ed)
MEHDFH ol e LA A Ho nEe] 1%

)
=9 lactic acidE AA3I

KCCM 11322, 40265, Z=(K), A3 171D+ R Padoldt. ol&& @53E o &

o] E£L starter culture2A 9 2vhA| o] TR FFE HNA T

<EM-12> gstE g o] 43 f2kd A

Starch pH NH; Lactic acid
g/L g/L

11322 5.15 0.200 0.757
40104 5.04 0.059 0.206
40717 5.40 0.291 0.240
40265 5.12 0.145 0.650
K 5.72 0.065 0.781
F2 5.31 0.298 0.393
J 5.20 0.179 0.018
B5 5.24 0.279 0.360
L1 5.07 0.115 0.920
Al 5.40 0.311 -0.022
H3 5.88 0.563 0.255
14 5.23 0.132 0.478
I1 5.15 1.340 0.526
L2 5.05 0.091 1.191
P. a 5.07 0.165 0.835
Ohr 6.10 0.001 0.018
Controll 512 0.081 0.380
Control?2 5.26 0.203 0.380

11322; Lactobacillus plantarum, 40104; Lactobacillus lactis subsp. lactis, 40717; Lactobacillus reuteri, 40265; Lactobacillus
acidophilus, A & B; 1 A¥ 2~ U & F LolA(Zd714), I, HF2A(ZA7A), T MER, JTUE, KA=3, Ligel a7,
M;® 3l vl P. a; Pediococcus acidilactici, Ohr ; starter culutre 3% Z A control ; starter culutre HZ 3}# &L 2447+

T2 2ol A

() vl A A= 9 Ao T dFdemA dF 29 3004 AH
I gEstE ol &A4do] T2 FERAFES T RO xoste] HEAAC] T2 £
Abgh ol Qo] X|(F)¢t P.p, KCCM 11322, KCCM 40265%}¢] #33 &4 (H)
11322, 40265¢] =3, ¥ (D3 P.p, Pa, KCCM 11322, 402659+ Z3ollA 35 7]

S thek olgdte] WEs @Al dHom PR Ao veich oSS wulds)

(i

T3E o] 8 Aol =& starter cultureEA19] 3@A el HE=HFE AAE T
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CEIN-13> QP2 (0dxa552) o4l 23S 458 Hayy
ProteinxStarch pH NH; Lactic acid
<g/1) (g/l)
40264+P.p 5.01 0.188 2477
40264+1.2 49 0.210 2.175
40264+35469 5.03 0.214 2.045
40264+P.a 4.94 0.330 2.679
40264+11904 5.09 0.181 1.908
40264+40104 5.1 0.238 2.239
40264+11322 494 0.273 2.351
40264+40265 4.89 0.142 2.783
F2+P.p 4.61 0.196 3.019
F2+L2 4.88 0.254 3.943
F2+35469 5.1 0.320 2.037
F2+P.a 4.79 0.372 2.811
F2+11904 5.14 0.165 1.351
F2+40104 5.18 0.311 0.121
F2+11322 4.48 0.180 3.582
F2+40265 453 0.272 3.849
H3+P.p 5.16 0.292 2.484
H3+L2 475 0.322 3.072
H3+35469 5.3 0.144 1.276
H3+P.a 478 0.266 3.527
H3+11904 5.23 0.227 1.156
H3+40104 5.63 0.196 0.049
H3+11322 4.65 0.216 3.068
H3+40265 4.67 0.153 2.792
I4+P.p 4.65 0.375 2.540
14+1.2 497 0.341 2.703
14+35469 5.06 0.405 3.473
[4+P.a 4.65 0.432 1.880
14+11904 5.14 0.341 2.093
14+40104 5.06 0.394 0.472
14+11322 4.52 0.288 4.628
14+40265 4.61 0.480 3.051
Ohr 6.22 0.305 0.065
Control 5.26 0.380 0.325

40264; Lactobacillus sakei, 11904; Lactobacillus brevis, 35469; Lactobacillus fermentum, 11322; Lactobacillus plantarum, 40104;
Lactobacillus lactis subsp. lactis, 40265, Lactobacillus acidophilus, F; 201A(Z9714), H; HL22(Z9714), L AEHA, LA 3l
1171, P. p; Pediococcus pentosaceus, P. a; Pediococcus acidilactici, Ohr ; starter culutre 3% 24, control ; starter culutre

A%E oA 23 AN 2 27 A WY
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(mh) o] s A BAHS B HEE AU s EAANIE FRAFE AEE
e E3ste] & 127K o 1 5 HA Y o 5/E w4
Qo)A 9} B-ox FHvS EF Bacillus sp.ellon &
S Enterococcus fiecium 2 A3 oz A} o

HAEH Fref Ze Aoem YEt

<EIM-14> 5423
Strains Origin Identified strain
F2 Q.0]A Bacillus subtilis
H3 524 Bacillus amyloliqueficiens
L2 Mgl a17) Enterococcus faecium
14 oA Enterococcus tiecalis
I1 of AW Enterococcus faecium

gol AM8% 31 Q= Pediococcus acidilactici 9+ Pediococcus pentosaceusv 3} SHA|
A& W pHE AT EE lactic acid®t NHz 0] =4 YE Y= ASZ YEST

pH pH Lactic acid NH;

Ohr 24hr o} (g/D) (g/D

Ve 592 6.47 -0.55 0.163 0.391

o A ekt 5.88 5.25 0.63 2.302 0.278

LB g+ wf] A 5.87 6.40 -0.53 1.156 0.276
Uxi+Pa + Pp 5.89 4.98 0.91 3.173 0.163
v At +Pa+P.p 5.84 491 0.93 3.578 0.207
Ohr 6.16 - - 0.030 0.184
Control 6.02 5.26 0.76 1.889 0.080

P.a; Pediococcus acidilactici, P.p, Pediococcus pentosaceus
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4. A% 7FAtE SRE daaAA Az HAA daxd B

A AREALA (F)ATNA AAFE $7EECBM) 2 7] A2 A % (MDCM),
ARES THF LRSS UE PR Fidol ARKOR AHgaAT

(L) H7HA
CMC-Na(carboxymethyl cellulose-Na), #+¥-3 (Xanthan Gum), 1+3}Al (emulsifying
agent)E H7FAIZ AFE-SEA

(th A9
DO 2AA AxE S7HE2HCBM), 714

L (MDCM) 2 AASS o]&slo] Adzx
ol wel FIM-16091 ek wpel o] th

Al
g vl &= A3

;:_V__
=
&

<CEM-16> WFEAAA Az AFL3 gare v
CBM MDCM A4S CMC-Na  #e7 Emulsifying
agent

_______ 0

491 36.4 54.55 - B B )

22 - 100 § ) ) )

233 - 5455 36.4 . ) )

34 36.4 54.55 - 05

295 36.4 54.55 - - 05 -

146 - 100 - - 0.5 1.0

@ 7zt Ay w2 =S ®EM-5H9F £ Y|E&=2 Starch, Glucose, NaCl, KNO;
o

G 7t #F w2 23" 7F 10cfuZ ZF8ke] 37T w7

@ A H Hg AAA S pHE A& bHgoll 28 =] =

pH meter(Isteck, Cosmotech, Korea)E ©]-&3lo] =435t}
©® $dd TE AR AREH 2 24 =

il

Fhstel @AV E BAT F

Sh?

