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of AP ARBAR, P8, UBSF D TH3e] I VALAAE
o) q_

AT

g8 e T - & Alx FEAANA AF T L HAE 4 24 24
o Z ket starter SRA(LEHA &4 2 A7 H ¥F) £8 2 AA
W& E53n vitro, In situ test) R Z+E A - 353 B4 52 EUE AA
o AAAZAA starter W FFo] startere] AA: AAZ #F FH @ HAH AE
o AX 2l AR HE L BAR H7} Al 7+F HA AE (pilot/industry scale)
e AT AAA F=3 Z2etE 9 A Lo oaf APA FRoIA Azd LR ALAA G
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< SUMMARY >

Purpose&

Contents

<{Purpose>

- Isolation and selection of lactic acid bacteria starter candidates

- Processing suitability for manufacturing fermented sausages with selected health
functional strains and additives

- Final establishment of the manufacturing process by optimizing the Korean type
fermented sausages

<Contents>

- Selected as an excellent starter candidate for health functional (GABA,
Cholesterol-lowering)

- Study on Quality Properties of Fermented Sausages Collected from Domestic
Market

- Processing fermented sausage with selected health-functional lactic acid bacteria
and various additives

- Establishment of Korean-type fermented sausage manufacturing process by
mixing and applying selected additives (Kimchi) and GABA-producing lactic acid
bacteria to fermented sausages

Results

- Selected as an excellent starter candidate for health functional (GABA,
Cholesterol-lowering)(2 patent applications, paper publishing)

- Study of quality properties of fermented sausages with GABA-producing lactic
acid bacteria

- Study on quality properties of fermented sausages collected from domestic
market(paper publishing)

- Processing fermented sausage with selected health-functional lactic acid bacteria
and various additives

- Establishment of Korean-type fermented sausage manufacturing process by
mixing and applying selected additives (patent applications)

Expected

Contribution

- Development of functional strains applicable to fermented sausages

- Development of Korean-type fermented sausage with enhanced functionality by
mixing GABA-producing lactic acid bacteria and Kimchi powder

- Provide consumers with a choice of new type meat products and obtain
competitiveness in the meat market

Keywords

. . Korean-type

Functional lactic P Fermented meat
fermented low valued pork process

starter culture products
sausage
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b s BAES Estel BT Ana J1Ee] ART YRAEIR, FUE, 9=

=+ )%t EFet] F=q DELAAE NSt HA Axvky Ve FE

2. 7L €84

7k AT e

D 7= 28 AFH F2 AAde olgsted A4, 7|59 & S AR v =
HE F@doz dayFe Axs ston, fydXe FE4E0] T =S
S FEAF, 2da g &, B 5 w2E A5 FadFo] T sk

2 FAE< °
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g

(reddening), &uw|A&¢] AA(aroma production) X AL(10C o]Aho|A HFEo] 7}%
& AAd(preservation) & 5RO E = 53 JEH AT FHA TESAEF F
st

(3) Syt FEAA A #3F AT I o|gstd % wAESE Aol B3
T7F S8 AFAoRE APH vt Jdov w9 v FEH HFY AHEE NEe Fds
7F B2 A zFAGe] AAZ tE ATFAElE Sl olA ARskH, A TEAAA Y
e Xﬂﬁi} AHIE gle AAY
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AAL =5 FAREEA, 4 3)E A5 ol&sta, 3 FadE0] v AFEAE
= vhs, A%, AR, A94F 59 AxAEAF TS HE&EY Wk ofygk 4 -aminobutyric
acid (GABA) EE% FZY2HE G4 T 1AV EHE Ze AA2EHE TELA
A A zol o] &staat oA HlZH

@) iﬂrxﬂ«l ATAJYAE APATFE T3k 2% HAE 2 Fl A2 Biogenic amine (BA) A&

Ao7le ATE A7z FY3H A, 7158 ED T ] GABA 1A #5, I
= < B3t 9o, SdoA] uhareke] BA Fo LR AAA

/\Eﬂi %—/\‘].Q. ;&-‘— -+
o] 28t 7T AAES

o o{ﬂ

9 1 e

®) HAE WA FHATAYAE 040 AJANA AF AT R FEFRT FY] %
7 WEe] B AAE mzxwwalﬂ%agzﬂﬁgiﬁ%%4mﬂ0%% Py
&

BEaANA 9 Est 7heE A

(9) THELAAE L&Y A} Zo] sA47|300] 2-3F2 D70 £40= AxH= WHol
Jou, & d7e ATHA 7Y LaELAA A=Wy Rte R st fRE A o]
™, 13] Eﬂ*E/\l Az717ke] 18~327HE &8 5HH, AR7IE 6714 A
7l M2l #5711 HZ2E 5 /ME7|de] AAT 295 ER A7k EJZ\J?} 3%32&
47 st 7113301] Rkl =
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(10) WM 2 Aol IlollM F3] FEHSZ o] FoXal Q= THEEAA 4ol Al
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AdEl= Foe AEABelly) F9lola, vk B £
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FE el A 7Hg el
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6) @A AAZI] AAFHNE AFeF] vro} T F &M FHd Folgort A
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 A87bEE Azl ol 8HIL o M AL A ThrE AEANL of%
auAe] Y AHE ¥e F Bast AL

el =

05 2006 2007 2008 2q09 2010 2011

g FPRANATL

<19 1-1> 20059 ~2011d3F 798 A7) +daF

-10 -

ox| 2o T A O=g syjol Rau|(B) = AB

>

A8 : 9B, 15

- 31F A7 B2 A AL AT, 2009.4 B P&CAT2
<19 1- &

2> HA L) BeE FFRIY BATE



6) FEB7bel B WAL AT AABEEY F A4 B FES AAFHD A= FA
selol UiE @A olg B 2uE P FEo) tF AAIRL A&H O aHF
I

() =2 A5 7H5AF Lulgo] Bob Fo &u ol Aol7t gloy s-euzte] 455
A7) A4k el 7HESAE AR HlSo] 16% WolE dEo] 30%, frEel 70%0 Bls) &
A ol FEANY WL AHsjaflew A&t jlom, AKTbEFe] Hgitkde] T 08d
162,927()oll A1 7 09 158,975(=), * 10 180,639(&), * 11'd 188,744(E)e= % dx =
A S7FEA xRkl = AU 1-3

T

W 01 02 03 "04 0o 06 07 '08 0% 10 11
Classificafion
=0
- :'zﬂl 58.198 60.159 58.255 56.133 54,242 58.520 58,233 52.070 53.670 62.320 64,240
= O
=0
A L - - - -~ - —— - ‘s - ‘s - - i~
17 | ag500 | 40431 | 41491 | 24068 | 42,988 | 24.156 | 46,183 | 50267 | 54116 | 56.103 | 53.939
Meat
Sauvsage
Hielx — " - — - e - — . —
1.799 1,925 1.865 2,065 2,352 2,763 3.201 4,314 3.910 4.289 2.451
Bacon
;F,
‘_‘ 21.369 26.682 28.223 26.738 28.260 27,157 28.307 31.470 27.188 33.93 39.350
Can
_~1_'.t"j-
A A & R aa N Ag an BN T AG o Ao a an a A P Y 004 e TR
'—1_{_]7] 23.397 | 28.033 | 28.821 | 30.748 | 31.809 | 32.224 | 29.930 | 24.804 | 20.091 | 23.994 | 25.76
Ly e
Sauczage
Al - U B | o I e | s . -
Total 143.232 | 157,230 | 159.655 | 159,807 | 159,751 | 164.822 | 165.854 | 162.927 | 158,97 180,640 | 188,744
A= (AR FEESTIEEE Source @ Korea Meat Industries Association(EMIA)

a9 1-3> A= A §7tEF WA
() ol2gr dde] A2 ol A AE = A57HeFol , 2AA, HolA, W, EFLAA
2011, @=57F8 3] 5Fol &3l M2 2nFE A7 7] WEd

@ "2 gre] AAD {hF 49 BHAE A FUoIA AL Bulsk A= BESAF
FR, BE2AAY WA 7ES MR HRIFE 208 F0477 A8 A
‘ Agpilge] JLANE Briste] “4 87}
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8o Aol gte FASREH HFste avAEe] ARdel fle AF el ZoF

|‘I}E}H TU AR AT dEQ =5 2 5 ALHEYHE LELAA AR
lggny, e Fa0) BAE FRST WHEP Td 9 FUN ESozrE)
|zulte] HPol B FFY TE2AAE AR F :

o WE LA RO A3 B4kt starter culture

D AP dddai

O BEAAA A xdE 4k, 53] WEAQ AS R Lactobacillus plantarum, Lb. sake,

Lb. curvatus, Pediococcus pentosaceus, Ped. acidilactict €8x Q&

p A7 BE 2-39 39 2775 107 cfu/ml S 25E 10° cfu/mleg2 F718H, o]}
HEo] pH-3t2 a8 %719 pH 5.6-5.8ZFE /Al 7-8 & Fol= 4.8-5.27FA 7H435HH,
S Ao aw-# = oF 0.922 A%

(th AR BFR o), ARAE 58 SANIIH SAASLE =951, pH-3 Y A=
Z719] sol ZFEfoll Al gel FElE M=, T3k Tuldo] Ryds HA4v) Ho| gt &
olsfl i, o] wj AxFAHo|l FAl IFHEZ FJAe} AL UA7E Sl d matrixe] 2

5o Aol 2]

(@) Frd 22 A

oh Ak = gtz B, nAdE Ee 5 AAY sagAd o ¥R

rr
WX
2
12
2z [‘-{E
%

Az el B3, 54 Fo &34 sawde] BEH £ 58 53t 300F ©]/de H
Aol dwo] PSS F= A EElpeptides, amino acids, fatty acids, alcohols,

aldehydes, amines, carbonyl compounds etc.]o] A<

3 x{zl—/\—l
Oh =434 FoAA = & T WHdts AEFH 25dde
2} oF 15-30%9] FEo

(L) o]} 2ol quic 4 23] Xﬂoi‘?i?-—bﬂ ate = ?ﬂl%~

55

o

g 5‘}% 83 EZZ& lactic acid, bacteriocin, EPS, Vitamin B 5o] th®3 o]
= i—rZP e A =d2 gk #ale]l SFiE o ﬂ1

CL A(conguated linoleic acid), GABA( y -aminobutyric acid), &=z 2=E& o] 2

(2) GABA: AdAlol de] Exsts Bl e ofv|inthe] dFoln, FFAA4A ] AA4 Al
ARAGEAEA SFAPA AA ABALER T o 30%s AAH, & ABAEER



o H]3ke] ¢F 200~1,000W) ¢ 1 F
A AFo Ae Wolxa, =&, Wi By SolA ®Bel d=H.
yv-aminobutyric acid

\ Glutamic acid | (GABA) ]

HyN | . clu
o > H3N \/\/j\
0 X Glutamate o

decarboxyiase
(GAD)

<19 1-4> vy -aminobutyric acid(GABA)e] A4 7%+

(3) GABA®S] A& glutamate decarboxylase(GAD)ll 23+ glutamic acide] E&HiHEES-of 2] 3
AREHY (28 1-4), AEA oA GABA FAL o8 g7 AA QACUAA A=,
25, AAAY, 78, 2Ed 2 3)d Y3 FEEHE AR dHA 3l

(4) GABAE= 9] @&/ /I ¥ HAXZ Ui 33, T2HEEEN T2 9 AFs=
o Bw zdo) Bolaln WAAE ¥ FEUS 5o AR} e

o .
g EF FE2HE B SAAY S A, v 3R, d2E tiAF S, A8 X, F
F, FAE 5 A AYAR] MAUSE =ddd B
(6) Aabtel o3 FHHE At Ed= & 2 I APS Tl d9 <HA ds 1

Eubacterium 52 ZWAFL ZH2HES coprastanolZ HAIAA FFE&S FFAY &
Ao ARHAQ A AAE} 2Hgo
AstA 7= Aol ¢HA A=

7120 2= ZHaktol ok AU 52 WHSE Bifidobacterium, Clostridium, Bacteroides =2
=

s Oﬂk] ])\E-"EE .E_Zl‘_O]-Cc] g3 iﬁﬂ’\ﬂ]%%

(6) =u GABAS} gH=d|2dEo] tjd A7 7 l 9O EREAENN Eed FFel o)
dgAon AWHL gom, FAFo) U GABAS F2el2HE B AT Zrolnr]

s
P 54

(D &4, daFe 45 73 U Bol #4500 U siA v dHAA= A
S0l A = 1

(2) Biogenic amine(BA)ol& Yutd o8 & AE g uAEo|x oju]xite] FAAH gebaut
ol s FHH= ALAFe] Aot 75 AFES Avstr, 53] bt atd it
2% BRujn|YEES £ decarboxylase A m A Eo o3 oA AFogy

g A4 (29 1-5)
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(3) BAs AAd] To3t= gebabd A(decarboxylase) AL zte= FOo2E  Lactobacillus,
Leuconostoc, Pediococcus < S°| i, FHILol= Staphylococcus spp., Enterobacter
cloacae, Candida spp. 5°|] R1E 1 U=

@) oAF, A=, §HF SAF, JAAF, TEaWFAF

5 2 &
tyramine, cadaverine, putrescine 59 Thfg BA A4 #F7F 8 SR EHAS

G) B #A9 FxAFAAAE GABA 1&8F ARAZow &
glsle] SCIF =rAl 8t&A|o] Hig o
Sk BA A Y #F-Este] dHo] AFAAE HF FAF AE5F

Hat Hgh i g
. . " W S £
\‘=/ - __,,:J \?
Tyramine Histamine oo

o e
Twrosine Trwptophan
o
Bl o e e
e T "
T o
Cadawverine
FiHa
o Ly=ine l

Catecholamines:

o
i, e ™,
HOL i i ~HHo H—N P
T T Nt
S e o - M —nitrosopiperidine
Doparmine BH c||
A
Flutarmine e ,IJ.\\

e \“'\-\.n/ e \l
l J'j / Arginine "Mz
o o |

/%{r/ ]

W -
I Ornithine 2 e S bty
e l / Apmatine i,

N orepinephrine
M.
T e e e .

l . Putrescine -
Tl
-
- W e W R e \x_/n‘-\u,—“\ab/"“‘
8 3
o /I\/ i = Spermine
T S
\JI \’l/ /” s -
wo e Hah P i S st SRR e SN S
Erinerhrine Spermidine o
\_ / (1}1 /

)
.,

N —nitrosopyrrolidine

<1% 1-5> Biogenic amine®] A A=

|
oo B ATolAE MEAY Starters] AFosM AASA Ay Bk op
:H]/ﬂ%oﬂ 3 AAYo| Yy dEAANA AF TAS H93FE JEA, B
540 2R e g3 A7E FUHTA @

|
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H 23 Ul 7= o1

L = - 9 ATE
b S ATEY

(D & S0P A2 22 2ehe A7k BE2AAY AZE AT Y KA AL 9@
T 9 4 B A7

(2) Kang 5(2014)2 =25 o]&3 AAZELA X2 FA/NL B A+E 3

(3 Kim 520112 #vpido] Eaaa x| o) A4t gl ds54dol vA= Aol ths] 3

6 A Tl FEHe TELAAE FAA ARl 7AW ARAAHTE e 5 FA
B FEES AU e AFEE WV Wl &¥AE TFAZE 5 e AFS LSt
71 SeliA F=]lel ARk AR, A, $A0] 5 AF FENFSENH ZEHEHE 2=
of BFALAA HEste ATE TdFsA Jdl(Lee JY & 2002, Lee JY 5 2006, Kim

6) TEAFAA #HYE ol sl ASEFLS TdERAAA AFFH HEAT
o] e

) wEaAe) SR AWEEe Az 207 AR wel 2 S JOoHKim VI 5
o eIy

o Z7ke] AFe| uhe theat

® & A5x4 =
_1—'5_'[__

_17_



(1) Starter H71e} 1A 8lE E3&) textures} flavor, colour 5 AESY ZTAMA AdF 5
3)(Arnau =, 2007)

(2) Lactic acid bacteria, yeaste} mold & "] &34 4 WstE AHGray &, 2007)
(3) Lactobacillus sakei C2 Aol A bacteriocin A/d el thsk A4-(Gao Y &, 2014)

(4) Probiotic &4+l Lactobacillus casei, L. aczdophz’][us L. sakel, L. casel ¢+ 2+gE& 2E}
B2l L. pentosaceuss starterZ st F F7/2 AAIAE 0|38t W u|AYESHA W3 Af7

(5) Probiotic Akt o8¢k b ST X (Rubio &, 2013; Trzaskowska, 2014)
(6) AHAFE] pH7F HE AAA 59 A2 Hdl ) Fu)e AR obYe}, el wAdES] o
Aol wi-¢- FQ3gk e slw18°C o]ollA LEAl pHZF 5.3 mIRFO R WAZE o] ZhA

A7 BEA AFEFS AAT F S (Kunz & Lee, 2003)

(M H A3Y=] o
2005), 7] %

TEof 2w, ojgdgol Wwa AAJA 9] pHE 5.62-5.73(Comi G,
AlA 2] pHi= 4.72-4.82(Hampikyan & Ugur, 2007)

B o
k> _%
o2
2

®) YnrHoz TAAte] wax Alxloﬂ Wel falEes 1e)s WEAAA 84 Log CFUg
(Papamanoli 5, 2003), o]&g|o} Wg A A% 83-8.6 Log CUF/g(Comi 5, 2005) %! B 7] &
Z~A)A] 7.0-7.3 Log CUF/g(Hamplkyan & Ugur, 2007)= YEFt O™, A F7k4] g A= o
o] &= AElY v|AERE T2 Lactobacillus plantarum, Lac. pentosus, Lac. sakei, Lac.
curvatus, Pediococcus pentosaceus, Ped. acidilactici ‘s 2] lactic acid bacteria®} Staphylococcus
carnosus, Sta. xylosus, Micrococcus varians <9 catalase-positive cocci’} @ AAA AZE
3t ~elEE AFEE I oM (Leroy 5, 2006), A A0 7= WAFE T 2F oA &
& dTFE LEAAA A xe o] RH I =

9 69 2 Fiy daE 2249 A9 0.04-0.30 mg MA/Kg (Zanardi 5, 2004), W'Ed=
2 AaAA A oF 0.5-1.0 mg MA/kg (Pelser %, 2007), El7] W& A2AX¢ A% °F 09
g MA/kg (Bozkurt, 2006) 2 TBA%k= YERUSIOH, A8 FEE3 AAFF ikt

% o] g3t WE AAA Y Aol 035-041 mg MA/Kkg (Kim & Ahn, 2014)% e, ]
AFEo] A wastAA vy @2 o] AAatsES Y ol e &
Abst @35 7Hd AAEE, ofH A, EE 1A, ascorbic acid 58 HI7MES Al Fol ol &
7] i (Kang 5, 2012)

(10) olehel, 29)2, Tz SoldE od HEe Astel weh AzgHel FYs o] glo
W, 2etE e J1E @ AR AW B4, (ARIA B, AR JF FA U

Aol o] FoA U=
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(D 2F A Fokoll 23 BAS A B7lell B3 A7} offel Zo] FHHshA Y= o

F S s4X2 9 Rjd Xz A BA gkl B3 AT
Z71Zke] w2 putrescine¥} cadaverine o] W3l -3k

o)

daayd Fof vAdE 4233 histamine 95 W3] AEA 4 AT
Oiw«l FHEES SAsHE AEEA] polyamineo] & grel] &3 A SO B

b oldd d7E Hge®E EUs 1159, Ao, EX], TAj7]de] tiaj 100~200 ppm,
Codex+ o1 % 7FgolSol disi 100 ppm ©]3te] histamine 71+ #4& vlds A+
(Wb Histamine 500 ppm, tyramine 100~800 ppm % A -phenylethylamine 30 ppm & %ol A
=A< Uetd™, & BAZEel 1000 ppme wi+= v @Stk Aol =
(th waka 20009t So] w29 Wei w49t 23¢9 Bover-Cid g ZA10=2 BA 3
ZF g Ao gt 04?7} gibs] xPEom, vl P F§Y A o3 BA #H
Bi7} §55a A=

(P otAotHANAME thRE AFX1IE°] BA Od——rLE %%‘31 Pt glom, 53] A= 5
% = AFEaF BA FFE A FeAo FaiE Bk H} MS.

(vp) 3E, s AF o= HE BA A4 mAEEC] BiuHo 5

CE 2-1> ThFR AFoIA BAEE BA ALY HAR

A F BA A4Hd 28 HAdE BA
Rii i Trich beiolii histamine, tyramine,
. izopus oligosporus, Trichosporon beiglli, . .
a2 F P 8o i P & cadaverine, putrescine,
Lactobacillus plantarum .
tryptamine
Morganella morganii, Klebsiella pneumonia, Hafnia alvei, histamine, tyramine,
o) & Proteus mirabilis, Proteus vulgaris, Clostridium perfringenes, cadaverine, putrescine,
™ . .
Enterobacter aerogenes, Vibrio alginolytiens, Bacillus spp., agmatine, spermine,
Staphylococcus xylosus spermidine
) ) ) ) histamine, tyramine,
Lactobacillus buchneri, L. bulgaricus, L. plantarum, L. casei, . .
) ] ] ) ] B cadaverine, putrescine,
=S L. acidophilus, L. arabinos, Streptococcus faecium, S. mitis, .
] o ) /’-phenylethylamine,
Bacillus macerans, Propionibacteria .
tryptamine
Pediococcus, Lactobacillus, Pseudomonas, Streptococcus,
. . histamine, tyramine,
Micrococcus, Enterobacteriaceae Y
0w O s cadaverine, putrescine,
5 R SAF| Lactobacillus brevis, L. buchnerii, L. curvatus, L. carnis, L. .
/4’-phenylethylamine,
divergens, E. coli, Klebsiella oxytoca, Morganella morganii, .
tryptamine
Edwardsiella spp.
_ . ) . . histamine, tyramine,
wE Aai Lactobacillus plantarum, Pediococci sp., . .
) cadaverine, putrescine,
(Sauerkraut) Leuconostoc mesenteroides .
tryptamine
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(Bp 71 ®eol d79 mAES 4= el e Morganella morganiio] ™, o] fjol= theFgh

Enterobacteriaceae ®|A & 2]3F BA AJ4lo] R EQE

(AD) ol9lol = ofF, A=, & & SAF, A7, TEWFAF To=FE 28 v =

9J&) histamine, tyramine, cadaverine, putrescine, tryptamine 52 thF3 BAo] A A H o]
glENeH, #E nAYEZA OF FAol tig A7 RS

2. 71¥ 74 A4

A

7}

@A BHae GABA A4, U 2EHE A Ao A3 A+ @] AF
o 3 o

2L
AAA Y HE7E FHRE AY o] FAAA FA YTt ?ﬂr%%

T BEAAA AzV|ES TR -3 A e &Y AAF(misproduct) =
YEtal Q). d 24 peroxide AFO2 QIgh A ksty, B3 & Fr|ds) g 2
A, gasAlAd = E T dor, ket FgolY A EHIA(HA, AR A
), mEolY AR mH BREFo FHoF P Efo FrAAR /AT AEF Fo| IS
AL d%fﬂ starter = ‘E‘a‘ii/\lﬂ el #7138 &7l A&stA XA, AR @

/\]X] starter®] 24 Oﬂ o a<l
T ‘317&??} Holo] o]d g AF= of&E 87

R T GRAS(Generally Recognized As Safe) EZo]lm g ot Ao WoE EA7} ¢l

Jur Zakdtol ol&] GABAE E9]& d4-9l glutamate decarboxylaseo] ©ghakdlk-g

o]= amineF¢| AFA 7123 FASIEZ amine decarboxylase®] 5

A WiAE 7 gl kA A gE Sl A biogenic amines(BAs) AJAd el dig &
°lo] I Q%
=2] GABA| tigt AF& ‘Z&E%Xﬂ% ofF, A, & H FAF, AMALAERYH Ed 24
2 S F8 AR o Rusy Qe (F 2-2)

7P el Avd U]*@gt F2 Lactobacillus @4 L= & ZAigEo|H, o] 9ox
Al 1+57-2k
o] gt

Lactococcus, Leuconostoc, Enterococcus, Streptomyces s A4S EZ3Hs)

ol
fol
td
2

Aspergillus, Penicillium, Rhizopus &3 %2 F%°| ¥ Saccharomyces
GABA A4+ A= HAH

H dFEe Ads Aol wdH lom, AEFS ST A AF
215 H3ATE AR HEL e

mela B AFEoAE A F7HA BAsd W thekdt A dTE
7154 2EH A4¥ 89S T3 Aggd B 9 ofdg vt ¢
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3 2-2> FZ 1093 AatS o] 83 GABA A4tol tigh A
2 & GABA A3H4 £ VA&
WA E Lactobacillus acidophilus, Lb. delbrueckii, Lb. gasseri, Lb. casei,

Lactococcus lactis, Lc. brevis

o F Lb. farciminis, Lb. paracasei

Streptomyces bacillaris, St. cinereus, Aspergillus niger, A. gloucu,
Penicillium sp., Rhizopus sp., Saccharomyces sp., Lactobacillus sp.

5 9 SA= Lb. fermentum

Lb. paracasei, Lb. brevis, Leuconostoc mesenteroides,
Enterococcus avium

=
4 % A ATEA probiotics AW 1% FIALHE, Fo, B 5o Y
¥ 24

A W (in vitro, in vivo) ¥4l ol2} GABAS} biogenic amine(BA)S &#H o g A
2 3

AR WA 2= (53 SE

2 oolo] A=W (EsTFH

SCI +=+: Food Microbiology, 25(6), 815-823 (2008)
LWT-Food Sci. Technol, 41(5): 925-933 (2008)

WS, 10-0429245)
%, 10-1182761)

o kg Aol B ATIoIA Biogenic amine 44 A A% A A A
2 BAPNe Y @

> o] AT BHe BA AN PIYE A Hege At guFe W&
3 AEe /5 B, ol F 4F F BA YFOE AT szl gold A I

— BA A wgEAofel et A7t i BASl ATAEA H7bE ofviibe Aldn|
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<F 2-3> "ol Aol A o+ AE wjA =4

Decarboxylating agar media
Components
Niven's Joosten's Yoshinaga's Mah's
Tryptone 0.5% 0.5% 0.5% 0.125%
Yeast extract 0.5% 0.5% 0.5% 0.125%
(NH4),SO4 - - - 0.75%
Amino acid 2.7% 2.0% 2.0% 2.0%
NaCl 0.5% 0.5% 0.5% 0.5%
CaCOs 0.01% 0.01% - -
Bromocresol purple 0.006% 0.006% - -
Cresol red - - 0.02% 0.02%
Glucose - 0.1% - 0.1%
Tween 80 - 0.05% - 0.05%
MgSO4 - 0.02% - 0.02%
MnSO4 - 0.005% - 0.005%
FeSO4 - 0.004% - 0.004%
Agar 2.0% 2.0% 1.5% (3.0%)
pH 5.3 5.0 6.5 53

NET
<19 2-1> BA A4 Wl AR A b))

(2) 20024~2005 ] @ ARPCIHA [F ©¥lg ol §3 34 24 BE 4F AxFo| &
W YR FANA BN AFE 543 27 54 BF A8 Y FRE ARE

T3t A+
— Z4Ht 9] probiotics AE S A% FFHE2HE 4 3
gt R8T FFHEHE o] g2 EEFRG 953 Aoz ZAHHOY 2-2)
(3) 20053 ~2006 ol 33+ HA&7|=FAA [7]54 %2 93+ y-aminobutyric acid
TYAE Wol ol A3 ATl Al GABA 1A 7S SR
— Acetonitrile:140 mM sodium acetate(6:4)2] 7|8
gelo] 7Hs3gth

in vitro) SA|FolA EE

o

I
o
ih3
o

oz o
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R8 —

KCTC 5082
KCTC 5081
JE 55
KCTC 3780
KCTC 3635
AK 48

HE 20

MG 10
JPE 4

Strains tested

0 20 40 a0 80 100
Cholesterol reduction (%)

{19 2-2> F=d=HE &4 5 A2

GABA(R~0.29)
Glutamic acid

Re=0.32)

<™ 2-3> TLCE o] &3 852 GABA A4 &4

— GABA AAHA-& Awkzl g2l8 ¢Js] HPLC (Varian prostar 210, USA)S A& &
A wFES 943,500 rpm, 20 min)dte] 0.2 yn membrane filter2 o33 &
108} 343k AL sampleZ 31, o]A< 0.01 N HCIE o] &3le] Tuld A A &
AQC reagent (Waters, USA)E o] &3] F=43} 3.

— GABAZAA #F& o] 83 21 sampleS }33te] GABA S =Astgon 1 4

7 8 6YFEH GABA 332 F243] F7ste 2,624 ppme] 1@ FS AT (I F 2-5).
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Glutamic acid

AABA (internal standard)
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o
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L5 TT A

b g W=
ESER) =l

oL oL
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==

oL L BT T TRy

[}
[y

30

g

Lo

T T T T T
= o = ] =
L] -— — = o

SHos,

o
=
T

£ °

<% 2-4> HPLC

fiprae anaw %) Apiak s |

—— GABA
—B— Titratable acidty

=gl pH

000

2500 -

g 8
g @

k) gy

000

Lr]
wud

=]

Fanmwtati on i (Days)

w4

+ GABA A&

Il
gl

°o]-&

=
=

<19 2-5> HPLC
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e Z~EE FHy P RASE WIALANA T AN &Y
o 2B TR I A8H T/ e TAALAA Y 7 vl
- 95 FHAGEA, FA, AA) @ A 5o vl &
HEAANA Az
- AlzE FELAA Y ol5letA, mAESHA g A53 SA4S
Hrbete] 3 2BE SR AA
o ZEIE| $ R RAFO HIto] ©E WEAAANA 54 HE
- ZF FAEE HUtst LALAAE A xSt o|35E4
EA4 9 #5373 545 397t
Eleals - FAE(hs, ¢ AR B, ASHF(EFH, 2% ), AAFE,
8 A IF )
34 ®£F3 7ls | - pH, Aw, obE4 d5, R T BA/AFH 54 BHE %
24 (pilot scale) ¢ ZEE SR AA
o 3=y WAaLAA FAH HFF}
o U775 EAS Ad ¢ ZAAd2EHYH FHRAS FE 9 =5
FHAEEED iEdES H2 Fd5 2RO E = TELAA
7iiHpilot scale)
olglstd, mAETH, AF5H F2 54 Hu
- Texture analyserg &%+ &4 dln
- A7 ¢ F2 EA W3 vl
- FRUY AR ATYE Ao E A2nA ZAES AAEe HA ulg
U
o HT IABH 2EH H AFARE F&8F Iy LELAAY 4Gt
2 FF3}
o Pilot scaleoll Al FEH =3 LELAA AxFAHES HF G5t I
scale® A& TAH HE 9 314
- Pilot#} @A) apo]d BA B B A7} BA
o = - HF A - A8E 95, 28, FAEE ARSI ARIAAIES
8 AR R 9 Azxsta #4 E4S HES
Arg st 9 - o|5tgHA, wAAETA, dsF FE 54 ¥
¥ F3} - Texture analyserg %3 &4 vl
(Industrial scale) | - A&717F &< F4 54 W3 vl
o 7| FHEAR AE ANE EUE AxTH IF
- JHA - Bk 20 ot Alxsd HE &9
o YHANA FEF3} AE
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- U] TELAR] AIGE 2 oA"Y 94 B
- A9t NEE RE AR AL E GP AA
- AR} 2AF S8 9 Ay By
oA 1 AT 23 2D Y8 (ZHNE )

7143 starter
SR e
L = I T R

54 4%

MRS, BCP ujA] AR

[>
o
o
o
fz
Bt
o
i)
2
o
©
%
m
Y

A morphology A7 #Z

E4J: catalase test, arginine hydrolysis, esculin hydrolysis, &+

e, AAAds, gas AAE, pH, AFEE, 250 ©E A% 54 5

o I+ EA[bacteriociny A 5]

- agar diffusion test (ADT), BioScreen® 4]

o NALEA], S48 AHE (in vitro)
07]/\]- /\g/d .‘:E] pH x{—g;]. .‘S—igll

- T
- 2284 54, drdE

=
o

o At 2ElH SHFS ARVT §AX AE
- glutamate decarboxylase &4 A=

- GABA 14 #5 &
- FEHzHE B4 o5 AdE
2EFE] TR A A EA AE

- HPLCOl ©]3} biogenic amine 3r&F @ Ay
_]

A%, hemolysis, 384 W
q 5
o AW H starter SHF2 A

- A)3}sl EA 9 o)Ay

U

8} E5A7|(VITEK®)ol o3 ~ele FRF 54
o 2EVE TR O] jn situ test
- Har|t F rAESE As 2 7 WSt HE
T, NGFRAT, 7B A, AR E T
- Haxny F ol3stE EA: pH, aw-# &
- ARA, 248 §
- A7 715 54 GABA, 3EHHE &
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3. Axpd AL BE

7k 1 A= (20149) |70 S5

o]
=

0g

=i
=

&

aTATe BE

ATNEY W&

AT
LELAA AR
2 Az e
AR 3R

71%54 starter

1=}
hus

T el ATE TELAA HR FF

2 HERAA D AZR7E e HR 53]
- =9 AF AR 7Y B ARAsd B3 54 24

=

- 7 Al YRR 9 G R T 24
Fdstd ~etE] FRO tig AR 3

- AFE AHEE 2EE 5 BHRE, §5,
- Zt 2~etE o] th3k A E study

AUstE 2EEE o] 83 BEAAA Azr]% Fu
Aestel 2ete S8 wELAA AZFH 7128 5
Aeisis 2ehe a3 ol A48 WAL Az

- AlzE Fzte] wEaAA ) olFet, m g, B

=
54

QWA E, 7154, A4, SRR 5 Wsh
- A7) WE FA 54 s B4

- A 875 2ehy Su

e FuE Be 3 2 2uE 4% J1F hEe 59
Fng 44

Ag pEaAAe] AR F B4 8 At B

- el @ B B AENNE 5

- Z4kE MRS, BCP #lA] ARE-

2eE FRE B 2 A 54
- v & dAH, morphology A7 &%

= 1 H
- A8z EA: catalase test, arginine hydrolysis, esculin hydrolysis, &33j &
s, gas Y, pH, AEEE, 250 W E A4S 54 F
&34 [bacteriocin¥ A 58]
- agar diffusion test (ADT), BioScreen® ¥4
hALE A, EASXH A E (n vitro)
- 714 A4 59, pH Ast 59 5
- 2484 A, FuAE
it 2~EE $HRAY AA7]s B4 HE
- glutamate decarboxylase &4 =
- GABA A4 5 Ee/FSFdzEHE &4 57 AE
2EH SRS AR B4 AE
- HPLCe ¢]3+ biogenic amine 3 % A A%, hemolysis, S ANA T

AW E starter TRAS A
- 438ty EA @ uYESH7|(VITEK®)o| &3 ~ElE] TRF 5
2B TR 9 in situ test

4

- WA F RS AT R #Y W AR
FEe, AFFRAF, JE A, AENYE 5

==

- wasy F olshaty
OB, BaBd 5
- 74715 54 GABA,

E4: pH, aw-#& &
[¢}
O~

gEE2HE

’
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. 2 2d = (20159) A =

AT ZH

e
g A A A
._L_X—] ,‘L__'Z_Q_

71« A& (pilot

o

scale)

(pilot scale)

e ~EH FH W FAsE WaLAA Tty A &Y
o ZEIE] TR A A8S TR/ W& LELAA Y 7HFAAd vl
- 48 FRAGA, A4, AA) 2 ANEF 5o wigdtel] wE EEALAA 211
- Alzd BELAA ] o]stA, nAESHA 9 H5H EA4S Uit
g 2Bt SR HA
o Z-E}E| —ﬁr—‘i;hﬂr A9 HIlo| & YRAANA EH HE
- 7% RYUSEE H1ete] REALAAE AXFaL 0] 55
B4 9 J&%@ 54 H7t
- éék’#l»(u}a, ¢, A% ), ASFF(EFHE, 94 ), AAFE, IF F)
- pH , obEAE dE, I8R5 EA/ESE B4 A4S B e
/\E}Ei :?:y_;,L A A
o=y WaLANA FAH BFEF
o A7715d EAE Ad 5 ZAid2EEH FRAS H§ I =5 29
) dES H3 25 2R = =y HaLAA 7iHpilot scale)
- 0|5y, mAETH, #sd FE 54 ¥u
- Texture analyserg %3 =4 Hlxl
- AAZ 7 S 2 EA W3 v
- FEY AR AFYE e RE AR 2AE AASY HA aig 2 34
==
o U5F HAZE T3t Hﬂfﬁg~ HAsG o =N d5FS 1A
3 Be] $5sEH FREd PR 23e A
o 7 Ay ~EHE FHRG A (—EL—“&:Z#SLE in vitrol A ALY EA S
el in situl A A ERD)
- AARE 7 4t 2EE SRAY V)E 2EHEACGEE AAAEEds o
)3 E34-A g3t HA sk A8, pH W8, dasy A F awe §
3}
- =% A8 A AV F e AT 9 3 WHE HE
D F, ABVAE, A, AAdSdd T 5
- 484 o) %“4 AL EHEAS 5
- A7 54: GABA, $ZY2HE, 7424 T
o THUERC HIlo] WE HIELAA EAH AE
- AL A, AA, =AY T el BE olseE, nAEsH 9 FA T
7 EA4E& Wristal, #53d AR HA3
- 4% FARE HUlst AU 4% EAS gt o) B4 9 #F
4 H7t
s FAE: ks, A - AR 13, @R 5 - AHF 3, IF 5
o AB71%5H 542 Ad §5 AUF2EE FRFS AEIAD AAY £F
o] HA wigtEa HF U8 Z3olA pilot scaleR AZH F=F L E AR
A g RFES
- WA=, olgsha], FAA B4 9 wE A F Aeg8 =2
(GABA, amino acid &), biogenic amine 5 #4

- 7k Bgle ARl HE BEAAE Aol £23
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5
=
o

o 3 Ad = (2016) AN H3E

AFALY BE ATFAL &

d 28H 2 dRARE A48T A= TELAA 9] A

o

T

o

NJ,

9 FF3
e Pilot scaledl|A] SR H 323 LUFAANA AZFTAHE HAE A3 A scaleE
HEA EAH AE L 4
- Pilots} o] Aol B4 2 BEAl HAYsA Y
- HF g4 - XAAE 95, &~
AESHH 4 EAS HES

=
- olsetA, WA, B E

ofh

Bl

fleiar P

st 2 w23}

(Industrial scale)

- Texture analysers %3+ 54
- AR7Z w9 FE 544 W3 vlu

o7 FAHEA AE ANE EUYE AxF
- A - nerE 240 g AzEH AE &Y
o WE AN A FE3 AE
- S REAAA AR D Y ek B
- AT AE BEAARA A2 D GP A
o o7 HT AAE 55 wiFgEe wet HHslE 5o Fds HUt
ALs x93t A7 S A 5 2EEHE H§ Axste @
HE AA=H std, o5z, FHH EAS HEFOEA i 2 BHE 24&
setEe] g | AsEl] AxFS AF A
o oa AP | 0 DA AL AL S5 Ak suE FREN S U S
THE o) A 2EHE (A 895 ) £ - Agsha, S5
RES F5 2o = piot scaleZ Axd F=F TE LAA| AR Y
1 g A %] 9] 2 HHs A gy
=z DRV F MAESH AT 2 4 WE
a1 M = L ETe, ARVAE, RAaEs, AVARAN T
AT BRI I PH-gk, 2 g A AR 5
87 CEATAH UMEs B4, APEHBY 5
(Industry Scale) . A77]1% EA: GABA, g HE =
« e 2EE 9 BRAE FHFT AA, AxFA FHH3)
4% %9

B for BN
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L AgiEe 3

Fue) B EEAA 53
¥ ¥
L W EANA AZE A 2AE G | [ FY AR LERAA FFEF A
! | |
[ WA A AREA ] [ Axte 2TE A8 ]
gz 24 5.4 TihuiBl]
Ashd ek 28 v 4
[ LA AT AL ] [ Asdds | [ obdy AE ]
° v v
| A% 7154 A4 37t ‘ kA4 A4 97t

| GABA B4 dZH AHEZH | BAAMA N Hemolysis | 24 ulA

HaAAA Az S l

2] A 5
R LS4 RANTFAEE TR A
W e
In situ test In vitro test
(Lab scale)
- - [ wazoazeqsy |
[ wazmazaasy |
S oargm A A3H A
T amowsasey ) HRED [ owmemyas |
| olaisy || B
\ Asa | ema | wnae \ [ s znzsa |

[*]E_S’J ]J]{;é' oA _T’_’S'] [ﬁﬂ%’%‘%}{pH value] [
[ Ay ]%‘]Qﬂ'ﬂ%[ii%’é ][ﬁ%‘ﬂ%"c‘,‘

Sy




Al 2 A A7 2
L A7Y 2ELAA AR 2 AZ7E 3R Hur

7}. Introduction

LEAFS T30, A, A8 5 U= Fgol o8 #f7l=e] EdEH M2 dEe
st dage A8S ol &d e AFS e ¥4, UYESY Zo] I{E ol & A
F, 9l 2o A4 AF, DAY saverkraut 22 AAF AF, Ao LAY Ho] &F
g ol &3 AF, 2TFEES} A= Ze fAFS ol &3 AF, AGH} Zo] FiAEs ol &7

T U AEE ol &3ty ZF uvete] Aol wA #ARE ALHo AEEI e
& g Aok

3 F2 olggofoll Al oF 260 A M AZEO FAHAL HEFAF
ol sl BELEANAE A= F2 sioly 38 HaEGdA HE & Jd tE
oy, HIZE kgt oA HE 4 dvkKunz and Lee, 2003). &

A A4S sl FuellA A J*“Hﬂ Az TasAFFYE, T
nHEBER AL A STHEES AHE XAV e AAAEH THEFE

g olA AWM 7 e ASANPY IFHEAE ﬂﬂ]o}oq “ASTEEAMYT o=
AE o] STt Y W97 gl wat v=9 dejifat 5L o] w2 gkol(metzgerei)
Mg WX utZ g A EAfo] A8 E I 2l thSeong, 2013).

T EESAF B FS B, g =92 Zudd wzZAZe] ARl ofdholz
(Urban knife), &4 2J7| E(Johncook delimeats), 18 ru}I(Gliicks schwein) H|=r, 72
E*‘F/léls(Delicatessen)Oﬂ/\1 A & Jde= A8 SAFH S vivs 22 F JdoH, Iu
oA A Az BEALANAE Fujstr| = oh =3, g2 EEs F7EL | =
FatAl AFsta A AAA SSG rHAAAE Tk FRlat e, 2Ez AFH D
= o, RPLES] olrntE, FE2, FZ2EF TAME duk 2uA
< YA st Atk I o= AW, AAMA WS, 2o
=, 2881, olg ol FolA FUZE BEFAFo] A FAuE Q)
H3le] mpg’ oA s AT Agpvle oA Fa AY @ A
T4bo] b FHfEo =
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& ol 2 F e AeE AL4H, TESAF] I anlEe FHY TESAF 7
= ME 5F 45 T8 yvae HESAF TH s s dAdE R gt

1) FESHE 4 3]

EE vAES FES 8= 3, vAlEo] o8& F v TR ¥ FRIHEE A
" ZF AFd U FESHEE F 3-DI 2o Ao} e tEaAhAR 9 {57
A S471 F 32 FEGAES pHY e 93 fAET. 53], FRE245EE & A
7hel AFo "ol o3 gropd £ty v FESAES pHE HES dAxde 5% F
3 mAyEo RS A3 cHLeistner 5, 198D). <1¥ 3-1>2o] nAyE Ao HQ3d HA3Ho

AESF Aw ANESH Aw
A4 1.00 T+ 0.80
A & g A 0.99 Az 0.60
- 0.99 H| 27 0.30
2ehn] 0.87 il 0.20
SX = 0.85 JI2HE 75 0.20

A g A 0.80 Az m 0.00

(&*]: Marianski S. and Marianski A, 2008)

<1¥ 3-1> Water activity minimum for growth of microorganisms.

— 1.00
.‘_'\.— ——
Crinnplabicior —p P Fresh meats
E Coli ———» e Shrigrella
. botulinum ————————>
Salmonella ——»
Listeria = Bacillus
—r— 0.90
Staph. aureus —> —— 0.86
Most molds - 5 —— 0.BO

(&*]: Marianski S. and Marianski A, 2008)

R Ax(rying7t UMHOE VYR WAL APsu 4EFL RESE T Py
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ojgh= A 9r 3t
sFAer Hx g BE SAFY FREEFS F29 AF 31-33%0l, A [ 35-40%
o, "= F§ TAANA ALHIL e YELANA P B FEITFE 35-45% A=

LRI Ee] 4AS o
A7) A8 Re pH 2UE WS FH BAZATFY £E Fwo] 47 o] TolHrh FabR
fote ez BASAE f
g
3

od bt
rlo
Ho
fo
o
T
N
P\
K
D)
B
X
N
BN
i
N
>
N
e
v

1o
olN
N
fru
L)
an
il
=y
P>
>
oV
o
fru
PV
)
gl

L oos gt webd, B
£ Aol Rt 7o) BESA

234 Awel pHE &Aooz ZHFo R AFSo| Atz BE/SH] AU

s
@+ 2= (C) A4 pH | H2 Aw | BAHF
- Ha 3 4 Ha -
Salmonella 7 35-37 45 3.8 0.94 FA
Cl. botulinum 3 18-25 45 5.0 0.97 OA
Cl. perfringens 12 43-47 50 4.2 0.93 OA
Staph. aureus 6 37 48 4.2 0.85 FA
Campylobacter 30 42 45 4.9 0.98 MA
Listeria -1.5 37 45 4.4 0.92 FA
E. coli 7 37 46 4.4 0.95 FA
Shigella 7 35-37 47 4.0 0.91 FA
Bacillus 4 30-37 55 43 0.91 FA
* FA: AFRE Slow & AR, A glol= A s
OA: A&7t Jod AEF & glg
MA: 1§ 32 AT EG%)S}F HE oAs g4 F5(10%)0A4 A&

(&*]: Marianski S. and Marianski A, 2008)

<=0t g5 £do] ESAFS Ax B FAo o Tosit SAE, AR, 2%, U4,
TS 2= A A JtEdAdAE THed M B2 22 fASE Aol Fasit
of T4 ¢ FHHE WA fHs AAdSY mAE 2dE Hadse A= Zastt
ZFoly A”A 2571 S Wi Wed §3 ANE AMEsts 2ol oW, AMgsts
Are] 2EE YA AT OoRA Aol mof FHo] dtEs Ae WAL F At §5
= FaaAAe FdHE FAskeT Ao Tasith A2 dE/EEE S04 W, 5% Al
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(4) Starter culture
ao o] &5= F9% FAES F<sh
7153 starter® zAFE " Q7 ok

el @ olth. % HAYE glo|

AT
Lactic acid producing bacteria — Lactobacillus, Pediococcus
Color and flavor forming bacteria - Staphylococcus, Kocuria Micrococcus)

Lactic acid bacteriaz= &2 FS Axste o B A 22 4TS . 87 2E, A
=, AA, 9%, AgolAtSE, MF Fo| WEAF EAST Yo, ulP e AsE 2
T3F= micro- aerophilicol™, F& FFYSE AE3It} Lactic acid bacteria®s %7] SuU]ol 4
1,000-10,000 cfu/gellAl Al&tsted Ta =& &<k 1,000,000-100,000,000 cfu/g7kA] F7Fgkch &
& zvstel fAe ALY gRe] WaESHE B9 pHl ALH o2 PolRth £AAE <

_1_?1_

Qs WEAT, pHAh Wolx7] WEel Ean e d4ste REde "omdr o

Color and flavor forming bacteria:= W& AA X o] MAF ul o] FFFS n Ay, 2 Hz o=z
R FFE vAE AL ofUth o]F w9 5L 9dA ¢ #adfA T AEEAF L
2 EAEAY, do2 HUME)E ofdAe R FUS ANAFE 9TS . o] E bacteriaflol
© ATAR] Agn Aol EVlsslith olg w2 W2 pHG.4 olsholAs EAdo] "oz
mFo] S0 E AMStE TEAAR A= AFHORE AMLHT. HIT AFEL ofEAUE
Fe A9 oE HUtsHAINE @A daA T = AAA A E PR T A4 o
Ao E AT F JEF o]F HA=Eo] F8siH. AollA HAYe= TYo] st 4AkAv}
ol AE Ths3E wolth. EE FH| FXlo 7|osteE ACERE # deEA ok dx EE
st w9 B A S fFEjotr| At 2 ESAI7| AL, AW FE Ao R BajA7IH, 4%
dor HAEES B FAE ZIAA AR FHE e Fo wEiA, APHe=E
Q3 BFAAA Ao Q3 2EH= 45 24 75 9 Fv A4 Jes 283 &£F
¥ starter’} = L23}c}.

T3 FE ZLES o] &3 YAEASAFEC] Bol JYAN HIA FFO|LEHEHE JHo=E
R AAA] FHA FARSI MaEAA Fo] FHo] YA HILES st ig2gE A4S
FE AYE JHIY 3-2). Ik fakgwto g WHgds AES 459 AUt HH, FFo]
B BARE AFS 14~1590] 4£a7F "o olE AFY AT, SATEY dAdAAE T 5



e oA Td AFEe I FEst o, SA4FY /552 control AR, HFE
b MY A BART $e oA BE YRS mUHIT Aok
< 3-3 FAkt 7ol & &=
< W o+ 9 HA 25(°0) 2 A F5(%)
Lactobacillus sakei 30 9
Lactobacillus farciminis 37 10
o Lactobacillus plantarum 30 13
Lactic acid -
bacter Lactobacillus curvatus 24 10
1
acteria Lactobacillus pentosus 35 9
Pediococcus acidilactici 40 10
Pediococcus pentosaceus 35 7
Color and flavor Staphylococcus carnosus 36 86
] ) Staphylococcus xylosus 36 86
forming bacteria -
Micrococcaceae spp. 36 86

(&*]: Marianski S. and Marianski A, 2008)

LasAF AR 3

N 5T TELANAL IAMARE AT 20008 =0+ F2 Moy od g
2B AL 5 Jd e $o TELANAY sHE 22 TEYLS AT g el
A AHE F AT HT AR AAE §7Me A EA3E A =Sl AL Fuirh A
23 TESAFRAY, TELAADY HH ZIEE vdeal A5TteEe] &HE 344

7171 f1a AAEH 7HEEFS A A A F e AS5Aud e IR AE St
“AET7EERUY” o= U EHY STFEAAS] He7E g we m=e deay =
o] mzAgo] s WX vt der|ESfo] &A43E 1 ok
ojgtvto] Z(Urban knife)= 20139 FHSAAFHO T42F FHAAAIGSY o3
7hEE Huld(Metzgerei or Delicatessen) Al doz HAAE EKMCIolA 7|
g wWzAge] A HAl=oln, RHolE]&(Morden Artisan: 4 B E71&E, Xib_ V-‘w‘, %
S ddd 2UoE AFxs= S7HF AE7Pel el g Fu|rt Hojd 1EFE &
F 3o A teksiAl e = Q= Eﬂ”l"* A7 Fe7tEEo H, —rﬂltﬂ}%’—%
o] &3 T3t MFE HY F Utk FRELAAEE HAFOE A X3 Ao, &

rol' Fﬂ
,H“
>

N
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o 2glx 52 AR Alzxste] At Ja, 42 A =3 Roh-g7lo] AT
E=d g v E(Johncook delimeats)= =ul Hx HF DAvEQRILGIDEA, vl=, FH 2
2 4f(Delicatessen)ol| Al APE = U+ BF SAEFH S vvsE €2 F Jdon, 27
EEHANEARS] Hag olHlg A eHES TE Ak Adst By A FH2e Ad Tad
S AP F e Aol Atk A DdYVE, HXS, WolHd T& YA HH Az}
st Qlow, nFHY WAALAAY dHF T ¢ FE2Y AFES Awst ok =

ol A A Azxzstes ojgrg ¢t Aetu|(talian salame)2t &3 2L 2 Yayp £ oWyl = 4K
& &go] 2(lberico Salchichon Slice), x8]% 4te}w](Chorizo Salame) &o] U3, FEHLS &
Aoz Azxg F3H(Coppa), 2=#Q0 A& AAAHGQ] AxE} upFgo| i FEH AE 1o
2 EEYE Hi AT Hig AEE oM HASGHADE e 8He(60009/109) 7 25
! o

Qe A AZE ollgm HAEHA, 35009/109), BH A= RGN HY2AA 7S
AALEE AR P ool HESEE00A/1090] Utk WA AEA BET, A A
T, #UA GET 5 uFcAe A 0@ ARGl gle Fol vl ek

o
ES, dgades F7tal Y AEFERE OYStA AFsta de AAMA SSG o rHAl e A
T oot YA A, 2El2 AES TEY AFS FEia Y. TR 57 EF
¥ Romano salame slice(®]=4h), 2% 214kQl AFX] H(Salchichon)3} =] Z(Chorizo), & 7}&]4k
g7} 2AA Fol Jor, RAow wE HEQ FIHCoppa), FAER THE ZIHE
(Prosciutto, Italian cured ham), 3}%-(Jamon, Spain dry cured ham), AFg4a= wE dAE
(Pancetta, Dry cured bacon) %5 thFshAl ez a 9l
HVLER] o|mE, FZH 2, F2EF FolAE Il AnAE & e AFES T3
Al Amsta ot olmtE= A7 14 mm Aol Al FAEtY ~EYFoE Ax/LaANT HHE
Ust=A, StEQ7|4detn], nd e 4dehn] 55 SFoA Fdste st lon, &8
A= FEu Aetu Sglo] A(AH AN, ZAEFqAE Dt agkr|(Milano Salame) 5]
- T et e, Aol detr], =rbe 4t
goFs Bk i AEES vt Jdu I Qo= duistd, AAANs Y, g
5 ToA A FEFAFo| ThFEA FuiEH Tk AS A
‘ AF 2AAT = A, AR HE s44EGMO), BE
o AMESHA| ol AdolA HHE
o]

N rE

L
o B ot o oo ot

20160 kAol SAREQ] A SH A0 2 E dRE 7 I
: 5 !

o
5 525t 5 4 APANGAN A FFE ASE S
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o

<19 3-3> T TEAAA BHd A 5
+ =92 selnid izoze] Apsf

Cfselzs o (E=wEns) R ERO R
S TIY B4 AR B 27

ColMlA] 85GmbAl>  (HHoiyEly "5-]"15"’"]'> CERUREE AEED

v HEAANA ] FAEA B3 AT

D FE5AF 24 B 2 B AAF A4

b 7% AF 2AF L AZE A

20159 2¢ ANF FBEHe HELAANAE 6719 Fo AMAE T3 FASATHE 3-4).
ZZA Y E GFAH-NA ol et Aebn|(ltalian salami)$} oj¥lg]l = Ax]& &eto] ~(Iberico
salchichon slice) 2 &, oj¥ko]lz oA kA Aebw](Sheep casing salami), =3 Arg}u]
(Pork casing salami), &2lz =4 4t&}v](Chorizo pork casing salami) 3 &, AIA|A SSG FEH
oA Zmtx Aglvu] &&lo]~(Romano salami slice), AHx]& <) ~E&KSalchichon extra), &%
(Chorizo pamprola), 3}3xg]7} AA|A|(Paprika Kolbasz) 4%, ©|ufEA HAFHZYSIZA
(Peperoni hot rocket), StE|7|AH2lv|(Hot twiggy salami), v}€ = 4be}v|(Striker mild salame)
3%, CJ&gBg AIAGTAHHANA depxe 4ebr|(Milano salame), Ao} ’&E}U](Genoa
salame), StAZHAE} 4Hebr|(Hot sopressata salame) Znp Agtu(Romano salame) 4 =,

»~EFoA Wehe 4tgtri(Milano salame) 1 F< FY3ATE o3 Zo] AlF #5855 17F
o] AFE & AN FASNAL, Z AF] lz_@g B89

ol 17F AF T 7P =9 fgutel ste AF 4FE Adstr] 99
25HE AR JERdA 7 L2 AFS 199 3EFH AYEs s

=

1 AEETE W 4 FES AT ol HE Fd B4 B4
2 a4y

AOAC WH(2000) wzt FEFFFS 105C & =H(FSJ-785D,
Jisico, Seoul, Korea), Zw¥=a 3gtake Kjeldahl H(Kjeltec 8400, Foss, Hiller #d, Denmark),
ZAW gF2 Soxhlet (2050 Soxtec Avanti Extract Unit, Foss, Hoganas, Sweden), Z3|&
SFeFo 550°C ol A 2 3] 3} (F62730-26, Thermo Scientific, 1A, USA)o. &2 B3}t
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AxE Yo AlRE 1-2 g #H3ke] HOT PLATE & o] &3t 1x €313k & 550C 3] 3}
Z(Thermo Scientific)dll Al 4 A7+ 3 3tslgch =71UE Wz2sty IAFES 2552 83359
500 mL Z&t23=2 &4 A& & Whatman &J3#%A] No. 2 & o] 83t oFst o3 10 mL ol

ZA2MLE A 2-398L 713 T 0.02 N-AgNO; 0.2 A4

2 7goll Z2ulE 0.02 N AgNO; 9] 9k(mL)
e x f x5.845
ArA = ANFH ()

f : 0.02 N-AgNO; &7}

(‘) pH & 28348 54

PHE ZA o8 A8 20 g3 FF%5 80 mL & vdde] Y1 #4718 o83t 28 5
oF #&3k 3 pH meter(Orlon 3 star, Thermo electron corporation, MA, USA)Z =4 3}A T}

FEZATRE A O3 ARE JPl6l 5 gl AFE 93 25+1° C 2NN $EBA
% =A7](RTD-200, Nobasina, Pfaffikon, Switzerland)oll ¥ ¥ H3¥o] & wj7lx] 7|gd %
Z

(th) A A4kw) =(2-thiobarbituric acid) &4
Thiobarbituric acid(TBA)2] =% Tarladgis %(1960)9] S o] &3yttt AlE 10 g,
S5 50 mL 3% BHT 0.2 mL & XH7bste] #4313 & TBA 7]o] 475 mL S/ 4 N
HCl 25 mL& 34 ¥2 5 FF7IE ol&st] 7S 50 mL & =F&AH. =H=
7N 5 mL 3 TBA AleF 5 mLE A& o] o0& & 100C ANA 30 &3 HE-SA A=
So] B AlFHS Wl F 538 nm oA FFEE Al AT
TBA value (mg of malonaldehyde / 1 kg of meat) = &4 #(0.D.) x 7.8 (factor)

= ol

() o= 9 =(volatile basic nitrogen, VBN) =4
awd s A=E FAbSH7] et A dEVIEdA: SFEE E4& Conway W
stk (Pearson, 1968)= W3t A3t 10 g9 AEE H O FFT ¢F 90 mLE
Vet #AZIZ2 HI 75000 rpm oA 183 FEI A2l & oFA(whatman No. 1,
Whatman™, Maidstone, England)& ©]-&3te] oJatdth. o=t} 1 mL & Conway 9|4 %0
23 50% K,CO3 1 mLE 94 LEF ¥ & W4dol= 0.01 N HBO; 1 mL ¢F 500 L
A A €¥(0.066% Methyl red in ethanol: 0.066% Bromocresol green in ethanol = 1: DS ¥ %
AR S v E A4S 22 5 gAY AEF KCOs &4s w3 AFAT. ¥3AIZl £ 37C
o] wjFrloll A 120 #3F ¥Hg-& FIIAIAT ¥h3o] £XH Conway & F74& °j°i wE AIZE
QFe]l 0.01 N HCl & ¥o] 382 wi7tA &RHe ¢S St ALt 3AEE A8
Al SRTE Tteke] 22 e R SASAY. AN a3t 2o
VBN(mg%, mg/100g) = 0.28 X (b-a) X F < 100/0.1/1000
a: sample mL(0.01 N HCl &)
b: blank mL(0.01 N HCl &)
F: 0.01 N HCI factor value

iwﬁ
% oot

rlr
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As 10 g3 HHFS 01%Ww/v) peptone &K 90 mLE =HHo| i, stomacher
(Laboratory blender 400, Seward Co., West Sussex, UK)Z high speed oA 1& <+ #23%
% 1 mLE AFAsk] 0.1%Ww/v) peptone &l HA 3 BE7tx 435 o] F
ANFd+E ZAs7] Ysll I BE0.02%w/v) sodium azide B H7V3+  Lactobacilli MRS
agar(Difco, BD biosciences, MI, USA)oll FFslod 37CAA 72 A%t &< WgFstit. HF
ZA 3= colony 7F 30-300 7% A wjolA AL & As 1 g Log CFUZ 4F&3FA T
Hj ke A4S APl CHL kit(BioMérieux, Marcy-1'Etoile, France)E AM-&3te] A3t th.

Gh AaE 24 B
P4 BAe Folch 519579 Wl et 228 Agow Baol o &34tk 20 mgo)

3o Y3 reflux@ol] A2Hgk o] 10 mL 2 mM NaOH in methanolS % 7}s}¢]
1083 7138l vl+38F - S AR oW, o]F 4% H2SO4 in methanol= 3 mL 7}gF & 20%
FoF 7Fdsta A S5E vt} vortexingg A AISES methylationg At Wy o] % 1 mL hexane
S 7Fste AWbe FE3tarolE FID(flame ionization detector)”} #2Hd  GC(Agilent6890,
Agilent Technologies Inc., Palo Alto, CA, USA)ZE-AIA T 42712 columne SP-2560(100
mx0.25mm 1D, 0.20 xmE o]&3e ZSAH3F o, LELZ==800CoA TA FL3tH
2000C7FA] =A3sl o, injection® detector&=+ 2500C Fow, o]FAS heliumo &
20cm/sZ EHFQ o, split ratios= 100:12 1 yL ABE FY3e] B3 AT Ak Ak
2 FAME(fatty acid methylester) standard £4-& ©]83}] &Y retention timeS <lste] &

A8kt

o]

(o}) BA 4]

S A2 L2 SAS program(Statistics Analytical System, ver. 9.12, SAS Inst., Cary, NC, USA)<]
GLM (General Linear Model) procedure & &3t #A3tAa, AH3te] HH3k Hlue
Duncan o] BFHAS S5t 94 AAP0.05< AAI3EAH
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<3 3-4> Fermented sausages collected from domestic market

No. Store Product name Country Maker Weight / Price
of origin
1 Peperoni Hot Rocket Australia ) 90 g / 5,480 ¥
Hans Continetal
2 E-mart Hot twiggy salami Australia | Smallgoods PTY 90 g / 4,980 ¥
LTD.
3 Striker mild salame Australia 90 g / 5,480 W
4 Sheep casing salami Korea 100 g / 6,400 W
5 Urban Knife | Pork casing salami Korea Urban Knife 100 g / 6,400 W
6 Chorizo salami Korea 100 g / 6,400 ¥
7 Johncook Italian salame Korea S-food 50 g / 4,500 ¥
8 Delimeats Iberico salchichon slice Spain Not detected 100 g / 13,680 W
9 Milano salame USA 226 g / 13,500 W
10 ) Genoa salame USA i 226 g / 13,500 W
CJ Oliveyoung John Volpi & Co.

11 Hot Sopressata USA 227 g / 16,500 ¥
12 Romano Salame USA 226 g / 16,500 ¥
13 COSTCO Milano salame USA Citterio 227 g / 11,070 ¥
14 Romano Salami slice USA John Volpi & Co. 113 g / 12,000 ¥
15 Shinsegae Salchichon extra Spain Embotits Espina 100 g / 12,000 ¥
16 SSG market | Chorizo pamprola Spain S. A 90 g / 10,500 W
17 Paprika Kolbasz Hungary | Pick Szeged ZRT 250 g / 14,400 W

(3 A4
b A% FeAE 24 A3 9 B AlE AA
T AlZAA fFEEE EEAANAS EES FYs B4 AU Ha Ao 17F F
Zo A AZREHE AFTL =F dygn ES o]y ¢l Agtr|(talian salami), oj¥kL}o] Z o] kA
depn|, =4 4en| =7 At 4 Folt}. FYHE AFELS T8 AxTo] v,
7k, 2=#H%l, &F Tl Yol 2748 18-70 mm 7}A kg 24
] EYEH=E 7}45‘}1 AAEHE HEs F A
Hol MELA Y Aejegow &8

o]

PN‘
k)
PN r

°H
AFCE AFEFH AAY gA werel F A=
dA4 Zoold AFEAT Ut AF, AAAFHE 02 AFEAE Fo 5 U
Swe AYAE 2 mm T2 AA AYFAL 10 mm A2 FA AR AEE 9
ARE F2 ESS G AN ABIE $EE ASHD v, 27, 4F 5 7 EH
Be U AR SdE vE $3 59 $UER, JAMUEF 3 BEe Agds

2E}E|(starter culture)”} H7FEo] AT IubF o=z WA A9 FAls= 7|9}
Aol oleo Fad HIIEZE vAES 9% @i do] @ dE(sugar), €A A(curing
agent), &2l =(spices), ~E}E|(starter culture) S°] JtHKunz & Lee, 2003).

Z BEAEAA L AEEE A A <Y 3-dd YEAY. AEx A 23, 4F9
AFS AAsAY. oiglEz AXE 149, &z =3 g, Zrix Agn &go]x
109, olggQt Agtr] 8oz Yyeyt. ouga AXEL F2 ST AMEStY THEY
otFEdo] Fom, &3 9 ANYATE A JTo] Fof HIAGE HUHE WGk, ZHx
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g s vWeste]l Aoz HARES AREst AlxdoEA  FALd dH=E
gz Holu gh=zel mlo] Jitns HIME EMT Zrie g Sfolas
Hagpol Fow, FH FF7F EFHo] Qo] W A9 Hola mjutd A st
TS WS T o't AT ANtHor ndEd stow wrEgo] Ak 4detr] o
SA4 FEHEA & gollen, 223 I AL For FJd HULE Eith
ek 2ol ‘%E/‘/\]XH Az Aquigt Zolrzk gloem, 715 5l Sl w} AlF4
5

Preference (IN)

Productname

<19 3-4> Results on preference of fermented sausages purchased on the domestic market.

* Product name: a. Peperoni Hot Rocket; b. Hot twiggy salami; c. Striker mild salame; d. Sheep casing
salami; e. Pork casing salami; f. Chorizo salami; g. Italian salame; h. Iberico salchichon slice; i. Milano
salame; j. Genoa salame; k. Hot Sopressata; 1. Romano Salame; m. Milano salame; n. Romano Salami
slice; o. Salchichon extra, p. Chorizo pamprola; q. Paprika Kolbasz

(W) A88 459 F5AF dd F4 54 vl
=

oglz AN E, Zez B4 dehw, Zrhw dehE Lol olweler Aehudl s
Ztzte] Fd E4¢ vastan

© YMAE D 9= Ha

G 35 4%0) AF FE AT U MY 2 AEE BT Aot SRS
28.25-40.71% 2 ERF O, S AL 22.24-27. 69%, A e 22.48-30.49%, 3RS
BOI54, EE 201506%e] WAL FdA G 2 AT Bt BYD e ¥+
ATk 53, AFYATE AN Age] ol Holt olulelm AXEES FERIFFo] b e
N S A N
SRl Mg w3 Akl

A AREEe B JERITE05). 9E EH 59
T

2rhe v e} ol AR Eo] FUAtRT 2 FAEFS BHATHP0.05).



Park 5(1997)2 thFsk starter culture & AFgste] A2 HEaAAR ] FEIGFS oF
41.9-42.5%, GHALS  278-31.2%, AL 21.4-24.3%, LE+ 4.4-5.0%E YVEIYUT T
1t}

Haustth Ordonez 5(1999)2 HaEAAA S AWEFS 25~55% AHEE YERTA
Huslgon, Wirth(1988)= dutziozw AxdasAAe A$ Ax A o 32%2 AWS
ANVe 4F T SAol FEHW ¢ 40-50%9 AMS F&FTha BaustEch o™
iz FEH ARTEFS A=

= 273 Azl met gebd £ JonKim F. 2008)
BELAA Y YRS FF Y F/PEE T 59 me} ohe 3l

<% 3-5> Proximate compositions of four fermented sausages purchased on the domestic

market
Parameters (%) Chorizo salami Romano Salame PrOducltllian salame Iberico salchichon
Water content 40.20+3.67° 40.71+£3.98* 38.44+3.77° 28.25+3.01°
Protein content 22.2442.67° 23.13+2.78° 27.90+2.99° 27.69+3.01°
Fat content 25.0943.04% 22.48+2.87° 25.84+3.88% 30.49+3.05"
Ash content 3.04+0.51 5.06+0.65 4.87+0.45 5.43+0.65
Saltinity 2.01+0.25°¢ 3.87+0.35° 3.18+0.33° 3.96+0.38°

All values are meantstandard deviation of three replicates.
¢ Means within a row with different letters are significantly different (p<0.05).

GE 3-6>e 4% AF RE AF OF pHS FERIYEE B

Zolty. pH+ 4.90-5.14, FEZHE=+= 0.80-0.88 ¢ WHeE Uelo] b EH] 2o
AFRe WAF 2 AL BAT + YA olne Ao AF 5

ABA wop GEc e JeE sleld ueld Ax Zelx dzig oldy

4HE AF ISl WA ERRTHp05). SR BAE

Mgl el e AEEA N 08002 A Jehip05. o AsE wd

5 ot

o

ol AzTA Y

S o, d7EY AaEdAE 7P A4 YA olWg = é}i]iol pH 7} o Al
How, SRl ga AdEo] ol AR VEx SHAA F2 HUIE B A
AtgE T

DE AAAS pHe dubdo=E <A x7] 4k Had o8 Z4ko] A EH

A7 B A&EF o7 ZaHu(Liucke, 1994), o)F wyEo] dmad Ba) #Hgo <3
Hetol&, opm|Ah, kR Uole] Ao Qs oft A %
List, 1978). =3+ 4] pH 7} T&E AAA] B9 A2 d3dd Fu|o FAER oflet, {3l
A B Ao wle 283 A 5w 18° C ool WEA pH7} 5.3 w|gro = thA|7H
ol ZHAaAA Hedd AFs5des AT & dohlicke, 1994). o8 AT =5 MEH,
olggjo} Wwa AAA S ¢ pH 5.62-5.73(Comi &, 2005), Bl7] ¥& ARl ¢ pH
4.72-4.82(Hampikyan & Ugur, 2007), 7 @& 2AA+= pH 4.30-4.33(Kang 5, 2012)°o.=2
WHEFS T

-
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<3 3-6> Physicochemical properties of four fermented sausages purchased on the domestic

market
Parameters ; ; Products : : .
Chorizo salami Romano Salame Italian salame Iberico salchichon
pH 4.90+0.41° 4.97+0.53% 4.90+0.64° 5.14+0.55"
Water activity 0.88+0.09° 0.88+0.09* 0.88+0.08" 0.80+0.09"
TBA (mg/kg) 2.10+0.26" 1.95+0.24° 2.30+0.25° 3.18+0.33°
VBN (mg%) 2.31+0.33° 3.5440.43° 3.18+0.42% 2.974+0.38"

All values are mean=standard deviation of three replicates.
&¢ Means within a row with different letters are significantly different (p<0.05).

@ AA A =(TBA) 2 ©@¥id w3 =(VBN) Hlnl

4F) AT % AFel iz A= g d Hls s &
UJetdiglth Ad AjsE 1.95-3.18 mgkg &2 UEgton, AudlEko] o o)Wy =
sx)20] 318 mglkg 2 AMsrEFo] HE Zmpn Aga}uu-m golgog EA Uehtor}
(p<0.05), AW AtoiH = WA AU @ Wil 2.31-3.54 mghE YERSOH,
2ok Agurd 7P w3kan, olg gt Aetw], oWgla AAE, xR A o=
A e THp<0.05)

Turner & (1954)> A4tafjel #5HAE FolZd AAZE Jdon,
0.46 mg/kg o7 A = JtA@ o AABT 1.2 mgkg o4 w=
olttn stk mak Brewer S(1992)& TBA X7} 4.0 mgkg o4&
Hrretdoh tixdesg EfH 2 ERE waE &AXY A% 0.04-0.30 mg MA/kg
sausage(Zanardi 5, 2004), W@ &= g AAA 9 ¢ <F 0.5-1.0 mg MA/kg sausage(Pelser
5, 2007, B17] 28 AAA9 A% ¢F 0.9 mg MA/kg sausage(Bozkurt, 2006) <=&¢] TBA %<
Uetilon, ol AFE°] AAIE HasHA HwZ 3Fe FFEY AWEES FHAd
olfr= YT dits mHE VR Aard, opdakd, &% <44, ascorbic acid 5
HA7VES A =xol o] &3] wiEoltiKang SM & 2012). £ AFolA Yehd 4F9 AF HA
A T Bt FEAWMSIE oAM= UEUA ¥& AR Bl

it
ok
)
::1,
rr

/\
5
OJ
CD
A4
=2

AR zEE tE B4 ARE E 3-Dol YT 55

el A AEE)
bzt 48x10%fug A Lex10cfulg o2 e} wgiule] oo B f47E
FHHL Qe 2e BAY 5 AUk B2UY o8 Ao|= S AsishH PP AP
CHL kit2 13 $4< stk ol% 47 4% 2%, £4 gz devs 432

olWlgl= Aretvl= Lactobacillus plantarum, Lactobacillus brevis 2] lactic acid bacteria
Adoler, ot defn] sgfolxe} ot Aetvl= Staphylococcus carnosus @] color
fixing and flavor producing bacteria 7| < o] it}

At og FaAdel WaEAAA T Fibdae 28 $EAAA 84 Log CFU/g
(Papamanoli 5, 2003), o]g&gjo} W& AA A 8.3-8.6 Log CUF/g(Comi &, 2005 L B 7] L&A
A=A 7.0-7.3 Log cfu/gHampikyan & Ugur, 2007)& et A S7FA] R E LA A ] o] 85
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= 2EBH v EZ = Pediococcus SP. (Deivel & Niven, 1957), Lactobaciilus sp.(Coretti, 1977),
Micrococcus sp.(Nurmi, 1966), Staphylococcus sp.(Rheinbaben & Hadlok, 1979) SolH, ©d=
EE 2% oY T dFE TALANA Az ol&EHi Y. 53 FAFHoEE
Pediococcus acidilactissy Lactobacillus plantarume] HI7FA tiE 2 Q1 2EE 4TS24 |
FANA Y Az o]&F o] tHGokalp & Ockerman, 1985). whetA], AFd3ld L a A A A A
zo 83 ~HHe 4AE 24 75 2 30 AA Vs 23 EFH starterr HoE

Ao g HAT

(& 3-7> Lactic acid bacteria count and the scientific names of bacteria isolated from four
fermented sausages purchased on the domestic market

Products Lactica acid bacteria (cfu/g) Scientific name

Chorizo salami 4.8x10° Lactobacillus plantarum

Romano Salame 4.3x10° Staphylococcus carnosus

Italian salame 5.1x10° Staphylococcus carnosus

Iberico salchichon slice 16.0x10° Lactobacillus brevis
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AHE 4T FFEAAA g d5HIF AHE UERA Zolth o3 E A9
AAE Aerle §3 9 ARAATE A Qo] g~

ez B Agvs AAGE AHE3t AxgoR

okt gk Zobe AEiels FHo| 37 ERE O Qlo] Ag YA
H FUelA Ax" gt Ague AW FHa o
WL THPY0.05). Fvl= HWbd oz wgAh
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ARl Hrt A olMgZ AXE2 AgadE HHG
P =31, 2z SAdgUs dle&ste] SR HAFS AR
A st 7T HWIEE BTHpK0.05).  olEE| et AEkn] HA
uto g WEgko] Z3k Ao EARY FEHA & gelglen,
For FUI HriE Wt 2Rl den Sfolxae wlente
wetoy & AFSol vlsl & H7EE B A Hp<0.05).

Lee(2003)9] Hiro] m2w, zp Z7ivit AEsts daLAA e 5Xo] tEd
of Bt= ZBEE sl Abgstal 713 2 S ot AFY FEE Aozt
5(30-45 " Ol A &2 AZE 5 EBAA AIglo] gk AARAE AAbst=

o] A%, Pediococcus acidilactici 9% 2 ZAbAS 2EFEHZ o] 83},

ko] A4S Fe vt gko] WEeta pH At EI W] dojue
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Ik AlF eSS fside d5557H, AHeste #As B 2EE e ez To
2o Aoz Hn.

{3t 3-8> Sensory properties of four fermented sausages purchased on the domestic market

Parameters Products

Chorizo salami Romano salame Italian salame Iberico salchichon
Appearance 3.99+0.41 3.94+0.53 3.89+0.64 3.97+0.55
Flavor 3.88+0.49 3.86:+0.43 3.88+0.39 3.90+0.53
Texture 3.68+0.54 3.66:0.47 3.76+£0.41 3.78+0.45
Juiciness 3.80+0.26" 3.85:+0.24° 3.50+0.25" 3.48+0.33"
Overall taste 3.93+0.33° 3.74+0.43" 3.86+0.42% 3.95+0.38°

All values are mean=standard deviation of three replicates.

& b Means within a row with different letters are significantly different (p<0.05).

® BA AFE AL 24 A

LFaAA Y A Foll | AA e A=Y &l st ofn|ito 2 RE AR FH
Aol BAEHZIE AT FE Aol FaE o A& WA ketone, aldehyde ! alcohol &
o Ity EFHES AASIY Fvle FHo| IA JIYete Aoz d#Ad  dthHalvarson,
1973). webA, HE x7|ek B8 T8 Fof ATl WE AL 240 WSt tis] o}
E o7 Atk <F 3P A 24 B4 A3RE vERd Aotk Ak 242 AEFeit
ZFol7} 1o\, palmitate, oleic acid, stearate, linoleate, eicosadiencic acid’} +=2 B2 H &S AA|3}=
AL B 4 JYoh Halvarson(1973)2 2 aAA A o] #Alx A% formic acid, acetic acid, butyric
acidE A=stg o, Ao MaFo whg} acetic acide] =71 S718t¥ . Basty o,
B2t Zqke] 22k Eefiol o8] P4 H aldehyde 79 *&ﬁ‘mﬂ olall FA A ko] AdH
O} X 31(Hornstein®} Crowe, 1960)3} % T

o
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<E 3-9 B AFE At =24 B4
Component Name Edzgz Erpicaein] | ojE|qbdetn] | ol A&
Methyl octanoate - 0.00098 - 0.00196
Methyl decanoate 0.00018 0.00055 - 0.00096
Methyl undecanoate - 0.00023 - 0.00044
Methyl laurate - 0.00037 - 0.00110
Methyl myristate 0.00136 0.00646 - 0.01383
Mpyristoleic acid methyl ester - 0.00000 - 0.01454
Methyl pentadecanoate - 0.00127 - 0.00305
Cis-10-pentadecanoic acid methyl ester - - - -
Methyl palmitate 0.01109 0.12302 0.00840 -
Methyl palmitoleate 0.01916 0.00612 - 0.00710
Methyl heptadecanoate 0.00214 0.00383 - 0.00871
Cis-10-heptadecanoic acid methyl ester 0.01963 0.01184 - 0.00453
Methyl stearate 0.01305 0.07147 0.00580 0.12626
Trans-9-elaidic acid methyl ester 0.00722 0.00534 0.00374 0.00741
Cis-9-oleic acid methyl ester 0.01324 0.10545 0.00216 0.08245
Linolelaidic acid methyl ester - - - -
Methy! linoleate 0.02634 0.01353 - 0.00302
Methy!l arachidate 0.00328 0.00391 - 0.00802
Methyl eicosanoate - 0.00634 - 0.00796
Methyl linolenate - 0.00191 - -
Cis-11,14-eicosadienoic acid methyl ester 0.03988 0.01555 - 0.00396
Methyl behenate - 0.00245 0.04781 -
eCsitse—r& 11,14-eicosatrienoic ~ acid  methyl 0.01704 i i 0,00303
x:ttllgll ecsltse-rS,S,l1,14—e1c0satet1raen01c acid i 0.00202 0.05654 i
Methyl tricosanoate - 0.00276 - 0.02050
Methyl lignocerate 0.01397 0.00419 - 0.01632
Methyl cis-5,8,11,14," 7-eicosapentaenoate 0.00886 0.00257 0.07660 0.01417
Methyl nervonate - 0.00381 0.37790 0.01819
g::t S}’Z’ le(s);iri’),l6,19 docosahexaenoic  acid i 0.00515 i i
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@ AL A BA AE HA A

ol A AF 24 AFE EUE, B AAE S stz
= 43t
A, FHHR o] gItesd 2BEE 4A TE 27HA 75E T 2EEE AAHSEA
t}. Bitec starter LD-20 (Frutarom, Germany)% lactic acid bacteria & Lactobacillus saker}

o)
ol

Fe wasAAe] B

2)

FE =<

color and flavor forming bacteria % Staphylococcus carnosus?’} S8 3HdstE  starter
cultureZ 4] o] A|FES AA3AT

gt base= Aol 7Hd ol fEEol e dukdl Agrl dex 52 ot 4t
0], mjggte] A ez utd A¥EY BHY § 3= A

ez 248 fdAe B AFY FREEAES RIS, pHE 7E

40%7} 2 w7bA TESHR AL, I oW FESHA T
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2 4Y5E 2BHE o] 8% RE2AA AZ/& Fu
b S B9E olFeE B4 Hm

WELAA G QoA AWdFe AF B FA L A F AY el = Fge mAn,
gebd, & 298 ol3sty B4 BAFORA WE2AA Axe] FUste AWTFEL

24 3o

)
N
K
N
1
do
19
(o
1l
Ho
rlo
b

Al 1057l A 22 EelsiuitaL, +4), 1A

ANE T E BEFE AOAC (2000 w2t &3z 105C Adhxd =H([EFESJ-785D,
Jisico, Seoul, Korea), Zzeh#a ke Kjeldahl $H(Kjeltec 8400, Foss, Hiller sd, Denmark),
ZA W gaFe Soxhlet (2050 Soxtec Avanti Extract Unit, Foss, Hoganas, Sweden), Z3|&
2 550C ol A 2 A 3] 81H (F62730-26, Thermo Scientific, 1A, USA)S.2 EA3}3 o).

(th pH =73

pHE ZA td A5 20 g3 7S 80 mL & vl Y H4HA7|&E o]&3sld 28 &
b 23 & pH meter(Orion 3 star, Thermo electron corporation, MA, USA)Z A 3}A .