PN
T

=

r o

O
HU
J 0
2
ofr
=
32
o



(2) 23}

(h) MDCM + CBM
ZI A ZASMDCM) ¥ F7H52(CBM)S 98808 AAAS A X9
A, A ZaAA 9] pHE 4.9001 081, A A oA Fo|up x[Ho] fo] it

A x3 7 U &
H] & CBM 36.4%, MDCM 54.55%
A A8E — FAF 59 — 2524 hr) —» TH - S5
74 100 C =¥ / lhr
pH 4.90
FAALR
<AFRITM-1> MDCM + CBM Al & AA A (2 A)
(44) MDCM

NAEFASMDCM)S 100% 9E5F o2 Abgsle] TF A7l Ay Al2AAA 9] pH

4500193 AEAA AN A B} 715 B @se] Aetsl tebuth

g

Al

o | SL| ol | Z| N
Emgoﬁnﬁooﬂ

<ARKIII-2> MDCM Az A A (FH)
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(th) MDCM + A4 =

71 AEEAS(MDCM)# 25 Sagror 231 %
LA A EAA A pHE 480010 0H, =3 7|59 Fadde] AstA vestth
Al zE 4 v &

] & A5 36.4%, MDCM 54.55%
7 A5F - FAvt 79 > Fa@4 hr) »> I > S5
7t 100 T <% / 1hr
pH 4.80
AR
<AHR-3> MDCM + A5 Az 2AA (T2 )

(2H) MDCM + CBM + CMC-Na
ZIAEEASMDCM) 2 S7EEAHCBM)Ol HEE 7T

= =2

(carbo —xymethyl cellulose-Na)= 0.5% F7}ste] A%
$5 89l pHE 5001900, B3t 7159 2@l o}

A ZEA vy &
H] & CBM 36.4%, MDCM 54.55%, CMC-Na 0.5%
4 A0 - FAF 59 > TR ) > TF > 2%
! 100 T =% / 1hr
pH
SRR
<A M-45> MDCM + CBM + CMC-Na A& AAA(EHHA)
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(") MDCM + CMC-Na

7] Al = Al 5 (MDCM)
4, 8()0] AL

S A2l CMC-Na(carboxymethyl cellulose-Na)S
A2 A AA =2 7|59 FElddel

7t

g Azl A, AlZAAA ] pHE
oA @ol yErEh
A 237 vy &
H] & MDCM 100%, CMC-Na 0.5%
4 V2SS — At 59 —> 2824 hr) —» X% — 5
714 100 C =% / 1hr
pH 4.80
TAAR
<AFRI-6,7> MDCM + CMC-Na A% 2AA (X HA)
(¥}) MDCM + CBM + Xanthan Gum
ZIAEZAS(MDCM) I} S7F542HCBM)oll A9 a4 9 AEE F7HA171 f3)et
AAES FAA = FHAC Aebd (Xanthan Gum)S A 7Fete] A %3 5 SaAzl 2
I Az HE59 pHE 5001%oH, B3 7|59 Fgditol A9 dojupx] &kt
A 2= A Wy &
H] & CBM 36.4%, MDCM 54.55%, Xanthan Gum 0.5%
A d5F —> At Y — #3824 hr) > ¥ — T
7+ 100 T <% / lhr
pH ~5.00
FHAAR
<A M-89> MDCM + CBM + Xanthan Gum A% &AI A (FZA)
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(Ah) MDCM + Xanthan Gum + Emulsifying Agent

ZIAEEASMDCM)S 100%=2 & diFol S84 I3 (Xanthan Gum)3} 3}
Al (emulsifying agent)E #H7}ste] w3 A7l A3 AZAAA] pHE 48002 AxA
AA = 7 AEEAS(MDCM)S  100%=2 Y5502 AREsta S3HA91 CMC-Na
(carboxy —methyl cellulose-Na)< 05% H7}ste] A x3dk LA Ao vl &3} 7] 0] tj

% Eoj=ith

AT W&
H| & MDCM 100%, Xanthan Gum 0.5%, Emulsifying Agent 1.0%
&7 RS - fFAkd B - LE(24 hr) —> T - S5
714 100 T =4 / 1hr
pH 4.80
TAARR
<ARRITI-10,11> MDCM + Xanthan Gum + Emulsifying Agent
Az A (FZA)
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=
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deboned chicken meat :
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2 HANE FY A FA S 2ASDL AWAd HEEse] GFIRATE
sarh 71 A% Be $9AEe] ojdol Felstm 2 v ANEL FYHE Ao

o, xolu Holl vk FEo Fams WA ekt
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o FWoA T8ty folst} 4.26 0.020
o 23887 A Ax; R} 4.20 0.11"
o Wi W 5 W] A 4.07 0.166™
o Bo] He st} 4.07 0.060
o t& Aol Hla 7HAo] A dsit 3.85 -0.152"
o Zropx] wiiE Hold AFo|tt 3.82 0.129™
o FEHA/NAAYANA FH = AlFoltt 3.71 0.238"
o gk AL A Foltt 351 0.137"
o FWAlTESo] Wo] mi= A Fo|t} 3.39 0.090
o ¥Ho| mF~AL 3.03 0.170"™
o tE A|Ed uHlE ©Ue @o| Fub 3.02 0.110°
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UER AT BAA Wl e vk oeg 90T, 100C, 80TELeE Fox7t y

& FTHRo = 90T 100TC7F 80C R =LA YEFSTHpP<0.05). Lactic acid
bacteriats ®F3ERFH lactic acidgE HIEI fF7IMbE AEAA pHE FAaAT
(Visessanguana 5, 2004). ©] Wl A% lactic acide acetic acid®} H&o] pHE FHAA|A

vk S A K] W] yeast, mould, 7]E} UAES] A4S AAgHHBlom 5, 1991).

o 3%l
Bk o

=15
=

<HEM-20> Avr2%ko] w2 HgAhAX e pH AW

il

Incubatio Sterilization temperature (C)

n time

(hr) 0 90 100
3 017 + 0.13" 021 + 0.11 009 + 004
6 020 + 0.05° 051 + 0.01° 012 + 006"
9 055 + 005 070 + 0.07 046 + 008
12 094 + 003" 099 + 0.02° 068 + 003"
18 1.12 £ 0.04° 134 = 0.05° 1.20 + 0.01®
24 113 + 001° 136 + 0.01 129 + 003 °

' Mean of triplicates * standard error

a Means with different superscripts in the same row are significant difference(p<0.05)

@ Lactic acid

27y 80C, 90T, 100TCo A Abatsle] wjdslR S w9 lactic acid 322 ®H3tE Fig. 8
o Yehtr g %7] lactic acid9] %+ 4 ~ Tmg/g HYA Ur g £5
© 16 ~ 18mg/g®l = F7lst= A3Fes veddd. o1 5 A2
o} 100C & 6A1ZFAl Al 122413 Abo] lactic acid ¢ s%7F H5she 2SS HYo &g
18217kl &= lactic acid §%=7F H] S8l A o)

W AAALS] lactic acid =S 7IEoZ WiF Aol wE SUFES AAtste] RO

[e]
-217F Zo] Yeigich BAIH & 80T, 90T, 100C Fo2 & Waaks nyon {4t
=1 ]

= ST 80T 100TC=E Atsto] Ha A7l AAX|7F oAl A actic acid Q7] B2
W HEgET A 7bo] o]ZejAE lactic acid bacteria’7} o] €& 4 U= T @I EA4
Aol & (Tjener 5, 2003)2 <l&te] #HF lactic acid =2 FX7F FA st dukd

T}, 18] 3l Visessanguana 5 (2004)2 AAl A 2] &g 244 7H& ¢t lactic acid bacteria’} 23743
M7)E F71AE lactic acid Fe] F717 pHE wabe] fgle] frka sgich 2 Aol
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= vRHA R F 2 lactic acidet 7IEF fr714kRe]l A o ® Qlste] pHYF ZAgivar ddd
o} I Durd 5(2004)2 P. pentosaceuss 2 lactic acid bacteria®s ©]-&3slo] A x3% Was
A A 2] D-lactic acid®} L-lactic acid®] & =7} 2& %7] 9F 1000mg/100gel A @& =
7 A= 9F 5000mg/100g o2 Z7tettha g o] Re 2 Ao AzE =Sy
718 Haxdo] dEARE A A FAH T Axe FARA T

<EM-21> Adexo & WagAA A9 Lactic acid =7}

Sterilization temperature (C)

Incubation 1
time (hr) 20 %0 100 SEM
_________ mg/g o
6 1.38 1.68 1.32 0.09
12 12.32 10.25 3.66 2.13
18 10.38 3.64 6.78 0.85
24 11.23 9.98 9.70 0.38