O

(2 49A

5 |
Holl Zol 7-10% F=Z3tal

2 I Qhile ZFEE9
A AA 22 & AASL B4R W, 2-3%Y AWdEFH 22-24%] dE IFFE e
WAt ARG hAe] AMRLATE ot F U Hi ofFE AF AXE fiAe e &
ot Ax T2 PYoE Hln
GE 3-100 =59 #9E o3ty 54 nlu
PR .

TE | TEYROY ?ﬁ(i) %ﬁf ﬂ(;/fg ?0/3 et

A 70.67+0.23" 7.21£0.15° 19.93+1.29° 1.19+0.68° 1.01£0.01 6.07+0.71

Z ] 65.42+2.36" 10.4142.55 19.16+1.15° 4.11+1.03° 0.92+0.06 6.25+0.80

A 72.27+0.26° 3.15+0.35¢ 22.94+0.70° 0.40+0.11° 1.25+0.03 6.11+0.91

QA 74.61+1.00° 2.53+1.39° 21.38+0.61° 0.27+0.25" 1.22+0.04 6.12+0.71

All values are mean=*standard deviation of three replicates.
&¢ Means within a row with different letters are significantly different (p<0.05).
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U ERAAZA 3F wid@e 9 AxF3A HRE
1) Az =D

b 98 FH R AF

QB g} FATE < 31D Lo| Aste] zulsanh DR AYFel A A
g2 #ulste] 3am x 3 am x 3 cme] FY Fe e} WEAA R@SHAT A5A 1

w2 A | E3tr] Kl ERISstAT FASE wiErled @A A At FrlstAth A
(salame)= 2Hgtn)| & A 2Y 3 32 AR, starter cultureS AFR3te] ThE A Fo) H
i P sttt 2@ x(chorizo)s 2 x& Bagrgset 183 A=
2 & ]o]—_}ll]— 3l a, ¥ ZY(pepperon)= HAHZYE A 2L

rﬂl

AHgstel g dn E™

G ma welel Eol WaglA GES ARSI Hobesiet

N
o
SN}
o>
ofy
>
il
jus)
rr
rlo
bt
N
o
N
Ho
N
i
b
d
g

F& 4° C7hA ABAZ T 2EEHAAE A FASE I3 £ (mixing)S HAIS}
Aok G349 AL #elsta &3 (choppenoll A 3mm ZH o ES AXst1 Bttt &
AR 7] Yl 37 ZFolEd vol= 19 A5t vlE 3mm ZHoEE AHXsH
o #ist] U2 §9 255 2° CAECH, 2EHE ¥ AR H

[

% YAt 09
AA FEZ YAolN EFES AHAT. WA BRH020-20E FEI FHANA Fe F
VA FBA0gon EAaYT. 2Eo] Ao} 2RAGerdA BE B AzE AN
<19 3-5>E WELAA AZFHE Uehd glolth WE WS (E 3-12>9 o] AP
ot 297kA = 22-24° C, 90-92% o= WEstyy, 2EF o|F 3¢z HE& 15-16° C,

78-80% X o2 8§U7tA] HaE AASHTH

WA O FEAFS SRR, J1E A el gaw AL Z3sach pHE
27|08 FEAAA ALHOE pHE BASIAT FREHE @ $RIFE B4
Z 2y

H 24% AP, #5HAE LA,
5 20 g} S/ 80 mLE widHd Qi #EVE o] &5ty 27 <t

% pH meter(Orion 3 star, Thermo electron corporation, MA, USA)Z 73}t

i ls 3

TEEAES A O ARE AF7l0l 5 go| HES ¥ 25611° C =AM FEEAE
=7 7](RTD-200, Nobasina, Pfaffikon, Switzerland)ell 22 % H3o] & wi7tA] 7|vhd F 3k
= SAsA

FREFe AOACH(2000)0] whet 105C AtA = (FSJ-785D, Jisico, Seoul, Korea)o. 2 1A
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<E 3-110 HFEAAR] 3F Hl§HH]

4549 Salame (%) Chorizo (%) Pepperoni (%) Temperature (°C)
Pork 90C/L 40.0 40.0 40.0 0
Pork 70C/L 60.0 60.0 60.0 -4
A 100.0 100.0 100.0
A5 Salame (%) Chorizo (%) Pepperoni (%)
NPS(0.5% nitrite) 2.600 2.400 2.200
Medditeran spice(32}7]8) 0.500 - -
S1 spice(H3 Al 5) 1.000 - -
Sodium Ascorbate 0.050 0.050 0.050
Black pepper 1/16 0.150 - -
Starter culture 0.025 - -
Corn syrup solid 1.200 1.000 0.700
G2 spice(E 3L ) - 1.000 -
Grill beef seasoning - 0.200 0.200
American pepperoni liquid - - 0.300
A 5525 4.650 3.450
<1 3-5> HFEAEAA Az T3
A5 A7) 2 dF AR A
| |
|
55 e 2 9
|
g 23
|
A=
|
=4
|
a5
<E 3-12> HEAAA TE =7
zA Azgd 12A]7F 24X 7F 2HA158) 48] 7k 72417k 961 7k
2+5Z(°C) 22-24 22-24 22-24 24 22-24 15-16
FE(%) 90-92 90-92 90-92 - 90-92 78-80
il 59 6 7 8
2= 15-16 15-16 15-16 15-16
F& 78-80 78-80 78-80 78-80
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@ A% 2 1%
L

G 3IDE WELAAS WEA FRL P YUUAE Jepal Aclel, G 3IDE S
B SRONEES 243 Aot wEzs] NS pHE Aetulsl 574, xelxvt
5.71 Jﬂﬂi@ﬂ 5.630.2 YEIFOH, R&EHOZ 7HASIHA A 8Y Ao = 5.49, 5.45, 5,55

2 727 e B8 44 5 4Ee ASHon gasiu 44 80 4649- 48.63%2
50%) 71 teko] WAISIATH FEBAEE 076 olsh, FEIFE 325%0) 52 AXSE
of 7Whe gre Uitk BEH s UR Az S Baste] Jevt M aeAa s
S P Wl ol PR AT NBD 9 BE el A

ol EAZE AT olfE TE A4 )
Z7F A 7] wEel TaEI I3 o] pHyF D]z 7] Mol Az aJré}ﬂl t&*@o}ﬁﬂ uf} &
0.800)3}7k#A] ™WojF om, Sr3}

k=S
ojtt. #g HxE <l FEEHEE
o

woh 3 kA dE g ARd A Els
AT

gy AxTE Bol dowAIRE, Bae= YA o] FojX Ao g Holw, AF3 Bto] F
Z3le] wgry g @ Hoz At Agule pHrl o] =ojx|x ke A& Starter
culture7}b 249 &S siFA XAAY Faxdo] vA s F Aok =2 videl AHE
& FHA ZAY & Ut BFSAY starter cultureZt EAYH & EE o] §3517] oEe &
AL F AT &2 Ee gto] Bllety F O wifute s Axd deUt S Aer B

3
ol s FarE A3 WAy dn.

S U =
st, ol 30%7F Hl= AHAAM FZ5A HW pHe 54 AEold, FEEHYEE 085 A=
ol t}.
<E 3-13> TE2A A 3Fol v Ta7|t 5 pH, 4 ¥t
1 > s 12 24 4 48 72 6 S8 zn | 59| 24
T Al 3 A 7} AZE | A5E) | A7 A 7F A 7 50] ?%_1 79 ?’—J

et 5.74 5.72 5.70 5.63 5.59 5.58 5.57 5.55 5.52 5.50 5.49

pH B 5.71 5.71 5.70 5.64 5.63 5.60 5.54 5.50 5.47 5.46 5.45

HH 2y 5.63 5.63 5.61 5.62 5.61 5.62 5.61 5.62 5.61 5.60 5.55

2] 0.00 2.50 4.50 7.30 12.40 19.30 23.20 | 27.80 35.60 | 41.40 | 46.68

PN b 0.00 2.30 4.60 7.60 13.20 21.10 25.10 | 29.30 37.10 | 42.80 | 48.63

32y 0.00 2.10 4.30 7.40 13.10 20.10 24.10 27.10 36.90 42.00 46.49

All values are means of three replicates.
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KE 3-14> TEAAA 3Fol Oigk Tar|3t T FEIHAE} SR He)
T Al % AzFd %484
et 0.963+0.094 0.759+0.089
BB
T E o = -
Feas 0.961+0.091 0.771+0.073
(Aw)
H =2y 0.958+0.073 0.761+0.084
et 66.54+4.35 30.99+3.77
TS (%) S 65.35+3.76 31.12+2.78
H =2y 67.51+4.88 30.95+3.322
All values are mean=*standard deviation of three replicates.
<9 3-6> EAAA 3T i AF o
el B 9 2y

A @00 WS

o B aAAZA 2 uige 2 AxTH H2E
g AN 3F T AAJZYU= Fo] Aol detv)of 28z 2% e /st &3t
A ST

b 98 &8 9 A
LESH A= (F 3-1509) Zo] AlFsle Fvlslit. 9552 Augakd 93 s
X3 o 3cm X 3cm X 3 cme 74 FEHE e dSAA BASYT siEA Ha

27 A5ekr] Sla) Zrlsdnh RARE AFulel %Al B At Ewsen,
23, AY, U4, A Qe 257 Wl FAHEE ofo|AE Agstel vg Ay

ol Eo] AEAA FEF RSHA FHolFdth

=2
(2

it o
e
ﬂ
off
;10_‘
a
o
r
ke

H
H
< ¥4 HZES U3 WRoE Azt @A, $4& H7IEE Taxds
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< 3-15> HELAA 2F vi e

da Salame (%) Chorizo (%) Temperature (°C)
Pork 90C/L 40.0 40.0 0
Pork 70C/L 60.0 60.0 -4
gl 100.0 100.0
FAEY Salame (%) Chorizo (%)
NPS(0.5% nitrite) 2.600 2.400
Medditeran spice(32}7]8) 0.500 -
S1 spice(H3 Al 5) 1.000 -
Sodium Ascorbate 0.050 0.050
Black pepper 1/16 0.150 -
Starter culture 0.025 -
Corn syrup solid 1.200 1.000
G2 spice(E 3L ) - 1.000
Grill beef seasoning - 0.200
A 5.525 4.650

oA AolAor Az A 4L e w, 2EEs} A7E ATl F O AL
= WEI} olTolHOn, HEIY 5 AN AT LEA o] Sfoluel ey B
AFE Agel Hob el FAo| WolHth Metule Aol AT FFoln, BRIV} YL
Ao dyum, ext WX Az $as) ohslo] Axr] AR o Fojgom, veg
o] B3tk

kAo g WwaFgAgo] ¢k éﬂﬂ ot F4dd FAH o] YEy HZET = glo] oA AE
= 3}

. A8 AAA 2F vy 9 A FxEA HZE
La3He A A-skaL olo] wet detmel ez 259 wide JNdste] SAstaat

L A= H&%‘

S BARE L 3165 ol Aol S

(b eke] Az

a9 -2 FREAANA Az2FAHAS UEbH Fojth d85
&

o
AAE A3 FARE dar EF(mixingS AAEAT. ATs] 420 AL Flsta =
(choppenel Al 3mm ZdHolEE AX|stal 33t ! Eo

eENES Wl 93 37 B0l
Golz gt AAsh3 v 3nm SHolEE AASTh Baste] UL o] £EE: 2T A

Eolm, 28 E Ya AR 3 § QAT ox#A A FEE YA EFS AAEHA
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o 2he AYAES FDol wheh FaAAH(018 =
ol B 20| (P40 mmE FEI FAA & T 9A 2150902 FAET 28
Aol 2R Iste2oA v U ARE AAFYEY. g =4 .

o} 297MR| & 22-24C, 90-92% FHo 2 ¥wastya, A7 o]%F 3¥x BE+ 15-16T,

78-80% Ao 2 8§U7tA HEE AASH T

(th 28=x Az WY

Adu 8o ATAA AEAZ T A (CutteDd A AL O E 287F 3mm FAOE ABL AlA
sttt 22 FAE, ~EE #ZA SA @1 BAAI|HA 2mm Y42 AL AAFTH-
3C). T Ao} FLsHA FlstA T

P REA T A
BE SA A FEF sel Azgh U we dojuwl oo ujy Azatelrt A ¢yl
e DEAT AR TR GAD + 9 AEd GE el FasT, £ Aol4
FNAD wet = AES 2 A Bs|ckan 2zt H7e

At

A f=0k 25 HEE] 2524 AWM AFSHA FEE HA 7] W, 25=AF
Aol Y3 ZRFAA A FESH LEE AES e o] L AAE Y £ Yok
(E 3-16> HERAA 25 v g

|45 Salame (%) Chorizo (%) Temperature (°C)
Pork 90C/L 40.0 40.0 0
Pork 70C/L 60.0 60.0 -4
SHA 100.0 100.0
FA =Y Salame (%) Chorizo (%)
NPS(0.5% nitrite) 2.600 2.400
Medditeran spice(22hn]&) 0.500 -

SI spice(HEFAF) 1.000 -

Sodium Ascorbate 0.050 0.050
Black pepper 1/16 0.150 -

Starter culture 0.025 -

Corn syrup solid 1.200 1.000
G2 spice(HFHFA= - 1.000
Grill beef seasoning - 0.200
A 5.525 4.650
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18 3-7> BHEAAZR 2F Az FA

<2+e} ] (Salame)> <% 8| Z(Chorizo)>
458 A7) 4 dsH 47 9
% 47 9 AR AT e A8 A
o) [e)
AR% A% L 9 AR 3%
EREREE: <k
A=) =%
A 4
E /44

o
Hn
By
o,

< 3-17 TaAAA g =4

21| AzEL | AT | A | GRS | AT | AR | sz

25(°C) 22-24 22-24 22-24 24 22-24 15-16 15-16

FE(%) 90-92 90-92 90-92 - 90-92 78-80 78-80
=4 5 6 7 8

25(°C) 15-16 15-16 15-16 15-16

FE(%) 78-80 78-80 78-80 78-80

S
Larzt ¢ FEFES SHsAeH, 1€ FA tiHl Fag

o AR 20 g SR

pHE 271 FEAZ7HA A&HoR pHE BAFYL
2 pH meter(Orion 3 star,

80 mLE wIEddgo| Yi F#Z7E o|&3sto 2%
Thermo electron corporation, MA, USA)Z A3}t

glis
of
[40
4
L
r-?l“ mN
o =

TEIAEE A O3 ARE HF7|o 5 g9 AMES Y3 25+1° C 1A A=
=2 7]1(RTD-200, Nobasina, Pfaffikon, Switzerland)oll 2-& & H3do] = uj7}x ]E}E] z 7t
< A3 H T

SRS AOACH(2000)o] what 105C AtA = (FSJ-785D, Jisico, Seoul, Korea)o. 2 1A
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BeAAE A7 UL dew Ame B4 9 RAe 4sln 2449 A¥IEd o
& 71zl 99 wAx FAG F B Aol AHEE Stk 53 715 AEPS o] §3he]
3 EENAA G A Y ARCEAS dwek, SAS P, Follo - m, S8
o, 2H720=0$ A7 5=u)5 Ash, dEHA=FAel u$ A, 5=FAo] e wrh,
AAFQ B(A=v] S tpmrh, 5-u)9 $-Z3hrhe] ms}oq BT 1 BFANE Fato] wlash
oAtk

@ A% 2 33

G 318 WAAAA 2% 8 AFe] ME B F Aol Ul AT Ajolch
5 44 3 4Fe A%H 0 gaste FAE ngon, ghe g AYE S 5L

38%74A "olHA TR, EFA LS 5] om,
B 2Ao] e 1293k 41%7HA] EolA FARZ dExde 24 Agsof st AL &
._/]: o]o%q_

GE 3-19E BELAA 2% R Al ohe AV F pHel tisl S4F Aspolth. BE
z7] YA &9 pHe Aghr 7t 561, 28]27F 56202 YEgon, A &H 0
gr o] =AA AL 5Uxto 5.17, 8¥xte] 5112 FR3P AL, FolBH A AolAL 5Ux
4.96, 8L atoll= 4.78, 129 Aol = 4752 UElTh ZEl e =470/ 59}l 5.06
o 49602 Zuatg, sto]lB e~ Aol AL §URI| 476, 12U} 4.728 ZEstY T

detv] HAF AFe FRIFS FoAl AolAol 32.66%, =gA o] 35. 39%, Blol Bl 2
Aol Aol 34.47%% UehFon, zelxs Zebal Aol 32.20%, E=AFA || 32.70%, kol
Bz Aoldol 38.32%% UE} BE 40% olste] $EFFS HAT, FEINEE AAF
o= 0.86 ©13te #He YEHIATKE 3-200. EFo 2 A3 THEAAR 2% digh A4t
24 Hlal AIKE 32D, 2gxE 7€ 84 AFH /AR

H
o
graA o] Be n&e ARt AT Aol ik AL B & AT

(o]
©
2

r°l'
o,
o M

GE 3-18> WEZAA 2F D AFe] WE WA F AT A5

(21 %)
Ay Aol % Y [ 05Y | 19 | 159 | 2¢ 3y 5¢ 8¢ | 12¢
N oAl 000 | 13.68 | 20.00 | 23.68 | 2947 | 33.68 | 37.89 - -
g}]} =% 000 | 949 | 1460 | 1825 | 2336 | 27.74 | 32.85 | 42.67 -

Slo]H 2 0.00 7.35 10.29 | 13.60 | 1691 19.85 | 2426 | 30.88 | 40.50

=Tl 0.00 1410 | 2051 | 2628 | 30.77 | 34.62 | 3846 - -

=% 0.00 10.08 15.50 1899 | 24.03 | 28.68 | 33.33 43.46 -

B T B

slo]H 2 0.00 6.98 10.85 1434 | 17.83 | 2093 | 2558 31.78 | 41.76

All values are means deviation of three replicates.
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GRE3-190 HaEALAA 2F 2 APl & 2a7|3t 5 pH ¥
pH Alo) 2Y 1 05Y | 19 | 15¢ | 29 | 3¥ | 59 | 8% | 12¢
o Ze 5.61 - - - - - - - -
2} =% 5.61 561 | 555 | 548 | 534 | 532 | 517 | 511 -
i glo] B~ 5.61 5.60 5.57 5.47 5.34 5.26 4.96 4.78 4.75
i ZT 5.62 - - - - - - - -
=
2 =% 5.62 5.61 9.9 0.47 5.32 5.26 5.06 4,96 -
= BlojHE~ | 562 561 | 554 | 548 | 530 | 511 | 485 | 476 | 472
All values are means of three replicates.
< 3-200 HEAAA 2% U TEVI F FESAES FESHE Ag
T Al T (%) Aw
=il 32.66+2.56 0.835+0.067
et =% 35.39+4.35 0.820+0.054
glo] B~ 34.47+3.78 0.864+0.068
=il 32.20+2.34° 0.835+0.075
Z8 % =% 32.70+3.41° 0.856+0.089
slolH g~ 38.32+3.52° 0.861+0.087

All values are mean=*standard deviation of three replicates.
& b Means within a row with different letters are significantly different (p<0.05).
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(E 321> 4 AolNoZ Axd TELAA 2Fd tha AWk 249 vl
Component Name ke ES S
Methyl octanoate 0.0004 0.0001
Methyl decanoate 0.0006 0.0005
Methyl undecanoate 0.0005 0.0006
Methyl laurate 0.0021 0.0017
Methyl myristate 0.0184 0.0126
Mpyristoleic acid methyl ester - 0.0215
Methyl pentadecanoate 0.0267 -
Cis-10-pentadecanoic acid methyl ester - 0.0134
Methyl palmitate - 0.0630
Methyl palmitoleate 0.0203 0.0109
Methyl heptadecanoate - 0.0277
Cis-10-heptadecanoic acid methyl ester 0.0100 0.0065
Methyl stearate - 0.0379
Trans-9-elaidic acid methyl ester 0.0231 0.0129
Cis-9-oleic acid methyl ester 0.0028 0.0894
Linolelaidic acid methyl ester 0.0115 0.0023
Methyl linoleate 0.0338 0.0167
Methyl arachidate 0.0233 0.0103
Methyl eicosanoate 0.0208 0.0147
Methyl linolenate 0.0514 0.0407
Cis-11,14-eicosadienoic acid methyl ester 0.0117 0.0091
Methyl behenate 0.0590 0.0461
Cis-8,11,14~-eicosatrienoic acid methyl ester 0.0036 0.0115
Methyl cis-5,8,11,14-eicosatetraenoic acid methyl ester 0.0151 0.0535
Methyl tricosanoate 0.0055 -
Methyl lignocerate 0.0114 0.0069
Methyl cis-5,8,11,14, 7-eicosapentaenoate 0.0753 0.0475
Methyl nervonate 0.0040 0.0169
Cis-4,7,10,13,16,19-docosahexaenoic acid methyl ester 0.0183 0.0056

All values are means of three replicates.
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oh. Ag712be) WE BW 54 s 24
Aeju)e} 22z 250 LS A 1809 B% A% F EQ WsE BAsAd

D As 2 By

b 95 =4 g A

LESY BAFE <& 3-2209 Zo] At Fnsty.

() Aebr] Az Wy

1Y 3-8 HEAAA Ax
AAE A3 FAEE A
(choppen)ell A/l 3mm ZHolES A .
tolxz 1719k AX 3t vtE 3mm FEOIEE AT Bt U §9 25+ -2TH
Toln, ~2EHE Y1 AWYA ¥ & %‘ZW} O 2R A FEF AN EFde HAAEA
1(018), HAA] =3(D26~28), ﬂ-ol‘ﬂﬂi/\
(150g) .2 FH3Th =g Hdol 21
% (E 3-23>9} o] =z 3Y3yct. 2017]}7<]l:
3 39 BEE= 15-16C, 78-80% o=

X
o
o
Q
S
=)
ftlo
ol
d r_l]]:
ol
4
o
>
ab
off
flo
o
e
ol
03;‘, o>‘

8%]7]}7(] HEgE AA o}gau}.

52 AC7HA #EAZ & AH((cuttenol A A& 2 287F 3mm FAHALE AVRES A
stk aa, FAUE, 2B ZAH A ¥a Z4A7IEA 2mm AR A" S AADH-
3C). 4L dgfrel LA FH A

CE 3-22> WEAAA 2% w g

A Salame (%) Chorizo (%) Temperature (C)
Pork 90C/L 40.0 40.0 0
Pork 70C/L 60.0 60.0 -4
GA 100.0 100.0
NPS(0.5% nitrite) 2.600 2.400
Medditeran spice(2}r]-&) 0.500 -
S1 spice(FFA5) 1.000 -
Sodium Ascorbate 0.050 0.050
Black pepper 1/16 0.150 -
Starter culture 0.025 -
Corn syrup solid 1.200 1.000
G2 spice(HFEFAE) - 1.000
Grill beef seasoning - 0.200
A 5.525 4.650
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<Ahe}n](Salame)> <% 2] Z(Chorizo)>

Adz8 Ry o AL A7 9
=Y RAE A e e BAR A
(<) o
955 dF 3 94 dag AE

N5 =3 7] &
A= =3
A il

e T/

<1d 3-8 FAEALAA 2F A=x 3H

(R 3-23 LaAAA TE =1

=4 Azgd 1277k 2AMNZY | 2BF(A5E) | 48AI%E T2A3F 96~ 3T
25(° 0 22-24 22-24 22-24 24 22-24 15-16 15-16
F5(%) 90-92 90-92 90-92 - 90-92 78-80 78-80
el 5 6 d 8
25(° O 15-16 15-16 15-16 15-16
F5(%) 78-80 78-80 78-80 78-80

A7t AR AgE SAs e, A FAANA AG7IE T AFe FAE

e
o

o
I oo

[ex]

p AA

%?l z 1 0z AR 20 gt SR/ 80 mLE g Y #HUE
5
<

pH meter(Orion 3 star, Thermo electron corporation, MA, USA)=

TEIAEE 2 O AEE AZF7] 5 go AES Y 25+1° C A FEZHE
=24 7](RTD-200, Nobasina, Pfaffikon, Switzerland)oll @& & Ho] & wjztx 7|thd & 3t
< SAsIATH

Thiobarbituric acid(TBA)2] =% -2 Tarladgis BG‘—:—(1960)94 WS o] &3tdY Alm 10 g, &
54 50 mL3 BHT 0.2 mL& H7lste] #4233 & TBA 7] 475 mL =559 4 N HCl
25 mLE 3 ¥ F FHRIIE ol&std FFAS 50 mL & SRS 2HE /Y 5
mL3} TBA AleF 5 mLE A|@#d] Wol HdojF 3 100° C oA 30E7F WH-S-A|AFT WS90
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e AP Wy % 538 nm oA FBEE SAHSHA ALtskATh
TBA value (mg of malonaldehyde / 1 kg of meat) = =4 #(0.D.) x 7.8 (factor)

A 2He AR 10 g B3 0.1%Ww/v) peptone & 90 mLE "o Y@,
stomacher (Laboratory blender 400, Seward Co., West Sussex, UK)Z high speedoll A 1& &<t
A3 = 1 mLE xAFAS 0.1%Ww/v) peptone &4l A4 3|4 H|E7A] FA st o] %
FAFFE A3 7] s 3 HL0.02%w/v) sodium azideE FH7V8F  Lactobacilli MRS
agar(Difco, BD biosciences, MI, USA)ell & F3sta] 37CollA 72A1%F &< wigstath. H5 23
+ colony”} 30-30071%1 A wjgoA AlFd $ A5 1 gd Log CFUR AHEstdth v gd
f4k#S APl CHL kit(BioMérieux, Marcy-1'Etoile, France)Z Al-&-3to] &4 59t}

@ 2% 3 1%
A% F 4Ye ZEEE o83 WELAA FRAs] sl < 32000 Uehhth A
Age A%H o Fashgo

67 o= 0.5% "ol ZH4shA] eskth. pH= A A

Lo Zastgont, 2 Aolg Hold o

Turner EW & (1954)2 A 4tsfo} B ANE Fodd #AZE o, Fo4 TBA 4]
7} 0.46 mg/kg ola7tA & 7HA Ao R AT 1.2 mg/kg oY v FujE ASRE AAFT
& doha &¢a, Brewer MS 5 (1992)2 TBA <27} 4.0 mg/kg ©14<& A 4lud Ao =
HI7FSEATTE L8 AAAE &5 HUE 9 T8 S4E, 52 AN g 2 38 252 <
3 A stksirh whe] S35 #Ee 9%k W2 pHeE lipased] 84S F7HAA AW £
S = AZIctKKanner J 5 1991, Stahnke LH 1995), webA w&a AA R o] F7Fol wiel nj

(E 32> AR T 4HE& =EHHE ol &3 TaA X9 F4 W3

g T T 30 60 20 120 150¢ 180¢
cia 0.00 0.12 0.18 0.24 0.31 0.39 0.50
A7 (%) [
=Yz 0.00 0.11 0.17 0.23 0.30 0.38 0.52
e 4.75 4.79 4.77 4.81 4.94 5.01 5.11
pH
Bt 4.72 4.75 4.73 4.79 4.92 5.02 5.12

et 0.864 0.867 0.871 0.862 0.868 0.856 0.854
ES 0.861 0.865 0.873 0.864 0.863 0.851 0.851

s
FEIYE

Abgn) 0.23 0.32 0.42 0.56 0.60 0.76 0.81

TBA(mg/kg)
EX-IES 0.21 0.33 0.41 0.49 0.56 0.70 0.76
EDEE 2t g} 7.28 7.22 7.06 6.45 6.29 6.00 5.66
(og cfulg) | zdg= 7.44 7.10 7.00 6.55 6.24 5.94 5.46

All values are means of three replicates.
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F< AAsA, 1 B AF
As GRS gtol gk g
A =0l 2 xE AAsAT
TS GASAT. F=dA WA=

o, 398 =ElEl:= Lactobacillus sakei, Staphylococcus
carnosuss AHEStATH AFZFAHLS W < YEste ACE FASATIT AHEST
Agin= nlg YESH A2F 5 FAEE HrelY vy e ¥ 3mm FAE EH(grinding)
sty 1 & FUEE 2EFEHE YA AWo] 53X EEE 2T 7K EFMixingdtth, 28 2=
7”3t 425 5 FAEE
Aol dol Td & ZHzhe] Aol F71el
FH, }=3 A=x7}
ol wmug = 9l

5 Sl o WAsHA

|
g Ants T FARE UMM
=

(o
Frtl
Ho
filo
>
4
r
[t
N
o
2
9}
=
o
=1
o
2
=2
5,
k1
w 4J
=
=
rlr il
N
N
S
i)
b
Ju

WA B

{<F8 HRAANA AZFTH 89
D e 2 2 AR MEA dxHe FHe A3 FEAE A8 AEES 54

B!

@ $AF £F F Ago] HohA YEE SAY AS 8 S44 LEE 18° Coldhz
FASE o] Ba

Q) Ax 48 A
b Aegtv: 45 ZA587] D WE-4° 0 > § 9 BAE EFEFE2° 0 > Y=
BE H7D > T > FAMEE/ISA
b 2= 945 74547 > We-4° 0 > AREAZY] 2mm) -> FASE L 2EHE
H7F > &% -2° Co > A D EFAEE/ISA
4 AFE La/sHd 4 4
b 254 Aol (018)
1 day =4 2 day 3 day 4 day 5 day
22°C / 92% 25°C / 15 & 20°C / 90% 15°C / 88% 15°C / 86% 15°C / 84%
(h =74(026/28)

>
o
frl

1 day =4 2 day 3 day 4 day 5 day
22°C / 92% 25°C / 15 & 20°C / 90% 15°C / 88% 15°C / 86% 15°C / 84%
6 day 7 day 8 day 9 day

15°C / 84% 15°C / 84% 15°C / 84% | 15°C / 84%
(3) o] B el 2=A 0] (340)

1 day =4 2 day 3 day 4 day 5 day
22°C / 92% 25°C / 15 & 20°C / 90% 15°C / 88% 15°C / 86% 15°C / 84%
6 day 7 day 8 day 9 day 10 day 12 day

15°C / 84% 15°C / 84% 15°C / 84% 15°C / 84% 15°C / 84% 15°C / 84%
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3. 28 TR 9 RA5E HFAAR VM AP Y

7 =5 798 vlE 2 FAR mE FaaAA T HHE
B ol
T =

WE2A A FAEA

D =%
b A& B8
© 45 & 2 A
VE5F BARE <& 3-2559 Zo] AFstd Frlstirt. d852 CIALAT W53l
A ARSI e B SAT 59& ME o)8sien, 3om X 3cm X 3cme] 7Y FE
= e e 43

w27 sf-sslr] s WEAA Hasiat. FAss wigelel stA &
71

A AFFste] Ex|EHA T &3, A, UA, 2 dbls 2571 9 FAFHEE oo A5 AL
£33l mg AdH W L2 HHEYT =3 THo Eo] BFHYA FEE ARLEHA Hol
E =
@ A=z w4

YEHL 4° C7HA sl&A & =8l Z X (Lactobacillus sakel, Staphylococcus carnosus)E
AYg FAEZ I EF(mixing)S AAISATE A AES &1star &3 (choppen)el 4 3mm
SHClEE AXsta B4t 2= se Y] A8 37 SdolEd yolz I/ MdAs
I outE 3mm ZEClEE AASAT. BHdte] U £ 2= -2° C A=olH, 2HEE
Qo ARA 2§ JATE o2 AR FEF YA TFES LA Sto]HE 2 A o
A(Q 40mm)s &3] TIANA & F A FFH20090E FHsAT =g Aol »2r3
she-2o A HE B ARE AASAT <OF 3-DE WELAA AXFHS UERd Zlojth
a2 2497HA & 22-24° C, 90-92% Mo E RSP, 2EH olF JYAFHE
15-16° C, 78-80% = o2 12¥¢71#] LR E HAISIA T

N
l
l

[

(G 3-25> WrEAAA] Bopd wghy)

457 4 (kg) Skl (kg) 25X (H]aL)
Pork lean meat 80.000 80.000 -2°C
Pork back fat 20.000 20.000 -4°C
A=5 3 100.00 100.00

Ky 4 HA

NPS(0.5% nitrite) 2.500 2.500

Medditeran spice 0.500 0.500

S1 spice 1.000 1.000

Sodium Ascorbate 0.050 0.050

Black pepper 1/16 0.250 0.250

Starter LD20(¥ & 2~ E}E]) 0.025 0.025

=g 1.500 1.500

Avks 0.500 0.500

FAs A 6.325 6.325
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<18 3-9> HFAAR AZ T

o2

1 0
il
a4
Q@ 4 WU
a7zt 5o FEZEHS AP eH, 71 FA dgb 43 FAE ZAHsAY. A
e 40% 2 AA I T

pHE Z7|%H FIAZI7HA AEZH o2 pHE EAFHAT. A g2 Axs 20 g F7/

80 mLE wlgd¥d Yu #AV|E o]&3ty 2% B¢ F+ZF F pH meter(Orion 3 star,

Thermo electron corporation, MA, USA)Z A 3s}H

THEZAEE A O ARE AF7)d 5 g9 MES ¥ 25+1° C oA FEIEH=E
= z

2
=21 7](RTD-200, Nobasina, Pfaffikon, Switzerland)oll
o

S8R

TEIFFS AOACH (0000 whel 105C k71 =W (FSJ-785D, Jisico, Seoul, Korea)o.2 #4
sttt #eAAE AAISHATH

ZZA 78 texture analyzer (TA-XT2j Stable Micro Systems Ltd., Surrey, England)E A}-&3}

o Ao ZHs}AY. AZL 30mm Zol2 A FAHARYE SHIIANL, A F=dL
pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s, maximum load 2 kg, head speed 2.0
mm/s, distance 8.0 mm, force 5 g ©]1 9™, hardness (kg), springiness, cohesiveness,
gumminess (kg), chewiness (kg)E 4F=3}53th.

h A3 g
o =
L o

GE 3-262 Az TasLAA e Barizt T A&l s 43 23

N B QYo =
otk WE &4 F AFS ASHOE Past: FAS BPOM, 12UZe 41%717 HoiA
WEE FRIAC CE 32D 4 L GHOR ARG TEAAAS] LE/T F pH o)
s 2A% Asolth BE27] YK pHE Aol 561 o] 56202 Urhor], A%
Hog ZastEA SAL 1283 475, H4ol 4722 veh} BEE FRIAL. AS AF
o] FRIFE SA4l0] 34.47%2 Ehon], QAe 3332%2 UER} R 40% olste] -3
Fe BT, FRBYEE AAHOE 087 oI5t §e UEhIUTKE 3-28>. o)A
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All values are mean=standard deviation of three replicates.

& P Means within a row with different letters are significantly different (p<0.05).
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TAHOE Az HEALANAS ZE(hardness)7t A BT 25 o 9A UEET 48559 2
& 2ZdA FFolz} 97l WEA AFANE AE o7t Sl Ao vepdth AdHow
AzA 20AR Qote 2ALS ZER §7] YAAE Anse TH A Xil&‘s}% Zol #
83 Aoz HAYg
(E 3-260 O d8K02 Axd FaaAR e Tar)zt F 1 Wt
(291 %)
T 0.5 14 154 24 34 54 8 124
A 0.00 7.35 10.29 13.60 16.91 19.85 24.26 30.88 40.50
Sl 0.00 6.98 10.85 14.34 17.83 20.93 25.58 31.78 41.76
All values are means of three replicates.
<E 3270 & dES0E Azxd DELAA Y BRI F pH A3}
T 0.5 14 154 24 3d 5 8 Y
A 5.61 5.60 5.57 5.47 5.34 5.26 4.96 4.78 4.75
A 5.62 5.61 5.54 5.48 5.30 5.11 4.85 4.76 4.72
All values are means of three replicates.
GE 3-28> 42 d850= Axd HIALANAY FESAE, FEIH, =270 Ag)
A8 5
Traits = o]
T8 (%) 34.47+4.34 33.3243.24
Aw 0.864+0.083 0.861£0.075
Hardness (kg) 3.16+£0.56 3.87+£0.42
Springiness 0.87+0.08 0.88+0.09
Cohesiveness 0.48+0.03 0.45+0.05
Gumminess(kg) 1.78+0.33 1.95+0.35
Chewiness(kg) 1.32+0.01 1.45+0.04



@ Agggl ne
A sl F55EH= %}Ei/\]ﬂ% 1ol ot o) F4o] BojAH, &3} sho] A
A

= =
HolAY AR T AAtsHZE TSy WZol Tl &LHAE HEAL e AFe N
Wat7] fsfiAe Lo ste R ARE FRY Fart Jdv 53], HELANAE IdiFo s
°F 30% ol AWS TRt FAFLE, ¥E W Ax GAS AXNUA TAHE Tl
o) AW FH dre dF oz FUHshy] dEeol &LHAEdAE FA X HUHE W
dt. ol dsf, BELEAAY AS FaAT7] AT A7 ASH s JPHa =,

inulin(Mendoza, 2001), soy protein isolate(Kim &, 2008)& X 7}sle] A|Zg AR FEALAIA|
oA ZZ 7ol FHEE AL A3, linseed oil(Alejandre 5, 2016), sunflower
oil(Mora-Gallego &, 2016)% #2 AEAFE o83ty TEA ALs AT A7E T3l A
W A ThsAdEs Felskdth
ojA Y AL AF AW B o] FEFES H|X 7= AR, AFYRF o2

nz & A7) wEel ol HASIE Fdev) o, AFe AA wet AF A
< vA F JoBE ANHETIEF] MAEAANA Az PR FFE 2AE ot o w
gA B ATy 53 ‘E&E*/\]Xl(’ﬂ AEE s Ao Hrrgo] =y 2ede] WEAAA
o] F4o] mAE=
JNZARE &858

b Amx 2 9y
O ds &9 ¢ AF
°J§_qJJr BAEE GE 3-299 Zo] AlFsted Fvlstdoh AWz 10, 20, 30% EFA LS
AR, 9552 AN 2 d55E EYste 3 cm X 3 cm X 3 cme] FH
ﬁ‘:ﬂi et EAA Basdn sieA 4 mEA st fs EvlEdth. FARE
vjetnlol sHA A Al Fsted FRlskATH

N

@ Az Wy
5L 4° C7HA Qs sAZ &= iE}Ei A X (Lactobacillus sakel, Staphylococcus carnosus)s
A3 AR Z I3 EFmixing)S AASATE HAGs 420 AL st &3 (chopper)ell

A 3mm FHOIEE AAetal BT =S =] fdl 37 FHolEd yeol= U
B AAska vig: 3mm EEOlEE AAEA T £t U 9 2E= -2° CHEH, &
[e)

EBHE 2 AHAA 9 § JA7E o8 A A FEE YA A &3S HAASA sto]B
2 Ao A(Q 40mm)S Fw3] TIANA T2 T A FHQ009OE FHSAT. gl Ao
283820 g 2D AXE AASAY. <Y 3-1008 FEAAA AzFAHES UERH
Zolth BE 27L& (E 3-300F o] JAYPaArt 2YAAE 22-24° C, 90-95% 2oz L
F819T, 227 o] 3UxF HLEE 18° C, 80-85% ZAOE 21974 HEES AASATH
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<E 329 Aol wE EasaA g

LA 10% (kg) 20% (kg) 30% (kg) Temperature (°C)
Pork lean meat 90.000 80.000 70.000 0
Back fat 10.000 20.000 30.000 -4
2 A 100.000 100.000 100.000
B Con Tl T2
NPS(0.5% nitrite) 2.500 2.500 2.500
¥yedg 1.000 1.000 1.000
Sodium Ascorbate 0.050 0.050 0.050
Starter LD20 0.025 0.025 0.025
Medditeran spice 0.300 0.300 0.300
Siliana(German) 0.500 0.500 0.500
g =95 (1) - - -
Black pepper 0.200 0.200 0.200
2 A 4.575 4575 4.575
L2 104.575 104.575 104.575
<19 3-10> TaAAA Ax FH
A5 A7 2 WF AR A
ARE AF % 92
Y% 73
Ay
il
WE/%A
<(F 3-30> HaArAA HE =4
7 Azgd 0.5¢ 14 257 (158) 24 3 44
%E("C) 22-24 22-24 22-24 24 22-24 18 18
FE(%) 90-95 90-95 90-95 - 90-95 80-85 80-85
zA 54 6% 7d 8 9d 21Y
L 18 18 18 18 18 18 18
FE 80-85 80-85 80-85 80-85 80-85 80-85 80-85
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H
HE7IZE S FRAES SANASH, 7€ FA UiH AL FAE SAHSAT. B
24

pHE Z713E ZFEAVIZMA AEHH o7 pHE EA43AT. 24 o AlE 20 g3 S/
80 mLE H|dHo] Yy FAV|E o]&sly 28 B FAI F pH meter(Orion 3 star,
Thermo electron corporation, MA, USA)Z A3}t

TEISHAEE ZA Uz ANEE AF7)d 5 go] AES Y 25+1° C A FEEAHE
=24 7](RTD-200, Nobasina, Pfaffikon, Switzerland)oll ¥& & Hdo] & w714 7|vgpd & Fk
< =SA3A

352 AOACH (200000 whe} 105C b =W (FSJ-785D, Jisico, Seoul, Korea)lo. & 4]
o #5AAE AASET

Z2 7+ texture analyzer (TA-XT27 Stable Micro Systems Ltd., Surrey, England)& A}-&-3}
o Ao ZHsAY. AEZL 30mm Zol2 A FARYE AL, A =4
pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s, maximum load 2 kg, head speed 2.0
mm/s, distance 8.0 mm, force 5 g ©|% ™, hardness (kg), springiness, cohesiveness,
gumminess (kg), chewiness (kg)& 4F=3F T}

B e 7Y /WS HFeE ANESY B4 E 53
& 71Fol YA wH FAT F B APl Yak=
2t E s Aol os) A g2 sl B-mg Yk, 5-u)$- 2o, ,
oh), =A(1=v-¢ &A7|th, 5=v]-$ Astch, A¥ksk(1=v]-¢ Jm}, 5=u]-9 F3irhel s}
BHsL 1 BFAE Fate] mmshgich

Ao 2 Yepth dwrd oz 21U 7kA] 40.5~41.76%
‘%E/\/\IX]%% 14-21Y
o, AA% =23t thE Kim ~(2008)4 Azl 5Y3 713 A
7boll A Wpakeko] ok 2o %L;—E}jl 1B 1% Muguerza $(2002)¢] Ao} X3}t
=3+ Mora-Gallego 5(2016)-2 sunflower oil2 thAI3te] AWeES A TE LA AL
AZeFo] U3 A7t $A4359S v weight loss7F gtk B skt weba] A 29l
AeA AF ARE Al HHY AFFgFS AT A7 SHAA FaostA aEE oo

N
=

>
o N
lo
= 4
d ox,
o o\ rlo
a
o, ol

S el A

kS
o
o
v
v
o
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ihd
_V‘_l‘
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%
I
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1
P
lﬁ
ool
é
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ﬁ
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N
|t
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o

(E 3-30c AT e TasA A2 pH ¥M3tE yehd Aot Aekao] 30%Y o

27| pHE 5962 = F=A Usytou, L art AESHAEA EaAZe| wep A pHo
FEFE VA A v Ao E YEWT HF pHe 21¥€9] 4814852 YEEth <& 3-33>2 &
AAAA Y Aol e Wax7|e} TEA IR, 95, FEEAEE YERE Aot
g 27)oll= FEFFo] 56~58%, AWEaFo]l 19~22%, @A gaFo] 15~16%= UERg oL}, o
8 £8 Joe FEo] 26~34%7tA HAFHEA, A oz a;f;%to] Z718 AL o 2= 9]
Atk GEE 2 o7t YReH, FEFHEE 27] 0949014 FE F 0.870]32 FadiwA
Az sido] Z o] Fojxl Ao E Btk



GE 330+ HEAEANA Y AWEEdd mE 22A7HS #ludgt Aoty AW 7] Skl
wrE} FEAAA 9 hardnesse FeA o2 A YERTHPK0.05). Springiness= A3 710l
S7vetH A A FSrtskeE B Z1Ql zbol= YEhUAl 4 tHp>0.05). Kim -5
(2008)37} Olivares 5(2010)2 W& A R A A A "FgkaFo] ZHASlo] whel hardnesse} chewiness
7F SV Baste] B ATt fARSE AAE JEMSlRL, Mora-Gallego 5(2016)2 &
BAAANA Y textures AT EFRT AT O & dFS Bevhal st BEaAAA Az
A Aapekeke] FQoAS Az th =3 Mora-Gallego 5(2014)8 A A W& AAIA BT}
sunflower oilZ twhAIgF W& A AX 2] cohesiveness®} springiness’} F718tHtha Hyste] v
FAAA Al AEAFY AHEo] ThedE Bkt

< 3-350v HRAAA Y Agtee WE Ay EAS vlug Aot #5R7F A
20% A A TolA AMA R FE& %

of

o
=
o
A
Jo
1o
J

<E 3-3602 TaaA A Aupgtafo] WE TF 279} F3A AWt Ao dls] vl
Zolty, MALAAY A Fol & AA e FAEL Bad 93l oo T HE R
FTHAEe] AAEHY = sHAITE F2 A o] e o] A A4, ketone, aldehyde % alcohol

T IRAY =H4ES A FvY FH A JIdste AeE ¢# A lthHalvarson,
1973). webA, HE x7|ef TE T8 Fo AT WE AL 240 WSk tisf ot
B "oyt Ao @Ev) o] FoyxHA g zr|ole g E A W4H(Cis-10-pentadecanoic acid
methyl ester)o] YEltal, methyl eicosanoate= AFexl Ao 2 Hol, WH A A4k 2Ado] W
sh7b Ho] BEA IS Fv S & F ATk Halvarson(1973)2 TR AAA 9] Az Z
% formic acid, acetic acid, butyric acid& AZ3tHoH, sido] dPHeo| me} acetic acide
TE7F STttt Bt ow, Exst A 4ke] 2xF Esfiol s ¥/ aldehydef o] 4k
o)l sl FLA A Wako] A E T H al(Hornstein. and Crowe, 1960)3F3th B Ao A
T 0E Ay Fo] BEExspAUALY] d”o] 2etA AFo Fuldd 9FS HFoH, s4 T F

Asts TG AEe] AlFe FrdA dEFe VAE AoeE AAREH.