' SEM : standard error of mean

@ VFA

VFAZ 80C¢ 90TCelA A Agd 45 2& 7] ¥9+ dmMo|glern Ha T8
AR 2417 el = 25 ~ 30mMOe. 2 AFsith A% 100Ce 2% ¢E %7] 10mM
|4 FEFE Al IomM=E 2E d, T Z WsE HolA Ftrh Z42zF 80T, 90T % 100T
| A Aetstel wiksils wWlel VFA 5% WS Fol WeEATE Acetic acid &%= 9
A5, g 12A17F Ao 90T, 80T, 100C oz F23F WMslaksS B9 o™ (p<0.05) 2443t
A= 80T 90°CT7F 100C thate]l xS e A tHp<0.05). Iso-butyric acid <+
Iso-valeric acid FXx° W3} SA] 80T 90T7F 100TCel H& & FoxE UEAT
(p<0.05). EAALE F VFA wx9 WM s o5 Hol# Fgort dutdo=
% VFA sE5v A% 80T< 90T7F 100Ce 4Hl& & W3S Yepd A
Visessanguana(2004)& acetic acid 5 %9 7% =g 07kl = 0.07g/100gl.2 A %31
Hhg R0+ 0.325g/100ge. 2 F7HE stgthal B austal Yt 18] 3l lactic acid®t acetic
acid+ HLQ_ A A1) "k}t acid aroma®ll 71938}, lactic acid 9} acetic acide= Alutel] Az

L2 2

st Zow Huya dubA o g 1% =9 lactic acid®} acetic acidE 3t Nham(
ax ]X]J AF)S A3 FrE v ok 2 Ao HE FT5 A FELAA 5o
WAIE A 4 dlon o giFite 92 lactic acid®} acetic acid Y] S 7Fsh7] o
wolekal o Azltk
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<HEM-22> A %o

WE NEA

Al A19] VFA S7te

Sterilization temperature (C)

[tems Ig;i)agl?? 20 90 100 SEM'
fffffffffff mM/g-—————————-
Acetic acid
12 881 " 12.42 ° 2.08 2.48
24 2197 *© 2343 *° 7.50 415
Propionic acid
12 0.03 0.00 0.00 0.01
24 0.03 0.00 0.00 0.01
1so butyric acid
12 015 * 012 * 0.00 0.04
24 040 * 022 * 0.00 0.09
Butyric acid
12 0.00 0.00 0.00 0.00
24 0.00 0.00 0.00 0.00
iso valeric acid
12 0.04 * 017 * 0.00 0.04
24 0.00 * 0.16 * 0.00 0.04
Valeric acid
12 0.04 0.10 0.00 0.02
24 0.00 0.01 0.00 0.00
Total VFA
12 9.07 12.82 2.08 2.97
24 22.39 23.83 7.50 4.26
' SEM : standard error of mean
™ Means with different superscripts in the same row are significant difference(p<0.05)
@ NO: ¢ NO3
747} 80T, 90°C, 100Col A 2itsho] wjFshal e We] NO, 9 NOy ol & 5wl s
Fig. 109 YAt a8 %=7] NO; 9 NO; °]= F%% 80 ~ 110ppm Akoliom g
TH 24X ANAE 10 ~ 70ppmo.2 YolA &= AE¢S BT 1 F AT 90T 4% 6
A ZEREE 2483744 NOs ¢F NOs ol s=7F g3stsler ddise= 100C 45 A
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o

Zow NO; ¢ NOz o] &2 W37l At wig 7HAA19] NO2 ¢ NO; °ol=¢] &&=
£ 7o 2 wF Aol wE FAS AlAtste]l Fel vEtldT HE 6AZHA] W st
& 80T % 90T Ag+7F 100C Aol Ha] AR {3t zols HIUSY
(p<0.05)  9AIZFoll A 24X ZE7kA o] Wsteke 90T, 80T, 100CwTo=2 Wkt (p<0.05).
Visessanguan(2004)2] Aol 9|38 Micrococcus®y Staphylococcus = nitrate”} nitrite =
Agke]o] FaEwWA SAAQA MAE Yeded F8% 7es she, Ady @l fa
T4 sourceE A FH| Aol o]nbx] gtrhar ST

<EM-23> A ®o] s 23 hax9 NO, ¢ NO; s=e 4w

Sterilization temperature (C)

Incubation

i h

time (hr) 20 %0 100

—————————————————————————— ppm/g ——— e

3 2741 + 9821 3237 + 767 3.06 + 244
6 3215 + 848 3238 + 151° 232 + 1.25°
9 31.11 + 1.00° 5421 + 2.87° 152 + 205
12 4671 + 1.87° 7157 +  2.00° 1672 + 5.16°
18 69.09 + 566 8847 + 4.05 1400 + 3.76°
24 6421 + 3.15° 10368 + 0.93° 1001 + 050°

! Mean of triplicates * standard error.

#® Means with different superscripts in the same row are significant difference(p<0.05).

© NH4

Zkz}F 80°C, 90C % 100Coll A Artste] wigstd S wWol ol Fx¢ W3tE Fig. 119
UetdiA s 27] NHy ol v%9 ®9+= 150 ~ ZOOpme]Uﬂ g T8 A=
150 ~ 230ppmell olZ& ). &g 6AFFA A 1241 H7k#] 80C 2 90T+ 100TCel M]3l NHy
o] X7 AA F7FAIR 100C = Ao F7FskA] &gkt vl 7AAIA1 S NHy o] 29
TEE 7IFoE2 WiF ARt mE FUbEE AlLbete] Table 140 Wetiglom, dvf2 %
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<o}

0C, 0T, 100C o2 F3HA = AHp<0.05). Duras (2004)2 ¥& 2~ A A 2] ammonia
FaE 2g 0¥ 11 ~ 18mg/100g= Al&tste] Mg F 8 3= oF 70 ~ 80mg/100g2

2 F7retga sy B Ay vastd S w F7FHE7F A4 lactic acid bacteria®l &=
A AL2EEo] 98k ammoniafi Aol HolA I FAE ZE F 3

<EM-24> AFEEo] mg wEgaAze] NH, 529 S7}e

Sterilization temperature (C)

Incubation
time (hr) 0 90 100
—————————————————————————— ppm/g ———————

3 2597 + 759" 025 + 12.14° 5418 + 883
6 1293 + 13.16° 2260 + 452° 5822 + 3.71°
9 1943 + 341° 391 + 737 51.08 + 1.92°
12 6291 =+ 452° 59.07 + 6.01° 2580 + 367
18 64.80 + 1.32° 6149 + 502° 5206 + 9.35"
24 7637 + 218 6338 + 151 3841 + 0.82°

! Mean of triplicates * standard error.

@ Means with different superscripts in the same row are significant difference(p<0.05).

U 24 AR o] ME A mAE G 24
AR AlEe] Hge] BE A WAL GFS 2AY] sl FARY B W%
4, MDCM 2 45789 E@ugS deste] 3usoz wag 4Asar. o 0 4
9 e

=]
T o A Yo LS Bl 100l A
1

>,
ol
ol
22
o
)
)
o\
o
w0
28
=
@
=
o
a
=
=
o

& W= P. acidilactici®y P. pentosaceusE 1:

(1) A= 2 Uy
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(7F) &=AIA] A

EEIES

<HEM-25> WELAA AxE 9T As 24
Ingredient Formula 1 Formula 2 Formula 3
_____ Y —

Chicken breast meat 54.55 36.36 50.00
MDCM' 36.36 54.55 33.33
Starch 9.10 9.10 16.67
Glucose 1.00 1.00 1.00
NaCl 1.00 1.00 1.00
KNO3 0.10 0.10 0.10
NaNO» 0.01 0.01 0.01
' MDCM : Mechanically deboned chicken meat

() A3

A 7he] A 2o

(2) 23

b p

pHe AWk o=® oy 7] 6194 HE F5 2447t &= 512 sk wiE 7hAl

A8l pHE 71Eo 2 vl ARt mE Awks ALketol mm-260 WERWAT EE 124

A EE e 9 pHE Formula 27} Formula 1, 32t ZA 4339 Hp<0.05). L.
plantarum U2012 &% urutans E a3y 5 24A oA 718 92 pHTFAE YERW S
H g FTE 1204 7MA = AAAow ok TS B tH(Antara, 2004). ¥ A3} o
2 starters ARSI o™ wE Fxio] trEARE pH 59914 452 AT A2 frAFSH
CEa=ing
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<EM-26> vigtu]o] W& WE AA X9 pH A%

E;lébaafrr; Formula 1! Formula 2° Formula 3°
0.03 + 0.00* 004 + 0.0 003 =+ 0.0

001 = 0.00 0.02 + 001 002 + 001

9 0.07 + 0.00 011 + 0.02 007 + 001

12 013 + 0.00° 024 + 0.01° 012 + 001°
18 066 + 0.03" 090 + 0.03° 065 + 003"
24 0.87 + 0.05 1.08 + 0.04% 093 + 0.02%