B ATEe AdsEn AEe A4S HEaAAe) Fhdd dFL vAE asde A
TEaAAE d2ge] AW, BESH 24, 474 o

£ HAn. A= AT 7EEHE X
[e]

Lt‘ixc_)_ "E (o] H
& HAel FEANATL YA golstu, Aol BUE ArkE R dolx m
Y £ gtk B A7 Avg EgE, 2t 9eks AT AFFhd o 2}
g olFejd Bast ok
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< 3-31> HELAA Y Aol W Tar|3r T 2 W
(<1 %)

A

gu | 99 | 05 1< 2d 3¢ 49 5¢ 8 129 162 | 21d
o O

10% 0.00 7.35 13.29 17.60 21.91 24.85 28.26 32.88 35.00 37.98 40.50
20% 0.00 6.98 13.85 17.34 21.83 24.93 28.58 32.78 35.40 38.24 41.76
30% 0.00 6.12 13.43 17.19 21.65 25.00 29.89 3343 35.80 38.44 40.84
All values are means of three replicates.
{F 3-32> HELAA 9 AL wE Ta7|F 5 pH W3t

A

sap | B8 | 05¢ 1< 29 3d 4 54 8 12 164 219
™ o

10% 5.86 5.60 5.47 5.35 5.26 5.11 5.05 4.90 4.85 4.76 481
20% 5.87 5.61 5.44 5.33 523 5.12 5.03 4.92 4.84 475 4.84
30% | 5.96 5.65 5.49 5.38 5.30 5.18 5.08 4.95 4.86 4.80 4.85

All values are means of three replicates.

2 1k

H] 1

71ZF | AT T (%) ZA (%) 2 (%) 3]3(%) A= (%) Aw
10% 58.25 19.42° 1572 4.67 2.07 0.944

j;f;% 20% 57.79 20.66 15.54 4.04 2.16% 0.938
30% 56.77 22432 16.42% 4.94 2,07 0.936
10% 34.15° 21.2° 35.0° 6.23 291 0.835

%E 20% 29.45% 35.3% 27.4° 498 2.74 0.858
30% 26.91° 40.4° 23.6° 4.72 2.84 0.865

All values are means of three replicates.

& b Means within a row with different letters
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are significantly different (p<0.05).




(E 3-34> TE2ANA G Aol mE =27 Hlal
Ea 10% 20% 30%
Hardness (kg) 2.84+0.30 2.78+0.33 2.58+0.40
Springiness 0.90+0.09 0.91+0.09 0.92+0.08
Cohesiveness 0.46+0.05 0.51+0.07 0.50+0.05
Gumminess(kg) 1.31+0.24 1.42+0.24 1.29+0.34
Chewiness(kg) 1.18+0.02 1.29+0.02 1.19+0.04
All values are mean=standard deviation of three replicates.
& b Means within a row with different letters are significantly different (p<0.05).
(E 3-35 TE2A A AL e AsB7F vl
10% 20% 30%
Aok 3.70+0.58% 3.90+0.43 3.50+0.44°
Al 3.70+0.76" 3.80+0.49° 3.70+0.45
21 3.80+0.54" 3.90+0.38° 3.90£0.52°
Pl 3.90+0.67" 4.10+£0.39° 4.00+0.49%°

All values are mean=standard deviation of three replicates.

& b Means within a row with different letters are significantly different (p<0.05).
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< 3-36> LAELAA Y Aol mE Tdax7|ef HEaFTE A AP W3t vl

g 27 HETE

Component Name

10% 20% 30% 10% 20% 30%
Methyl butyrate 0.0000 | 0.0486 | 0.0145 | 0.0076 | 0.0000 | 0.0124
Methyl myristate 0.0640 | 0.0823 0.0977 | 0.0838 | 0.1140 | 0.0944
Cis-10-pentadecanoic acid methyl ester 0.0000 | 0.0000 0.0000 1.0484 | 1.3996 1.1265
Methyl palmitate 0.7965 | 0.9633 1.1547 | 0.0000 | 0.0000 | 0.0000
Methy!l palmitoleate 0.0602 | 0.0698 | 0.0718 | 0.0616 | 0.0807 | 0.0689
Methyl heptadecanoate 0.0137 0.0256 | 0.0338 0.0231 0.0329 0.0265
Cis-10-heptadecanoic acid methyl ester 0.0000 | 0.0135 | 0.0150 | 0.0000 | 0.0160 | 0.0000
Methy! stearate 0.3974 | 0.0493 | 0.5990 | 05413 | 0.7665 | 0.6055
Trans-9-elaidic acid methyl ester 0.0810 0.0962 0.1015 1.1327 1.6201 1.3747
Cis-9-oleic acid methyl ester 1.0541 1.3199 1.4134 | 0.0982 0.1207 0.1028
Methy! linoleate 0.1012 | 0.1469 | 0.0961 | 0.0374 | 0.0762 | 0.0916
Methy! eicosanoate 0.0213 | 0.0274 | 0.0297 | 0.0000 | 0.0000 | 0.0000
Cis-11,14-eicosadienoic acid methyl ester 0.0000 0.0000 | 0.0163 0.0152 0.0143 0.0245

All values are means of three replicates.
10% 20% 30%

Ak

= =

<IH 3-11> HAEALAR o] AgHeko
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Azt #54 54
A
b A= 9 g
48 FH 9 AF
YESI FARE <E 3-3DF o] AFFste] EnleAtt Base detvl= /M 7122 4
g FHE A JA AL, FY1H 52+ Siliana Al=2YH FF, TEHIZAZYOR
BE Won, ojggotst YFriy Fo Azde ARSI

b. A& "
AzgHe <1y 3-1003 £t

CE 337> 7 F7PE SAL 2= FARC e BELAA g

(=F91: kg
A8 Base 9] =d2 ojgg|o} 7t Temperature (°C)
Pork lean meat 90.000 90.000 90.000 90.000 90.000 0
Back fat 10.000 10.000 10.000 10.000 10.000 -4
2A 100.000 100.000 100.000 100.000 100.000
NPS(0.5% nitrite) 2.500 2.500 2.500 2.500 2.500
DA 1.500 1.500 1.500 1.500 1.500
Sodium Ascorbate 0.050 0.050 0.050 0.050 0.050
Starter LD20 0.025 0.025 0.025 0.025 0.025
Medditeran spice 0.200 0.200 - - -
Siliana(German) - 0.500 0.250 - -
Italian - - - 0.700 -
Hungarian - - - - 1.300
B-pepper(1/16) - - 0.200 - -
Grill beef seasoning - - 0.200 - -
27 4.275 4.775 4.725 4.775 5.375
A 104.275 104.775 104.725 104.775 105.375
c. =4 WUy
BHPAE SHH SRS U, 2208, 3-RF, 4- £L, 5= o}FEL)0E YIS
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W Av g 1%
<G 338> 72 =71
SHA7 ¥

54e 2E » & vlad Ao,
e T Y N e

ool gt AEgS B Ythp<0.05). Medditeran spice$} SilianaE AH&-3F 4413 ol Hungarian Al
2= M A= W 7P T2 IVE R AFE IEE 5 9le AeR Hln

CE 338 7 TohE EAL BE

DA g B BEAAXY BEHs} Hl@

&5 Base =41 =92 olgtz|o} 7+
Rt 3.53+0.43¢ 3.83+0.26° 3.75+£0.39" 3.66£0.35™ 3.81+0.31°
A 3.84+0.53 3.83+0.45 3.84+0.36 3.88+0.38 3.86+0.34
ol 3.65%0.42¢ 3.9440.54% 3.81+0.47° 3.69+0.31° 3.98+0.29°
ZAZ 3.76+0.35 3.79+0.27 3.81+0.41 3.71+0.44 3.82+0.32

All values are mean=*standard deviation of three replicates.
¢ Means within a row with different letters are significantly different (p<0.05).

A2l

<29 3-12> Z+ =7} Zhe FA R e o

e
A
o
rulo
r
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>

@) FF, 1FNFE AT BELAA
FZANA AFE FF, 1E2T 5o

=

3-39¢} o] AlFste] EHlstit.

E AHolrolA 7] Ys AxFIAHL <Y 3-1DF 2ok AWFEE WA 2mm
A7 AR F, Z43V]et BARE ¥ ARSHEA HAF 2% -2° C7FA EFsATH

(E 3-3D =2 FARE AHET TELAA Y g

(ZF9: kg
S F3(kg) 3571 (kg) Temperature (°C)
Pork lean meat 80.000 80,000 0
Back fat 20.000 20.000 -4
2A 100.000 100.000
NPS(0.5% nitrite) 2.500 2.500
R 1.000 1.000
Sodium Ascorbate 0.050 0.050
Starter LD20 0.025 0.025
Medditeran spice 0.300 0.300
Siliana(German) 0.500 0.500
ol = ¥ (5 0.500 -
Black pepper - 0.500
v 4.875 4.875
SHA 104.875 104.875

pHE Z7|7¥ TEAZIZ7HA AL£H o= pHE E43AH. 24 o A5 20 g 7T
80 mLE HIEH du HFAHZE o]&3te 28 ¢ #&% ¥ pH meter(Orion 3 star,
Thermo electron corporation, MA, USA)Z =43} t}.

TEEAEE 2 O AEE ZAF7]ol 5 g9 MES ¥ 25+1° C 2doA F&24
=24 7](RTD-200, Nobasina, Pfiffikon, Switzerland)ell @&
o

AEe] YWAE HEe AOACH2000] mel FRFFE 105C Ak 2w (FSI-785D,
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Jisico, Seoul, Korea), Zzer#z &= Kjeldahl ¥ (Kjeltec 8400, Foss, Hiller o d, Denmark), %
21} ghaFe Soxhlet (2050 Soxtec Avanti Extract Unit, Foss, Hoganas, Sweden), Z3]& 3$HaF
2550C oA 2 A 335 (F62730-26, Thermo Scientific, [A, USA)e.2 E23} ).

B e 979 259 S e E AR B4 9 538E AdWsta 479 AREEd o
gk 7)ol 9 U4177}Xl THd T B AP0 ds=E At 53 7S HAEWHS o] &5ty
ZF LA AA A dis] A g Q) (1=wj-9- o) 5=Uﬂ—r =0}, FrQ=vl-¢ Y}, S5=vj-¢- £
oh, z272H1=m-¢ 737]Eh 5=mll-¢- Ast}), Mwkst(Q=v]-¢- \pMT} 5=u]-¢- FF3tThol| st
BHst O HAEAE T8t Hlnlsk AT

455 W7 2 JE P A

= 7 I
7\‘7]“|‘§‘ X*ﬂ% Aol ¥ ¥A yehy & EE‘r pH°ﬂ e v Ae=Z AlsdHY. dEHI)
AIKE 3-41>, F AFY AE2er7F =JA T =2l Yukol= 1772 wjeulo] A AsHA
t}.
KE 3-40> 32 HARE AL TaAAR ] Wwaxr|e} daFaA PR vl

713Y A 2] (%) ZA (%) | oA (%) 3] 5(%) Aw pH

g T 56.71 21.14 16.32 49 0.925 5.97

27 |z 57.94 22.26 16.48 2.74 0.945 5.96

u} g T+ 28.06 35.05 28.12 4.87 0.859 4.98°

TE | gz7% 30.34 35.32 25.74 4.92 0.866 4.88"

All values are means of three replicates.
& b Means within a row with different letters are significantly different (p<0.05).
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GE 34> BFA RARE AL BE2ARS BT} M@

FF ALFTHE
ARkt 3.84+0.45° 3.96+0.43"
A 3.80+0.41 3.81+0.41
el 3.85+0.36° 3.91+ 0.44°
Z A7} 3.95+0.42 3.95+0.38

All values are meantstandard deviation of three replicates.
% * Means within a row with different letters are significantly different (p<0.05).
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o,

A3E EU =, @573 ayustuelA AA-g 754 A4 2BY 4F
= 9 E % 245 Hustdth XA B3 bt o E GABA AdsS 3
+ Lactobacillus brevis AlE<2] PM03, Y8, KA20, O52& & o AE3IHTH pH A5t 2 F0|AY
S sl A9E& FF< Lactobacillus kasel, Staphylococcus C&]‘HOSUS«] B3 #FE ALY
F3 FASEE FE 34209 o] At FRSAT. dRSS AWEE vtE
58S F9Ee] 3cm X 3cm X 3cmé] ?Hﬂ e 2 =g ‘@E/\lﬁ Bastant sisA g1
w=2A sfsstr] fa FHlstAH. FAREE wi@dled stA @A AlFste  FERIskiTh
Medditeran spice®} Siliana Al &4 S AF&3sle] sAHHE 7353t

; .ﬂ
o
il

23, AY, U4, 3 Qe 27 Wl FAHES ofo]AE Agalel vlg Mul =
LEE GHFUT £ W] Fo| YA YEE RS Fobsarh

(b Az= Wy

KI¥ 3-14>= FEAAA A
AR 3, AF7E Qi A”SH
714 Et2E Aol (04 (200g) o2 =4 o}aiu} 2
o ZHo] 2R Is2oA UE P HAXE HASAT %}E 2L 297tA1= 22-24° C,
90-92% oz Wa3H, 2EF o]F 3UAFEEHE= 18° C, 80~85% o2 21471A] ®
25 AAEtad

—

a0 T FEAES zxéﬂ‘%iiﬂﬂl, 712 FA vl Zad FAR SAHSAT ol

) I ZF7F 80 mLE vEHo Y #AV|E o] &dte] 28 Tt
w43 % pH meter(Orion 3 star, Thermo electron corporation, MA, USA)Z =4 6‘}0211}
TEEHAEE A O ANEE AZ7]d 5 go MES ¥ 25+1° C 214 F284
=24 7](RTD-200, Nobasina, Pfaffikon, Switzerland)ell 2& 3 H o] & wj7}lx 7]13}3] =
= S35
GABA 3$FaFe WaAAx Alg 3 go] 0.01 N HCl 3 ml #H7iste] &@9d AA 3 AQC
reagent (Waters, USA)E o|&3ste FE=AsIe A& HPLC &4 AH&stth column
reverse-phase column (150x3.9 mm LD. AccQ.Tag C18, Waters)E, U.V-spectrophotometric
detector (254 nm) A|EL ©|&3HUT. o] &S A solution (140 mM Sodium acetate, 5.6 mM
Triethylamine, pH 5.03)3} B solution (acetonitrile/distilled water = 60/40)2] gradient condition
(initial 100% A: 35 min 67% A)o|A flow rate 1 ml/min, injection volume 20 pl & ZHo = &
A3k

Fd4 23S 93 ¥ixE+= PCA(Plate count aganE 244 EZE 93 #wix =
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) HjA| & A}L&3tch o+ =
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PR AFFA MARADE wer AR 25 gol BE FHF 225l HIESe] HNF g
Hj ZJo] =wbatod 35+2C, d7]4d oA 244K HH%“-%J T AAE Ags AT BCP
Hj A A A vAE WEA 7] 22 MRS E“er‘ﬂH?q o] A TS FHsA AN =
Aeee 28 o Bed 4 A4 GRE FAsrh
(3 3-42> GABA A 7154 Z4bdS 33 SEAAA 8 ge]
A PMO03 Y8 KA20 052 Temperature(°C)
Pork lean meat 80.000 80.000 80.000 80.000 0
Back fat 20.000 20.000 20.000 20.000 -4
27 100.000 100.000 100.000 100.000
Eigss PMO03 Y8 KA20 052
NPS(0.5% nitrite) 2.500 2.500 2.500 2.500
Feg 1.000 1.000 1.000 1.000
Sodium Ascorbate 0.050 0.050 0.050 0.050
Starter LD20 0.025 0.025 0.025 0.025
Functional starter 0.015 0.015 0.015 0.015
Medditeran spice 0.300 0.300 0.300 0.300
Siliana(German) 0.500 0.500 0.500 0.500
o =3 3 () 0.500 0.500 0.500 0.500
Black pepper(1/16) 0.500 0.500 0.500 0.500
MSG(7Hikt = o]) 0.200 0.200 0.200 0.200
27 5.590 5.590 5.590 5.590
7 105.590 105.590 105.590 105.590
<19 3-14> HaAAA Ax FH
A55 A7) 2 dF BAE AS
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PHE &7 B A%SH 0= Foid 2195pe] RE HelFolA 466-4802 LheA 2L,
FEIYEE 0870-08782 U} dzsge] & oo Rtk FFG FARTE 3718
U gashs FAE GeRA Dok, of Rl aAE o @7k Was) Helt P03 A2
To GABA $oe WA 6UMPE FEs F7sEA, 21U3el ] AF 50.55mglkg e et

WA Y80 b2 =A yehy 39.23mg/kgS R th o] HE F GABA e
PM03 A el 77} 64.22mg/kg, Y8¢] 55.84mg/kgo. 2 e} TALZE ZEst e A AR 9] GABA
Fguche B4 deht, Hasd 20 2 PAR SoA GABA #Fe Wk} oo,

44 218 AN Bast 9 o ArHh

<3 3-43> GABA Q4 7154 Aids 3 HaAAAY pH ¥ 2845 W3}
gE [ AT | 194k 34zt 54t 92} 1293 1543} 1842} 2194
PMO03 598 5.16 478 4.68 4.74 4.68 4.67 4.67
KA20 597 522 4.80 471 475 471 4.70 4.66
Pt 052 6.06 5.18 479 4.66 476 4.67 470 4.70
Y8 591 5.20 4.82 476 4.8 478 4.80 4.80
PMO03 0.962 0.957 0.935 0.924 0.913 0.881 0.886 0.871
21 | KA20 0.959 0.956 0.936 0914 0.915 0.888 0.885 0.870
= | 052 0.956 0.958 0.936 0917 0914 0.886 0.887 0.876
Y8 0.960 0.958 0.937 0912 0913 0.880 0.888 0.878

All values are means of three replicates.

{3 3-44> GABA A 7154 Zibt& X33 BB AAA Y FH45 L fibds Hs)
(9] log cfu/g)

g5 | AT 1994+ 34zt 594} 9U A} 1294} 1592} 184 =} 2193
PMO03 7.79 7.28 7.55 7.33 7.16 736 7.38 7.45
KA20 7.68 773 7.66 7.30 747 7.68 7.17 7.50
T
052 7.56 7.59 7.63 7.63 7.76 778 7.60 777
Y8 7.74 7.65 7.54 747 751 7.37 7.54 6.84
PMO3 7.99 7.69 7.38 7.39 7.27 7.52 7.48 7.40
42+ | KA20 7.99 7.86 7.73 7.17 7.52 7.65 7.34 7.56
o 052 8.03 7.92 7.79 7.84 7.76 7.80 7.65 7.70
Y8 8.03 772 7.42 7.46 730 7.40 7.48 7.53

All values are means of three replicates.
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60.00

40.00

20.00

GABA concentration(mg/kg)

— Y8

0.00

1 3 6 9 12 15 18 21

Fermentation time{day)

<1¥ 3-15> GABA A4 7|54 Zikts 233 Ha LA A9 GABA g ¥3)

_84_



L Aabet 2BHE SRE EELAA Y] B5F FE 54

(D &8A} A E9)

Oh 95 F¥ 2 AF

553 FASEE <& 3459 o] AFste] sttt 4852 A “*@%“’ﬂ LIS (=
& F¥EtY 3 cm X 3 cm X 3 cme 7Y FHE Fe} PeAA BASAT A 42
W=7 s Fstr] As ERlstAT. FAss wignldl stA A AlFste] EHlskith
=

1582 4° C7MA sl & et Z A (Lactobacillus sakel, Staphylococcus carnosus)s
AL FAEE A SFmixing)< AASHATE HF3] 41Q0 AL &Astar &3 (choppen)d
Al 3mm FHOlEE AX st E4ElAth 2E4SS 9] f8l 37 FdHolEo yolZ 17
9k AdXeta vutE 3mm FYolEE AXA At st U 9 25 -2° CHEolH, &
B S 9 AEUa 2@ 8 A7 exu A A FEE YMA 3L AA ST o] B
2 AA(@ 4Amm)s Fw38] TIHAA 2 F A FFQ00goE FHAT. 2E Ao
2RIz A R 9 AxE AASAT <IF 3-1602 TAELAA AxFAHS UHERA
Z10] . Ly

=3 LS
E7 o]% 3¢ FHE= 18° C, 80-85% o2 21Y7tA] HaE HAAA

{(E 345> 28| AFZALE BT LA A v gHe]

S w3 (kg) Temperature (°C)
Pork lean meat 80.000 0
Back fat 20.000 -4
A 100.000
e Tl
NPS(0.5% nitrite) 2.500
=g 1.000
Sodium Ascorbate 0.050
Starter LD20 0.025
Medditeran spice 0.300
Siliana(German) 0.500
| =9 ¥ (5 )
Black pepper 0.200
24 4.575
A 104.575
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Q725 47 4 I BAE A
a5 5 ¢ 94

(3 3-46> TEAAZA TE =7

%A Azgd 0.5¢ 14 2B (15%) 2d 3d 44
25(°C) 22-24 22-24 22-24 24 22-24 18 18
55 (%) 90-95 90-95 90-95 - 90-95 80-85 80-85
zA 54 6% 74 8 9 21
+= 18 18 18 18 18 18 18
55 80-85 80-85 80-85 80-85 80-85 80-85 80-85

(b 2l Az

AaE A Eo aHA AEEE FZABITAL, FAA AdET 9= IS wHs ] wE

A =
AR U AEES AT @A Aol 71 d=rFolan, dubHQl SAe) ojEE
b Arewlel mlalskitt <& 3-45>= ZAMERE UEhd Zlojth &nlx f¥e <OF 3-16>
I 2T 2HA 2ARE (TE 3-1703 2ol A&lao}aaz WE AR ZAA T B Flo] ol
=] o)

A2 /BAY FITAAS PR ATHAL FELAAS AN ANHA P L0
57%, Fois) £ Ho] gl &
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(FE 3-45> An8|A z=AF 9

ZAF +3: Blind Label Test (i A& T AAA])

ZAE A 9 25~494] HY] S5 (random cell)

ZAF BH: N= 864

ZAF A A F AT A Sensory Lab. Test

ZAF 713k 2016.05.11

Al B A A AT

A Al $=A]: sequence monadic

Al 2] =41 counter-balanced designoll Wl F 2744 Al FH(AF/BEH)

WEAAA Gojdg: " BEAAA G ATy AT E A A wA Zo}, Aw T
e e ARG fAEE bl BT F ALWL A AFOE, AYS, MEeX,
shelsat g7 M AFGUE

{19 3-16> AH|A EA]
B Z4 UK MO% B 34 9UOAIX" FHA we B B4 SUgAUx” 20 e
HHE, HOHAUKIYE ] 0% HEAEOEI S 67 4%
: 1LSHIE0Ic — O 3% 1 302D Bt 9.3%
Ll =] B 14.0% 1B i B.1%
A4-GTRENER | 0.0% 4~ETR0MH N 2.3%
o~3EHTHH mm 7.0% 2~3JINRH § 2.3%
1JEZNTE 4 7% 1 TRt E 4.7%
oS W 4.7% 23T W 4. 7%
UZUWEE @ 3.5% UTUWH ) 1.2%
2~J2HH | 0.00% 2~ | 0.0%
Hojny | 0.0% Heke | 0.0%
0_1;% 2{)_‘0% qo_‘g% 50_‘1]% 0.0% 20.0% 40.0% 60.0% BE0.0%

a9 3-17> 2¥|A ZAFE 9

AZ AA

2]
o

Q) 2n2 2A Az B

ZH A 24 A3, A7) &% [SAH 5.78, [AHAH 557 o2 yERY (p<0.26), AHAFS] A HbY)
SEE AAA Ub 55 5o FHYE 2tEe Ao HiEAY AAA gb] e Y
217k, Bgk, 2718, R UE A, A AAAL vl REge A7to] ¢fstal #4

=]



o] FaA WEHE BN BATh ANASE AN AFS BAF R Y
S0} A7ko] Eoha AAE W, AAHE EAF] UR ZakA B Ay 1 wuta)
AR RAA AT F AT WAL FF Al Age AAAe] wEgos Rey
Aol Mastdm, A wkg Ank, ujen, F3mo] WK o g BaA LAE o] L]
SolAl A2 o AAHE AT FAHATG. EF Wi BELAAE HoB AFo| 9
LHASE ARSA B anA b 7540 ol Fou}, ofHE G BEEE B
$F ot 7 Aedr. AvEos A

o AAA gH AW EEE =X =7F o 9 B7hE
3, FF A A NSk Bt AEE W] ASE A FES Heo] Hastiit

<19E 3-18> An|A} FAF A3} B2 (Ht

| Eublpll=13 g mo

*
N
o
b

ERE] = | 3953 [morzrat ot 31.40|
e 2558 SaHetol2R =2 26.74]
B Ao )| o B2 s = 18.60) Z2 AT OES 23.26|
Z=lat 1744 |77 T TTF ’
009 4% B aioniizs ==y 1205| BRI B ES 23.28
90% e z= A0 24 E 1395 = HEEH 2 22.09|
24.4% o RS s porieraaas 2093
20% 31.4% B OH =0 2tet otE=S 18.77
9zt FS E=E=T 1279 =0 e 2HES 5
706 =5 EEEPIE- 1047| 2o =et 22 19.77|
= Sl otE = = =it
0% sigmg  SOIEE S oz0| (222t 0IER B otES 16.28
5086 26.7% aks EEiER g30| [(AHEHES 12.79)
=P =2 814 Z2lErEs 1047
4% BIRBOIHE Al2E = 814 |gr == 9.20)
24.4% 2
20% e Sokrkes 698 bz wez ctzs 814
Rislo= 581 e
20| &S gHES :
20% = DI &2t 5.81 fj_l N 814
18.6% = 2ot sa| PEAZE LS 8.14
10 = AL O orES (U= 28 6.98
o5 = 5.81] . .
|35 b = = E=1le] =
0% | W= — A= = 6.98|
S8 o say| BIREELEES 6.98
= sel M ES 5.81
= [} Sl B
<19 3-19> A&8|AF 7| &% Mean & 9] =} 24
pvalue
PO = 5 5.78 5.57 0.26 = == 381} —8—I1L}
22 I == 5.94 .00 0.72
B 5.83 6.17 0.09 s
S olEs 5.72 5.42 0.11 6.0
A2F DS = 6.33 5.60 0.00 G
sl e 5.70 5.13 0.00
= 5.0
IHHEE DNES 6.23 5.90 0.11
2| =0 == 5.81 5.97 0.49 4.5
BEE D= 4.97 4.72 0.33 a0 |
Aor o)1= = lH WH H tH i W o = W W W H 0
AOE IS = 5.07 5.07 0.95 of of o o o oi % % of o o oi E]|
ZrEIOF D)= = ™~ ™~ I~ N T S ™ ™ I~ P~ T
o s =2 ot st mom s & Mo @ Mo & & om W
=S8 s B5.16 5.43 0.00 e IO o= % Qﬁ
e e e 56.02 4.85 0.00
B TU DS IR SIS0 A 3 24
HEDNDLE [ 260(%%) [465(*) [809(*) |524¢+%) |604(**) |593(*) |564(*) |472(*% |4600*) |586(**) 1383(*) [355(+%)

KR U )

= MESN)|TE BIED AR, BN, BAR PEUR S48
=S 2 HOZ LE.
g

= HEDIDEQF MIFHE A2UAHS BHP 24 W S840 O 52 By

0y

BAL CHH| TP 22 BEES 290N, 1 9 SMSS 55 459 B2

o

A=
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710 —u— 8 A
2 —m—T}At

£ ZEE BMP 20 00120], B, M, ZENE ZFA OH] T 55 £59 25 gEE.
41201 20tH ERtHE Ho=Z SJH.

A

FAE B2 B 4% AE LA 2WAE g8 24dF & %
QA7)% #4719l fﬁSGS(—r)E 53 BASYOH, <E 3-46>3} 7
zob LLEFo Ul A s wWele] Baste], Ay
3 B2e dHL N GFHEES FAT Bast Yok

N —|—‘
HH‘

Al & A FsheE 30% A2 deds AT PMO03 A 2]
& % (kcal/100g) 486 465 376
e 315 (g/100g) 0.730 5.47 1.89
ol A (g/100g) 23.5 24.5 30.5
2] v (g/100g) 43.1 38.3 27.4
3 (g/100g) EHE =HE =A==
323}2) 1 (g/100g) 16.2 14.2 9.70
E W 22 (g/100g) 0.288 0.252 0.214
= | 2~ 8 & (mg/100g) 71.9 68.1 68.6
U E & (mg/100g) 1270 1290 1460
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5. ¥=F LELAA Y Y3t B £F3)
7}, Pilot scaledll A FRE F=F TEALANA A2THE HI
D A7 EHR Aol A4 e TaLANAY F42 54

b As 2 U

O ds 21 9 AF

=5 A EANE CJALATG I FZANA ARgsle At =55 AF8SaL, AREA
30mm X 50mm x 10mm#F7|E2 ZeA FAL=7F 4° C 71 2 w7hx] deAzl & ALEE
ATt FARE A, TEY, 1FI7VE, T3S, of~F 2RI ES, Medditeran spice, oF&
AU EF, starter culture(Lactobacillus saker®} Staphylococcus carnosus; Bitec starter LD20;
Frutarom; Germany)Z AF&3}ich wigulE <& 3-47>0] YeiAtt. =83 AR 5%)
¢} =8k silent cutterol A 19 o2 ABS AZF35ha, 98582 Alo]Z7F bmm A=Y o],
A B 2ol ~E Y Y B EFsAT AEFY Ao]=7}F 3mm A=A A"S F
S3AT FstE2 FgA Aol (0 18 mm), ¥ AP 26 mm), Sto]H el Aol (Q
40 mm)ol]l 22 FHSIAY. FAFZAL ARnIs-2oA TE 29 B 22-24° C, &%
90-92%= FASAIL, °F 24° ColA 15% ¢ TAS AASAT. A4 3-2097HA
15-18° C, 78-80%% & A A= £ 0, 1, 2, 4, 6, 8 10, 12, 16, 20¥ol| AEE
AHst FHAE Hrlstdon, 27 FARREH oF 40% ZEe] dojd uf A4S FEIAT

BE7)12F S FEAFES S-SR, 7€ FA tR] A FAE SAHSAT

pHe Z71F¥ FTEAI7I7MA] A EH = pH Atk A o A 20 g SR
80 mLE HIEHe] Hu H#AZE o]&3ste 28 B¢ #&% ¥ pH meter(Orion 3 star,
Thermo electron corporation, MA, USA)ZE =43} t}.

TEEAEE ZA Oz ASEE AZ7A 5 g9 MES ¥ 25+1° C 219A FEEHE
=2 7](RTD-200, Nobasina, Pfiffikon, Switzerland)oll ¥-& & #H3o] = uj71# 7|gtd & 3Z+
S A3 A

ANEe dRHEE A" AOACH(200000] wet =S 105C b =R (FSJ-785D,
Jisico, Seoul, Korea), etz a2 Kjeldahl ¥ (Kjeltec 8400, Foss, Hiller o d, Denmark), %
A vF skaF2 Soxhlet (2050 Soxtec Avanti Extract Unit, Foss, Hoganas, Sweden), Z3]& 3
£550C ol A1 2 A 3] 3} (F62730-26, Thermo Scientific, 1A, USA)©. &2 A3} 4T},

ZA 7+ texture analyzer (TA-XT2i, Stable Micro Systems Ltd., Surrey, England& A}-&3}
o Ao FHAHsHT AMELS 30mm dol2 HEtA FARAE FAHIHNAL, SAH 21L&
pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s, maximum load 2 kg, head speed 2.0
mm/s, distance 8.0 mm, force 5 g ©|% ™, hardness (kg), springiness, cohesiveness,
gumminess (kg), chewiness (kg)S AF&3}th

Fd5 AL 9% v EZ= PCA(Plate count aganE At EHE 9
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) HjA| & A}-&3}% T
WS AF3A AEAERE bt Alm 25 goll Bt A 225 ml 7k
Hj Aol E=hete] 35+2T, @71H oA 24A2 v & AAAE Hehs Bt
Hau Aol A =ZA W AE WstA 712l MRS H#ujR| oA et FHES B

=
jus)
==}
)

ok

2 o
@ 4
LA
oo o rr

o

. BCP
HA WA 7] =

ol
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=) :

of we} FEd Aoz FHof o] &3t 20 mge
3o ¥ refluxdol] A2ksk o] 10 mL 2 mM NaOH in methanols % 7}3}<
o B3 FAHLS AHow, o]F 4% H2S04 in methanolg 3 mL 7}3+ & 20&
A 5Eult}h vortexingS A A8t methylationS A|FH T Wy ©]% 1 mL hexane
S FE3}31o]lE FID(flame ionization detector)7} 2¥  GC(Agilent6890,
Agilent Technologies Inc., Palo Alto, CA, USA)ZEA3sIF . #4271 columna SP-2560(100
mx0.25mm ID., 0.20 xmE o]&3td ZSAsIFor, LELE==800CAA ©A 3t
2000C7FA] =Asl o, injection® detector&x=+ 2500C Fow, o]FAL heliumo 2
20cm/sE EHF o, split ratiox= 100:1E 1 4L ANEE F3d BAsdct. Aak A=
< FAME(fatty acid methylester) standard &4 ©]&3t &Y retention times <lste] &
A3t

AA o] 23k 7] e B AR 1 g& headspace vial(10 mL &3Pol A Fs}ho]
PTFE/silicone septa®} aluminium capo.2 53+ & 600C/500 rpme] agitatorel] 4] incubations}
AT} ©] % 650C syringe (HS 100 autosampler, Alpha MOS, France)Z headspace gas 2.5 mLE
A H sk AAAEFEOX 3000, Alpha MOS, France)?] injectore] Fste] A8t om, 4 A
AA 3 carrier gas(al-% a9 flow rate= 300 mL/mine] At} 4F=¥ 127] sensorg9] HHS-
e Alpha  soft  program(Version  8.01  software, Alpha MOS)E o] &
PCA(principalcomponent analysis)Z 2|30 2 A I EHSIA|A 22 T8z YElgo] EE T
g gttt A= B A < 34803 2o

EA A& SAS program(Statistics Analytical System, ver. 9.12, SAS Inst., Cary, NC, USA)¢]
GLM (General Linear ModeD procedureE &3t &A413tal, A3 B3k Hlae
Duncan®| t3dAS T3t Fod AA(P<0.05)s 28t

=
F
5

<X 347> U8 AWEES 7ER S @ AAIA] a )

Added fat levels (%)
Ingredients
10 20 30

Pork (5% fat content) 90.000 80.000 70.000
Back fat 10.000 20.000 30.000
Salt 2.485 2.485 2.485
Sodium nitrite 0.015 0.015 0.015
Glucose 1.000 1.000 1.000
Sodium Ascorbate 0.050 0.050 0.050
Starter culture 0.025 0.025 0.025
Medditeran spice 0.800 0.800 0.800
Red pepper 0.300 0.300 0.300
Black pepper 0.500 0.500 0.500
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<3 348> [AAF A =4

Parameters Conditions
Incubation temp(°C) 50
Headspace generation
Incubation time (min) 20
Pretrearment (g) 3
Injected volume (ul) 5000
Injector Injection speed(s) 250
Injection temp.(°C) 200
Injection duration(s) 15
Trap initial temp.(°C) 40
Spilt(mL/min) 10
Trap
Trapping duration(s) 60
Trap final temp.(°C) 240
Initial isotherm(°C) 40(2 s)

Column Temp.

Temperature program

2°C/s — 280°C(18 s)

Acquisition duration(s) 140

Detector temp.(°C) 290

Gain FID 12
Detector

Time between 2 analysis 6min

Trap final temp.(°C) 240
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of e WALAAL &4 F Az Y Wt diE <Y 3-2D
UEtE. A8E 10% H7Hek A7 A4 18 mm A TellA 6 drtel, A7 26 mm
Aol 10 debell, 274 40 mm A2 FelA 18 Rbell 2 40% == A=
20%, 30% #H7t& AuElTe= A4 18 mm Aol 8drtel], A 28 mm A el A
12 drkell, 27 40 mm Aol A 20 Lrbel] HeF 40%] =2ttt A= it 4713k
73l wet ofzhe] ztol= AMAN, FLI HANME AFFFol AU w FEAT
meA FYPs= Ao JERHETHp<0.05). 278 18 mm AT HE gFgS 54 1dA
10.05-12.27%, 2 ARl 19.95-25.23%, 4 ARl 27.05-36.42%, 6 YAl 34.93-41.93%, 8 Aol
40.67-41.04% % F7131 oM (p<0.05), 26 mm Hel 7o HAx e A 1Al 6.97-8.29%,
2Rl 13.56-16.15%, 6 DAl  2577-29.74%, 10 ¥l  35.76-40.10%, 12 YA ol
40.12-41.69% % A+ F7FFATHE<0.05). 273 40mm AT AzTFS &4 1A
5.10-6.77%, 4 YAl 14.88-17.33%, 8 YAl 24.70-26.72%, 12 AA ol 32.20-33.13%, 18 Lol
38.15-41.64%, 20 LAl 40.98-41.23%= Z7}ete A3 B THPO.05).