(1}) Lactic acid

g %7] lactic acid 5%=9 W= 6mg/g ooy vt
7}& BATh wld ANAAQ lactic acid =& i
& AAtstel BIM-27¢] YeR AT FE 12417 o] F-o = lactic acid &% W3}7b dvbA o
2 7o Formula 3, Formula 2, Formula 152 % lactic acid 5% W3t#S HI o F
oat= Itk Lactic acid ¥%¢ wW3lx: Ad 19 Aot FAEH, Bacus(1986),
Demeyer(1982)2 lactic acid bacteria?} AAA|9] W& Foto] E<=3}E, meat proteins,
starter, 718t H7F=9 EA stel “tangy(&+&, Ag, S53)"¢ 1 2dEHY FH|7F Ue
lactic acidE AA 3t A9 acetic acid, ethanol, acetoin, carbon dioxide “L2] il pyruvic
acide AT gt # Aol = n AR BE TR Fo LAAdA SA A
Wajel uke = 1 FE Y2AL lactic acid7t HEAIZ AHRET A =L Frg =

7heh7) el ek Abg ek,

_,d
rir
o

o
o

s

<EMM-27> ®igkn]o] w& g A A% 9 lactic acid &9 7%

Incubation

time (hr) Formula 1' Formula 2° Formula 3° SEM*
************ mg/g ————————-

6 0.286 0.852 0.063 0.19

12 0.951 0.581 0.138 0.26

18 3.176 4.343 2.664 0.41

24 2.967 4.628 1.622 0.71
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(th) VFA

TE x7]d= 5 ~ 10mMe] ®H9IE AAstel HE Frd= oF 25 ~ 30mMell 7k
FE7HA AAH o w Sk FE 0MREE VIEo® 3 VFA k= W ES EM-289
UEFH 2t}h. Propionic acids ™ WelsFe] ¢ a 24A13tol = Formula 3, Formula 2,
Formula 1 22 #2235 YeEh A 2 (p<0.05) iso-butyric acid % W 3}#%-S Formula
17} 39] Formula 291 A4 =LA YeERtHp<0.05). L8] 3L butyric acid® Formula 1, 2, 3
0% iso-Valeric acid®} Valeric acid= X% Formula 3, 1, 2 22 Fox7F e
(p<0.05). AWA0 F VFA % W&o A= Formula 1°] Formula 29 Formula 39 H]
d SAHoRE Fod A5 KHIH(p<0.05). 53| acetic acidi= P. pentosaceus®] T2 B
st OARFER g A A Tetlows, 1988). wheba i A 3ol AF8-% starter culture %
shukRl P. pentosaceust a7 Xl Wt acetic acide FASH] AT Aow 3
chE o

<EIM-28> vjgn]o 2 Bgiaxe VFA 559 712

Items Ir}cubatlon Formula 1! Formula 2° Formula 3° SEM*
time (hr)
fffffffff mM/g ——————~-

Acetic acid

12 4.23 5.00 2.98 0.48

24 17.43 15.99 15.77 0.42
Propionic acid

12 0.28 0.12 0.00 0.07

24 015 0.00 ° 047 * 011
1so butyric acid

12 020 * 0.00 " 022 *  0.06

24 039 * 0.00 ° 041 * 011
Butyric acid )

12 6.48 * 323 255 ° 0.99

24 462 * 1.56 250 P 0.74
1so valeric acid

12 0.18 0.14 0.09 0.02

24 037 @ 0.00 P 026 *° 0.09
Valeric acid

12 0.07 0.06 0.10 0.01

24 012 * 0.00 " 022 * 005
Total VFA

12 )

24 1145 * 855 595 P 1.30
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(2h) NO: ¢} NOs

e x7] 0AIZEY] NO2 ©F NO;3 ©]< total %+ 60 ~ 90ppme] MR ow g FT=
Al ZF = 40ppmo. 2 ZAastgth dAdbd o g wg 12417l A 24A17F7FA] NO2 ¢F NO; ©]
< total F=7F stk Mg JHAIAIS] NO2 ¢F NOs o2 total §&=5 7ITo= Hj¢f
AlZhell & S Albste] RIM-290 YERH AT A4 S 2 Formula 27} Formula 1,
3o wEte] Aol AA YEFSTHP<0.05). Visessanguan(2004)e]  ATto] o) EH
Micrococcus$t Staphylococcus ¥ nitrate?} nitrite® A 3tE o] 7HAFHA EAFH ) MAE
Hetdl=d Fa 7ss st A dd 2 EAe] sourceZA Fw| Aol o HbA]
stohal sk P.oacidilacticiSt P. pentosaceust 34 &7 AT o] vt s
tH(Berdagués, 1993). ¥ A&l AL&H P. acidilactici®t P. pentosaceus%: nitrate®] 73t
of ojupA] to] WA} Fujo] F]ogrial AYZtE T

;

<FEM-29> wjgn]o] & g aA A2 NO; ¢ NOssEe i

Incubation

time (hr) Formula 1! Formula 2° Formula 3°

——————————————————————— pPpm ——— T T T T T T T T T T T T T T T T T T
3 101 + 0.07® 1190 + 3.65° 155 + 1.07°
6 018 + 1.03 924 + 023 163 + 058
9 201 + 047° 1040 + 047 327 + 047°
12 258 + 1.04° 924 + 0.91° 6.86 + 1.30°
18 1628 + 259 3242 + 225 1250 + 1.33°
24 2799 + 479 4517 + 0.78° 2677 + 093"

! Formula 1 : chicken breast muscle(54.5%), mechanically deboned chicken meat(36.4%), starch(9.19).
2 Formula 2 : chicken breast muscle(36.4%), mechanically deboned chicken meat(54.5%), starch(9.1%).

* Formula 3 : chicken breast muscle(50%), mechanically deboned chicken meat(33.3%), starch(1.7%).

* Mean of triplicates * standard error.

¢ Means with different superscripts in the same row are significantly different(p<0.05).

(7}) NH4

g %x7] NHy ol F%+ 60 ~ 100ppmeolflem wg Fx 24A el 150 ~
190ppm o= F7Fstdth AWk o ® Al A4t BF & 124k A 1841 7F Abe] NHy ©]
< §E7F S g AN NHy o2 525 7Iso® HYF Algtd mE SobE
S AXse mm-300] YERSITE Aubgo® NHy ol F% WEzES Formula 13
Formula 37} Formula 2] #H]3te] #9938 =A YEFGTHP<0.05). Bruna(2003)= P
camempbertie AAA FEWol| HEeA HW HE FEolE ammonia FE7F HtiA SR

PA

(200%) <7Fe vkl Baskal Stk o= & AFel Aist= fAbstth Gripon(1997)2

J

[
fz
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HE=3HA A E camembertd X Zo| A= AM|Ao| Al WolE XX = ZFEd ammonia
n 7 vGEldta st B Ao A E At wa s FHo] Jayrt vEld soe=

Az,

JIM-30> wigHle] w& WgaAAe NHy 559 S7H

Incubatio )

n time Formula 1! Formula 2° Formula 3°
(hr)

******************************* pPpm

3 1033 + 1.12™ 836 + 212° 1336 + 2.39°
6 1354 + 0.80° 313 + 2.00° 1428 + 148
9 2324 + 047 6.70 + 047 1921 + 047°
12 3229 + 046 1678 + 268 20546 + 2.43%
18 8663 + 219 7578 + 3.36 78928 + 4.43
24 101.03 + 456° 7311 + 041° 8413 + 1.09°

! Formula 1 : chicken breast muscle(54.5%), mechanically deboned chicken meat(36.4%), starch(9.1%).
 Formula 2 : chicken breast muscle(36.4%), mechanically deboned chicken meat(54.5%), starch(9.1%).

3 Formula 3 : chicken breast muscle(50%), mechanically deboned chicken meat(33.3%), starch(1.7%).
4 Mean of triplicates * standard error.

abc

Means with different superscripts in the same row are significantly different(p<0.05).

Q) FaarA e FARS] FAS elstd TaAZE o, & 74, MDCM 3 A
= ]

ol ERHIEES 77 36.4%, 54.6% % 9.1%=E A4 3 Aol M Fzd e AANE UE
Wi At
2. AAAZF AFA 7k 2 A

(D A= 3 U
(ThaA A A=

AA 2433 Al

H‘l >{.g
z

i)

rlo

] 143

() A
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Zy AR oA F=EE E. coli S aureus, Salmonella sp.1$t A. flavuss E3Het=
A HES KCCMolA & wrol g AA| Ao JAHFTs] AFAdES Hrbst=d AL

of thet ¥4 el Aol wE A Ade axe dofrr] 9

ato] WE AF o] AAA Aol z2tzF 10, 10 2 10° cfu/ge] Al FFEoE HESIL 2447
C

FA187] 918te] Lactic acidE &) pH =¥ 2 H7}38

@ -3t o3l bacteriocin® A &3} E At 250 wWE nAYEL] A=
NS AXHEA Fabrol] 95 AAE bacteriocin®] EIE FolH A} HEE A A
o} g AR o] Fafire] IS fotow TEEF oW {0, 90 E 100C = Ahytsle] F

=
ol o5 zAbeth

G FEAAAZS 80T 90CE 2H7t 4583 $9 23t 3 F, E coliz 1.0x10° cfu/g =

AANHFet] wFstAe Wl Akt Ecolitl 5 A

2 2 %

1 el A9HF

S aureus® 7S HILEAXAAE 100 ~ 10°CFU/go® F#F HYon LairAAE
10°CFU/g2 Z7}8tdth. w3 Salmonella sp.19) 7<% Wa A &S 2AAE 10~
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10°CFU/ge2 Svts Wi Ba A As of 10°~10°CFU/g & ®rh 9 S7hskdeh A,
flavusts HEHA Fe 2AA 9 45 10° ~ 10CFU/goR FiHden, HFaAA =
oF 10" ~ 10°CFU/ge.2 7 718t} Pideock(2002)< Hungarian salamiE & A7)
2t E. coli®l 7% oF 6914 25 log CFU/go. 2 7FAstHthal 8% 31 Sameshima(1998)+
starter culture® Lactobacillus 752 & 3toll S aureuss HE3AS W= 2541 vl
S pH7} 5894 452 FA3FAATE starter cultureE AF&3HA & AEHIRE S aureuss
HE3 A9, pHY #ZA7F A9 Qv ®mastar Yk, Salmonella, Escherichia coli, ~L
& Shzge]]ai‘r e gram 24 HWATES X3S Enterobacteriaceae= A3 A 7.2
A3 A3 processing®l] ©dl pH7F W27 "Wo]X| a1, a7} Yol X HA A A

y

]
Uy = 2Rt (Kraemer, 1997). £3] Salmonellad A4S AAAZA olAAAS ALg

3}al, glucono—delta-lactoned °F 0.3% #H7}slal ZElHE AlE3lH gl 4 S5 E8 2
5C olstz slFH A= d 4 Joh(Schmidt, 1985, 1987). S. aureuss W& AA A] o A
DA A AF5S dod|7]l= AN o]E0] enterotoxinES FAstH W HE T4
10" CFU/gelelofok at7] wjiel] ZA1A| processingdl] F¢7F 7]&ol Atk o] o] €3t
A= 92 4 Aoz E(Luecke, 1997). S aureust 2w ofd b dis|Ae=

WA S ZER A RE e pHeF v %o tis] ofslr] w ol %7]e] pH ¥ lactic acidit
T o HE B A 2R Aol o5 AFS Wed Wy Fasttha Bauddr
(Metaxopoulos %, 1981a, b; Niskanen %, 1976). x| #|¢l o}Aard el A7} vrolzl pH9}
AAE Jde "AEES EA, 28 ol a7t o8 A Listeria monocytogenesSt
Clostridium botulinum 52 %% @2 97]o FE3 Aoz Eu(Katsaras &, 1985).
o 9ol fallgt FFole A9 mycotoxinET Ze HAE AT S V] widd oE
o Aol HABA FAE Ak gt (Kunzs, 2003). & A3 Ao} npz7bA] 2 lactic
acid bacteriax= frallwte Aafste] vieEAg HFrt d F UEF =T FR3I Jles

Ak Azter,

>,\1
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<HEM-31>TEd5o] ARl i fFaldFo JTo wE A4 7ide a3
Inoculation Count at 24 hours after inoculation
Microbes _
concentration Unfermented Fermented
———————————————— CFU/g

E. coli 1.0 x 10' 1.0 x 10 2.0 x 10
1.0 x 10° 40 x 10° 2.0 x 10’

1.0 x 10° 1.0 x 10" 1.0 x 10

S. aureus 1.0 x 10' 1.8 x 10 24 x 10°
1.0 x 10° 2.8 x 10 14 x 10°

1.0 x 10° 1.3 x 10° 2.0 x 10°

;ﬁ?amﬂm 10 x 10! 20 x 107 40 x 10°
1.0 x 10° 2.0 x 10° 1.0 x 10

1.0 x 10° 4.0 x 10" 2.0 x 10°

A. flavus 1.0 x 10' 6.0 x 10 2.0 x 10
1.0 x 10° 1.0 x 10’ 50 x 10

1.0 x 10° 1.0 x 10" 1.0 x 10°

(\}) Lactic acid # 7}

BEAR09) §F, FEDAA Uo] fAkte] SAsE A &t7] $ls}o]
Jo] fabd S8

O % Lactic acid& F7Féte]l pHFES 51 14, 24, 3¢

= te 9 2o T Ee =

Aol olZe] 1.0x10°%fu/go 2 743t ]

A gkt wEkA 3750]stell = Akt e AEo] EVHE

Lactic acidE& & AA[A]o] A7k $ AlZko] A 3ghel] e}
=

Aoz eht fALE
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<FEIM-32>Lactic acid A 7}oll o3 pHEA o] FAkt Ao v x+= a3}

pH 0 19 29! 39
Lactic acid bacteria, cfu/g
4.00 1.0x10’ 1.0x10" 1.0x10° 3.0x10°
450 1.0x10 1.0x10° 1.0x10° 5.0x10°
4.30 1.0x10’ 1.0x10’ 1.0x10’ 1.0x10°
4.03 1.0x10’ 3.2x10° 1.0%10° 1.0x10°
3.75 1.0x10° ND ND ND
3.60 1.0x10° ND ND ND

ND :

not detected

2Pt 2AA] Az 34 T

AA) A= Lactic acid bacteria

10
3
=X
rlo
ol
i
do
i)
p‘ﬂ
K
N
p‘L
o
id
H

NS
mh
-
2
=t
r>~l
10
2
ol

Z7F 27x10° cfu/gol L Salmonella sp., Cirtobacter sp., E.coli Enterococcus sp., S.
aureus®] §% ZH7F 1.0x10°, 6.0x10°, 2.0x10° 5.3x10", 1.0x10° cfu/g® vtER} 7} s A &
& BEAAA A FATS X o] A e FRE AYL e Aow #EH
th =8 90T A5 da A Aol Fabeteo]l o Hds] SRt YA ow HEAAA]
= Bacillus sp.©] AZF Y3 Enterococcus sp.©] 1.5x10° cfu/go] ¥ o] 121C2 &%

olZe fAHTS TP BE FEol AuHE Ao tehg,
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<EM-33> 2hat&=ol] e fakt 2 fafafFe A 29
Lactic .
) Salmonella  Cirtobacter ~ Enterococcus
At EY acid E.coli S. aureus
) Sp. Sp. SP.
bacteria
2kt 7 2]
. 2.7x10" 1.0x10° 6.0x10° 2.0x10° 5.3x10" 1.0x10°
vk g A A A
90°C At 5 2] )
i 2.0x10 ND ND ND ND ND
kg A Al A]
121°C At 59
. ND ND ND ND ND ND
kg A A A
At o]
i 1.4x10 2.0x10° 1.5x10° 2.0x10” 1.4x10" 1.8x10°
H|BEF 2 Al A]
Bacillus
90C At 32 Sp. .
ND ND ND 1.5x10 ND
M E 24 A 1.0x10°7
=
121 C A3 9]
ND ND ND ND ND ND
HjakE S
ND : not detected
() Faltel 3t bacteriocin® As| gz} 2 At Fo| AR AE
H g A X o] BlEle] RE AR} Y B FQ HFaAA O FeldFrr AiEH e
2 AHA Bl HJow wF g abtste] fElds 24