@ pH W3}
Agju) o} e Wt g AaAA Y FEI|G AL $A471 F e FEEAH TS pH o o

S > A
oz fFAET. 53], FEEAEE F HIS AFY "ol il dobd £ Ao W@
TFEEdEe pHE HaEY dxste & 79 A= A4S As|drileistner 5, 198D).
(R 34DL 471 T TEAAAY pH ®ste] dis] Yebd Aoty ZE HaEALAA 9
pHE @ax7] 586-590 RE Azs|A 8YANA ALHAom A% 0 (p0.05),
20 A74A HEZE AR O] A9 AAE] AR T HF pH = A 10% A7 A 20%,
30% H7bFRT LR Fotd fFolHo® w2 pHE UERNATHPL0.05). =7 27 o)
Z71d42 wEA7ro] AoA 7] wjEo] pH 7t $Al UERSTHp<0.05).

TE AAAS] pHeE dutd oz <A %7] 4kt #dEo] s A4ko] A E o
A7 F AEKHoE ZFAHW, olF mAEY widE Fa gl o3 el s,
ofu|i= Ak, hmuYole] AHoz QI 9zt AAFdste ATFES Bt =g 49 pH
AA B9 Az ddy Fole] FP®T ofyEl, fdl PR Aol wle TS

18 ° C ol Atoll A w&stgS i, pH 7} 5.3 H|vre & TAZE Yo ZHAas o] HUA
S JAg 4 doklucke, 1994; Kunz & Lee, 2003).
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<% 349> AWANEH B2 AR A Aol

2 Az EasA A2 pH ¥st

Ripening periods (day)

Fat Casing
level diameter 0 ) 4 6 8 10 18 20
18 mm 5.34+0.07 5.16+0.07 5.08+0.04 - -
10% 26 mm 5.86+0.12 5.48+0.07 5.30+0.09 5.16+0.08 5.07+0.08 5.01+0.04 -
40 mm 5.47+0.09 5.25+0.08 5.12+0.09 5.03+0.05 4.95+0.04 4.81+0.04 -
18 mm 5.40+0.10 5.18+0.06 5.06+0.10 4.99+0.08 -
20% 26 mm 5.89+0.15 5.50+0.11 5.35+0.06 5.15+0.07 5.05+0.04 4.96+0.08 -
40 mm 5.44+0.11 5.30+0.12 5.18+0.08 5.094+0.06 4.98+0.08 4.81+0.08 4.76+0.07
18 mm 5.414+0.09 5.17+0.08 5.04+0.07 4.97+0.08 -
30% 26 mm 5.90+0.14 5.49+0.10 5.28+0.09 5.13+0.08 5.04+0.09 4.99+0.06 -
40 mm 5.4940.12 5.28+0.12 5.15+0.10 5.07+0.08 4.95+0.09 4.80+0.07 4.75+0.06

All values are meantstandard deviation of three replicates.
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3220% AL F LREAAAY FREAPE WSt s vEeRd Aolth. %7
FESHTE 0936-0.943 Qom, 10mm AA HPe 29 oy, 26mm A He e
447, 40mm 27 AHF= 6LAl 09 olstE FASFA B HTHp<0.05). oA
2AA Y] pH 7 FEEAE G F7] WEdd, TEVF g wel pHYF 5302
ol WA S o] jsoelectric point ol ZM7E A welE W Ado] UojubAl Ho] water
holding capacity ©] A3tEHA AR 2] & ZFdo] =XF ] o o] thiKunz and Lee, 2003).

T3 HFAoE AA AT 084 olatE "olx WA wAEo] HEIed 1<
0.86 o]sle] =& &xr 4 A HMarianski and Mar1ansk1, 2008). A H7}Fel| wElA =
22 AANAE F9HA Aozt dERGA] 2 A THP0.05).

P

!
S AT WE GRLANY QR B AAS G 30 AL

) 19.42-22.43%, S A3} F
= AAE Ael ol BAY]
=23} 2F 25.54-30.98%, ARBF 276-3567%  SMA 26.60-38.20%, 3| &-3eF
113-613%% UEth Aol AWFE  FRBFol wA UBEOUE005), AW,
S gael Aols UEA SATHEX.05. AW @riEel Zrbgl mel FRgwe
ool Aozl YASHEX008), AW, WS 929 Hel7t UEhTHp0.05).

T = d

Atz o2 =3 {7 SA A AAFHT = ELAA F FaEYP FEFFS 35-45%
A5 Aow Buwa ¢rkZanardi E 5 2002). Kim 5(2008)& aAAXE9 <A Ato)
A AAN FEREFS FaEEH R, X]‘%‘fé}%h% auld e FUMSA T Baste] #
AT FAR AF#E YeAh. Mora-Gallego 5(2016)& A WHgteEo] hAdho] uwhet
FEIFS UG oY, AWdaled AEHFE UAS A, AEARIT YAE
EeRA FEEF] 238 FUEeE S Bt stATh
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<¥ 350> WAV e AL 7 Aol o AxF BELAX ] AR ¥l

After ripening

Fat level (%) Before ripening Casing diameter

18 mm 26 mm 40 mm
Moisture
10 58.25+6.87 25.54+2.43 27.4142.78 30.85+3.12
20 57.79+5.45 26.45+2.89 28.56%3.02 30.98+3.54
30 56.77+7.98 26.91+3.43 28.09+3.33 30.02+2.46
Protein
10 15.7242.54 24.85+2.66" 23.6342.12° 22.76+3.01°¢
20 15.54+2.11 32.30+3.86° 31.32+4.03° 30.68+2.96"
30 15.42+1.98 35.45+3.63° 35.67+3.46° 34.43+4.50°
Fat
10 19.4242.34° 28.60+2.35° 27.76+3.31° 26.60+3.40°
20 20.66+3.24° 31.40+4.03 30.84+4.66" 29.1443.98"
30 22.43+3 87" 38.20+3.43° 36.80+3.99° 36.20+4.02°
Ash
10 4.67+0.67 5.97+0.67 6.13+0.72 4.65+0.56
20 4.04+0.44 4.13+0.54 4.24+0.59 4.98+0.44
30 4.14+0.76 4.60+0.52 4.13+0.55 4.7240.43
Salinity
10 2.25+0.21 3.41+0.30° 3.45+0.41° 3.21+0.48°
20 2.21+0.26 2.94+0.43° 2.90+0.34° 2.86+0.41°
30 2.23+0.18 2.88+0.32° 2.91+0.38" 2.84+0.33°

All values are meantstandard deviation of three replicates.
*¢ Means within a row with different letters are significantly different (p<0.05).
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=

ARG = Foll & AA EBe uAEY Zio sty olnito=HE AR
U Rl AAREHVIE SHAINE F=2 Ao] FEallEo] A F A WAL ketone, aldehyde % alcohol

& st Fvel FXleo A Jdste ASeE ¢# A JrHHalvarson,
1973). webA, HaE x7|eF TaE T8 Fo AWHTbe] wWE AW 2Ae] W] i)
dolE FHerh Utk AAT} ALFHIbe] WE LRAAAY Al 2AHE FE 35D
Uetyilith. ®r& %7] butyric acid, myristic acid, palmitic acid, heptadecanoic acid, stearic
acid, oleic acid 5°] =2 Ao, &F& FF Fo= myristic acid, cis-10 pentadecenoic
acid, palmitoleic acid, elaidic acid, oleic aicd, linoleic acid, eicosadienoic acid 7} =
WAF(Y. 53], waxr] EZA| W4 palmitic acid 7} @& Fol& WAHEZA gon,

=
E 23R4I eicosenoic acid 7F & Foll= AR gt =9 HE T BE AR
oleic acid & 743}l elaidic acid ¢ eicosadienoic acid 7} 718t A& B 4 93ttt

273 ARATIE TEALAAAY texture A0 HR|= G &

Zlolty. A7Vl FUHgel  wet  WEAAAS hardness & /£ F
UERSTHPK0.05). 28]y Aol & 40mm HEALAAANAE Fadles AIFS HY

UEFFA] gEETHp0.05). ¥HA, springiness + AW 7ol SrlslHAl &
3} HAgou Fo3 <l Aol= yebA] & th(pr0.05). 53], #7d°] 2 18mm
AR A, ARrgEFo] Aol uwhzlhardnes, gumminess ¢+ chewiness 7} 74 Sk=
< HA(p0.05), 2ol A2 TAALAA S A AWl o 9FS v As & F
Atk Kim 3(2008)7 Olivares 5(2010)2 TFEAAA| A AGEaFo] ZHAadte we}
hardness ¢} chewiness 7} F7bstdthal Huste] & A9l FARE AdE YEUWAIL,
Mora-Gallego 5(2016)& WaEAAA 9 texture & AFIFRT AWsHEe o & IFE
WEthal st A AAR] AzRA AT FeAS AxRIAT. EI Mora-Gallego
5201492 AAL LFAAART sunflower oil 2 tiAIgE FFAA XS] cohesiveness £+
springiness 7} E7FstAthal Basted R EAAA Al AEARFS AREo]l ThsdEEe

R 3} T}

Jo
o
o
ro
)
o
o rir
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<3} 3-51> AW 7}Fo] wE G aAARA o] X4k ZA Bl

Component Name(mg/g) Before After

10% 20% 30% 10% 20% 30%
Butyric acid (C4:0) - 0.049 0.015 0.008 - 0.012
Mirystic acid (C14:0) 0.064  0.082  0.098 0.084 0.114 0.094
51Ty decenaie acid i ~ 0000  1.048 1400 1.127
Palmitic acid (C16:0) 0.797  0.963 1.155 - - -
Palmitoleic acid (C16:1n7) 0.060  0.070  0.072 0.062  0.081 0.069
Heptadecanoic acid (C17:0) 0.014 0.026 0.034 0.023  0.033  0.027
?Cisi‘;gﬁlfg)tad“en‘)ic acid - 0014 0015 - 0016 -
Stearic acid (C18:0) 0.397  0.049  0.599 0.541  0.767  0.606
Elaidic acid (C18:1n9¢) 0.081  0.096  0.102 1.133  1.620 1.375
Cis-9-oleic acid (C18:1n9c) 1.054 1.320 1413 0.098 0.121  0.103
Linoleic acid (C18:2n6¢) 0.101 0.147  0.096 0.037 0.076  0.092
Eicosenoic acid (C20:1n9) 0.021 0.027 0.030 - - -
Eicosadienoic acid (C20:2n6) - - 0.016 0.015 0.014 0.025

All values are means of three replicates.

<X 352> AWATST e A4L A AclHer Az BE2AA] 27t WA

Casing diameter

Traits Fat level (%) 13 mm 26 mm 20 mm
Hardness (kg) 10 4.16+£0.56™ 3.67+£0.42% 2.84+0.30%
20 3.54+0.43"™ 3.32+0.41 2.78+0.33%
30 3.28+0.39* 3.02+0.41* 2.58+0.40%
Springiness 10 0.87+0.08 0.88+0.09 0.90+0.09
20 0.89+0.09 0.90+0.09 0.9140.09
30 0.90+0.08 0.93+0.08 0.92+0.08
Cohesiveness 10 0.48+0.03 0.45+0.05 0.46+0.05
20 0.47+£0.06 0.50+0.05 0.51+0.07
30 0.46+0.07 0.47+0.06 0.50+0.05
Gumminess(kg) 10 1.98+0.33 1.65+0.35 1.31+0.24
20 1.66+0.23 1.66£0.17 1.42+0.24
30 1.50+0.23 1.42+0.23 1.29+0.34
Chewiness(kg) 10 1.72+0.01 1.45+0.04 1.184+0.02
20 1.48+0.03 1.49+0.02 1.29+0.02
30 1.35+0.04 1.32+0.03 1.19+£0.04

All values are meantstandard deviation of three replicates.
¢ Means within a column with different letters are significantly different (p<0.05).
** Means within a row with different letters are significantly different (p<0.05).
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@ Fv7 2 FikdT 33
GE 3-5Dw AAR AAE7M wE LaAAAY 4 F FIETS AT FEE
UJeElA T aAA R fAFF FAFE 27] 4-5 log cfu/g oA a 29 7 log cfu/
g older F4% o A&l o] FoAHL(p<0.05), olF FHFet FAdETFe 20 dAMA=
H37E flATHP>0.05). EZF T ot FAT7E FAS FES RYSEN iR 52
Az AZ HFESF AR FaEt. AMATME " E FoHQ Aol 7t YERUA]
VF

dote=d], B AT A AFL3H starter culture 7} A HFE 7}V REAA AL 2 A
=]

>

o
2] ke Ao2 A"t Kurt016)E 40 mm HAY TEAANAES A= B
Tt Aol wEx7] 5 log cfu/g oA 8 log cfu/lgo® ZF71skR e, Kim
5(2008)2 2 LA 8 log cfu/lg s+l 2 F7tstd & AF9 fAs Z234E BRI AF7HA
g AR o] 8E = 2ElE] UM EZE F2 Lactobacillus plantarum, Lac. pentosus, Lac.
sakel, Lac. curvatus, Pediococcus pentosaceus, Ped. acidilactici 2 lactic acid bacteria 2+
Staphylococcus carnosus, Sta. xylosus, Micrococcus varians-s2] catalase-positive cocci 7+
W FAAZR] AZE S 2EHHZ AFEE3 2 or(Leroy 5, 2000), AFHH 2= B AFoA
AHE-3l starter culture ©F Zo] GUF = 2F ol T3 dFE TEAAA A X
o] &5l 3Yrt.

® Az o3 Fr] el vl
k= (electronic nose)oll &g Wa AAA| 9] 3] & <9 3-23>] YERY. Ea
AR Y] e ATV Ao wet & ol YEREA] Rtk B E AN
7l Az 244 & AAskE, PAE gAY 22, 85stE 9 otr| gl RalEd -
th, E3], o]% A3l alcohol, aldehyde, hydrocarbonketone 5] thokdl &z} 3
== AAATOEA Frlo AHPoE FFe v Marco et al., 2006). ©]& T3l 7F
= o, 7] e Hol= Y ZAA | o3 LR AT AW HrbFo] kA Ay st
HAslasEg o 2 AS ¢ 5 b 2 Zol Yehd 42 dipropylene gycol
methylether, 1-octanol, thrimethythiazole, 1S-(-)-a-pinene, Dimethyl sulfide, propan-2-one,
ethanol, propenal, propanal®] =22 YEMGT

o

M 2 ox ¥

B oATE AuEslga %o AAL BEAAxe] Edd AL wHE gsde A
2 By AXE Ao $EHE TEAANANE A28 AP BF/SH 27, 47 2
Az o) wek thekaly] W ol Thrd mhw AL 7w glo] SEluetels ofx ey
47 de Aol Aotk B AT AR Egi, AAAAE FAZF BEVF Wad = A
Aol WEANARTHE e 270 WELAAT} Yaratrlo] Folatn], Ao wriE 9
te gEe o AR 5 9ok weba, AnAl ek AusEk 20% 2T AEY
B 18mm A7 A= AzFo=A 2uA7} AP 44 Ao 5 e Wgo s}
= 7ol 29 Ao ARG
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<E 353> AWENEY o

ll
)

ol

o

2 ARG BEEAA] FRF Y HA

< W3}

Fat  Casing Ripening periods (day)
level diameter 0 2 4 6 8 10 18 20
TPC
18mm 7.28+0.17 7.99+0.24
10% 26mm 5.56+0.11 7.30+0.17 7.89+0.28 7.99+0.28 8.01+0.24
40mm 7.42+0.19 7.97+0.29 8.05+0.25 8.03+0.24 7.99+0.29
18mm 7.11+£0.20 7.89+0.20 7.97+0.31
20% 26mm 5.79+0.12 7.39+0.21 7.75+0.27 7.89+0.24 7.954+0.28
40mm 7.55+0.21 8.01+£0.28 8.08+0.26 7.95+0.28 7.84+0.27 7.81£0.33 7.56+0.15
18mm 7.03+0.29 7.91+0.27 7.98+0.33
30% 26mm 5.68+0.11 7.35+0.21 7.78+0.28 7.80+0.29 7.90+0.26
40mm 7.49+0.22 7.99+0.30 8.05+0.18 8.00+0.29 7.89+0.31 7.73£0.26 7.72+0.22
MRS
10% 18mm 4.50+£0.22 7.69+0.19 7.79+0.19 7.59+0.16
26mm 7.78+0.19 7.88+0.21 7.58+0.20 7.49+0.20 7.65+0.16
40mm 7.99+0.21 7.69+0.20 7.38+0.21 7.39+0.17 7.27+0.16 7.54+0.16
20% 18mm 4.61+0.34 7.86+0.22 7.97+0.18 7.59+0.22 7.87+0.25
26mm 7.65+0.23 7.79+0.18 7.49+0.19 7.38+0.16 7.51+0.20
40mm 7.99+0.23 7.86+0.24 7.73+£0.20 7.17+£0.18 7.52+0.20 7.61+£0.19 7.56+0.15
30% 18mm 4.58+0.31 7.76+0.21 7.84+0.20 7.69+0.19 7.86+0.23
26mm 7.87+0.22 7.97+0.21 7.48+0.20 7.75+0.21 7.594+0.25
40mm 8.03+0.24 7.92+0.24 7.79+0.22 7.84+0.20 7.76+£0.21 7.87+0.20 7.724+0.22

All values are meantstandard deviation of three replicates.
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AEE AT aHA HEEE A ILA, R2AL 71# 25te] BAZS 2
AETs 2AEAT ablAE0] Udte 29y

3 | B
F2 AqHARJA stz Ax B Y AFH A ZAIAY. <F 3505 ZAMYHES

A
Bl

o

£ M

3 Blind Label Test (A& A& FEAAIA])
A A 20-394] WA
ZAF EE: N= 851
ZAF Aa AW E” 2/ Sensory Lab. Test
ZAF 71%F: 20173 59 18¢
Ag B AFHAOE AT
A A %=4: Sequence monadic

WEAAR AoAY: “ BFAAAT? 217U HR TS AW A FA Do}, A2F 5 9
= A5 fFAFE 7tete E3E & ARg A7 AFoE, AYs, M=, 9ls

A He AFdUa”

[pl] A7) 95%, 4117] 5%, AAE, SAHEHUE, =
27 8mm | A% 215, £5 0% A 244171, 21%,
[(p2] A7) 95%, 2317 5%, AAD, EAEEYs, T=

A7 16mm/ AZ 21%, 5 90%NA 24A13E, 215, 55 80% A 484~

o~

<1¥g 3-24> &8|A &4
| A2~ MO B oA AKX T ApAI LG B g A AJA] SjAIG
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— : . THqEY | 0.0% TV . 4.5
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=% 2442

7}, A7 o] 8smmoll AxTE AAS AFo] 3.25, A7 16mmel FE FH
072 FrE o, HaAAAVE ¥ 2 FH48S e Ao
I}, F AE 2F Q3 A7 digk £ oA E
Ae Qo] F AF BT FobA] 1HA ol Holu HEA Y
I, AE 73 et Hr] o Ao R IA|st
JdastHon, U735 top3nes w4
= 9lar, bottom3%= pl 64.7%, p2 48.2%= HIIE], F AF 2T FEAHZ ] Sto] uf¢
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<Y 3-25> &H|AF FA}
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=
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EEg o
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<19 3-26> AHA 715 % Mean & 9] 2 B4

N Ne2jon @ fE 24 0|0,
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JoAA Fad IS PRI BELAR| 9} Zo] A7 ¢E
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et dRAEHE 7| 2RA0 R 60%0] FE&S WIE
W =503,500 ¥k =A1400 Hkg< 7w AEsiAn. TRAAFH= 24 18mm
AEZ 2 AolA(154 Adm¥ AhEE 5107 /e w A=etial, FeeE HE&2 T 3
oA Aabste FA AlFe TIEo® Adsialth Jddnliet A, AHls AR 9
Aol wel 2744 Ble s FAgskat 192 EaFe] A 4714 4
2 Aee WE VIee® AEs e, 29k FAIAM AR S Adst
2 AEstde WE 7Hdste ez 47 A8t

A Fo] AT A o] mE AT Blw Ade (& 3-5603 Zoh

=

o, Of

i e

i

(E 3-56> A7 A] o) w2 A7 vl
9] kg

A2
3 5

OEM A4k 2] AlgtEkel A XAl
AAEH] (L) 4,605.0 4,605.0
FA2H)P(Y) 119.8 119.8
EARPE) 41.0 41.0
e EH () 176.5 176.5
HESEIE)! 500 500
A7 () 300 2,083
71 e 1] () 100 200
A 7F () 5,842.3 7,725.3

—_
=

=5 AT -9 3,500 Dkg , AFEA A, dF): 1,400 D/kg

<CIAIGAT 2017 7€ AA A= 7]F>
D 2 2724 9 ke, TR 6184 kg MSG: 2,057.8 kg, oFATERIAFEF: 88251 ke,
Medditera spice: 12,000 ¥/kg, Siliana: 15,000 ¥/kg, red pepper: 8,000 9H/kg, black pepper: 8,000 /kg,
2~EFE A A1 200,000 ¥/kg

<CIAZAT 2017 79 A4 A8 7IE/FAR QA DI 71>
VAZL O~ Ao]A: 154 Y/m, I E: 107 A/
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7. ALt starter $RA B @ FEAF FHEI BELAA A=

b AESR R HAES, olseE B A
WE2AA Az AFE ZAF starter FRFS HE3A7] 3] TRlA BolEE Y
2 AT, B, A VALANAES Azt AN starter FRFS AT,
Woll 59 BUlEE Y AW 7F, 2T AFEARES ARAGNA TY B A 6L
AT B Agel AsE AR AxdAR AFFL & 35D 2

(F 3-57> Bt starter SH o HEojo] AHEH AR

A&7 Az A &
HIJOS DE FELIPE MARTINEZ SA Jamon cerrano Loncheado
Esteban Espuna S.A Cerrano
EMBOTITS ESPINA S.A SALCHICHON
Ay 3 DANIELE INTERNATIONAL INC. Prosciutto
IDEALCOTTI DEIEF LLILUPPISRL den v=2n T2 A2FE &glo]|
JOHN VOLPI & CO Ege #u &go|~
JOHN VOLPI & CO Egfle nzmda &glolx~
Y F&B FHl3Z 7] 7] X
Z7H Z713A
215 Elas TR H 277 A
CcJsh a7 CJstd A 21X
SHEA HEA Z7)A
A A AFAH Hj =21 2]

EF74 2AHL 93 wAEE PCAPlate count agans Z4tg EE 93 wjA =
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) ®BjA| &S A
WS AF3A nAdEAEEA wet AR 25 goll Bt A5 225 ml FHUbete] 3|43 o

p‘h
R
&
X Ml
o )

HIf R oA =gA vjAE HEA 7|2 MRS HFujz|olA g FHE EPstA AddAE
AGEE 23] o) B3t 4F Y AFE gRlstdth =3 =S thAl MRS brothel 18
A XL eFst & wFdS 15% glycerol®] FEE -T0C oA AAstHA Ayl A&stdth W
A EE AFFH HAAEAZH wet A, AR o 24~48A%F v &
AAE e ST A 89 pHE  Stomacher(Lab-blender 400, Seward, England)ell A 2
3F vhaRE & SR 108E 92 A 9 st O oHE 20mL FHet] A4 pH
meter (Thermo, USA)E o] &3t =A3th AHxE AOAC S wston, pHE =43 o
ool 0.IN NaOH &o 2 pH 8.30] & wj7lx] AA F 4#©]¥ mLE Lactic acid (%)= g
bty Al4FSFHATHAOAC 19%5). FESH == FEEAHE =% 7](Novasina, Switzerland)E ©]
&3t SAskA

O

i
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U}, Starter TR o] Ad = Ag].5}3+A
D 259 Iz 54
nAyE AAMHS st onH] starter #59 morphologyS dw7  (Axioskop, ZEISS,
Germany)E o] &ato] #aatATh Starter TRFO Aed EANS AEsy 47 93
catalase test, @ Ea12, gas WA, pH, &S, T3 2ToAe S EAL S35y

=8

3

Jm

(7} Catalase test

Catalase test= #8]FE brothel 24 A|ZF &t v 3 wjkA S FH3) slide glassell 1mlAg
& A3ts & 3% H202E WESAIA AF 48 AFE #BEsF o AFol FHEH 44,
FAEA Fow SHSE skt

FE S 712 peptone HIAY HEEFZ=7F 1%7F HE=E H(glucose, lactose, maltose,
faffinose, sucrose)= %718kl A A¢FSZ 0.004% bromocresol purples ARE3Fe] 35+27TC of A
24X B eF = w9 Alo] WEkE o ® Yetiith. BepAle] viA7E A et oFA,
HalA] FoH AR YER AT

(th Gas A4
Gas A4 3-& MRS brothell durham tubeE Y1 EIFE wjdste] 24h 3 gas A RS

H23H A

ASEEE A2 BEFE 3B£2To st 24 At $o AdEHE dAFS
spectrophotometer (UV-1601, SHIMADZU)E ©]&3te] ZA3th &41E MRS brothol] &5
E AHTT & 44 08 25 20TolA 1~79 1 widste] A& 54& #EsTh

2 &89 Fagd 47

b A& A

12 #2859 Fa88S A5 el £8lFE MRS brothol] 35=2T oA 24A1%F v &
ACE YAAAY. 4ol o3 pHel H2027} &4 Ao mxe IS wiAlst7] #1s) 0.1
Me] NaOHZE o] &3le] pHE 7.002 ZA3stY o catalaseE 50 UmlS FH7lste] 1 At &
oF 35£2TC ANA HH-SAI AT HFSAZ] 3 5000g, AC oA 1087 dAEES & 4S5AE FHs
o FAAZRVE o]gsle] B2 Hd=EAZ & 50 mM sodium phosphate bufferE o]-&3te] 10
vl sSAIA ZAIPAC R ST = A u°"° 4C o] BastHA Ao ARgstd thz+
2e= MRS brothE &% Fstd & WHOo=E HAA st AL

(1} ADT 43

BHFE] FHEAS FUstr] 98l agar diffusion test (ADTE 3Rt AddF=
OFSFAHF O 2 Listeria. monocytogenesKCTC3710), Staphylococcus aureusKCTC1916)S 1%
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SO R E coli O157:H7(KCTC1039), Bacillus cereusKCTC1012)E o]

disc (Whatman, @ 8 mm)oll A &E 80 wE Astet] T el H2=A & AddF71
=g vz Yol &8 Eal 35+£2T oA 24 AIZE olujoll paper disc FH ol A Fho] FAHEH =
o P AFE AU

N

() At 2BE $HRFY A7 54
(7} 7 -aminobutyric acid(GABA)AA o AW

oW AlE FQ A ERE A4S EEste] Ao AFES AT A oA FEld Ak
GABA A4k A&-& #13ll rapid screening media (Lactobacilli MRS broth supplemented with
1% L-Glutamic acid, 0.005% pyridoxal phosphate, 0.001% BCP and 1.6% agar)Z o]-&3&}o] uj=A
o] AAstE Bl e 13 Ay 15 A¥E #5552 silica gel TLC plate (Kieselgel
60, F254, 0.2 mm, Merck, Germany)ell #%F&E2Z GABA (Sigma)e}l &4 EelFo wWjdES 2
ul A HAAA spote] Za gk MEF B HFFES GABA AFFE AHs T

(\b) GABA AAtt+9] 54

AEE By AL 9 WAy AP (fermentation potential test)¥ 16S ribosomal
DNA (rRNA) sequence analysisg AAlstATh 7 HaFsHS &<13tr] 9438 API 50 CH strip3
API 50 CHL Medium (bioMerieux, sa 69280 Marcy I'Etoile, France)& o] &3t o, Ax= 24,
48117 Zo ISt AT. B9 genomic DNA+= genomic DNA isolation kit (Intron,
Sungnam, Korea)E& o]&3}o] £]83 2™, bacteria®] 16S ribosomal DNA®] E-©o]2 <l primer
E o] &3} polymerase chain reaction (PCR)<S a3}tk PCR condition 35 cycle (1 min
at 94C, 1 min at 58°C, 2 min at 727C)3} elongation®] 1 cycle (7 min at 72C)& o] Fo{ % S
™ 16S rDNA sequencing 235 ©]&3}a] gene banke] blast A& F3| GABA A4+ +F+F5
AR

(th GABA A4Hd o] A2 &2l

859 GABA A AFH AL s HPLC (Waters)E AR&3tH o™ Zel59] Hj
52 YAEZ(E,500 rpm, 20 min)dte] 0.2 ym membrane filter2 o33k 3 10vf = 3] A3k
AL sample® o] &3AUTE o]AS 0.01 N HCIE o83l &@a a7 F AQC reagent
(Waters, USA)E o] &3t F=433 2S HPLC 2o AH&3F ) columne reverse-phase
column (150x3.9 mm ID. AccQ.Tag C18, Waters)E, U.V-spectrophotometric detector (254
nm) AEFL o] &3ATE o] FA4S A solution (140 mM Sodium acetate, 5.6 mM Triethylamine,
pH 5.03)3 B solution (acetonitrile/distilled water = 60/40)¢] gradient condition (initial 100% A:
35 min 67% A)o A flow rate 1 ml/min, injection volume 20 pl o] ZH o2 A3}

2

(&) FZU=EE A +F A

YaktAdol @<sttta &R Lac acidophilus ATCC43121(Gilliand, 1989; Gilliand %5, 1985;
Grunewald, 1982)8 44 tI2FO=Z AE3te vl 4SS 53 53 #F5 Z2uA A
o} AFYHES A =x37] ¢ 4 MRS brothuj=|e]] 3M HClS #H7}sted HZF pH 252 =A
& 7QbE S AASEATE 0.22 um pore size filterE o] &3t "# S pepsing HEFE =7}

Oft

.
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1,000 unit/m©] =2 wjRlo] FH7}sle] Az Atk MRS brotholl 24417 wjeks #3F 1x10°
CFU/ml ol A W4+ vl A1 ¢] 1%¢1 100 ul(1x10° CFU)& HF3sle] 37C oA 0, 3AZF &<+ i ekst
Atk HiF & 100 wl = &l MRS agar plateo] FHE3be] 37ColA 48A17F vk & A

countings} $3 o

2
ox
o

(4) ¥ starter Eg]F 9
(b Hemolytic activityES =
7% sheep blood”} #7}H agar plateo] 35+2TC o vlkate] 24 Al & Aa|s A KT
=43 AT

4 AZE 9

aa4g4

o2l

(1}) Biogenic amine (BA) A%

BAY] AZFEAL2 HPLCE o] &35t EA43td . 4 M9l decarboxylaseE %3171 93l
0,1%2} 1%2] pre-amino acid ¥ Ao 2¥ AlthujF & 1% pre-amino acid’} 718 wjx]o] 1Y
HieF & AAYE sk vk} 1 miol] 0.4 M perchloric acid 9 ml & 3718t &g & 4
3 045 m=Z o3 HHFS AlgE 1 mlo] ©A] 2 N sodium hydroxide®}t sodium
bicarbonate, dansyl chloride® Yil 40ColA 4587 WA AT w8 3 25% ammonium
hydroxide2 A &3l o3} & EXo o] &35ttt E47]7]= Waters 996 photodiode array
detectore} Millenium 2010 software’} “=2+® Waters 2690 separation moduleS column-a
Nova-Pal C18, 4 um, 150 by 3.9 mm (Waters)& ©o]&3tR o o5 0.1 M ammonium
acetate (Sol A)¢} acetonitrile (Sol B)S F=7HIE Fo] E43At. &mMEEE55= 1 ml/min
ojlem 254 mmoll A HEsFSA T

(5) AHE=H o1 startere] A
AzHoz HuUw BelFse BRa] 96 APl KitE o] £tk ol 48 APl kits API
50 CH, (BioMerieux, France)& o]&3t3Rom, Al HF AL PCRE o]&3te] 16S rDNAE

3} sequences #4213+ 3 gene bank blastel] Hlusle] A3 T

-101
0Q

(6) A3 BFAA A Starter FH T2 A8 (Lab scale)
op & fi!t lX] A =
el e] FAHAGEANA =53 =5(FA), 5
| 9 AHFe 3emXbhemZE AAET & -20C o 4
st WELAAE 2eE FRE LS 3
C-P-775) H7}+2o2 o] fibrous casing(40mm)
=3

I A —?0‘6}04 ARgst T $A], ¢
® 7t ARE (E 3589 HgE BF
AdE 2~EH (CHR HANSEN, BacterfermTM
o % chamberol| A & = £A3A

&
ol
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(E 3-58) WEAAA AZ HE

Materials Weight ratio (%)
Lean beef 20.0
Lean pork 60.0
Pork back fat 20.0
NPS(0.7% nitrite) 1.61
MSG 0.20
Glucose 0.50
Spice 1.15
Starter culture 0.03

(b Azd BELAA] HABEA 54 BA

Hlr =
=
FoT 4L 9% A== PCAPlate count agans Z4td HElE 9g #

HA ==
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) ®#iA| & A}L&3tch o+ =4
W2 AFEA vAEAEEC wek AR 25 goll B9 A 225 nl HUbek] FAF o

Hj Aol =hete] 35+2C, @713 zdoA 24412 vk & A" Fes BT BCP
%‘%HHX] oA =¥A wiAE WA 712 MRS HaAMA| A Fet FHES FH5HA WA 7=
=S 23] ol &3t 4 AAF AFE E}OJO}%W}. 3k Fe& Al MRS brothel 18
A ZE v Rt & djFd S 15% glycerole] & -T0C oA At HA Ao ALgstAth =
A== AHEFFTH HAAEAE Yl E}E} Sl A, AR ol 24~48A1%F Wi ke 3
ARE Hehs BT

« Escherichia coli

AA 25 goll 225 mle] EC brothE 7}ste] 1 &3t F&&stal 37CollA 24 AZF S+ v st
AT EMB agaroll &3 3, 31CAA 24 A vjgste] A9 &4 FHS IRAHH &
FE Hﬁokﬂ 570 H&& TSI agaroll H=3 &, 37ColA 24 A7+ wjekstdot. 7h2~ &
gIgh 3 TSAe] HFskod 37CollA 24 AZF vie & AFAFRE At

 Listeria monocytogenes

A 25 goll 225 ml¢| Listeria S AIE 7Feted 1 &3F @3kt 30C A 24 AZE 5
7+ W skt S-S Oxford agarol streakingsbal 30C oAl 24 Azt vkt det. 7
oMol oARRS FAstE S 0.6% yeast extract’} E3FE Tryptic soy agarol] &3}t
30ColA 24 AZF vl SEFT. IHEEA & a8gAd ZFHo]l ElE™ hemolysis, motility,
catalase Al¥3stal, CAMP testoll A S aureustATCC 25923)l 4 ¥4, Rhodococcus equfATCC
6939NA A4S It
» Salmonella spp.
ZAA 25 goll 225 mle] FESFE 7iste] 1 B3 #&3Fsta 35CoA] 24 AF 13} S vl
F 3 100 ple] 12 S-S 10 mle] Rapparport-Vassiliadis i Z] o] HF3he] 42°C oA 24 A
22 St WA S Wl S MacConkey agarel streakingsle] 37°C ol 4] 24 A3 wll
Falo 29 i FAS gl

 Staphylococcus aureus

OO d rO‘l
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ZAA 25 goll 10% NaCl& 3713k 225 mle] TSBE tlsle] 1 B3F #d3tstar 37C oAl A 24 A
v =3 v ksl th. Baird-Parker agarell streakingsled 37Coll A 24 Azt vjeksta, £9H3F o
2 =94 FEo] e AR i Es Jdste FEYUE BEmA ] A 31C
A 24 A ZF bjekdt & 1
HAS Al X5

(

¢

ol

4

14

"o“ll WS 2t 2898 79US gl $1 AdES AAl
A AIZreo]l Ay §al RS B kA el
 Clostridium perfringens
BT ol AT APEY 1 mE Cooked Meat iAo oA RFol HFst] T
713 202 37CoNA 24 AF FF widd 5 TSC agaroll S wiSFA e HFshe] 37T 9
Al 24 NZE @reFeta, BEEE S VM e 34 e gelstyh

(th Al x3F TEALAR O o]3}etz EA 24

AN g9 pHE Stomacher(Lab-blender 400, Seward, England)oll A 287t vtad & ZF< 10
HIE Y32 34 9 st O odS 20ml Hste] A-29A pH meter (Thermo, USA)E ©]
83t SA3tth pHE S48 oo 0.IN NaOH &4 o= pH 8.30] & wj71x] HA & A&
H® mlE Lactic acid 3eH%)2 Fatsle] ALY THAOAC 1995). FEIA=
=7 7](Novasina, Switzerland)E ©]&3t A3t

rr
+r
o
gk

%,
bri

(Zh Az TEAAR O] GABA gHF &l

HFALAA AR 3 go 0.01 N HCl 3 ml #H7pste] & A4 3 AQC reagent (Waters,
USAE o] &3t F=A83 A& HPLC #2Jo] AF&3IATh columne reverse-phase column
(150 3.9 mm 1D. AccQ.Tag C18, Waters)E, U.V-spectrophotometric detector (254 nm) A|&<&
o] &3t o] &2 A solution (140 mM Sodium acetate, 5.6 mM Triethylamine, pH 5.03)3}
B solution (acetonitrile/distilled water = 60/40)2] gradient condition (initial 100% A: 35 min 67%
Aol A flow rate 1 ml/min, injection volume 20 pl 2] ZH o2 EA3] T

(7} Biogenic amine (BA) &A%

g AR A& 3 gollol 0.4 M perchloric acid 27 ml 2 FH7lste] A& F JA B s
045 im=Z o3 BHF3 A5 1 mlo oA 2 N sodium hydroxide®} sodium bicarbonate, dansyl
chlorideE il 40ColA 4587 ¥kSA AT W8 3 25% ammonium hydroxide2 % -&3}o
o3 & Hajo] o]&sPTh EA7]7]E= Waters 996 photodiode array detectore} Millenium
2010 software’} A2F®l Waters 2690 separation moduleg column Nova-Pak C18, 4 um, 150
mm (Waters)E o] &3t o o]FA&ul= 01 M ammonium acetate <} 178738 nj
acetonitrile®] =TS Fo] EA3AY. £mEE45 5= 1 nl/minel o™ 254 mmoll A HE

St
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o Ad 2y

D) NE5H 2 g, os)

B

3
N
ox
M
iy

CE 359 ST ARl PABSA, olsety 54 1A

N= .
Al® e pH a, FT Aokt
A3 5 5.60-5.84 0.931-0.960 5.59x10%-6.84x107 2.48x10°-2.70x10’
g AA A 2 4.92-5.80 0.897-0.910 3.51x10%-5.25x107 3.68x10°-5.46x10’
A3 6 4.30-5.42 0.900-0.911 4.61x10%8.72x10" 2.45x10%-3.62x10"

Az “‘;51/\/\]74 ANBE = A AAANES AF s A= HAAE AAEH. L
I A FFFE 559x10-6.84x10" CFU/g WS Yehida, FasAAe 4
3.51x10%5.25x107 CFU/g, X9 7% 4.61x10%-8.72x10® CFU/g& Yerdct. AAFo] A
S A, HaAARY A oA 27 2.48x10%-2.70x 10" CFU/g, 3.68x10%5.46x 107 CFU/g,
2.45x10%3.62x10° CFU/g WS Yelldth HAAAES 4 3 A3 2FA A
oIAx = Q== Escherichia coli, Listeria monocytogenes, Staphylococcus aureus, C]osmdlum
perfringens= A=+ A5 A2 BELAA EFAA HEHA @A

olglata EXS BAF Az Ay, BFAAAS} XA ztzt pH Fe pH 5.60-5.84,
pH4.92-5.80, pH4.30-5.429] W& UHEHII L, FEFHEY] A A, daLAA g A
A Z+zy 0.931-0.960, 0897—0 910, 0.900-0.911¢ U= A& SRS o] Zo] Als
oA EEH A F 300FE 15 B F=E s

z}
o
S,

(2) Starter $x o] AEH P A3}
b &89 st E 54
Catalase testollAl+= w25 30057 EF SAoIAewH, IHAA AldolA I8 A,

micro-morphology= &7 Ev @7 oE UEEG duFow A3 =

o F PﬂOH— 9 gas S HAEIFAS

o A /\gq 7hsd Aoz ¢l Hglon I AdE (F -6 2tk
+ 25 BYdA & #FE0l vlE doides w2 OD#d w2 pH ¢ Zt

AWE T NaCl (2%, 3%, 4% A7F3 MRS brothol HEake] 4847k wok &

o #FEY WEAEE &< ¥t O Ade <FE 3-62, <FE 363> 2

=2
¥
)
k7
r
/\
2
w
15
::l‘
o
N
S
kv
A
o
S
a3
w
\]
3
Lo
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CE 3-60> 24417k WIF F BT AT - HopH B4

Strains - Acid formation from Gas from
Glucose Lactose Maltose Raffinose Sucrose glucose
GH-1 + + + + + +
GH-2 + + + + + +
GH-3 + + + + + +
GH-4 + + + + + +
GH-5 + + + + + +
GH-6 + + + + + +
GH-7 + + + + + +
GH-8 + + + + + +
GH-9 + + + + + +
GH-10 + + + + + +
GH-11 + + + + + +
GH-12 + + + + + +
GH-13 + + + + + +
GH-14 + + + + + +
GH-15 + + + + + +
GH-16 + + + + + +
GH-17 + + + + + +
GH-18 + + + + + +
GH-19 + + + + + +
GH-20 + + + + + +
GH-21 + + + + + +
GH-22 + + + + + +
GH-23 + + + + + +
GH-24 + + + + + +
GH-25 + + + + + +
GH-26 + + + + + +
GH-27 + + + + + +
GH-28 + + + + + +
GH-29 + + + + + +
GH-30 + + + + + +
GH-31 + + + + + +
GH-32 + + + + + +
GH-33 + + + + + +
GH-34 + + + + + +
GH-35 + + + + + +
GH-36 + + + + + +
GH-37 + + + + + +
GH-38 + + + + + +
GH-39 + + + + + +
GH-40 + + + + + +
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GE 3-61> £EFo] ST 2 pH YA S

Strains 20C 37T

0.D pH 0.D pH
GH-1 2.013 4.31 2.150 4.15
GH-2 1.031 5.01 1.597 4.46
GH-3 1.272 5.11 1.421 4.59
GH-4 0.310 6.04 1.498 4.64
GH-5 0.257 6.02 1.589 4.68
GH-6 0.281 5.99 1.547 4.60
GH-7 0.236 6.04 1.559 4.63
GH-8 0.245 5.98 1.553 4.63
GH-9 1.079 5.21 1.513 4.64
GH-10 0.935 5.26 1.726 4.39
GH-11 1.833 4.49 2.047 4.28
GH-12 0.825 5.31 1.755 441
GH-13 0.924 5.29 1.696 4.43
GH-14 1.079 5.21 1.606 4.46
GH-15 1.272 5.02 1.686 4.52
GH-16 1.312 4.96 1.670 4.42
GH-17 1.165 5.09 1.531 4.47
GH-18 1.258 5.02 1.954 4.29
GH-19 1.167 5.09 1.713 4.35
GH-20 1.233 5.11 1.806 4.35
GH-21 1.371 4.89 1.579 4.46
GH-22 1.025 5.21 1.574 4.43
GH-23 1.988 4.40 2.051 4.21
GH-24 0.253 6.05 1.676 4.36
GH-25 0.220 6.03 1.691 4.35
GH-26 0.266 5.98 1.715 4.36
GH-27 0.195 6.10 1.699 4.42
GH-28 0.195 6.08 1.595 4.50
GH-29 0.200 6.07 1.623 4.42
GH-30 0.982 5.29 1.676 4.36
GH-31 1.015 5.25 1.759 4.44
GH-32 0.212 6.11 1.546 4.49
GH-33 0.208 6.28 1.351 4.81
GH-34 1.112 5.45 1.936 4.73
GH-35 1.235 5.45 1.138 5.45
GH-36 1.225 5.44 1.129 5.46
GH-37 1.431 5.26 1.237 5.24
GH-38 0.831 5.63 1.017 5.42
GH-39 1.212 5.42 1.097 5.45
GH-40 0.716 5.74 0.846 5.49
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<& 3-62>

BelF

o 4= AEEE

o]

pH A4 5@7C)

=
37C

Strains 2% NaCl 3% NaCl 4% NaCl Control
0.D pH 0.D pH 0.D pH 0.D pH
GH-1 2.113 4.18 2.013 4.35 1.991 4.41 2.150 4.15
GH-2 1.333 5.31 1.313 5.39 1.211 5.45 1.597 4.46
GH-3 1.351 5.15 1.224 5.45 1.013 5.68 1.421 4.59
GH-4 1.501 4.78 1.133 5.53 1.051 5.61 1.498 4.64
GH-5 1.499 4.88 1.373 5.11 1.231 5.32 1.589 4.68
GH-6 1.473 4.91 1.429 4.97 1.366 5.08 1.547 4.60
GH-7 1.553 4.64 1.233 5.32 1.009 5.71 1.559 4.63
GH-8 1.387 5.35 1.222 541 1.010 5.79 1.553 4.63
GH-9 1.498 4.75 1.371 4.83 1.127 5.48 1.513 4.64
GH-10 1.661 441 1.558 4.55 1.319 4.71 1.726 4.39
GH-11 1.979 4.43 1.918 4.45 1.901 4.51 2.047 4.28
GH-12 1.713 4.48 1.652 4.53 1.238 4.93 1.755 441
GH-13 1.558 4.51 1.481 4.59 1.301 4.62 1.696 4.43
GH-14 1.313 4.65 1.259 4.73 1.112 4.78 1.606 4.46
GH-15 1.371 4.61 1.223 4.79 1.035 4.88 1.686 4.52
GH-16 1.199 4.73 1.108 4.81 0.961 4.94 1.670 4.42
GH-17 1.451 4.54 1.333 4.66 1.117 4.77 1.531 4.47
GH-18 1.911 4.48 1.905 4.50 1.883 4.58 1.954 4.29
GH-19 1.666 4.44 1.558 451 1.317 4.65 1.713 4.35
GH-20 1.757 4.40 1.611 4.55 1.444 4.61 1.806 4.35
GH-21 1.501 4.53 1.413 4.63 1.308 4.70 1.579 4.46
GH-22 1.437 4.57 1.222 4.78 1.116 4.89 1.574 4.43
GH-23 1.997 4.43 1.988 4.47 1.893 4.53 2.051 4.21
GH-24 1.551 4.42 1.447 4.53 1.233 4.67 1.676 4.36
GH-25 1.613 4.38 1.523 4.49 1.418 4.55 1.691 4.35
GH-26 1.559 4.48 1.458 4.59 1.332 4.71 1.715 4.36
GH-27 1.317 4.53 1.213 4.64 1.105 4.89 1.699 4.42
GH-28 1.525 4.58 1.315 4.77 1.031 5.01 1.595 4.50
GH-29 1.603 4.53 1.491 4.88 1.133 4.78 1.623 4.42
GH-30 1.677 4.35 1.573 451 1.151 4.77 1.676 4.36
GH-31 1.531 4.59 1.401 4.66 1.100 4.89 1.759 4.44
GH-32 1.418 4.61 1.328 511 1.213 5.18 1.546 4.49
GH-33 1.117 5.03 1.213 5.01 1.281 5.04 1.251 5.01
GH-34 1.380 5.11 1.583 5.08 1.379 5.12 1.214 5.05
GH-35 1.380 5.12 1.459 4.30 1.363 4.54 1.379 4.63
GH-36 1.361 5.03 1.379 4.52 1.173 4.59 1.860 5.14
GH-37 1.108 4.62 1.205 4.63 1.358 4.67 1.312 4.70
GH-38 1.112 4.73 1.378 4.81 1.955 4.68 1.421 4.76
GH-39 1.469 4.75 1.380 4.84 1.382 4.88 1.875 4.94
GH-40 1.531 4.04 1.346 4.34 1.437 4.97 1.241 4.99
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R 3-63> #8F9 ¥4 45455 9 pHAAS(20T)
20C

Strains 2% NaCl 3% NaCl 4% NaCl Control

0D pH 0.D pH 0.D pH 0.D pH
GH-1 2.010 4.32 2.006 4.35 1.925 441 2.013 4.31
GH-2 1.131 5.01 1.031 5.18 0.981 5.28 1.031 5.01
GH-3 1.117 5.18 1.027 5.25 0.915 5.33 1.272 511
GH-4 0.315 6.03 0.305 6.08 0.299 6.05 0.310 6.04
GH-5 0.265 6.05 0.263 6.05 0.258 6.08 0.257 6.02
GH-6 0.241 6.00 0.238 6.01 0.222 6.09 0.281 5.99
GH-7 0.244 6.03 0.233 6.05 0.218 6.05 0.236 6.04
GH-8 0.251 6.01 0.245 6.05 0.233 6.05 0.245 5.98
GH-9 1.053 5.38 1.007 5.49 0.815 5.61 1.079 5.21
GH-10 1.010 5.44 0.974 5.55 0.788 5.69 0.935 5.26
GH-11 1.799 451 1.657 4.63 1.559 4.69 1.833 4.49
GH-12 0.826 5.32 0.755 5.39 0.633 5.44 0.825 5.31
GH-13 0.888 5.41 0.777 5.49 0.633 5.53 0.924 5.29
GH-14 0.934 5.44 0.824 5.54 0.733 5.61 1.079 5.21
GH-15 1.123 5.31 0.983 5.45 0.818 5.51 1.272 5.02
GH-16 1.235 5.08 1.115 511 1.003 5.19 1.312 4.96
GH-17 1.155 5.03 1.038 5.15 0.955 5.23 1.165 5.09
GH-18 1.155 5.18 1.135 5.22 1.118 5.25 1.258 5.02
GH-19 1.003 5.25 0.878 5.35 0.711 541 1.167 5.09
GH-20 1.111 5.29 0.935 5.39 0.813 5.45 1.233 5.11
GH-21 1.237 4.99 1.113 5.06 1.031 5.21 1.371 4.89
GH-22 0.988 5.35 0.855 5.44 0.717 5.57 1.025 5.21
GH-23 1.818 4.57 1.799 4.63 1.701 4.70 1.988 4.40
GH-24 0.256 6.03 0.256 6.04 0.256 6.03 0.253 6.05
GH-25 0.223 6.08 0.223 6.05 0.223 6.08 0.220 6.03
GH-26 0.275 6.00 0.275 6.00 0.275 6.01 0.266 5.98
GH-27 0.205 6.11 0.205 6.12 0.205 6.13 0.195 6.10
GH-28 0.203 6.15 0.203 6.15 0.203 6.15 0.195 6.08
GH-29 0.200 6.11 0.200 6.11 0.200 6.11 0.200 6.07
GH-30 0.963 5.35 0.823 5.44 0.725 5.51 0.982 5.29
GH-31 1.003 5.28 0.999 5.33 0.831 541 1.015 5.25
GH-32 0.215 6.13 0.215 6.13 0.215 6.13 0.212 6.11
GH-33 0.218 6.30 0.218 6.30 0.218 6.30 0.208 6.28
GH-34 0.259 6.10 0.224 6.08 0.254 6.02 0.167 6.21
GH-35 0.244 6.09 0.913 6.22 0.213 6.21 0.200 6.24
GH-36 0.209 6.08 0.211 6.23 0.213 6.22 0.371 5.69
GH-37 0.219 6.09 0.178 6.21 0.219 6.22 0.164 5.97
GH-38 0.225 6.07 0.201 6.23 0.213 6.21 0.168 6.23
GH-39 0.228 6.08 0.194 6.23 0.242 6.26 0.201 6.22
GH-40 0.220 6.08 0.206 6.23 0.189 6.23 0.237 6.24
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(W) E39 HdAd A& g g+
(E 3-64> FElF9 HYAAr| A=l tig g+
[inhibition zone diameter (mm)]

Test microorganisms”

Strains

EO BC LM SA
GH-1 20.00 = 0.00 ND ND 20.60+0.94
GH-2 ND ND ND ND
GH-3 ND ND ND ND
GH-4 ND ND ND ND
GH-5 14.00+0.01 ND ND ND
GH-6 18.00+0.01 ND ND ND
GH-7 20.00+0.01 ND ND ND
GH-8 ND ND ND ND
GH-9 ND ND ND ND
GH-10 ND ND ND ND
GH-11 ND 25.00+0.00 ND ND
GH-12 ND ND ND ND
GH-13 ND ND ND ND
GH-14 ND ND ND ND
GH-15 ND ND ND ND
GH-16 ND ND ND ND
GH-17 ND ND ND ND
GH-18 ND ND ND ND
GH-19 ND ND ND ND
GH-20 ND ND ND ND
GH-21 ND ND ND ND
GH-22 ND ND ND ND
GH-23 14.67+0.47 23.00+0.03 ND 17.000.00
GH-24 ND ND ND ND
GH-25 ND ND ND ND
GH-26 ND ND ND ND
GH-27 ND 11.00£0.01 ND ND
GH-28 ND ND ND ND
GH-29 ND ND ND ND
GH-30 ND 24.00£0.03 ND ND
GH-31 ND ND ND ND
GH-32 ND ND ND ND
GH-33 ND ND ND ND
GH-34 ND ND ND 12.00+0.01
GH-35 ND ND ND 13.00+0.01
GH-36 ND ND ND ND
GH-37 ND ND ND ND
GH-38 ND ND ND 14.00+0.01
GH-39 ND ND ND ND
GH-40 ND ND ND ND

YEO: Escherichia coli O157:H7(KCTC1039); BC: Bacillus cereusKCTC1012);
LM: ListeriamonocytogenesKCTC3710); SA: Staphylococcus aureus®CTC1916)
Mean +standard deviation
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<19 3-33> GH-1 #F9| E coli O157:H7°| g+ 24

AdE R4kt 4059 FHSINE Tl AH dF FFolA E coli O15T:H73 Bacillus
cereus R Staphylococcus aureusel Wsted 73 4L UEleE AS 1T F AU
GH-1 #39 A% E coli O157:H73} Staphylococcus aureus®l thate] z+z: 20.00+0.00 mm,
20.60+0.94 mm F=2] A3 (inhibition zone)S FAsl= Aol FEFHJAa, GH-113 GH-30
a2 A§-ol= Bacillus cereusoll tisted Zhz 25.00+0.00 mm, 24.00+0.03 mm =2 A3

o] T,
% 270 44%, pH Ashs, WA 29, FEB4 AW Fo F 300 7o 24F F 7
8 9% 2uE FREos ¥

Q) B4kt 2EHE SR A7 54
(7} y -aminobutyric acid(GABA) A
Az BERARG DX E2F #FF 8F #F9 GAD gene: A FI(IH
3-34) HPLCE o] &3l Az BAy 11 FoA 7M4 & &§F e Ad Y8FFE
A 7 dFE HFT AESAT

GE 3-65> w859 GABA & A=A A

Strains GABA (pg/ml)
Yo64 3.27+0.23
H15 36.37+£3.27
012 31.39+3.85

Y8 42.50+1.70
Y39 18.55+0.85
H7 20.58+1.76
02 20.12+6.81
056 14.47+2.69
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glutamate decarboxviaze (GAD)
1331bp — e Nt N N St it N N St

M. 1kb ladder, 1, Lacrebacifles brovis KCTC13004: 2, Lacrobacillus bwvis PMO3; 3, Lactobacillus brevis O | 4, Lactobacillus brevis O3
5, Loctobacillus brmvis OF; 6, Lactobacillus brevis OF | 7, Lactobaeillus breviz Y11, B, Lacrobaeillus breviz 0355, 9, Lactebacillur hevis 056

<19 3-34> GABAA A9 glutamate decarboxylase(GAD) gene &<l

W) FEH =" E g4 o5 AE
Wik o] ¢-43ltta &l Lac. acidophilus(ATCC4312D)E %Al tixH o2 AME3te] Hlw
BHE 5% Wago] S48 #F7E HEstdr
600 0400 -
= om0 MoKz HpHES (contro) BpHz  DpH65contral
3 0300
S
= 4 E
§ 300 | % 0.200
5 a
= [o]
2 200 4 0.100 -
o
8 100 {
0.000
e S e o % 63 72 18 78 G GB GBS G GM G GR
72 wH18 T4 G2 623 G5 G GM B B St
Strains

<19 3-35> U4kl $43 @AY

4) 859 43 Ad(Hemolysis test, BA)
(7B hemolysis test2} Biogenic amines (BA) &A1&
A Az TEEAF B AR A 7 A4kte] oy A

S
hemolysis teste} BA HAEAdS A ASEATE Hemolysis testoll A= AR 959 +F BF v
-2384S Vel glthdata not shown) BA AESA| o thdt A= <F 3-6607 2th
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{E 3-66> H2]59] biogenic amines A%

Biogenic amines (pg/ml)

Starter
candidates Trp? Phe Put Cad His Tyr Spd Spm
GH-1 ND¥ ND ND ND ND 1.28+0.02? ND ND
GH-5 1.80+0.42 3.89+0.86 ND ND ND 4.02+0.12 ND ND
GH-6 1.50+£0.10 3.80£0.22 ND ND 0.08£0.02 13.01%0.02 ND ND
GH-7 2.10£0.03 5.01£1.77 0.04%0.01 ND ND 9.02+0.01 ND ND
GH-11 3.33+0.01 2.88+0.01 ND ND ND 13.01+0.17 2.11+0.08 ND
GH-23 1.98+£0.02 2.24+0.45 ND ND 2.82+£0.08 11.02+0.07 ND ND
GH-30 ND ND ND ND ND 15.21+0.11 0.02£0.00 ND
Y08 ND ND ND ND ND 16.37£0.41 3.00+0.02 ND
H15 ND ND ND ND ND 7.62+0.25 ND ND

UTrp: tryptamine, Phe: B-phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

?Mean + standard deviation

YNot detected

weld g 970l tsl BAR®ES Z4% A3 goldul Fel A% GH1 wFolA
1.28+0.02 pg/ml H=HYL, UM A SRACZHE Y EF 3}k t 4.02, 13.01, 9.02,
13.01, 11.02, 15.21, 16.37, 7.62 pg/ml H= = !

5 g/l o1kl ACE AU 9 HPE B3 ARF 97
FaAAC e A gol Agsrin AsAch

Fin
FEo 4%, pH Ashs, WG A%, ¢w8Y A9e B9 ¥ 158 247 $5 2v
%

B ZH 79 Ao A API kitg o] &3 A= Pedfococcus acidilactici} 99.6%2] 54
S Zt= A0 2 YEt o, 16S rDNA sequence analysis®] A3} Pediococcus acidilacticiZV 99%
o) FEHS Hel T kA PP FAYE By

GABA Ao TAATANA APl kitE o83y A3 Lactobacillus brevis7t 99.6%2] 7
A4S zt= Ao yehow, 16S rDNA sequence analysis®] A3} Lactobacillus brevis7t
99%°] FERE B F 7HA WHY FAES EAh

(6) A3} starter TR AL(n situ test)
b $F 2EH SRAS AE3 FdaA AR nAyESHE A3
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-5‘7 E -] 3 e T
= U
g 575
= a
: . i
j.' —— E —— 5
53 - H [ 74 e
s ; .
L
7 e 21 8 15 ] 7 4 21 =l 35
Fermentetion time [deyi) Fermentation lime [days)
<I9 3-36> ¢ 2EE SRAFE L3 HEAAA Y uAYETZH W}

GH-1¥#+& A&3 AFxo A9, Far|t ¢ T d55 T8 MALERH 3HBY7HA
3.7x10% log CFU/ge. 2% E 81x10" log CFU/ge.2 =718t aL, olF <A 289 HE Tar)
o] U= AAH7A FdFe AL ®HEIF gt CSCEYE-8  2EFEKCHR. HANSEN,
BacterfermTM C-P-77S>) 55 ZHE3 TEALAAY S FFE MAIZREH TL7HA
3.1x10° log CFU/ge.2RE 7.9x107 log CFUgo.2 Z7latdx, 21936 <F 7.60x107 log
CFU/g= YEWAY. CH-17F5 &3 FaaA A9 it a3 MALd=RY Tdart
B 3597kA B 8.0x107 log CFU/gS YERAa HE7|7ke] EBuls A-7AA Zakbds
Aol Wyt gtk =3 CSCFdE 2~EFEKCHR. HANSEN, BacterfermTM C-P-77S>)
A4 FaANA A= BE NAYZEE 35Y7HRA H 7.8x10" log CFU/gS e}
w3t

R

e

(W) 7 2EH SHERAS AL $aiLAA 9 g nAE

g AR Az A HYAAu| A E=(Coliform, Escherichia coli O157:H7, Staphylococcus aureus,
Listeria monocytogenes)©l AZE 2 7hsAdel oh ol& &Usty] 93l GH-1 +5, CSCEd &
2E}EJKCHR. HANSEN, BacterfermTM C-P-77S>) #+& 283t 24zt WwaAA|xe] g 9
SA7IE B A ES g% A9 2EHEY SRAS F8S AFTH FHE 2EHE
& A&3 txzTolA HdAdvAdEe] BT HAEHA ge Ae st 1 A= £ 11

3} 2

=
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(E 3-67> A= FdaLAA S TEVT T BHUA A HE 23

Fermentation days

0 7 14 21 28 35
Test microorganisms
co" ND? ND ND ND ND ND
EO ND ND ND ND ND ND
SS ND ND ND ND ND ND
SA ND ND ND ND ND ND
LM ND ND ND ND ND ND

YCO: Coliform; EO: Escherichia coli O157:H7; SS: Salmonella spp.; SA: Staphylococcus aureus, LM:
Listeria monocytogenes
PND : not detected

(th = 2BH FEAFS &3 HELARA S o|3}e3 W3}
B.00
580 ¢
0S8
560
-
g Eoss
¥ 520 L
i — ] e
500 : 505 ——
i ] # ¥ e ]
4 B0 did
450
4480 o9
0 7 14 i1 Fl 3 35 0 7 14 i1 8 35
Fermentation time (days] Fermentation time (days)

1Y 337> 94 2EE FRFLS ALH VELAA Y olshety wal

GH-1 #F& &3 TaAAA Y pHEt2 T8 /MAIYFE 1497+ pH 5.86°141 pH 4.90
3ol F A 21YHE pH ghol pH 4.97e014 waEAH] BUE
35°717 pH 51002 tia F7lste A& AT CSC4d4 2EFEIKCHR. HANSEN,
BacterfermTM C-P-77S>) #FE& Z &3 dE LA A &8 /MAY FE 14974 p

) pH gro] pH 5.000) A 2

g
2
I
e
2
%
>
N
lo
oy,

iogenic amines (BAs)
A8 AT A 48 2 4713 5 11.14 mg/kge] ErelgiRleo] A&

3.301]*1% Zkzy 5.02 mg/kge] Efolgtdlo]l HEHE AL &]l 3
ATk 71EF ofHle] A9 1 ko]l 5 mg/kg olskd] Ao = FRJAH[UTY. 1 A= & 129
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{E 3-68> 5 ZEtE RIS A& TELAA Y] a7 F vpo] A golrl A%

(mg/kg)
Biogenic amines
Samples
Trp" Phe Put Cad His Tyr Spd Spm
GH-1 #+F& 2) 3
Agst uE 2] ) ND ND ND 4.14+4.65 ND 11.14+0.94 ND ND
CSTT+E&
ND ND ND N.D N.D 5.02+1.16 ND ND

83 g aA A

UTrp: tryptamine, Phe: B -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

?Mean + standard deviation

YNot detected

("} GABAAIA Y8TFE 283 WALAA | o]sfsta-n 4 B3t s

6.0 Ao 10.0

—&— pH [ og8
58 1 —A— Aw 8.0

pH

—a— Totalviable cells

5-4 —&— Ladicacid bacteria

Water activity(a,)
Log number of cfujg

5.0 T T T T 0.84 0.0
0 7 14 21 28 35 o 7 14 21 28 35
Rripening days Ripening days

<19 3-38> GABAAA Y85 A& LaLA A9 o|3817 «n| Y F82 w3}

<!
(o]
By
N
Ll
Y
oo
P,L
£
2
PN
o
=
kol
[
>
N
lo
o
o
o]

H%k2 wE JAYFEE 14€ 71X pH 5.6090
I o]F <= 219 HE pH Fto] pH 5.350014 aAH
o7 7

o] €1 359744 pH 5.20 E fashs Zﬂ% sttt awel ¢ = 7H/\l
dHE FEAF o] e 35Y7HA R Zﬂ._i Zadhe AE Flsid. #art 5% F
e 28 AAYERE 35Y7HA 3.8%x10° log CFU/ge 2R 8.7x10" log CFU/ge.2 Z7}
AL, ol F =4 28 FE HLFJVJ l Bue AAZA Foge A0 WEh gl 24k
o] AS #HE AAYERE FFEAH] B 35Y7R HF 7.7x10° log CFU/ge. & A&
He As Fdsdn
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(vh) GABARH Y8+t+E

=

H4d 2w

(F 3-69> A=

A A 9] GABA g

e AR FET|E St GABA & 3
(mg/kg)
Fermentation days

Sample 7 14 21 28 35

Y8 & A&7 TAELANA 0.29+0.26 42.71£2.83 66.61+3.93 61.3243.68 58.00+2.13  59.92+1.09

Y8 FE AHEst Ax FEEAIAS] GABA dd2 oE JHALRE TE 14L7HA
0.29+0.26  mg/kgol Al 66.61+3.93 mgkgo 2 Z7lst= AL Fel syt LE 28Uo]=
GABA o] Tha st 22 9l SHAAT WEAH Brhe 35U 74X ALHOE §
A= s AL gl
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b AESR 8 magetE, oslete B4 B

A 5
TEEAA Az AFE 7154 Zabd 2ElE FRES Ay Y8 FuelA Bujs
© AAE TS =3, AH LELANAE A xRt 7)SA R4t 2EHEY SRAS A
Batgleh Fuol £ BuE s A 7F 2 ARAR FUR A 65 AE
Sttt 2 A3ol AHEHE AR AxdH AFHE <E 3-6903 ok
(E 3-69> 7|54 A4 2EE SHA Eg0 AHEE AR
Al F7 Az A&
HIJOS DE FELIPE MARTINEZ SA Jamon cerrano Loncheado
Esteban Espuna S.A Cerrano
A EMBOTITS ESPINA S.A SALCHICHON
a5 2] 7 DANIELE INTERNATIONAL INC. Prosciutto
IDEALCOTTI DEIEF LLILUPPISRL 2y w=2n T2 AFE E8lo| X
JOHN VOLPI & CO Egle FHu &go]~
JOHN VOLPI & CO Egle naudeg}l &gol
XY AEF3AEA) Hl| 3= 71 4]
ZA9d AZAZHB) H =21 4]
2 22 AEAEHC) v =21 A]
=AY HEA D) LR A]
ZA Y AZANZHE) A
22 AFAZHF) Hl =21 A]

EF0T ZHS 93 #iAEE PCA (Plate count agans 2Ak# EEZS ¢33 HXIEL BCP
(0.006% bromocresol purple)?} MRS (deMan Rogosa Sharpe) ®j =& /\P%é‘}‘ﬁﬂr o 54
W2 AEFEFA AAAEAERE wet Alm 25 goll Bt -/W’“ 225 mL F7}ste /l“ﬂ =5
= HiAY =Este] 35+2C, @rH 2 oA 24A%E v & AdE HeErs AFSATH
Faj A A =gA W AE |3 7] MRS J:‘JJrHHXMW @% TS FHEA WA

st 4 A ARE s H &3 HgS oAl MRS broth

oFl-8 60% glycerol?] =& -70C 01]/H Xﬂ?é}o}nﬂxi A3o] AFE3EFY
o HAAPAERE AEFFH PAEATHEA wet SR, AgaR] ol 24~48A1F wi ek

##5d. Alg9] pHE  Stomacher (Lab-blender 400, Seward,
England)oll Al 223t widfidt & S/ 100E 930 34 2 oAfste] 1 o4& 20 mL #H3sto
A4 pH meter (Thermo, USA)E °]&3te A3t A== AOAC WS mistow,
pHE =43 oo 0.1 N NaOH €02 pH 8.3°] & wj7}x AHAA & AH|® mLZ Lactic
acid FFHw= F4kete] AL ATHAOAC 1995). TR EE T2
Switzerland)& o] &3t A3 th.

ﬂllo ) E‘N'

A

Ir

™, o\i

1

i
Z

[\)

Job

o

o %

o

= =% 7] (Novasina,
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. 4t 2~BE FRO A7) 54
(1) y -aminobutyric acid(GABA)A Al
=W AlE FQ A RREE Z4ts EEste] Aol AFESERTE Asfol A EEd Ak

o] GABA AJ4HAd Ald-S 98l rapid screening media (Lactobacilli MRS broth supplemented

with 1% L-Glutamic acid, 0.005% pyridoxal phosphate, 0.001% BCP and 1.6% aganZ o] &3}

Al o] MmEtE Bl Hehs 1xk AT 1k A" FFE2 silica gel TLC plate

(Kieselgel 60, F254, 0.2 mm, Merck, Germany)oll ¥#&2 GABA (Sigma)$} 37 EalFo| uj

FES 2 wH AMAA spote] 2 I WMEES HQA FFES GABA AAFF=2 A3

=3

r_>a M
uE  H

(2) GABA A4bt9] &7

AdE BoFo FA4HS s HasH AP (fermentation potential test)z} 16S ribosomal
DNA (rRNA) sequence analysisE AAstAT & H& 58S &2135t7] 98] API 50 CH strip3}
API 50 CHL Medium (bioMerieux, sa 69280 Marcy I'Etoile, France)& o] &3t o, AxE= 24,
48N 7+ Zo Felsldth. B39 genomic DNAE genomic DNA isolation kit (Intron,
Sungnam, Korea)E o] &3} )3 o™, bacteria®l 16S ribosomal DNAe| E-o]2]<l primer
£ o] &3} polymerase chain reaction (PCR)S <335} th. PCR condition2 35 cycle (1 min
at 94C, 1 min at 58C, 2 min at 72C)3} elongation®] 1 cycle (7 min at 72C)E o] FoH o
] 16S rDNA sequencing 235 o] &3}o] gene banke] blast A4S 53] GABA A #+FE
AR

(3) GABA A4t o] A4 &<l

2|79 GABA A4S AFH <& 93 HPLC (Waters)& /\}%’é}oioml B2 3o )
FES YAREE (3,500xg, 20 min)dted 0.2 ym membrane filter2 ]33+ 3 10vj2 343
A& sample & 0]%3}951\:}. ]S 0.01 N HClS o]&3ste wd A4 3 AQC reagent
(Waters, USA)E o] &3t F=A4383 2S HPLC 4o AH&3F9 . columnS reverse-phase
column (150x3.9 mm ID. AccQ.Tag Cl18, Waters)E, U.V-spectrophotometric detector (254
nm) AFL o] &3t o] FA-S A solution (140 mM Sodium acetate, 5.6 mM Triethylamine,
pH 5.03)3} B solution (acetonitrile/distilled water = 60/40)¢] gradient condition (initial 100% A:

35 min 67% A)ell A4 flow rate 1 ml/min, injection volume 20 ul®] ZHo 2 EA3HT

@) FEFY=dHE 4 o5 AE
e EA

WAikd ol 3t &R Lac acidophilus ATCC4962 (Gﬂliand 1989; Gilliand &, 1985;
Grunewald, 1982)2 Ui T Oo 2 AFE3lA vl BAS &3 5438 #F5 A¥E stauxt
stE T JAF A A xsH7] sl 4 MRS brothujx]o] 3 M HCI& #7lste] #F pH 252
ZA3% F 7IdEFE AN 0.22 um pore size filterE o] &3t W3 pepsing HEE
=7} 1,000 unit/mLe] === wjx]o] H7lsle] A ZstAtE MRS brothol]l 24A17F v gk +5
1x10° CFU/mLolA ®iA12] 1%¢1 100 pl (1x10® CFU)S H=E3dte] 37ColAl 0, 3A7F %?l H
sttt viF & 100 ulE #H 3N MRS agar plateo] HEste] 37CAA 48A1ZF vl T A HS

=

A
J
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countings}$3 ot

%
FU3A Lac. acidophilus ATCC431210] thET o2 o] &5 o Hluw
Z

24& 5
g WasEAoel ¢ #Fe st stk §EEY oxgall 0.3%, 0.5%5 2k H7hE
MRS broth#l#]S 7lgtdE# ko] Az stk MRS brothol] 24A13F wjeks #3F 1x10°
CFU/mLoll Al ¥iA1¢] 1%<1 100 ul (1x10®° CFU/mML)S & ZEsle] 37CollA] 2447 F<F ujj oks}
Ak =ik & 100 WS s MRS agar plateo]l FHE3te] 37ColA 4841 vl & AFS

countings} 3 ot

« FY2HE Asts SA

YA s ygEAdoel 3 #F5 AW¥Wste] 1% lipids cholesterol (Sigma Co, St. Louis,
MO, USA) #7}3HMRS broth with bile salts (MRSO)H} Aol #F2 HFeJt A5 U &
cholesterol A #-& Rudel?} Morris7} AF83F o-phthalaldehyde %S o]-83}e] 550 nmolA &
BFEE A stAoh

« & s 33 Un vitro)

Caco-2 human epithelial (ATCC number: HTB-37) cellsell o 225 A& S 6-well plateol]
2x10° celllwell & %7] HFste] 14Y¢ F<F wikslgd o 10 mL MRS brothuj =] ol A 244 7t
HlFgk AAkt 1 mLe #Hsked 2,000xg, 4ColA 10&23F A& st dAE s =
FE #A4= 0.1IM PBSoll shaking 3+ 3 2,000xg, 4C oA 1083 QA2 o] Az} FA=
SR o o] #AL 33 AA &4t 6-well plateo] #A 1.2x10° CFUMLS HE3 &
Fetal bovine serum (FBS, Gibco)E 3 7}3F Al Zvj NS A8t 37° C, 5% ©|4Fs}eA v of
71N A 2412 v eFet Ak, 2R A e fakde 0.1M PBSE oF-83te 33 Ao U 100
nl= #3l MRS agar plateol]l HE3le] 37C oA 48417 wjek & A< countings} A th.

- =AY (n vivo)

FY2HE Asts L A HASS VA= #+FE5 A¥E3e] BALB/c mice (Samtako Bio,
Korea)ol| Ad2loldH 1, A2 o], A2 olo| #F5 AFFA & o= F&3}
of 733t £F SAxAAA AolTtol] et AbSstHA AFHIE, 2o]&& (Food efficiency
ratio. FER) 5& St AolAlz= soybean oile FH7betd AxspA B o=
soybean oilS ALt A ZFIFFIPTKE 3-70>. FHollAd #HI 1 mL blood samples 1.5 mL
eppendorf tubeoll $7 303 Xt Aol B#Ast] ADAF|AL 208 FF 4T AA 2,000xg=E
AEFsty ¥AHE EEsiAach. B A4 total cholesterol, high  density
lipoprotein(HDL)cholesterol, low density lipoprotein(LDL)cholesterol= Cobas C111 cholesterol
analyzer(Roche, Swizerland)¢] total cholesterol, HDL, LDL kit-2 o]-&3}o] =43} t}.
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<E 3-700 25438 uAHAo] Ax H &

Ingredients Control (g/kg)
Casein 200.0
Sucrose 100.0
Dextrose 132.0

Corn Starch 398.0
Cellulose 50.0

Soybean oil 70.0

L-Cystine 3.0

Choline bitartrate 2.5
tert-Butylhydroquinone 0.014
Mineral mix 35.0
Vitamin mix 10.0

o 7154 A4 2EEH SRAY MEAY HAE5e A 24AgA

(1 Biogenic amine (BA) A%

BAY] AZFEA2 HPLCE o] &35t EA43tAt. 4 M9l decarboxylaseE F%=317] 93l
0.1%2} 1%2] pre-amino acid ¥ Aol 2¥ AlthujF & 1% pre-amino acid’} 78 wjx]o] 1Y
vk 3 AAEE ok vk 1 mLoll 0.4 M perchloric acid 9 mL& #H7}sle] 18 & 9
ARZsa 045 m=z o7 HBF#I AE 1 mLe]l oA 2 N sodium hydroxide®} sodium
bicarbonate, dansyl chloride® Yil 40ColA 4587 WA AT w8 3 25% ammonium
hydroxideZ A-&3ta] oJx} F BAo| o] &3ttt E247]7]= Waters 996 photodiode array
detectore} Millenium 2010 software’} #F2F#l Waters 2690 separation moduleS column-<
Nova-Pak C18, 4 um, 150 by 3.9 mm (Waters)E o] &3l om o]FA4e 0.1 M ammonium
acetate (Sol A)¢} acetonitrile (Sol B)& FE=7HIE Fof EA39t. &r SEHSE== 1
ml/mine] R} o™ 254 moll A A ZE3}FTh

_]
o
2ElE] ZRF TAHE PCRE ©]83te] 165 rDNAS FZ 3}

E ZAAA =T =5 (FA), 54 AHS FYste] AT

= X 39 HEE &
ettt REEAAE 7T A 2EEH SRAF HAVEH 498 2=EE  (CHR
HANSEN, BacterfermTM C-P-77S) H7I+ o2 Yo} fibrous casing (40 mm)o] Fd %
chamberol| 4] W& 2 <A3IA T
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GE 3-TDD TEAANA AZx H&

Materials Weight ratio (%)

Lean beef 20.0

Lean pork 60.0

Pork back fat 20.0

NPS(0.7% nitrite) 1.61

MSG 0.20

Glucose 0.50

Spice 1.15

Starter culture 0.03

@ Az TEALAA S B EH 54 4

EFdaT 3L 93 wixRlZ2= PCA(Plate count agans ZAakd EEE 93 wWix 2=
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) vl & At&3t4th #4 =4
WMo AZFA uAEAFE wet A8 25 go]l B 35 225 nl Hrlete] FAE o
iz o] =ehale] 35+2C, @713 Z2AoNA 24A3 wigd & A" HeEe BE3A . BCP
HIj R oA =gA v E HEA 7|2 MRS HIuiz| oA g FHS EPstA HIAIE
AGEES 23] o) st 4t Y AR5 AsAT. =53 HgS thAl MRS brothel 18
AIZE e & wjFA S 15% glycerole] FEE -T0C oA AAstHA Aol ALE3tAT W
AAnAEE A FF3A vAEAEHA w2t A, AR Foll 24~48A13F wjgd &
ARE Heges AFsAT

» Escherichia coli

AA 25 goll 225 mle] EC brothE 7}sted 1 3t #&3star 37CoAlA 24 A3F S+ v &3t
k. EMB agarol AES ¥, 37CoIA 24 Az wjokstel Hae] 244 B9 HAHA &
2] vk 571 s TSI agardll HES $, 37ColA 24 AIZE Wikttt 712~ A S

TS
A% 3 TSAo| HF3sted 37CollA 24 AZF vl gt & AAHAFRE &R S T

 Listeria monocytogenes

A 25 goll 225 mle| Listeria S¥HAIE 7Feted 1 #3F @3kt 30C A 24 AZE 5
7+ W skt S-S Oxford agaroll streakingslal 30C oAl 24 A zF vkt ict. 7
Aol gARZFS FAstE HFE 0.6% yeast extract7} EFHE Tryptic soy agarol] =&t
0ColA 24 AIZE vl stk I"EA & IS Iheto] FQIE™ hemolysis, motility,
catalase Al&@3stal, CAMP testoll A S aureustATCC 25923)l 4 %A, Rhodococcus equfATCC
69394 =48-S Uttt

» Salmonella spp.

AA 25 goll 225 mle] PETE 7Iete] 1 B3t A3 st 35CAA 24 AIZE 12k S5 vl %
3k 3 100 p19] 12 S-S 10 mle] Rapparport-Vassiliadis wj X ol FF3le] 42T ol A 24 A

2%

Zb 23F = wjFEtth 2+ vl¥-S MacConkey agarol streakingdled 37¢C ol Al 24 A7t o)
Fate] Ao o4y e A S FIsATh
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» Staphylococcus aureus

ZAA 25 goll 10% NaClS #H7Fgk 225 mle] TSBE dste] 1 £3F #&3s}slar 37ColAl 24 A
bt E4 wf kst t). Baird-Parker agarel streakingsle] 37°C oAl 24 A|ZF wioksla, £ 3 o
2 R FEo] v AR giF=S FAste FEYUE BEEIuAC &A 37T
Al 24 N R & O
FAS AT 224 wdSs Zhe IHYAE FoYSs gt 1 AFES A o
A AlZbo] At 3 HHEES Ho|=A(FA

 Clostridium perfringens

M5 ol +HEE AFEY 1 mE Cooked Meat vjA] 2] ofAR-Zo HFst] o
718 2O 2 37ColA 24 A S+ wldsE 3 TSC agarell S+ Wl S HFsle] 37C
A 24 AN g@releFsta, BEEE S VA= #3314 e gRlstdh

e

(3) Az=F YELANA G o|3}std] B4 FA

A& 2] pH+ Stomacher(Lab-blender 400, Seward, England)oll A 283t wpafsl & Z/F< 10
HE Qi 34 9 oAFste] 2 o HE 20ml FHske] A-2olA4 pH meter (Thermo, USA)E ©]
£33t =AYt pHE =43 ool 0.IN NaOH &4 o= pH 8.30] 2 wj7tx] HAH F
HlE mlE Lactic acid $FHw= &4kete] A4FsATHAOAC 1995). & EE T84
=7 7](Novasina, Switzerland)Z ©]-&3}e] =A 3}t

bt b

vl B 5o H7te wE YaLAA B4 HE

D A sFEDL Ax

2 Ao A8 A SF5E U5 VHE, SHEE 9% FHAA FYUS F A2 F &
3 71(HMF-3250S, Hanil, korea)E& ©|-&3}q 3032} v‘i‘—ﬂli A AL A F HE3sH7o AHE
SIEE sl stk Xﬂlﬂ o E/Nylon film(107 um, Kirin Chemical
Co., Kimhae, Korea)oll &7 3s}o] -20C °ﬂ 3“4 AHE-3F AT

_L,NE
FO
N
o

FLJ

(2 A 3FRT A3 AAA] AZ

- h s

el A<t mhe] W LA AlxskA .