5.0x10"2F 3.0x10"'cfu/g 2.
AT E coli7t o] A8

“
cfu/ge = QA9HET g %, 80T
2 A

g-o]. 9=

ST
ZI:/‘]X]% ZF 80, 90 ¥ 100TC=
o

ZAes Aow Y

T2 25%x10° cfu/golw] & A A A
T2 F¥ste] 4583+
, E. colix=1.0x10" #3.0x10'cfu/g o &

e o

NFS

90C-FS

100TC-FS

<AMAM-15 > el 3t bacteriocin®] A& &3 2L 2 T nAYE
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(1)) HEAANAE 0TS 90CE 7H7F 45%87F F8 2t 8 & E colis 1.0x10° cfu/g
2 A91Este] WAL W fATH Ecolidl 72 2AF AvE g ®eh 2k 9l
AHE T wjgE LI AAAE 30x10°, 0CE A FT 10x10° , 90CT=E A F

£
4.0x10°cfu/g = FHadtdon fAkit e v s2eh o FFasklh

<HEM-34> FAE A Ecoli®l 5 ZAF
Ecoli A91HF 5 E.coli Lactic acid bacteria
] ukF 2 A A 35x10° 1.0x10°
1wk E 2 A A 3.0x10’ 2.5x10°
80CE Aatdh WE A A 1.0x10° 3.0x10°
0CE Atd FF LA A 4.0x107 3.0x10

() Ez49

AAE AFe AAARS Hrtelr] Yote] HEAAA S TAS JfEE] Ao A WX
sto] HIAE & ARSI T x9F o] v G AAR L} g AAA] BT FZ 9} Al
ol AAEAS AoR oA ¢ glon WFAAAE A7to] Aol o] Hola &
7VebA] ALY ZASHA R HREAAAE 22 4R 7L HEHA] v AE S G559 14
UA7MA] =L o2 FAHJT HEAANA = FaAAHS AXH ¥ pHE AL 7]
o] EAo] 9 Ao NExAdAGgE AHoR o Aol JAHITGL oA
t}.

<EIM-35> HEE2A X9} g AA |9 Z22E
H| g A AR kg A A
2737
1 2 3 1 2 3

0 ND ND ND ND ND ND

2 46x10° 4.0%10° 2.0x10° 6.0x10° 1.0x10° ND

4 7.9x10° 5.3x107 ]85x10° 3.0x10° 41x10° 9.4x10°

7 85x10° 1.7x10" 85x10° 2.6x10° 6.5%10° 1.5%10°

10 1.4x10° 1.6x10° 85x10* 4.0x10° 1.1x10° 8.0x10°

14 3.4x10° 1.2x10° 85x10° 2.5x10° ND 5.0x10"

ND : not detected
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<AFZM-16>sample bag®] Z =4

5)
i)
(ZF AR ] 9&0] WtE @ BZo] ML F LA Y)

N
i)
pas
)
4

i)
O
a2
o
ofN
it
o
B
>
2
t
of
L
_0|L
X
=
ko)

]

o

o

=
ojfl
2
ofy
22}
et

whebA £ Ay flste] A& e =4 2
LEETE ¥ lactic acid 7kl &% pH 3 AT 7o W3S AT

g wors ARG A 2006744 ARFLL ZAA7E Beke] fEFUOL AE
o Eagel vhuka Fxlol h2sk AYIE Se) BAZE B el At 1w et

Lactic acid® #7Fshe] pHE 400182 wai ol AFEe] ¥ F7hshe 59



Ux_ﬂ7]_ Hl/lg o}oq XJ—Q—O]‘X] or - Z‘I—O—E 7&%%}%4

6) HAFsHoz taFs T Wislr|2 44

(1) LEAAA A=

AAAFY 2AARAAS g F9 2o B o] 24 FHE Ha3 Aol uwet A
Z3}9 mmiiﬂﬂ%%ﬁ%éﬁgimgiﬂ@%7ﬁVlWL H Hitste] 2R A
¥ Ak
<EM-36> LEALANA HEZRA

pik=4 %
MDCM 52.8
CBM 35.2
SFFAE 9.67
KNO; 0.1
NaNOs 0.01
E gkl 0.29
e 0.97
A 0.97

2 o 143 e wWyoer EAsgon Frixow vdue At 3t
A ZH2F Kohsaka "W (1975)3 ol ¢ &(1987)¢] %ol Fsto] A3l oH
(Olympus, Japan)o. 2 HAF-Z2E 400019 wj& =2 gd F3 st
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<FEM-37> Awbd & 9 718 A&
A 9 Hl g S il
T 65.05 64.47
ESy 13.85 14.08
A 11.65 11.90
3|+ 1.98 1.80
Z % 0.09 0.14
2l 0.24 0.23
LS 99.09 98.72
s 0.29 0.32
UE& 0.12 0.12
At ey 202.44 191.48
= 1.38 1.96
T2 bpm 1.24 115
ol <A 791 7.37
g cal/g 2258.55 2427.74
FUHE mg/100g 42.70 46.51
(2) ofm| =4k
FIM-38> ofn] Ak
Amino acid 9 Hl g & Elgees
Asp 1.34 1.39
Thr 0.72 0.71
Ser 0.56 0.58
Glu 1.99 2.06
Pro 0.62 0.56
Gly 0.74 0.75
Ala 0.85 0.87
Cys 0.22 0.22
Val 0.67 0.65
Met 0.00 0.00
Isole % 0.68 0.66
Leu 1.13 1.19
Tyr 0.45 0.49
Phe 0.56 0.59
His 0.81 0.81
Lys 1.24 1.24
Arg 0.89 0.89
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(3) A At

<_;:‘JL_]I[739> X] Ho]—)?__

Fatty acid 9] v g S g o
Myristate 74.54 78.21
palmitate 2539.28 2769.95

Stearate 0.00 0.00

Arachidate 0.00 0.00

Behenate 0.00 0.00

Lignocerate 0.00 0.00
Total SFA 2613.82 2848.16
Myristoleate 17.70 19.03
palmitoleate 804.30 774.63

Oleate 6061.33 5973.03

11-Eicosenoate 93.09 110.00

Erudate 0.00 0.00
Nervonate 0.00 0.00
Total MUFA 6976.41 6876.69
Linoleate 1928.99 1961.75
11,14-Eicosadienoate 0.00 0.00
Honogamma Linolenate mg/100g 0.00 0.00
Arachidonate 0.00 0.00
Total w6 1928.99 1961.75
Linolenate 78.25 145.74
Eicosatrienoate 52.52 67.66
Docosahexaenoate 0.00 0.00
Total w3 130.77 213.39
Total wb/w3 14.75 9.19
Total PUFA 2099.76 2175.15
Total PUFA/SFA 0.79 0.76
Unidentified 0.00 0.00
Total 11650.00 11900.00




A A BE 0.022 2AFE AT

_o/]
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v &skg AL
-1 A WA

AF AR W2 G5 7 3vhel, F 6nhel B MR ELAA Fol T WERLAA FolF
2 PRste] AME, TME 2 994 o4& dA29S 238 AAssi 3 2
FAIh S BELAA FolFEsn 4 e BEAAA FolTE Aged F

7

A AolM= 2 R A ST /\L’Diiﬂiﬂ% 2AA Fol F 48AIZE]E 2447 1HA

ow ¥ 9w A AFsL B AF F 90T 24X 35S Ao AR&SES

2 2HGE

(7h AME : 2A1#]¢] GES} #¥e] GES T3le] &4
(L} TME : 2A1#¢] GESH A4 9] MFE, 59 79 A% GES T3to] 34
(ch P2 ol &&(%)
_ GAAT X 2NN IIe D) - (FET X BRu 99 §)
* FAAT X AN T2 TF
(3) A

T BF, 2ARI e Jga olgaS T 1A 577 i =4
ERhal o] A R AAA FHol g WA AIA] Hol ol ekl AR, ey
A " ooy A] o] g&o] A HE= AL of 7He] Al A R AAIA O] FFa
agtgo] TIATA F2 2AAEG AdETa AaE AT

<EIM-41>
0% o2
T2
g A A A H| 2§ A A A g A AA] H g A A A]
— OO -

A 98.95 98.09 99.69 97.68

ek 97.71 94.71 99.38 94.17

A 94.75 97.99 98.90 87.77
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2AA S MR 24