() FAR WG WELAA] HABIH 0|53 B4 BA

9o A&d vhel ws SLakA Azs Ak

- 143 -



AL AR A

D Az3 8 AEsHy, o3

%

N
1
ox

CGE 372> A AR MBS, o551 54 B4

NE b pH a i R

A3l 7 5.60-5.84 0.931-0.960 5.59x10°-6.84x10’ 2.48%10%-2.70x10’
g AR 2 4.92-5.80 0.897-0.910 3.51x10%-5.25%10’ 3.68x10%5.46x10’

A 6 4.20-5.42 0.900-0.911 4.61x10%-8.72x10% 2.45%10%-3.62x10°

Az FE2ARA, ABHE PP AAANRE A YE DAE AAEUT D
I Yol FFFE 559x10%-6.84%x10" CFU/g WS el TEAAAS A
3.51x10%5.25x107 CFU/g, X9 7% 4.61x10%-8.72x10® CFU/g& Yerdct. AAFo] A
¢ A, dasAR e XA 2zt 2.48x10°-2.70x 107 CFU/g, 3.68x10°%-5.46x 10" CFU/g,
2.45x10°-3.62x10° CFU/g WS YeENAh HAAAES B4 3 A3t A Foo AES
oAM= <V = Escherichia coli O157:H7, Listeria monocytogenes, Bacillus cereus,
Staphylococcus aureus= A BE = A8t AX YEALANA BFolA AEFHA U

olgtstd 54 BAY Ax AP, BE2AA} PANA 22k pH gk pH 5.60-5.84, pH
4.92-5.80, pH 4.20-5.429] HAE YENALL, FEZAH T A4 A, TdaaA A} Aol A
Zzt 0.931-0.960, 0.897-0.910, 0.900-0.911% Yet= AS At o33 o] Al Rl A
wgd At F 30075 1A B FE stk

z}
o
S,

o fo

(2) bt 2E}E $RA9 AT B4 AHE
(7} y -aminobutyric acid(GABA)AA &35 4148

glutamic acid v-amino butyric acid
GABA

o o

H,N | HoN I
= - i
o glutamic acid o

-o x5 decarboxylase
GAD

<19 3-39> Glutamic acid< °©]-83l A== y-aminobutyric acid(GABA)

GABAE= A glutamic acidS ©]&3te] Glutamate decarboxylase(GAD) &4 E Td
HFTEZAQL GABAZF AR wabA A, Az TELAA G AX oA EEd FF9
GAD geneg It ot Al A=xg FBAAA A= GAD geneg AT + fISith
GABAS A 3= Lactobacillus brevis KCTC34985} 2] F | Y EA o] 3-8 AFAolA EE]3te
B3FR1 Lactobacillus brevis PM03S 44 tZH o2 AE3te] A X|oA EE3F 452 GAD
geneS A3 oM Y2, Y8, 08, 055, 052, H1, H42, H41, H9, H46, KA20¥#F+ & & 11+
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Ll
2

A AT Y 3-40).

Amplified products using specific primer set; 1, 1kb ladder; 2, Lactobacillus brevis KCTC3498: 3,
Lactobacillus brevis PMO03 4, Lactobacillus brevis Y8 4, Lactobacillus brevis H1 5, Lactobacillus brevis H42;
6, Lactobacillus brevis O8 7, Lactobacillus brevis H46; 8, Lactobacillus brevis O55; 9, Lactobacillus brevis
Y2

<18 3-40> GABAX A H#2] glutamate decarboxylase(GAD) gene &<l

1% MSG7} %715 MRSHl Ao A 2] conversion yieldE ¥l stH o™ 1 A3 O87FF+= 99.55%
conversion yieldE ®¢l ¥+, H4l#FF2 A9 73.79% Vb1 3-41). E2#FE2 GABA
TFE AFRAAEAES AT Eest] B¥AF1 Lactobacillus brevis PM03E ¥4
ZzFo 2 HPLCE o] &3ty B4 s3d. PM03#F+ 62.07+£0.83 pl/mLe =& GABASH

o o
< AASIYE =4 H42, H46, KA20+F =3k 65.15+£0.55, 64.91+0.72, 64.59+0.61 pl/mLe] =&
GABAS AAsl= AL A3 1 conversion yieldo] @& HAIFFE A sl Y2HFFS £

gsle] HF 10752 AESAHE 3-73).

051
kA20
PMQ3
H46
H?
H4l
H42
H1
055
08
Y8
Y2

0.00 20.00 40.00 60.00 80.00 100.00
GABA yield[%)

Strins

<4 3-41> GABAA 2] Conversion yields
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<E 3-73> B F9 GABA 3 A=A A

Strains GABA concentration (ul/mL) Strains GABA concentration (ul/mL)
KCTC3498" 15.09+0.39 0522 49.734+3.80
Y1 23.58+1.52 012 13.26+3.80
Y2 34.25+1.35 J10 9.82+0.18
Y4 23.65+1.59 H33 22.67+1.59
Y12 17.74+0.43 H1 47.60+2.20
Y19 18.69+1.82 H7 16.30£1.55
Y39 19.89+2.66 HI11 19.46+1.82
Y8 39.00+1.36 H19 28.26+1.29
Y50 23.33£0.18 H42 65.15+0.55
Y51 20.96+0.75 H43 3.16+0.45
Y55 25.86+3.05 H41 34.42+1.52
Y64 6.04+0.23 H9 51.21+3.03
02 19.15+0.87 H65 16.20+1.57
03 20.08+1.30 H15 28.45+0.94
05 23.33+£1.56 H45 13.34+2.28
08 41.44+0.19 H46 64.91+0.72
055 47.97+0.38 KA20?Y 64.59+0.61
056 16.20+0.71 PMO3 62.07+0.83

YLactobacillus brevis
DPediococcus acidilactici
IWeissella halotolerans

W) = zEE E4
Uk o A
Probioticse= 7FAoF & EAo] o8 71A] U&H, olFdAE F83 5 T STt Aol
tlg YAdo] mojol dtie Aol TS B3 AFHEE probioticsE $E &
0 Aol =25t Atk =T A9 pHe 14-20 A== tiFE A& 9714 AR
sHAl Bot ol 3 A& st EeEd 75 A E pH 202 A3 MRS #j Aol 343t
v ok3ted A7 countingdtR il WAkA o] ettt AR Lac acidophiluSATCC4962)S <
A NE2F o2 AMESEY Blal 48 T3 Wik ol 4% 75 A8t Sald.18v 5

11v¥ pH 6.5 MRSH| A o] A ulj oFqt Z4bAF A EE0] FAES SRASIATHEE 3-74).

By
X
2
1

|
_\li
2k
A
o\
I
kY

Ir
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E 374> BEFO WA 5

. Lactic Acid Bacteria (log CFU/mL) . Lactic Acid Bacteria (log CFU/mL)
Strains Strains
pH 20. pH 6.5 pH 2.0 pH 6.5
H3 2.31 3.47 G33 3.77 3.80
H7 2.34 3.48 G34 3.88 3.80
H19 3.40 3.60 G38 2.43 4.44
H39 2.39 3.45 G41 3.36 4.28
H52 241 3.45 G42 4.16 4.90
S6 2.59 3.94 G43 4.02 4.99
6-3 2.92 3.97 G44 4.13 4.94
7-2 3.06 3.52 G45 4.40 5.16
Sal4.18 3.49 3.53 G46 4.35 4.98
127 2.55 2.57 G47 4.29 5.69
7-8 2.83 2.80 G48 4.28 5.63
G22 2.25 2.24 G49 4.52 5.60
G23 3.66 3.80 G50 443 491
G25 3.33 3.27 B4 2.05 4.05
Y2 3.88 3.93 P12 2.24 4.59
P8 3.60 3.67 RS 4.49 4.50
B9 3.60 3.65 ATCC4962 6.88 6.58

- WEEY o5 AE
Aol Aoz Bulg FZd gElAE YAS 7hdok axd T2Ele] =S o
HFEo i WAde 7HAe IFE AdEstr] f8 293 dFE o= 44 oxgall 0.3%,
A& countingdtH . WEFA ol $3itt

oxgall 0.5% 7} MRSH| A | A 244 3¢ H%‘E
3 AHZ Lac acidophilusKATCC4962)E

o] $5% FFE AEsg 919 WA FHS e F
G33, G34, 7-87F= FFA 3 Yo AL & 4 YU HI9 #5F+ oxgall 0.3%
A7k MRSH]A oﬂxm HESE AL Atk Sald.18, 127, Y2, P8, BY, R8FF 5 53
TE UEEES MAE 4572 AEsATHE 3-75)

(£ 3-75 &5 WEsd 54

. Lactic Acid Bacteria (log CFU/mL) . Lactic Acid Bacteria (log CFU/mL)
Strains Strains
Oxgall 0.3% Oxgall 0.5% Oxgall 0.3% Oxgall 0.5%

H19 7.54 3.50 G34 ND ND

6-3 6.43 6.99 Y2 7.39 7.30
Sal4.18 7.84 7.61 P8 7.09 6.80

127 6.38 6.31 B9 8.00 7.98

7-8 3.06 2.96 RS 6.42 7.00

G25 NDV ND ATCC4962 6.48 7.80

G33 ND ND

DNot detected
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« FE2HE At FF AE

YA s JEEAR A8S B8 943 #+F5 A¥Este] 1% lipids cholesterol (Sigma Co, St.
Louis, MO, USA) 3 7}3+ MRS broth with bile saltsC(MRSO)®i Aol #F5 HE3G T 45 U
ZkE cholesterol A &2 Rudela} Morris7} AF8-3F o-phthalaldehyde Wi & ©]-83Fed 550 nmeoll
A FBEE A SI¥ et YR Lac acidophilu(ATCC4962)8}  Bifidobacterium
bifidundKCTC3281) #F5 UA ERHOoZ ALE3ste] Hln A48 53 Sy 2"HE Aslrt ¢
T3 #FE AR 127779 BIFF+= 20.21%, 35.11%2] o= ZFH 2HE A5kl
2o AS 8l sl9a v Sald 187+ 94.41%, R8T+ 93.88%, Y2+ 94.68%2] #k
o8 FYHEASEel 5 #5YS & St = AU ERF] ATCC49629)
KCTC3281= Z+7; 98.94%, 95.74%< UEFWA=Hl Sald.18, R8, Y25+ KCTC3281¢ ¥
HE Asted FAsHA SAHATS AT 7 AJHTH 3-42).

100.00 -

80.00 -
60.00 -
40.00 1
20.00 -
0.00 -

Sald.18 127 ATCCA962 KTCT3281

Strains

Cholesterol reduction(3:)

<a¥ 3-42> B9 Fd=HE AHsls 54

1= = =
- A Ry 24

FY2HE Aol 53 75, FAUNRT Lac acidophilustATCC4962)e} Bifidobacterium
bifidum(KCTC3281)ll Caco-2 human epithelial (ATCC number: HTB-37) cellsel|] thgt H-2h5 4

He 7 83 )l Sald.187F+= Caco-2 human epithelial cellell 5.7x 107 CFU/mLe] F-2}3o]
=4 F Q3 KCTC3281 2} v*}?} S Yelddh. wkdo) P8#FE 3.0x10° CFU/mMLY] #
ol 24 Hol e Fel s F RAwol Urke AL AAsAh =Id FFL

Caco-2 human epithelial cellol] #2+gt A2 dAv|F o2 SRASFATHIH 3-43).
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(E 376> D 2ElE AssATe] B 2

off

Lactic Acid Bacteria (log CFU/mL)

trains NS wad 2%
Sal4.18 1.2x10° 5.7x107
YC2 1.2x108 3.3x10°
P8 1.2x10* 3.0x10°
RS 1.2x10% 9.6x10°
ATCC4962 1.2x10° 8.8x10°
KCTC3281 1.2x10° 4.8x107

(1% 3-43> FH2EE AssEF A P

« TEAE (Un vivo)

TEAPT S LA ol(ND), A2 olZ(HD), aAY2olet Ptz (HD-B),

Holsh BelF (HD-Y), LA Eajo|sl £l
o

r-lJ
E
U
z
Sy
3]
M
o
ut
-
Ao
9,1'.
Q.
ﬂ
N
off
rO

< 3-T> AdFs= BRI

Groups Diet

ND Normal diet

HD Hypercholesterolemic diet (Cholesterol 1.0%)

HD-B Hypercholesterolemic diet (Cholesterol 1.0%)+Bifidobacterium bifidum (KCTC3281)
HD-Y Hypercholesterolemic diet (Cholesterol 1.0%)+Lb.curvatus

HD-H Hypercholesterolemic diet (Cholesterol 1.0%)+Pedicoccus acdilactici
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<E 3-T HAIASE

2o AF, AFZVE, Al 4AF % HolEs

=
Groups" ND HD HD-B HD-Y HD-H

Initial body weight(g) 15.64+0.18 16.53+0.27 16.68+0.40 16.36+0.57 16.92+0.64
Final body weight (g) 21.36+0.98 23.73+0.94 23.5240.61 23.14+0.38 23.83+1.10
Cummulative BW gain 0.14£0.03 0.17£0.02 0.16+0.02 0.15£0.03 0.16£0.03
(g/day)

Food intake (g/day) 2.14+0.76 2.31+0.52 2.11+0.42 2.27+0.39 2.22+0.38
FER? 0.12+0.07 0.15+0.09 0.15+0.08 0.12+0.08 0.11+0.09
UND, normal diet group; HD, hypercholesterolemic diet group (Cholesterol 1.0 %); HD-B,

hypercholesterolemic diet

+ Bifidobacterium bifidum (KCTC3281);

Lb.curvatus; HD-H, hypercholesterolemic diet + Pedicoccus acdilactici

JFER(food efficiency ratio)
period (g/day)

Values represent the mean+S.D., n=7

77 ZF DAY AolE AFH A BALB/c miced] AlF WIIES ZARSH
FAlo]| #(HD)2 7.20 g, A R0l Stz
A WA ool Lb.curvatus 73T
Pedicoccus acdilactici 73 751 FHD-HAHA AR & 247 6.84 g, 6.78 g, 6.91 g& epd o

& oF 572 g, IAM
(KCTC328DE HT5F

gHHD-B),

T

24 HD-B, HD-Y, HD-Hw¢] A5 F7tFS HDZol Hlske °oF 5%, 6%,

HD-Y, hypercholesterolemic diet +

= Body weight gain for experimental period (g/day)/Food intake for experimental

A, A2 o] (ND)
Bifidobacterium bifidum
A HHD-Y)&} A R4 o] o

4% 7¢ 23t ATHE

10). 39, Aol d#H=ZFe ZF & o] f-9 A Zolv= Ho|x ¢YUfor} 2Alolg & % HDo] 7}
A =3k, Bifidobacterium bifidum (KCTC328D)E 74 7F 3 HD-BT 9| 2Alo]&&o] fFoj& o
2 2S4S
GE 3-79 SEAY 7o dry
Groups" ND HD HD-B HD-Y HD-H
HDL (mg/dl) 65.49+11.40 55.82+13.03 54.06+£10.99 59.31+£21.52 47.63+15.17
LDL (mg/dl) 5.43+2.29 33.58+4.45 18.34+5.73 26.35+20.07 13.92+5.32
TG (mg/dl) 70.29+21.85 84.94+13.13 45.35+11.46 50.81£13.38 48.87+15.53
TC (mg/dl) 68.19+16.79 87.70+0.02 67.92+18.62 53.12+17.66 60.98+17.17
AST (U/L) 93.94+46.49 167.01£9.81 159.45+31.36 154.90+34.60 145.22+30.28
ALT (U/L) 52.44+45.82 59.18+41.95 64.34+57.69 125.95+18.82 74.62+37.54
ND, normal group; HD, hypercholesterolemic diet group (Cholesterol 1.0 %); HD-B,

hypercholesterolemic diet + Bifidobacterium bifidum (KCTC3281); HD-Y, hypercholesterolemic diet +
Lb.curvatus, HD-H, hypercholesterolemic diet + Pedicoccus acdilactici
Values represent the mean =+ S.D., n=7

7% 7+ A3 BALB/c miceo] ®@FEHE M1z 2 2ol2 43 HDwol Hl8)
FH2HEALS 75 F7F9 3 HD-B, HD-Y, HD-H¢] LDLA-S #A4SHATGE 1D).
ozt ol Aol F FUXHE FEF FHYAY ol Pt FUT AT R HTH

o AR

=3
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2 3-44, 3-45). Wk B2 FF Lb.curvatus, Pedicoccus acdiactici 28757} ZH 2EHE A
sts BHUF oAl AlsHEHTH
240 240
a
§ " : 2
10 1 T o180 -
] A r
ez o3
o 1 cn
6% 120 82120 A
°a 0% 120
-] 2
SE BE
$ §= : 2
2 60 2 60 A i b
[&] b T |
4 b b b = ﬂ
N | B B B U J
ND HO HO-B HD-Y HO-H ND HD HD-B HD-Y HD-H

(1% 3-44> mice FtollAe] F FY2HE F <1 3-45> mice Ftol|A 2] = Triglyceride $haF
(th 7154 A4k ~elE $ X 79 Biogenic amines (BAs) A4 %

(E 3-80> 7|4 ZAF2ElE] 32 2] biogenic amines A Al %

Biogenic amines (yg/mL)

Starter
candidates Trp" Phe Put Cad His Tyr Spd Spm
Sal4.18 ND? ND ND ND ND 1.28+0.02 ND ND
YC2 1.80£0.42 ND ND ND ND 4.02+0.12 ND ND
P8 1.50+0.10 ND ND ND ND 13.01+0.02 ND ND
RS ND ND ND ND ND 9.02+0.01 ND ND
Y2 ND 2.88+0.01  ND ND ND 13.01£0.17  2.1120.08 ND
Y8 ND 2.24+045  ND ND 2.82+0.08  11.02+0.07 ND ND
08 ND ND ND ND ND 15.21£0.11 ND ND
055, ND ND ND ND ND 16.37£0.41  3.00£0.02 ND
052 ND ND ND 3.89+0.86 ND 7.62+0.25 ND ND
HI ND ND ND 3.80+0.22 ND 6.85+2.00 ND ND
H42 ND ND ND 4.01£1.77 ND ND ND ND
H9 ND ND ND 2.88+0.01 ND ND ND ND
H46 ND ND ND 2.24+0.45 ND ND ND ND
KA20 ND ND ND ND ND 17.29+4.39 ND ND

UTrp: tryptamine, Phe: 83 -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr: tyramine, Spd:
spermidine, Spm: spermine

?Mean+standard deviation

INot detected

@ AT UF O8] vl oAy ofwl 4SS =3

Sal4.18 oA 1.28+£0.02 pg/mL HE= A3, YA SEAF ozl gF ZH7; 4.02,
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13.01, 9.02, 13.01, 11.02, 15.21, 16.37, 7.62, 6.85, 17.29 ug/mL HE=%H+= A
g} ofmle] AL 1 ko] 5 pg/mL o]del Ao E selwdnt 9o A
o] S 2 FRAFLE TaLAA M Oist A 8o FFsicta AR

() 71548 Z4bd2EH SRA 573

GABA A TF2] HA-S API kite} 16S rDNA sequence analysiso]-&3tith o] &3k 4
Pediococcus acidilactici, Lactobacillus brevis, Weissella halotolerans’t 99%2] 74&4d& R4
7FA el A S BEAY ARET 759 sAHAFANA APL kitE o]&F A
Lactobacillus curvatus®} Pedicoccus acdilactici 7} 99.6%2] 453& Zt= HAOo= L}E}
16S rDNA sequence analysis®] A3} Lactobacillus brevis7} 99%2] &3S Ro F
o A S BT

A oyr
7
2ol 9ol

o o
i

—|—‘

o}. 7154 Ak 2elE TR o] #-&(Lab scale)

(D) TEEAA A=

ggRl=e FAHAGE 2XHANA EFTT =5 (FA), +5F AWE FYst AMESHATH
FA, 5 R AW 3emx3em= AEE F 20CoA 2¢€ &2t 542 st th GABA AT+
283 HELANAE TsAd A 2BE FERT AVd 498 28E (CHR
HANSEN, BacterfermTM C-P-77S)E &3t fibrous casing (40 mm)ell £ ¥ chamberol A
a9 A ST 3-46).

i
~|

-

Lean beef, Lean pork and Pork back fat I

(

Chopping <— Length and breadth 3cm x 3cm

(

F'TCCZil'lg and thawing <— -20C(2day) and 4 T (12h)

(

NPS. Spices and Starter culture

(

Stuffing <— Fibrous casing(40mm)

(

Fermentation

(

[
[
[
!
[
E

__ SN S, SRR A S | S W
}

Ageing and drying

IE 3-46> HEAANA Ax=FH
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(2) 1283 GABA Ao+ 283 Ta LA A GABA ¢

GABAG®ol 30 mgkg Adst= 10¢FE 1A st ol dFE 44 THEEAA
A gt Wa28Y7FA o] GABARHS A8kt Y8, KA20, 052+ & 22 A &3 Hask
A Al GABA &2 Y2uF 9] 62 FET =/ A He Ae FdsAdn. mebA Y8, KA20,
052755 GABA 1y FF= HA¥sAH.

—
o

<G 3-81> 1A GABAR A 283 HaLA A GABA ¢ w3}

(mg/kg)
Fermentation days
Strians
1 2 3 6 14 21 28
Y8 17.4242.747 21.86+1.18 26.25+5.71 39.97+3.68 54.87+1.25 55.84+2.68 61.30+£2.61
KA20 19.07£1.10 25.3243.59 29.56+3.52 34.65+1.70 50.75+1.11 60.80+3.70 64.30+3.89
052 15.02+1.19 17.41£1.93 27.57+2.48 33.76+1.11 40.52+3.16 41.10+3.98 46.02+1.04
Y2 6.63+1.37 13.74+0.47 13.89+0.69 16.94+2.06 22.21+0.69 25.43+6.86 25.72+1.36
08 8.27+3.53 13.65+0.93 15.40+0.90 17.5240.63 17.43+£2.24 17.41+£3.22 17.99+2.82
055 9.64+2.41 11.25+1.71 16.07+2.35 18.3242.85 21.68+1.44 22.03+1.21 23.93+1.35
H1 7.39+0.76 11.24+1.69 14.50+4.58 16.89+0.84 22.4442 .51 24.21+1.87 24.924+0.06
H42 12.98+0.49 16.35+0.49 16.30+2.98 17.03+0.64 17.68+0.37 18.31£3.50 18.74+2.18
H9 9.87+4.33 17.014£2.55 15.58+0.34 20.08+1.25 19.80+5.60 19.83+6.48 22.56+0.47
H46 15.91+3.71 16.124+0.86 19.02+5.00 19.24+4.63 19.2245.19 19.66+0.94 20.52+3.40

(3) HT MHES GABA AT A&3 SR AN GABA &3F

KA20, 052, Y8+ 2] GABAE=H2 64.59+0.61, 49.73+3.80, 39.00+1.36 ul/mL o2 A A4
T2 B 3T ols IdFE 47 TasAA ] FHEste] ©a28d 7t el GABATHS
At APAToNA AHERE GABAA 5 PMO3T+5 YANEAOE st A=x3 &
AR 9] GABA e wa 198E wa 28970 23.10+0.74 mg/kgoll Al 68.26+0.11
mg/kgl 2 =715t AL 89l ATk =3 KA207F 283 A aAAA GABA e 2g
198 &g 289714 19.07+1.10 mg/kgoll Al 64.30+3.89 mg/kge. & F7}st= AL &2l 3
R PMO3 #FE5 A&7 LEAAA G Hd FEFS AActe ASs s 18y
0527 F A 83 Wa LA GABA e g 19HE Ba 2897tA 15.55+0.43 mg/kgol A
46.02+1.04 mg/kgl & ThE #FEd vla] A =3 =AUk vidHo] #39] GABAE o] v
U Y8 T+ HaEAA A ALI A GABA FEFS HE 1dFE TE 28U7HA
17.42+2.74 mg/kgell A 61.30+£2.61 mg/kgl & F7lst= AL &<l AT

o LT
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80.00 -

60.00 1

40.00 1

GABA concentration{mg/kg)

=&—052
—e=Y3

Fermentation time{day)

{18 3-47> T E A A 2] GABASHF

B)

<1¥ 3-48> PMO3w+(A), KA20¢+5+(B) A 83 LaLA A G E

<I¥ 3-49> 0527F(0), Y8¢+(D) &3 FaALANA S TdHE

A mge Wre] oe BEaAR B4 AR
(D) 3, EFE A7Is] o|HotA v BSH 54 D ka4 B}
neg Wil 943 154 5 dTAE FRE A }aoq Az siow @

o Azdg BEH AAEE 2AAZ s

axl

:u::‘m

g o) nEge Fol IRl FroPuz 2115_6‘}%
u} T A BELAA WYL AN DA R} ERF 47 A AFEH 2
FERR B HYEE AxsYh
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n
n

pH-value
Water activity

n
0

L
il
)

o 1 2 3 6 o 32 1

St ; TP xF
—Oo—Stater —<o—Pine nut = Walnut  —tr— Mix — P e sl B

<19 3-50> 2, TFE IS THEAAA G o]s}sta] W3t

A S2EE R A8 BELAA, 2 BT, 2 5FE £F A48 BaAAA
S pHZES uE AALEE 2973 pH 6.10-5.899) A pH 4.56-4.470.8 7+adt= A
AT o F %4 21U NE pH ol pH A73-4.60014 LEA Y] BUp= 302744 pH
o2 AxHor F/EE AL FASAT a A BE ANY RE BEAH Bihe

e

ghelah oy,

BAA ALHOT Fasts A

=
o
= =8
=
&
= =
= 7
=]
=
2 =
5
5 n o = - P
o 1 2 3 e 5 12 15 18 21 34 I S
o 1 2 3 =3 5 12 15 18 21 24 27 3D
days
days
e —0O— Stater —O3— Pinenut —x—Walnut —a—I0NMN
—O— Stater —O— Pine nut —x—Walnut ——Mix

<19 3-51> %, TFE AU/ dHEAaAA v =stA WE

E7 B9 2 Fol BE AANYRRE 6U7A 3.8x107 log CFU/go 2 5E 8.7x10°

log CFU/ge.&2 Z7ItR i, olF =4 21¥ FE LarV|te]l Bye AARA T+ A9

Wal7h Tk Zabe] A9 FEFet nRVIAE dE AALERY 6YHA HiF 7.7x10°

log CFU/go. 2 &7}, olF £A4 189 RE warizlte] Bus Al&7A HF 8.1x10°
3
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Age B

dlol e Aol e QT A

S| 2~BhRl 2 A= A
o A dd& Tl &
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<E 3-82> At 3 FE FH7IgF HEAA|A 9] biogenic amines YA #F

Biogenic Amines (mg/kg)
1 k
Samples | Weeks |, b Phe Put Cad His Tyr Spd Spm
16.90+ 23.80+ 13.02+ 49.85+
0 0.21 ND ND ND ND 0.14 0.16 1.54
16.35+ 20.82+ 43.93+ 14.25+ 18.35+
1 ND ND ND
Starter 456 3.24 3.12 0.22 6.75
7} 18.85+ 33.28+ 5247+ 15.22+ 19.16+
uE 2 1.44 8.25 ND ND ND 0.99 0.51 2.36
aAA ; 1438+ 4370+ ND ND D 56.25+ 15.65+ 15.79+
8.46 8.24 5.78 0.24 6.57
16.70+ 47.00+ 36.23+ 51.00+ 15.09+ 67.63+
4 3.42 6.87 ND 0.39 ND 2.34 0.01 4.95
16.20+ 18.23+6.4 2332+ 12.95+ 52.32+
0 0.49 ND 8 ND ND 0.33 1.11 0.39
13.02+ 20.28+ 41.65+ 13.71+ 99.90+
! 3.73 1.20 ND ND ND 2.55 0.34 7.09
2t A7k 15.55+ 35.18+ 63.89+ 14.67+ 14.27+
Elcd 2 : : ND ND ND : : :
A 1.16 2.08 7.63 0.44 3.11
13.21+ 40.61+ 62.29+ 14.78+ 16.23+
3 1.51 1.21 ND ND ND 7.69 0.12 1.26
16.74+ 66.70+ 41.90+ 67.87+ 14.39+ 11.46+
4 3.76 3.66 ND 8.00 ND 2.57 0.46 3.23
8.71+ 21.51+ 25.03+ 13.87+ 57.93+
0 0.16 N.D 1.83 ND ND 0.11 0.38 6.76
11.50+ 47.45+04  15.61+ 15.00+
5= ! 0.69 N-D ND ND ND 7 0.07 2.55
=
A7} 16.73+ 36.68+ 57.86+ 17.28+ 14.39+
Ll 2 0.69 N-D ND 0.65 ND 4.58 1.32 2.20
AAA \ 17.77+ D D 39.65+ Db 69.07+  17.88+  20.94+
1.42 : 0.65 8.49 0.49 5.79
13.23+ 42.78+ 69.14+ 19.98+ 24.55+
4 0.28 N.D ND 0.03 N.D 0.19 0.60 1.53
13.40+ 18.05+ 23.96+ 13.37+ 56.25+
0 N.D 0.71 1.38 ND ND 0.38 0.49 2.79
22.65+ 11.30+ 46.28+ 16.15+ 12.19+
b ! N.D 1.22 1.09 N.D ND 0.33 0.64 6.64
AN
¥ 3058+ 61.44+ 16.49+ 19.77+
A7}t 2 N.D 3.66 ND ND ND 7.52 1.04 6.37
:'{ £ 3 ND 30.40+ D 41.46% D 64.49+ 14.38+ 13.65+
aAA ‘ 0.46 1.02 1.34 0.56 6.42
4 ND 33.34+ 21.04+ 39.76 + ND 89.99+ 17.90+ 27.39+
’ 4.25 3.65 3.61 8.23 0.88 4.21

UTrp: tryptamine, Phe: B-phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr: tyramine,
Spd: spermidine, Spm: spermine

Y)Meantstandard deviation

Not detected
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9. Bogo H7ld W= FEAARX EA AE (Lab scale)
7h BHEE Az
D MFAAED A=z

2 Ao AHEE A 2AY ASARANA iFAXE F2 el 7Y% A pH 5.60°0.=
15 1CAA 293 HEAZD & 4.0+ 5°C oA 10d-5<t (pH 4.2) 4RI = 60T A 124
b5t dF A Z7](INBD-150E, Hansung, KoreaZE o]&3sle] ARE AAsATh Ax & B4

7)(HMF-32505, Hanil, korea)& o] §3te] 30&7F RS AA 3T $AZd 28sr)e 23ts
T2 B2usl &gt Alzxd IUXE¢S PENylon film(107 xm, Kirin Chemical Co., Kimhae,
Korea)oll Q& A3te] -20C oAl B3t AR-3FATH

Ao Al HA2 SAGE A Y AFAIAA ARAEZE Y F 60T oA
NP5 ¥4 %7)(INBD-150E, Hansung, KoreaZ o] &3&te] AxE AASHdT. Ax & 2
) 71(HMF-3250S, Hanil, korea)E ©]&3ta] 3027 S AASta SA|F A&3517]0 A
St=2 B3l &t Alxd AR LS PE/Nylon film(107 xm, Kirin Chemical Co., Kimhae,
Korea)ell z1F243sted -20C ol A Baatm A3 T

2 A3l AHeE mise FAHAEE ZAY AEAIAA FUT F 60CoA 124125 4
%7 Z7](INBD-150E, Hansung, KoreaE o]&3ste dxE AAsAT. dx F 7]
(HMF-3250S, Hanil, korea)& ©]-g3te] 303t 3lE HAIS SAF F&3t7]0d HAst=
2 B3l st Alxd upsE2-S PENylon film(107 um, Kirin Chemical Co., Kimhae,
Korea)ell & Z74ste] -20C oAl B3t AE-3FATH

(4) 3t 5L A=

B 4ge] AgE A% EFE AVE MY, FRERE 9% U FAR F A= F 24
A g3t

71(HMF-3250S, Hanil, korea)E o]&3le] 307t EHE AA s SAZ #8317 °ﬂ
S5 B stk Alxd Ay sEEde
Kimhae, Korea)oll Z&F3xA 3t -20C oA B ASIH AL&5FA T

U AdEe 159 H& (Lab scale)

1) FEAEAA Az

gl =e FHEE ZAAAA BT =5 (FA), ¢534 ALS %1'6‘}04 AHESER T &
A, & D APE Zemx3mE AAIT T -20Co] 52 3 H Z ASS & 19 HS&E £
stATh U s(bs, 24, 94, 3, a5 94559 0.5%, 1.0%, 2.0% v% A7} g 2
AANAE 7154 A 2gE ZRF AV 498 2~elE] (CHR. HANSEN,
BacterfermTM C-P-775) H7tt& Estd AMEstal fibrous casing (40 mm)ol Sd %
chambero| A g 9 <435}t
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(E 3-83) WMEAAA AZ HE

Materials Weight ratio (%)
Lean beef 20.0
Lean pork 60.0
Pork back fat 20.0
NPS(0.7% nitrite) 1.61
MSG 0.20
Glucose 0.50
Spice 1.15
Starter culture 0.03
(2) Az TELAA Y M ESH 54 4
=45 %73% $3 HiA == PCA(Plate count agans i EgE 93 wiRzE
BCP(0.006% bromocresol purple)2} MRS (deMan Rogosa Sharpe) ®#iA| & A}L&3tch o+ =4
W2 AFTA v =AEE ek AR 25 goll B A 225 nl HUbste] A7 b=

Hj Aol =ekate] 35+2T, A71A 2ZolA 2443 vid = AAEE FeS #EsA. BCP
rg.?_lruﬂx] AA =ZA wAE WA 7] MRS HAuA A g FHS EaA WA=
AES 23] ol Byt 4 A AFE E}OJO}%W}. 43 =& oAl MRS brothel 18
AZE B Fs & S 15% glycerole] & “70C oA ARSAA Do) AFLstg o
s HFTA Al w}a‘r SHlA|, AeujA] o] 24~48A1%F HjkE &
ARE s dF3ATH

» ESscherichia coli

ZAA 25 gl 225 mle] EC brothE 7}ste] 1 #3F F&SIstar 37C oA 24 A S Hl st
ATh EMB agaroll &g &, 31CANA 24 AZE v sty Ao F&4 FEs IFH &
g WlgE 57 S TSI agardll HES §F, 37ColAl 24 AZE sttt 7hx S

3}l & TSAol| HESt] 37CoA 24 AZF vt & YA ARE FelstyTh
 Listeria monocytogenes
ZAA 25 goll 225 mle] Listeria SwujA S 713be] 1 B3 #2338 30CoA 24 A7 S+
Hj ok & Th STuleke-S Oxford agaroll streakingdlal 30T ol A 24 AIZF wjFstdet 4o
o] gAlRHS FAsteE FFES 0.6% yeast extract’} E3H Tryptic soy agarel HZEsle] 3
0CelA 24 At wieF sttt IEEM $ O=gA hto] &<1E™H hemolysis, motility,
catalase Al¥3stal, CAMP testoll A S aureustATCC 25923)l 4 ¥4, Rhodococcus equfATCC
6939NA A4S It
» Salmonella spp.
74%1] 25 goll 225 mle] HEFE 7}ste] 1 B3t #A3sIstar 35TCoA 24 A7 13 S Wl
% 100 w19 1z 742 10 mle] Rapparport-Vassiliadis i A| o] HF3dte] 42C oA 24 A
Zl 22} S AT S Wl Y-S MacConkey agarel streakingsled 37°C ol 4] 24 AZE wl
st Ao oAxet FA S stk

 Staphylococcus aureus

Al
M

- 159 -



ZAA 25 goll 10% NaCl& #7Fgk 225 mle] TSBE ¢lste] 1 3+
b St vl kst itk Baird-Parker agarell streakingste] 37C oA 24 AIZE wfj Fska,
2 EgMQl Fgo] 9= AAHM AT S A= FEUE HE
A 24 A MR B OgEAS AAE] T4 Nee e O
T g3 AP AAEt] AF Aol At $3 WSS Ho =R (%A

 Clostridium perfringens

54458 o g3 A5 AAE 1 mE Cooked Meat wjA 9] ofghiio] HE3te]
712 20 =% 37CAA 24 ARt S wl &3 § TSC agarell S+ wigFAe HFsted 37C Oﬂ
A 24 AR @7 Fstal, EREE S JHAE 3 s gsianh

(3 A=k FELA A9 o]Ftetz B4 F4

AN &2 pHE Stomacher(Lab-blender 400, Seward, England)ol A 283t vpfidt & ZF/5= 10
WS Q@ 34 9 ofgtste] 1 ofBE 20ml FHdte] Ao pH meter (Thermo, USA)E o]
&ste S4sAth pHE 543 ool 0.IN NaOH &<j = pH 830] g n7tA A4H F &
HlEl mlE Lactic acid 3% = F4tate] AAFSHHTHAOAC 1995). FEFHEE FEIAHE
=4 7](Novasina, Switzerland)& ©]-&3te] SASIHT A% &4 bﬂ-\ﬁo AZx A
A@Hel et AlE 1 gs HT §F T8N SR F ISIAA olF ]
A EE 7hske] 500 mLE2 3 & oo % 10 mLol| ZFAZLFAIYS vF 7 2
Ho = HAsto A= AT A2 AR AxTFe AT T FA

290 FFo A2 MEEE At JET

2 rlo

K=y
)=e]
=

Ao Colorimeter (Chroma meter CR-300, Minolta, Japan)& Al&3te] ™ =(lightness)E
Ell+= CIE L3, Z M %(redness)S YEl = CEE agtd 34 =(yellowness)E YER+= CIE bk
< SAsIAT oY FEA Lk 9718, agk2 -0.08, bgkS +1.870]a WA FFE@|S ALE

A A 9] 2272 Texture analyzer (TA-XT2i, Stable Micro System Ltd., Surrey, UK)E o]
st ZAsEETE FA7F 16 mmel AlSE Eo] 25 mmzZ AT & plate S0l HYPsHA
=1 5 ™y YEhd curveE o] &3tn B4 AAbsle] A X(hardness, N), €A
(springiness), -8-F Al (cohesiveness), 74 (gumminess, N), %24 (chewiness, N) 5& T3t} ©]
wo] BAMx7He stroke, 2 kg, test speed, 2.0 mm/s, probe (0.25 mm diameter), distance, 8
mme. 2 A4 3.

6) AFAE =4

AANA Y AL EE Witte ef al (1970)2] 2-thiobarbituric acid reactive substance(TBARS)
WH S o] &3t =4 ?5‘}%114 A® 10 g, BA3F 10% perchloric acid 15 mL @ 32 /4 25
uka] £ 10,000 rpme g2 103t #4233 o3 &= filter paperg Ar&-3st

ol

s

mLE 2&
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of AFfstAT 4 5 mLek 0.02 M TBA &9 5 mLE Ho] & &3 &, WotiolA] 164
7t W23k ok spectrophotometer (UV-1601, SHIMADZU)E o]-&3la] 529 nmollA §3EE =
A3t ol 9ojz TBA X& A& 1 kg¥ mg malondialdehyde(mg MAD/kg sample) o &
FABFA T

tlo
o
it
o
ok
£
>
ol
-3
)
et
ofy
M
et
A
>
o
ofo
2
OEL

HEgaNA e Hs Frke 1089 Hded
==
s

o Az BaaAA e GABA 3 &<l

g AAA AR 3 go] 0.01 N HCI 3 ml #H7lste] @& A#4 3 AQC reagent (Waters,
USA)E o] &3t F=A38tsE AS HPLC Ao AFE3% T} columne reverse-phase column
(150% 3.9 mm LD. AccQ.Tag C18, Waters)E, U.V-spectrophotometric detector (254 nm) A|&#&
o] &3t o]F A4S A solution (140 mM Sodium acetate, 5.6 mM Triethylamine, pH 5.03)3}
B solution (acetonitrile/distilled water = 60/40)2] gradient condition (initial 100% A: 35 min 67%
Aol A flow rate 1 ml/min, injection volume 20 ul o] ZH o & FEA 35T}

g} Alx3 &g 2A A 2] Biogenic amine (BA) $FaFE-2]

g AR AR 3 gollol 0.4 M perchloric acid 27 ml S #H7lste] & & AR S 0.45
mzZ o3 "WHF3I AlE 1 mlo]l thAl 2 N sodium hydroxide®} sodium bicarbonate, dansyl
chlorides ¥ 40ColA 4583t WA ¥Hg £ 25% ammonium hydroxide2 7483}
o3} & HaAjo] o]&EPTh HA7]7]= Waters 996 photodiode array detector?} Millenium
2010 software’} 2=+ Waters 2690 separation module< column- Nova-Pak C18, 4 um, 150
mm (Waters)& ©o]&3st3dom o|FdE8u= 01 M ammonium acetate <} I3 38w
acetonitriled] =TS Fo] EA3Att §MEZEEEE 1 nl/minelRem 254 oA A&

SF T

of, A 23 dEALAA ] FH2HE TEFEY
<

ZY2EE B4 Y3 Ao &L Folch ef al (1957) Wl wel A-AS FE381a, 5
=¥ AW Zanardi ef al (200002 WHol wet F=3 A 0.1 goll ¥IF3F Ak 5 mLe} 1

mL internal standard (5« -cholesteae 0.5 mg@)€ Yil AEE #&sto vAE g o= 60%
KOH 8 mL<%} Sol A 40 mL (ehanol : methanol: isopropylalchol = 90:5:5)& Y1 100C oA 3+
Fzo] Fad AEolA 1A 7t & WAt WA Fo2 F5421 % 1IN KOH 200
mL, 0.5N KOH 40 mL, &4 +2% pH 7 A=7} & w71A FASIYTh olF 749t ¥ 331
internal standard(scoraren)o.2 =of GCZ 439t GC (14A, Shimadzu, Japan) ¥4z
column SPB-1, 0.53 mm i.d X 30m X 2.65 xm film thickness, detector= Flame ionization
detector (FID) 4 =3}t

- 161 -



Hh A% Az
D) FA50 H7be] w2 2gaAA EA AE (Lab scale)
Oh MFAX LS FArrete] AxT TELAA Y B ESH Hs)

9,00 9.00

850 850

8.00

g

7.50 7.50 4

7.00 -

Total plate counts (log CFU/g)
Lactic acid bacteria (log CFU/g)

7.00 4

t T T T T T T T T T 6.50 T T T T T T T
o 3 6 9 12 15 18 21 24 27 30 o 3 6 9 12 15 18 21 24 27 30

Fermentation days Fermentation days

<19 3-53> MiFAAEE M7 HaLAA ] nAdEsHz W}

g 77 59 AL 2EEIE A L3 Control 189 £ #54= 4a MAIYERE 39714
2.1x10% log CFU/go.ZRE] 1.4x10° log CFU/go.2 %7}5}9}@., o] <A 129 RE WAV
ol Bue AAA F e AY WHEE Ao Aade] A F ds R E
7 AL ZHE 3%_177}11 3.9x10°% log CFU/go. 235 E 1.7x10° log CFU/go. & Z7}8t5aL, ©]
3 24 159 HE HaEr|zre] BUus AR Hi 3.4x10% log CFUlg 348 38t= ﬁ%

AstAh WiFAAELES 0.5, 1.0, 2.0%¢t FHE&2EEE £F &3 HaLAA Y A5

N2 HE 3Y7bA HF 4.0x10° log CFU/ge 258 2.0x10° log CFU/go.