<APRTM-20, 21> AR

4%

- 23 A4 Al

(1) &4l

il

o] AME, TME, 4 %24 o]

=
=

A HA Aol BT EAAA Fo A 3vke

A
=K

iz

QF 24N AR

Ho

48+] 3k

ke
T

AMEANHE XA Ho

bl ek,

)

= upato] Wl

o

s

=
=

D AAIA Y GESF B¥ e GE

(7}) AME
(1}) TME

=
=

D aAA 8] GESE A4 -] MEE, 5ol 79 Wi & GE

o] -8&(%)

N
_._O

~—

_&O

Fel  HoS, NHs,

AL o] &8

Gastec”]

5
T

, CILSH= Z=A}F

CH;COzH

(3) 2

AA F T va =
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LEbstaL 7ol A R AAA] Fol 7 MR LA ool Hlsto] =AW, =
| UEtu= Aoz Hol 7je) AlelM TR AAA

=N
FFa 2shgo]l TEAINA E 2AAEY AAEATIL Az

i
1=
i

g
2
°
)
o,
ofo
o
o
i
N

N

<3EIM-42>
4 4
T
W E A A ] E 24 7 R LA A ) 5 A 4] A
N O0 R
i 97.44 92.19 99.47 96.19
2 99.48 94.23 99.26 94.11
o 11 %) 95.38 9251 98.63 8257
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3 zorwldo] zhzb 32,99 40% 5 ZAFE Qo

BEAAAE 8, =AY, 2aWd v go] 72 62%, 33%, 39% = e

H]

IM-43> ©f A A dubg R B
T HE A B 2 A A
_______ % e

T 62.52 62.44

=A% 32.12 3984

A 40.00 38.50

SAl 0.50 051

AT 5.43 5.23

NAE £AAe FA

NS B S W g9} R g AAR ] Y= b7 9F63
3 612 Yehyton Bo Ar= Zhzh ok13 128, =3 A EE k133 112 XA AT
<3 MM-44> Meat color
Standard kg AA] A H g AA A
Lx* 98.91 £ 0.00 62.63 £ 0.60 61.29 + 033
ax -0.25 £+ 001 10.79 £ 001 12.00 +  0.08
b* -0.20 = 0.02 12.77 £ 013 10.64 + 0.19

HLE—ZI\—}‘]X]QF H g A9 BEAS A9 S o pHE 72H7 4.
== e
1 -

763} 6.25= WA EH A

kg A H g A A
pH 4.76 + 0.04 6.25 + 0.05
Water holding capacity (%) 56.36 £ 3.45 67.12 £ 2.65
Shear value 3.96 + 0.04 3.84 £0.01
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O 2ANA Azxe EM-59 we "2 97152(CBM) 2 71 AZZASMDCM),
Starch, Glucose, NaCl, KNO; NaNO»= @fﬁé}oﬂ Az 31 T

®) M]x] Az &5 gF 10°cfus HEFe o

Wit A, 7 Aol T8k W

ol#] EM-45 o Lhebdl wlel o] A asalrt.
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mlo
rot

rrm
E

conical

Fol wd 4% s TR 2
tube

Ad] 2a 5 F3 0 24hr O O - - - _ _

24hr O - - - _ _ _
A4 wa A, =4

48hr O - - - - _ _
A3%3 waE A, FX 0 24hr O O O @) - _
Ae4 gy d, F7 48hr @) - - - _ _

@ 948 BT 2AAe) pHE AR 5gol 20Fe] FRFE skl #A/E B9

93t & 3087 7Sk kR, AZ ZbZ 30mm, 10mm, =] 10mm A7]E WHE F
rheometer(COMPAC-1001I, Sun Science Co., Toyko, Japan)®] shearing cutting test&
ol-gste] Heg& FAsATh

283 cell cell No. 10019121 table speedi= 60mm/min©] 1T},
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(2) 23
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of FAbS FESHaL 37CAlA 24412 w8t dadgd s A, 48
l o 121TColA 2023t 7FEstdeh 1 23
7 on, Adw =4 A, Fo|AolHo]
0.43kg/cm® vl A 014 o] 0.28kg/cm’ B
olAl A7} wdAel ol FRF A, N E3 2o B @uo]l vEhton rviee] s

A T4 g &
Casing % 9] Casing Hld Casing
A A58 - AAd — FA A5 — 37C 24hr BiY — 53 — 714
7t 121 C 20min 121 C 20min
pH 4.87 487
Ak (kg/em?) 0.43 0.28

g2 0.42kg/cm’$l v, 484 7ke] it
52, A9#E & 0.33kg/cm’E A H AT LFE Fof Aol A

_80_



B
)
B Eﬁ mm TR
= o N A -~ -~
U T o W __AW“_ TRE RO W
N 1 oy - %o w0 oo K
Nlo T B = 21 g0 XA ° "
. = p %P PR
— Ol <0 I A T o F o= o
° o= = 8= 70 s B oo £ T R T
wr i g ) m@ﬂo%ﬂmaiZVg;
7 P E S|l oy m_%amala}wueg
[ w Y |27 E o o N RTINS
N P = B T S
o) w8 N ° = or " W Mo
— ~ | =) = X w X T A oo
X ro™ s T WX - N
< 1 < R Il T oax o o=
£ ol o 4 O = R = R
o) _ o oN do = < my No RN
. g B 3 o 4T -
¥ |k g ®® oH T T e T g
O o XY W2 ® OB M oo o] o
o = | — e %_EﬂgwﬂoﬁAﬁ}lﬁ_ﬂ@
® ol &2 g N i3
< Mo | Mo == No T o o0 e g R o+~ N
AN m T ! o o 02T
o — [e) P = X = < O Ao
el 1 WMV %o T _El, w~ WM = _El < Mo ™ ol
oe o S T e g B T B
T B <2 - o w = o = oy T Zo Wp R
o 9% oF = | E B w PR PR D e B T o3
~, £ —~ 0
% P8 (S|l T O L S
< >~ | < = B 9 T al 7 — o
= AF w N 2T e o, o o Non XoBgo B ™
& = = » ,.Mnt o > o N > ~ W@ oo mhy
o= s 8 W R e gy X8 D w o S
K = 1 N SRON = o~ = oo
3 | ~ = N _L 7L ~ Q
;Q.O Orr »ﬁ m ;OL + 1‘#0 cﬂlv :Aﬂl W
o Mo < P s w8
W o L X No T o 2 gy * Y
& o o < £} g oy L o XN
Jo Vv = NS ) B X T ™
! o ) o N ‘mwo HO M_H EL T 1 oO O Ot 7.A
™ 7| R z w® ok oE° M o = )
j — o o 0 —
JJ Ao Ho m %0 i Wo = o ol 0 Mﬁ“ =0 S oy .Ev, <0 ~xo 0
o | DS oo = | B2 = o Mo Jo % = TS o T
o x° = | O ~ | & = ~ 0 Mo M - o - ., ° N
o T | w o ) = = O o R o
Lo} — o 17_A| J_AO E v
Z.o = ‘Dr,._ ﬂL PR Lt B fe] Z,o X2
w = T AR T q
X fite) O#E ‘HOI ‘Iﬂ N . C.._ k) ﬁE
N 0 T o RO
AT of ® ®o N RO —
= No o ™ X o I < .0 o)
o W Ow K

- 81 -



e A

o g
s EIR|S e
S NS glTe o
T )
3o =
yf = Elxlo o
T 5= EoS X
S EE] E Y
o 5 '
= 5
o
5 o112 -E VE
2 2= B9 al
S BRE gl¥e io-
ajo Ao
e
= "
\9)
| & Ehal= K
S BBl 20
m_w_l ={Ei= I
%0 < ..mﬂ
T oF i
o £ QY 00
GUES E|2|F § T
T~ e O A
1 ¢ 9
ol - M
> M FHlolo
& Ye El8g 3
N 8|S V
K
S
- 5 i
[
io o Ko mﬂ T ~
N & [Ho| W Q= vl
= © i
X ‘q,._ %
e

o

<

tol 37CelA 48A17-a<t BEaE APAZH. TR

3k

Fol Aol ujd Al el Fx

tath 2 Ay, Alxd 2A1A¢] pHE

Fod 2AAE Alzs

S

, 121Col A 2083 71

o)
T

o] H gl 24A17F W Eg Aol AAA H T}

=

J)
—_

NA R} 48A 7k Wi A A e] AR o] Woj A,

A aE L

™ 244

_82_



4 U &
Casing = ‘ e}
=4 A2F > A-d - §2hF E > 7 — 37C 48hr W — 714
714 121°C 20min 121°C 20min
pH 4.42 4.63
A2 (kg/cm?) 0.41 0.27

i
e
>
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>,

a b.
AHRHTM-26> g Azl M2 st 33

o 27k

(1) As 2 W

7h) A

A MaHTHEAR A AR Wst #Ee g8 2AY A4aE AFEEAT

(b 2@y

DO &2AA AxE ZM-504 H7FEAHCBM) 2 71AEEAS(MDCM),  Starch,
Glucose, NaCl& H| & &2 3 ‘%*‘5}04 A 23+ o}

E 0%, 0.01%, 0.025%, 0.1%= 7}t % Aldste] #

Zlsto], 37Tl A 2442 DaAAF S AA 121T
@ 48 FE 2AA 9] pHE A& Sgell 2w

o] §-3}

©® g8 TE 22X AHREH R =4e

pH meter(Isteck, Cosmotech, Korea)&
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Ho N o
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A 23 AAA Y] pHeE
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= At}

A z2EA U &

Casing 34 | 754
7 a8 - AAE - FA FF— 573 — 37C 24hr wjF — 714
71 121C 20min 121°C_20min

0% 467 -
o[ 00r% 456 465
P 0.025% 463 471
0.1% 465 -
e AL
APRM-27> A z37ke] w2 st a2
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(W) Ay
DO 2AA AxE FM-59 wE v&=2 9752 CBM) 2 7 Ad= A4S (MDCM),
Starch, Glucose, NaCl, KNOs, NaNO,Z& &3gslo] A z3}3 .

@ ERHol B SRS 5%4 Arksel A ¥, fAE ERE gF 10chuR HE

@ A g AA A pHE A& Hgoll 28] #He] S/HFS 7lste] HHE7| 2 3%
pH meter(Isteck, Cosmotech, Korea)S ©]-& 3} o]

=
=
© ¢4d TE 2AA 2HREH 2 EAS S
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@ 5o 715S AAE SmnxSmxbm 7|2 H7bete] AA F fFATS
10°cfu® HZ3st T}

o35 g9
@ KL SFI wEo FZ3Fe] 37TColA 24A7F TEaHAHS A 121 TColA 207
b 7FE sk AA A S Al 25T
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g THTE et TR 23 &
pH meter(Isteck, Cosmotech, Korea)Z o]-&3}o] =43t}
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O 2AA Axes FM-5¢ wE HE&2 97F5A2(CBM) 2 717 A5 (MDCM),
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@ &35S AAd 3, P. acidilacticis 45%, P. pentosaceus= 45%, W&t 10% % 7F
Ssa=

@ TFF2 Fehlol Fxlsto] 37TAA 24/ T AFES 71A 121TCellA 2083 7F
dote] 2AAE Az
@ A BF &AAA 9 pHE A8 Sgoll 2vl e S5 7heto] A&7 2 &3 +
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2 3

© S48 TE SAA 2HEH R =4S

_89_




alo

— %1 — 37C 24hr ¥WiF — 714

- A - fAE HE

o
2%

=

121 C 20min
4.86
491

Mo
i

Casing

uze)

Ho

2]

e

pH

Ho
o]

I
Gl

!

v
fite)

[e)

R

=

=

| vhee] spae} ]

=
=

AA A

[e)

=

4

3%

-

1=
=

(@)

o))

gate] a2 (60TC)¥ A(107C)

©° T
=2 =

al

a

=

2=

o]
H

== [e)
o] AR f

=

=

o 7}29} 7]

-

=]

—_
o

o
ol

—_—

j—

X

Ho
N

e

o ol e}

lactic acid®} citric acid=

[e)

R

O pH %4

1
o
ﬁo
)

el
B

Aleldol Ao, A%

A 7hspel

Fo AHAZ

o}

o

oF

o
H
o

el
700
T
)
fite)
N
o

o]

_90_



HH 7 X0
O_E o ,I__/l
a W
w o =
EGC =
11_W o el
oD " ]
1r ~
mu _LmL % X
2 & v ,
% o Nfo w.ﬂ
mﬂ Li 17J Wy
% O‘W H_T._ O—”
X o
S X - 1
7 X i
GRS i
o O 3
) mw S MO 1x]r
a ﬂ T &
do a N _E.
o i » m%
o] e E
w2 % - 3
N F oo % zo |
- L 1_ H.A
- % "mum e
Y TZ : %
oo ol 5 . i
’ ﬂA:O @M S.L HE ﬂo )
HIE 5 &
W : : WH - o au
— ° Jr
W O T < a i o= $ mM
o O _
T ) Mﬂ il % ﬂ_ Qr % %
§ ﬂ_mn_l O u M ol el
) . O.ﬁL
o} Wu .
7o .
i >
i
o 14 1
@ ®
v o))

_91_




3 A3} oAH o

o
=

e

Z HYo AlolAol HA= | =

7

frel
E]g
N
Py
o

N~

Ro.

1
T

= 7tst

_92_



o X0 T o0
djo iy T
— B
° ar = IS
it ™ e ™
g £S
. g K o ofy
= S =y T 3
o 2, —_ o)
" BR N S op
— oh- T =
< %0 X ) B
p ! N o a5
i N =R
T 2 ., g
Y bz m o0 Z @
iok z = 5 : 5
3 T i 8 g =
) g = . =
wlA_vL %.. ) Oru % M
mmo m % M.M 17_A| 7o)
= s % B ok Ia
OE — O mo O
o RO L9
i 3 73 N & o X
K —_ 0N ._ﬂﬂ
— o L 9 : E
= _ = w7 ojn
0 ~ = aa&mM% i
L EE a0 ,DrL [ X <
= i — o T
5 o 4 # ooy
= R I i
T o ®oxow dT N
- by do S W o I
b T > S mp NG AR
" &3 E ° = ~ o =
% o S % wnﬂﬂﬁgLM
o - ﬂammoDi@xO__”r
T % xR T B T
He ) B < A= wr MR Mw mﬂ
X i <N o = !
= ‘M_ﬂ < 4 % oF ~ = zwﬂ e wﬁm
g ~ = N )
" = N NBN oD Ea 3] N N OE
T ~ a+ wr

_93_

AL

d =

EX
=

3

&
)

=

(1) A A A =2l



M-46> =2]% SAdEA
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sk

Treatment

*

Control

Mean + SE

0.009"

+

5.32

0.019"

+

6.21

pH

0.35

62.77

0.73

62.04

0.17"

+

11.94

0.1°

10.44

0.39

13.74

0.52

15.08

0.01°

+

0.47

0.03"

+

0.71

2 (kg/cm?)

)

X/

0.62

2.84

0.25

3.21

2.8

494

2.5

477

B2 (%)

" Control

: non—fermented sausage
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a
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3 Means with deffernt superscripts in the same row are significantly different(P<0.05).
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0.24

0.42

T
&

X/

X

0.28
0.32
0.28
0.02
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0.28
0.32
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0.00
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0.03

0.48
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3. AAAF] Axeq EE3}

7h 955
7} (Chicken Breast Meat)S 35.2%, MDCM(Mechanically Debonded Chicken
Meat)2 52.8% 18]l 2494 HA¥-(corn starch)E 9.67% = 143t AAAo FIARR

s aele).

A zxEH W&
Chicken Breast Meat 35.296,
Mechanically Debonded Chicken Meat 52.8%, Starch 9.67%
a8
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T 9 fFEFHol| gt xR 4A
kst Ade xFAE AAs JFEF A i TS Testet A3 PET(Poly
Ethylene Terephthalate)+CPP(Casting Poly Propylene)® 279 dAA23 PET(Poly

A

Ethylene Terephthalate) + Aluminium foil(&F1H &¢) + nylon(U4¥ &) + CPR(WEA

ZAAe] 479 A ALl A Aor AT 23S AAF

L e i

AL ] AAL 1007150g/pack o ® ¢le] MAAFGoH, AF HE AAEF] A
AFE Fiel wet F7FA e Aol dag dAg.
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Salmonella ~ CBM, MDCM e
A Z A e g9l
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Akt AEH g9l
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