=1e QL o]ﬁ; &4 1295E Lare] BUE AR F FHE A Wil ol

Z 759 R E dE MAYERE 39712 Hi#E 4.6%x10° log CFU/g
o 2RE 1.9x10° log CFU/ge.2 Z7}8tga, o]F <A 15YRE Har|tte] Bus AA7L
A B 12x10° log CFU/g &€ FASAT SAFAN AEHAME =& Escherichia
coli, Listeria monocytogenes, Salmonella spp., Staphylococcus aureus, Clostridium perfringens
T HAAMAES HAEHA FUT

(WP v A DS Hrisle] A z3 DF AR 9] 0]5 537 EA4

(& 3-84> WiFAHAZE H7IE FHEAAN A A=

Experimental groups” Fermentation days

3 6 9 12 15 21 24 27 30

Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
KO0.5 16.5 23.7 294 339 353 37.0 38.6 40.6 42.1
K1.0 12.2 23.8 30.2 333 35.2 37.6 38.4 40.4 41.2
K2.0 13.7 23.5 31.0 332 355 36.1 38.6 40.8 41.5

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with
1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder
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AzS BE2AA Y AZFFS BAF A}, Controle Az 24D AZZF oF 40%o]
=gl W) WFAA R ArkEe 27l 40%0] =T,

(G 3-8 HiFAAEY H7RE daELAANAY 9%
Experimental groups" Salinity (%)
Control 8.2+0.57
K05 8.40.14
K1.0 8.2+0.85
K20 8.5:0.42

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with
1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder

Az dELAAY 5 54 7E‘Jﬂr 27 (Control)2 8.2%¢ AE7F SAEAI WlFA A
S A7LgE g AN IEY A5 8.2-85% FAE thEF(ControDd B3 F£X&2 =
A=A

0.960
0.940
0.920 4

-
Z s.00

0.900

Water activity (a,)

4.50
0.880 -

400 : . . T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30
0 3 6 9 12 15 18 21 24 27 30

Fermentation days Fermentation days

<19 3-54> wjFAA B H71sE e A AR e pH, a, W3}

44 ~ElE1E A 83 Control 189 pHRS W& /IAYRE 39714 pH 59394 pH
4.822 FA8HA Fasts AL &AAsHAL ol F =4 15UHE pH fkol pH 4.600014 ZEA
2 o] EI%—E 309714 pH 4.710.2 A&H o7 Z718t= AL Q1Y WFAAETS 0.5,
1.0, 20%% FHE2EEIE &F A &3 A LAR ] A9 pHEtS TE JNALHE 3Y7HA
pH 5.70-5.76°1 4] pH 4.67-4.72% ZtAste A& AStA D o]F &4 12¢+HE pH Fhel pH
4.58-4.740 A TEA o] B 3097FA pH 4.55-4.782 A &H Q1 ks FA%= e &<l
39tk a,9 A$ Control1&3 AT S TU3A 2g AAY RE gdgA o] Zus 30
A7HA A&H o' Aastes AL FAsATh

to B

(th M==AYl H7t

W FAAR Y S 5L FH7FgE nitrite} nitrate} &3l E o] nitric oxideZ} A=
S Aol myoglobiny ZgHéle] nitric oxide myoglobin FElEZ WMo PSS Ft} (Horsey,
1956). WiFA A2 H7PEo WE £AX Y MEE Wugt A= GE 3-86>0] YERASL
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o 9EE UEhiE CE L g 277 o Ag7d v fold olzt gtk Lejut
AMEE UehiE CE a @9 FMEE Uehls CE b & Ax22e] A7twe] 37130
7o) feld o FrEE 4TS BYLh

<E 3-86> WiFAAELE HI7FE Ta LA A9 A =g 7}

Color parameter

Experimental groups"

CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
Control 25.23+0.72° 5.75+0.15¢ 5.87+0.34
KO0.5 20.66+0.56° 7.50+0.12° 6.53+0.23¢
K1.0 19.95+0.19° 7.7340.14° 8.24+0.06"
K2.0 19.05+0.17° 8.23+0.10° 9.77+0.08

YControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with
1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder

2Results are expressed as the means =standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

Wi F=A A& 7 FELARA ] EAH IS (FE 3-8 YEh T SA1F =A%
TET 85 H HAVtee TR Sl wEA 2k o A ® UL
Apolofl o7t iAol AW DA 224 B0l tEA YE
=7 (Control)7} AAEE H7F A A Bls] @ASA AT
4 txz7(Contro) Btk FoHo= £A 4 HUT ol £AA
ALl oM F7F & A= AlmEY W, P AL &2

nt ol rlo
4 oy oot

(p<0.05). &89 &
Az A H7ksE )
SAIEANA Feo]H AL

e

<E 3-8 wWiFAAZTE H7iet TaE AR 2437}

Experimental o . . .
1 Hardness Springiness Cohesiveness Gumminess Chewiness
groups
Control 2.2340.09° 0.8440.07° 0.50+0.06 1.39+0.25 1.04+0.15°
KO0.5 2.95+0.54° 0.86+0.02°° 0.500.05 1.26+0.09 1.12£0.04°
K1.0 3.31+0.36 0.90£0.07" 0.53+0.04 1.44+0.08 1.35+£0.22*
K2.0 4.56+0.15% 0.95+0.06° 0.51+0.01 1.30+0.05 1.58+0.33?

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with
1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder

YResults are expressed as the means =standard deviation.*“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A7 71Zko] 74 3ghe] whgl TBARS 32 B TolA fFolH o=z Frhsle koo, wl
FA 8L AH7AKO0.5, K1.0, K2.00& o =+(Control) B.t}= v/]s}ﬂl go ZI7leS HAY
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Z(ControDo] 1.88 mg MAD/kge & 714 =& TBARS g Yella, w3
=(K0.5, K1.0, K2.0) Z+z+ 1.75, 1.48, 1.31 mg MAD/kge. 2 thzT(N)el H]3|

2 v TBARS#HS UEIHATH BE A&AIA9] TBARS#H-2 W& 7|zto] %S of of
(ControDE.t} A Wttt &, v|FAXELo] HEALARAY A& 4stES BT F 9

Ag Yepdt,

SN o o
fr fd 1o o o
12

GE 3-88> Wi FAAEE IR RELAA Y] A Akl =

Fermentation weeks

Experimental groups”

0 1 2 3 4

Control 0.59+0.15" 0.98+0.00° 1.16£0.06 1.54+0.17° 1.88+0.03°
KO0.5 0.28+0.01° 0.87+0.05 1.02+0.02" 1.44+0.02% 1.75+0.03"
K1.0 0.59+0.00° 0.86+0.03" 1.08+0.00™ 1.19+0.00 1.48+0.00°¢
K2.0 0.31+0.04° 0.71£0.00° 0.980.00° 1.09+0.01° 1.3120.00°

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with

1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder
“Results are expressed as the means +standard deviation.®“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

(D) Fx 33 7HBA)

A g dEAAA L H}OlOXﬂ” obyl kS
7% 3.15+0.10 mg/kg A== A1, viF=AXEL DELAANA 7 Bolgtdl g
< 7tz 26.05+0.13, 26.03+£0.59, 25.56+1.87 mg/kg AEH= AS FUSAT. 3| =EHIS
Control 1&A = AEHA o wFAAEDS HI7g daAAA 179 d)2eH F
Fe 242y 4.43+0.05, 4.50+0.44, 3.57+0.06 mg/kgo. = 1=t 71EF o}vle]l A Control
OEH FAXNELS HUHE HEaAANA BT 1 gheko] 10 mg/kg ©]&kSl Ao 2 FelE Q]
o}.

5_]:
A7}

o
ih3

3} Control1&<] Elolgtyl &)

o Ay

e St

(G 3-89 WiFAAEE IR BELAA ] Hol Aol ghaF

(mg/kg)
Experimental Biogenic amines
groups' Trp? Phe Put Cad His Tyr Spd Spm
Control 3.15+0.10Y  1.874029  5.51+0.11° N.DY N.D 18.0642.84°  6.54+1.82"  1.77+0.19°
K0.5 314020 2202026  6.50£0.44"  3.06£0.06"  4.43£0.05" 26.05+0.13 4.66+1.56°  5.53+0.79"
K1.0 3.02+0.06  2.67+0.60  5.76+0.13"  2.94£0.06"  4.50£0.44" 26.03+0.59°  7.85+0.47°  1.24+0.05°
K2.0 2.97+0.00  2.80£0.43  5.85+0.30™  1.65+0.04°  3.57+0.06° 25.56+1.87°  4.02+0.20°  3.63%0.66"

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0; sausage with
1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder

Trp: tryptamine, Phe: 3 -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means =standard deviation.*“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected
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Hi S AA DS A7 HEAANAY #F5H7bE <E 390 UErAT. A4S gz
(Control)iﬁ} i =0 82D H 7 EKO0.5, K1.0, K2.0)0] 222 zo]E B o U% | Ak
H(Off-flavor) = #lFZAXAEZE H7FFE(K0.5, K1.0, K2.00& tf=7+(Control) =

=5 ‘5%% 7‘&—’?% wetow, FoAelatolE s 53], viFAAED 2.0%E e @
a

[e)
gl AAAQ 71557} =4 HrrE o

HTF-H

<E 3-90> MFPALY MG WELAAY B}

E tal . . 11
xperlmelr)l a Color Flavor Odour Taste Chewiness Juiciness Overa
groups preference
Control 4.40+0.84°  5.00+1.05  3.80+0.79°  520+1.66° 4.10+1.66° 4.80+1.48°  5.00+1.94°
KO0.5 5.1040.88%"°  4.60+1.17  3.30+0.67° 5.80+0.79®°  5.50+£0.97° 5.70+0.48°  5.90+0.74°
K1.0 53041.06°  4.60£1.17  3.10£0.57° 5.80+0.63®°  5.10+0.88° 5.70+0.95%® 5.60+0.84%
K2.0 5.60+0.84°  4.90£1.20  2.90+0.74°  6.00+0.82°  5.20+0.63*  5.80+£0.80°  6.20+0.63

UControl; sausage without kimchi powder, K0.5; sausage with 0.5% kimchi powder, K1.0;
sausage with 1.0% kimchi powder K2.0; sausage with 2.0% kimchi powder

?Results are expressed as the means =standard deviation.®®means with different letters
within a row are significantly different at z<0.05 as determined by Duncan’ s
multiple-range test.

@ BAELE Arlst Az Fa2AA
i o

ey AL 2EEE AL3 Control &9 & #5s Ba MAYERE 3Y71A
2.1x10° log CFU/giil"i—Ei 1.4x10° log CFU/ge.2 Z7}3tda, 01—? =4 129 FE a7V
ol By AR F Fae AY WS itk Aabde] A F A5 R E #
N YERE 30177}x1 3.9%10% log CFU/ge. & RE 1.7x10° log CFU/gQE Z7Vet 91, o
B &4 159 FE HE7)7ke] BUs AA7R B 3.4x10° log CFUlg $%&&4A51= d%
g1t 4t %%}%%0 0.5, 1.0, 2.0%<} FHE&EtHE &3 &3 SELANAY A5 F
7o4E 4E AANYERE 3Y7tA HH 6.4x10° log CFU/geZRE] 1.9x10° log CFU/gO =
F7VetA L, o]l &4 1295 E HaV|TEe] Bue ARAMA F da5e A9 Wb fldlth
o AS F T nKE 3E AALZEE 39704 HTF 6.0x10° log CFU/go. =

s

BE 15x10° log CFU/ge 2 Z7latda, olF &4 15Y9RH 2ar|zte] Eus AH/AA 3
7 1.2x10° log CFU/g %<& fAEAT)

A FANA HAEE A= Q== Escherichia col, Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus, Clostridium perfringens 52| MAA A EL AEH A &t

Uh AREDE Arbete] Az TaaAA ) vPESH 54
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9.00

Total plate counts (log CFU/g)
Lactic acid bacteria (log CFU/g)

o 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 1s 18 21 24 27 30
Fermentation days Fermentation days

(1Y 3-54> BARY Arb HEAAA ] v YESH W

Z3F g AA R o]3EtAE EA
Az BALAA ] AxAFE & A, Controle 2493, AR
AIXH&% Az 21zt AR oF 40%0) =gt AAEDS Hrle
Ak
o

Fermentation days

Experimental groups”

3 6 9 12 15 21 24 27 30

Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
DO0.5 14.2 22.8 325 344 37.0 41.2 423 43.7 46.7
D1.0 17.7 22.5 27.8 31.8 33.8 37.7 38.5 41.0 43.7
D2.0 13.4 23.5 30.6 355 37.6 40.4 41.1 37.6 45.5

UControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

(& 3-92> BAET A7 TaaA A9

Experimental groups” Salinity (%)
Control 8.2+0.57
DO0.5 16.6+0.85
D1.0 18.4+0.49
D2.0 19.6+0.57

YControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

Ax =4 A7 = Contro)e 8.2%° AE7}
S HMS REANATIEY 5= 16.6~19.6% FAE SAHHJT. BH
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oK R4e Wrlstel Axd BELAAY AT A B S Ao AuHh

=—=D0.5

0.920 -

Water activity (a,)

0.900

0.850 -

4.00 : . - - . . . . . 0.860
o 3 6 9 12 15 18 21 24 27 30 o 3 & 9 12 15 18 21 24 27 30
Fermentation days Fermentation days

<18 3-55> HAEY HUIS HEALAA S pH, a, WS

2 g JfAIYEE 3¥7kA pH 5.93¢A4 pH
1825 ZASA D= AL ol o]_Oﬂ_‘]_r_ o] <4 159K E pH kol pH 4.6004 HaA
ol By 309744 pH 471082 AEKHHo =T Frtste AS st 8FEES 0.5,
1.0, 2.0%% HHE&2EHE T A& TaLANAY A9 pHES L& MALFE 3L7HA
pH 5.72-5.879| 4 pH 4.80-4.892 ZAst= AS AL o]|F 54 129 FH pH #te] pH
4.58-4.79 4 TEA o] Eu= 30€7HA] pH 4.76-4.862 A &2l S FASE AS &<
sttt ay®] 7% Control &3 A& FLsA ¢E /AAL FE EEaAF £y 30
U7HA| A&EH o= ZHasteE As glstith

Fl

(Th A e B4 Pat = B}

<E 3-93> AHEY /G WE2AA ] =R

Experimental ~ groups" CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
Control 25.23+0.72* 5.75+0.15 5.87+0.34
DO.5 25.02+0.17° 5.79+0.08 5.97+0.09
DI1.0 23.97+0.20 5.82+0.07 5.98+0.09
D2.0 23.42+0.24° 5.76+0.06 6.01+0.10

UControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

2Results are expressed as the means =+standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

AL H7Hl o WmE 2AAY AEE Hwd A (E 3-93D] YERHATH
€ YEhil= CE L &2 tE79 05%E A7k A5 Abolol= a7t glgled & ZJFJ
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T folFow v e RAT. AMES Uehi: CE a @9 FAEE Yehle CE
b ghe BARLS AR o7 AolE molx gtk

<E 3-94 AHRY /K WE2AA ] BHHL

Experimental L . ) .
H Hardness Springiness Cohesiveness Gumminess Chewiness
groups
Control 2.23+0.09° 0.84+0.07 0.50+0.06 1.39+0.25% 1.04+0.15°
DO0.5 2.17+0.26° 0.81+0.06 0.56+0.04 1.15+0.26° 1.1840.17°
DI1.0 2.37+0.18° 0.81+0.06 0.51+0.02 1.2940.13° 1.04+0.09°
D2.0 3.49+0.34° 0.89+0.08 0.50+0.04 1.75+0.30° 1.61£0.27

UControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

“Results are expressed as the means =+standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

%o el A FF Fol mebd 2ed F dn ® AT F9 g

Aolol elgemdel AMARES} AN =YY 540 t2A vehd 4 g
. A=E d27(ControD7t BAET A7k £AA ] ms) FAFA sakth (p<0.05).
He EFControdReh Fel2os A Z4 ek WA, $AYT w4

(E 3-95> IAEL H7IRF daLAA Y] A=

Fermentation weeks

Experimental groups’

0 1 2 3 4

Control 0.59+0.15" 0.98+0.00° 1.16+0.06° 1.54+0.17° 1.88+0.03"
DO0.5 0.34+0.01° 0.92+0.02° 1.19+0.02° 1.55+0.02° 1.82+0.01°
DI.0 0.54+0.00% 1.10£0.01* 1.70+0.00° 1.76+0.00™ 1.83+0.01°
D2.0 0.71+0.00° 1.5240.31% 1.79+0.04* 1.88+0.03° 2.00+0.05°

IControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

YResults are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A

o

A7+(D0.5, D1.0)> thx&(ControD3 F98tA & S7heS Btk 2 E 454
2 H7ke, D2.0°] 2.00 mg MAD/kge 2 7} =& TBARS #& Yelida, B8
(D2.0)& 2.00 mg MAD/kge & thz(ControDol| Hl8] oz o2 =& TBARSFS

=]
o

b 717ko] A gl whel TBARS @& e ZolAd feldoz Zrleis Agelglon), @
=

%L

7}

o i o

oA g
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WA,

(h Fd A 7HBA)

<E 3-96> dAEL A7 aar Ao ntolealdolrl &

(mg/kg)
Experimental Biogenic amines
groups” Trp? Phe Put Cad His Tyr Spd Spm
Control 3.15£0.10Y  1.87+0.29° 5.51%0.11 N.D? N.D 18.06+2.84°  6.54+1.82°  1.77£0.19°
DO0.5 3.91+1.38  3.66£0.01°  6.08+0.74 1.07£0.02® 2.78+0.17* 33.63+5.66™ 2.79+0.26"  4.84+0.19"
D1.0 4544041  2.23+0.16" 5.92+0.02 1.77+0.76"  2.58+0.09"  42.93+5.61° 1.65+0.15° 3.19+0.34°
D2.0 2.99£0.00  2.54+0.18°  5.74+£0.06  2.19£0.36" 2.31+0.03°  43.6349.17° 1.81+0.06°  1.13+0.09°

UControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

2Trp: tryptamine, Phe: B -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means =standard deviation.®“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

A3} Control 159 glo]ghwl
WFAAA TIF9 Elolghnl
=]

9

Oﬁ og;’,
o lo
N oo

p Y < (e} =
S 18.06+2.84 mglkg HEHAL, BAEIL HIIE
A& gelstdet. 3 2~Ebvle Control
OdFdAe AE8A Fdern IZELS AU TELANAIFAME 44 2.78+0.17,
258+0.09, 2314003 +Fo % FAE T 71E ofwe A4S Control 1S3 HARLLS H7}
@ FELAA BF I gl 10 mgkg o3kl Aoz Hels gt

,d
Al
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(E 397 AR H7HgE daaa e #5937}t

Experimental . . Overall
. Color Flavor Odour Taste Chewiness Juiciness
groups ) preference
2
Control ~ +404084"  500.105  3.80:0.79" 520£0.92° 4.10£1.66 4.80£1.48  5.00+1.94°
DO0.5 4.40+0.52  4.50+£0.53" 3.20+0.63° 4.70+0.95®° 4.30+£0.95  5.00+0.82  4.70+0.48"
DI1.0 4.50+0.53  3.90+0.99 4.80+1.32° 4.20+0.79°  4.40+1.43  5.10£0.99  4.30+0.67*
D2.0 4.5040.71  3.10+£0.88° 5.10+0.99° 3.90+0.74°  4.40+0.84  5.00+0.67 3.70+0.67°

IControl; sausage without Doenjang powder, D0.5; sausage with 0.5% Doenjang powder, D1.0; sausage
with 1.0% Doenjang powder D2.0; sausage with 2.0% Doenjang powder

“Results are expressed as the means =+standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

3 PFsREe Wrlsle] AxF LEAAX

.
AN

Oh) PFERRe Arleo Axd BELAA ) HAESH 54

9.00 9.00

8.50 4

5.00 4

1.50 4

7.00 4

Total plate counts (log CFU/g)
Lactic acid bacteria (log CFU/g)

0 3 6 9 12 15 18 | 24 27 30
Fermentation days

0 3 6 9 12 15 18 21 24 27 30
Fermentation days

<1¥ 3-56> mfsET HI7IgE Ba s A9 vAYESHH W)

LE7|1F T FAE2EEE A 83 Control 159 & #c TE JHANLERY 3L7HA
2.1x10° log CFU/ge.2RE 14x10° log CFU/ge.2 Z7}atHa, olF &4 129 Ry @ar
ol Bues AHAA T Fe Ao WETE Il Ao B9 F dFot nvA R
MANLERE 3U7bA 3.9x10° log CFU/ge = R2E] 1.7x10° log CFU/ge. & Z7}84aL, ©
%4 15¢ BE @ Eszte] BUE AN AR Hi 34x10° log CFU/g F&&FA 8= A
sttt EETS 05, 1.0, 2.0%% FHE2EEE TF HEd REAANA AF F

g NAYERE 3Y7tA HE 2.9x10° log CFU/ge 258 1.6x10° log CFU/ge. &
R, o]F &4 15YFE LAV Bue AFMA F #5E A W §ldoh

_m;'i_

e o

sl
PN
T

7}

ofN I ek or ok

e rlr
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Aol A F gt nRIAR BHE MAYERY 39704 B 4.0x10° log CFU/ge.&
BE] 1.5x10° log CFU/ge.2 ZF7F3t9 L, ol &4 159 RE Har|zte] Bus A™HA F
7+ 6.5x10° log CFU/g &< A3t

SAFAA AZEFHAME QtE|= Escherichia coli, Listeria monocytogenes, Salmonella spp.,

Staphylococcus aureus, Clostridium perfringens 52 MUY EL HEH A &),

LR

Fermentation days

Experimental groups”

3 6 9 12 15 21 24 27 30
Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
GO0.5 10.4 18.9 29.6 314 33.7 36.7 39.7 40.4 433
G1.0 10.9 19.3 242 29.0 33.1 37.1 38.9 40.1 41.9
G2.0 10.9 20.7 25.6 34.1 36.7 38.0 40.7 43.8 44.9

UControl; sausage without garlic powder, G0.5; sausage with 0.5% garlic powder, G1.0; sausage with
1.0% garlic powder G2.0; sausage with 2.0% garlic powder

A Z3 HF AN A AXRATFS &3 Ay, Controle 24 S A
Ao A Z 24P apo| AxTEF oF 40%0] =EERTh FHELS HULS AAAE BAETD
H7Vekol] AAQlo] AxseFo] Y= ATt

(I 3-99 vHERT H7IE WEZAAY PR

Experimental groups" Salinity (%)
Control 8.2+0.57
GO0.5 8.1+£0.42
Gl1.0 8.0+0.85
G2.0 8.2+0.49

YControl; sausage without garlic powder, GO0.5; sausage with 0.5% garlic powder, G1.0; sausage with
1.0% garlic powder G2.0; sausage with 2.0% garlic powder

IHE

Az FELANA Y 92 4 A WZ—TL(Control)% 8.2%2 Ax7} ZAHUL ks
ANALEFS 9= 8.0-82% +A=2 FAHUH. EHZL—E(ControDJJr nls

o a3 2 }
2o Pt o4 Fol7h UepiA ekgkey.
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‘Water activity (a,)
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A4

o
=)
jills
AL
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o

W AH7ME WE2AA PH, a, W8}

AAe2ElH S 83 Control 159 pHES wd /HAIYHE 3¥71x] pH 5.82014 pH
1912 a—g}_;ﬂ 7hE 13t H T o]& &4 159%E pH ko] pH 4.73¢14 W& A
Aol By 309744 pH 49902 A&HEH O =T Frtsle AS ﬁ"d’?s}‘%ﬂl’% ntEEgs 0.5,
1.0, 2.0%%t HHE&BHEE T F&3 TRLAAY H HA]°1‘:‘E1 3L 7=
pH 5.83- 59101]/‘1 pH 4.92-4.962 74
4.59-4.67°14 TEA o] EuvE 3097HA pH 2
stA T awel 749 Control1&3 AP LA LE MAE F
A7tA A&EH 02 A4St e FAsATh

o] H7bHlgdd mE AAA Y] MEE Hud AdE GE 3-10009] YERAAT whE
HA7hte o HA7MES 24 CE L, CE a, CE b gl txz79 e Atoldl Ho]Z<l

< 3-1000 mh=RT 7Kg daaA Ao M= 7t

Experimental groups" CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
Control 25.23+0.72% 5.75+0.15 5.87+0.34
G0.5 25.08+0.18 5.77+0.05 6.07+0.09
G1.0 25.16+0.16 5.73£0.03 5.99+0.10
G2.0 25.08+0.12 5.77+0.06 5.96+0.13

UControl; sausage without garlic powder, G0.5; sausage with 0.5% garlic powder, G1.0; sausage with
1.0% garlic powder G2.0; sausage with 2.0% garlic powder

?Results are expressed as the means =+standard deviation. means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.
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npeREE H7E BEAAR Y EAHIE <FE 3-10Do YERAY. H =& g7 (ControD7}
= Aol mls) dASHA AT (p<0.05). BHA, 7“3 aga A
(ControDE ot fo]&o g A 4 HATh wrHd, SIS EEAEAA FdAko]7t ¢l

Aot

d

<Z 3-101> vp=i% H7Ig TaaAA e =437}

Experimental o ) ) )
D Hardness Springiness Cohesiveness Gumminess Chewiness
groups
Control 2.23+0.09? 0.84+0.07° 0.50+0.06 1.39+0.25% 1.04+0.15°
G0.5 2.62+0.48" 0.97+0.08" 0.46+0.01 1.19+0.19° 1.14+0.09°
G1.0 2.87+0.24% 0.88+0.09% 0.47+0.04 1.38+0.23% 1.20+0.10°
G2.0 3.28+0.41° 0.98+0.05" 0.49+0.04 1.59+0.08° 1.55+0.10°

UControl; sausage without garlic powder, G0.5; sausage with 0.5% garlic powder, G1.0; sausage with
1.0% garlic powder G2.0; sausage with 2.0% garlic powder

?Results are expressed as the means +standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A7713tol 7 A3tel wet TBARS @& BE wollA fFolHo=w Frtsts AFdoldou, vks
2 H7H4(G0.5, GL0-E tiE&T(ControDd FjatA W& F7H&S E‘}ilﬂr HE 45 E= )
T2 H7HE, G2.0°] 1.91 mg MAD/kge 2 71 &S TBARS #< Yehfth

00“

(F 3-102> rhsE JA7ISE TaEAaAA L A =

Fermented weeks

Experimental groups"

0 1 2 3 4

Control 0.59+0.15° 0.98+0.00° 1.160.06° 1.5440.17° 1.88+0.03%
GO0.5 0.27+0.00° 0.82+0.01¢ 1.10+0.01° 1.54+0.05" 1.80£0.02°
G1.0 0.49+0.01° 1.09£0.00° 1.59£0.01* 1.76£0.01*° 1.85+0.01%
G2.0 0.69+0.01° 1.3240.02° 1.64+0.06" 1.82+0.03° 1.91+0.00°

UControl; sausage without garlic powder, G0.5; sausage with 0.5% garlic powder, G1.0; sausage with 1.0%
garlic powder G2.0; sausage with 2.0% garlic powder

JResults are expressed as the means #standard deviation.*means with different letters within a row are
significantly different at p<0.05 as determined by Duncan’s multiple-range test.
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(ZhH 4% 7HBA)

A zg TEAA A9 H}°1£Z11” ol gteFe =43 A3 Control1F 2| Elolztwl g+
- 18.06+2.84 mg/kg AEHAJL, vlsEES HUI HELARA] OF Eelgidl &
Zr 18.71+2.23, 18.03+0.41, 21.27i1 80 mg/kge = HEHUh 3]2=EFFIL Control 1
SHA &k RS HUMS dEAAA OF 47 2.02+0.12, 1.90£0.20, 4.77+1.26
mg/kg o2 FIEU} 71El ofvle]l 79 Control 1E3 BAELES H7gE HELA A

1 $hFo] 10 mg/kg °olskel A

Eﬁ N oﬁ

Aoz elE it

CE 3-103> PHE R FIH WE2AAY o] oAl olRl B

(mg/kg)
Experimental Biogenic amines
groups" Trp? Phe Put Cad His Tyr Spd Spm
Control 3.15£0.10°%  1.87+029 5.51+0.11° N.D? N.D 18.06+2.84  6.54+1.82°  1.77+0.19
G0.5 3.31£0.02°  2.07£0.11  5.61x0.05° 1.40£0.26°  2.02+0.12°  18.71%2.23  2.65£0.33P  4.12+1.83
G1.0 3.41£0.08°  2.74£0.94 623£021° 1.61+0.12°  1.90£0.20°  18.03:0.41  2.23+0.04°  1.60+0.41
G2.0 3.04+0.04°  2.62£0.65 5.72+0.01° 1.04+0.04°  4.77+126° 21.27+1.80  221£0.02°  1.50+0.70

YControl; sausage without garlic powder, G0.5; sausage with 0.5% garlic powder, G1.0; sausage with 1.0%
garlic powder G2.0; sausage with 2.0% garlic powder

Trp: tryptamine, Phe: B-phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr: tyramine,
Spd: spermidine, Spm: spermine

JResults are expressed as the means +standard deviation.**means with different letters within a row are
significantly different at p<0.05 as determined by Duncan’s multiple-range test.

“Not detected

(mh) BAEAAF
<E 3-104> vhEET HUIgE daiaA e 57}

Experimental ) o Overall
5 Color Flavor Odour Taste Chewiness Juiciness
groups preference
Control 4.40+0.84 5.00%1.05 3.80£0.79  5.20+0.92*  4.10+1.66  4.80+1.48 5.00+1.94
GO0.5 4.60+0.84 4.80+1.32  3.80+0.79  4.70+0.82°°  4.50+1.18  4.70+0.82 4.10+1.10
G1.0 4.60+0.97 5.10£1.20  3.20+0.63 5.00+0.82% 4.60+0.97  4.80+0.79 4.80+1.14
G2.0 4.70+0.95 4.80+1.32  3.20+£0.63  4.20+0.79° 4.70+0.82  4.70+0.9a 4.30+1.57

YControl; sausage without garlic powder, GO0.5; sausage with 0.5% garlic powder, G1.0; sausage with 1.0%
garlic powder G2.0; sausage with 2.0% garlic powder
PResults are expressed as the means #standard deviation.*’means with different letters within a row are

significantly different at p<0.05 as determined by Duncan’s multiple-range test.
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S
AN
X

pER TS HUMgE BE AR BeHIME E 3-104>0] JERAIT A, & B
d “ Z7(Contro)3} vlsEW A7l w

Y4, Ed 2 = o) £ AgTA
FOlHQ Aol g HolA ghgkth Bl BAFZoIA nhERT 2.0% Hrbwel AnE e
YR vhsel Wene LA 02 AT no we A5 S3skar

b FELS Hubste] A X3 HEAAAY RYESH &
1a7| 7 ¢ AYE2ElEHE A L3 Control 159 £ #E wa MAIYERE 39717
2.1x10° log CFU/ge. = %H 14x10° log CFU/ge 2 Z7lstdal, ol &4 129 R L&
Zbo]l Bue AA7MA F de A Wyt gl A4t A T ds A E T

T NAYZRE 30177}74 3.9x10% log CFU/ge.2RE 1.7x10° log CFU/go.2 Z7}814 1, ©
T %4 159 R TaErizie]l Bus AE7MA Ho 3.4x10° log CFU/g FE& /A AL
golstgdrh. ARES 0.5 1.0, 20%9 FAL2EHHE £ 83 FaLAAY A =+
T Bag NANYERE 39714 HF 2.2x10° log CFU/ge. 2 RE 2.7x10° log CFU/ge.2 =
7VEra o]z‘; 4 1295 E Far|Zre] Bue ARAA F do5e A WS it &
Ao A F F4 nR AR wE MAYERE 39704 HHF 2.3%10° log CFU/ge.z 3

B 2.6x10° log CFUgo 2 271819, o]& <4 15U5E wiar)zle] Bus AM7A Fi
4.4%x10® log CFU/g &< FA3FATH

SAFANA HEFAME QE = Escherichia coli, Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus, Clostridium perfringens 52 MUY ELS HAEH A &)
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£ 23]
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R p s 1 15 ® 2 2 2 @ P2 & ¥ o2 3 & o= @3 o
Fermentation days Fermentation days
- BH ol % 5 = -
<19 3-58> AHEL HUMgE dEAA Ao v AESZ W)

EaAA S AxgFS ;‘Lf& A3, Control& 2493}, AETS H71sk g A
2

=3
AL Az 2742l A2 oF 40%0 =23kt

Az dELAR ] 95 4 A3 dZ7(Contro)E 8.2%2 A=7F FAHHAN AELS
A7be BEAAATFY dEe 8.2-84% FAE FAHUT thzT(ControDF stEE 7}



<(E 3-105> 2T H7ish daar A o] A3

Fermentation days

Experimental groups”

3 6 9 12 15 21 24 27 30

Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
P0.5 11.9 19.2 28.8 32.0 35.0 37.1 373 40.4 41.7
P1.0 10.4 17.0 26.2 30.3 335 35.2 37.8 40.0 41.3
P2.0 10.1 17.9 27.6 314 33.1 35.2 37.4 40.6 41.2

UControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage
with 1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder

<E 3-106> AHET H7Is g AR A=

Experimental groups" Salinity (%)
Control 8.2+0.57
P0.5 8.3+0.49
P1.0 8.44+0.35
P2.0 8.2+0.57

UControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage with

1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder
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0.940

0.920 4

Water activity (a,)

0.900

4.00 0.880
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<Y 3-59> k2T H7IgE HE A XS] pH, ay M}

P& et E H83 Control1F< pHatS & /MAYHEE 39714 pH 5.82¢14 pH
4912 FAFA sk AL FFPT olF A 15YURE pH ol pH 4.73004 &)

O

Hol EuE= 3097HA pH 4.9908 A&Ho g Z7)ets=

P

< ety AELTS 0.5 10,
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2.0%9 A E2EtEE &3 A 83 daLaA A 49 pHES @& AALREE 3971A pH
5.95-5.96°14 pH 4.81-4.902 #A&dtes A s olF 4 12¢FEH pH Ftel pH
4.62-4.7001 4 BEAHo] By 30¥7FA pH 4.75-4.912 A %HQ e FAS= AL &<
stttk avel 4% Control1H¥ AT FLsH HE AAY HE daAHo] Eues 30

B2e Hrlstds HEE Yelgie CE L &S txz79 AgdTF Aolol #9937 xlo|7t
a #F FAMEE Yl CE b 3t =3 thz79 e+ A

8 A7tEel 7 of metd Pekd & ok aeu spwe A
Ve BEAAR S AR, ¥4 ada $HANAE = (ControDet 2 & 2ol 7t YER
A ekokth AT QP 2T (ControDE Tt FojH o2 HA A4 =AU
< 3-107> 22 H7F Ea AR A =grt
Experimental ~groups" CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
Control 25.23+0.72% 5.75+0.15 5.87+0.34
P0.5 25.140.43 5.72+0.08 5.9940.11
P1.0 25.05+0.16 5.70+0.03 5.97+0.06
P2.0 24.97+0.27 5.69+0.06 5.97+0.11

YControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage
with 1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder

YResults are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

(E 3-108> stET M7 THELEAX Y 44957}

Experimental

3 Hardness Springiness Cohesiveness Gumminess Chewiness
groups
Control 3.30+0.59? 0.95+0.06 0.95+0.06 1.64+0.35° 1.58+0.33°
P0.5 2.74+0.38 0.87+0.11 0.87+0.02 1.18+0.18° 1.0140.05°
P1.0 2.79+0.50 0.80+0.10 0.80+0.05 1.36+0.30% 1.09+0.29°
P2.0 3.02+0.40 0.91+0.10 0.9140.04 1.36+0.20* 1.2440.26%

YControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage with
1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder

PResults are expressed as the means #standard deviation.*means with different letters within a row are
significantly different at p<0.05 as determined by Duncan’s multiple-range test.
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< 3-109> A&

3} vk

F LEAA A o] Ak

Experimental groups”

Fermentation weeks

0 2 3 4
Control 0.59+0.15" 0.98+0.00° 1.16+0.06° 1.5420.17° 1.88+0.03¢
P0.5 0.43+0.00° 0.92+0.02¢ 1.51+0.02° 2.00£0.05° 2.61+0.05°
P1.0 0.83+0.00° 1.31£0.01° 1.56+0.02° 2.32+0.02° 2.92+0.02°
P2.0 0.96+0.01° 1.56+0.02° 1.75+0.03" 2.47+0.04° 3.58+0.02°

YControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage

with 1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder
“Results are expressed as the means =standard deviation.*’means with different letters within a row

are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A7 717ke] A #3he] wel TBARS e 2E oA fojr oz Zvlet= Aol o), A
22 H712(P0.5, P1.0, P2.0)S thxzF#(ControDE Tt f93HA4 & 7148 HYoh ¢a 4F
A= o) z=F(ControDo] 1.88 mg MAD/kge & 7F& e TBARS S Yelila, AEZ A7}
T+=(P0.5, P1.0, P2.0)2 ZZF 2,61 2.92, 298 mg MAD/kge. 2 thz7N)el Hls] FoHo=zE =
< TBARSZt= UEMNRITE SAF2] TBARS 32 2 mg MAD/kg ©l3tE2 AAH o d+=H], A
2 7E(P0.5, P10, P2.0)2] TBARS #t2 2 mg MAD/kg o]t o 2 A= o AHYsHA &5&
gttt

() 2+ 38 7HBA)

<R 3-1100 A H7Esh daEAA A Y dlo] A|dolrl &

(mg/kg)
Experimental Biogenic amines
groups” Trp? Phe Put Cad His Tyr Spd Spm
Control 3.15£0.10°Y  1.87+0.29°  5.51£0.11 N.DY N.D 18.06+2.84°  6.54+1.82*  1.77+0.19
P0.5 3.50£0.06°  2.41£0.95® 5.56£0.19 1.25£0.04* 4.56+0.84 31.27+0.53" 3.48+0.34™ 2.43%0.12%
P1.0 5.19£025%  3.66£0.01° 5.53+0.02  1.30+0.20°  4.79+0.12° 31.83£3.56" 2.72+1.46°  2.96+0.54°
P2.0 476x0.15  1.8120.20° 5.77£0.49  1.27£0.10°  3.43+0.12° 39.28+2.73°  3.14+0.25° 2.75+0.11°

YControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage
with 1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder

Trp: tryptamine, Phe: B -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means =+standard deviation.®®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

Azt TEaA A 9] HoleAly ol gFe SAT A3 ControlZLF2o| Epolzhdl o]
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745 18.06+£2.84 mg/kg HEHAL, AELS AR FEAANA IF9 Bolawl FEFS Z
} 31.27+0.53, 31.83+3.56, 39.28+2.73 mg/kg o2 HEFH AT J| =BT AEDTS HUFgH

%E/\/\]X] IdEolA 22 4.56+0.84, 4.79+0.12, 3.43+0.12 mg/kg 22 HZ==HJth 7|g of
vleo] ¢ ControlZw3 AEZE H7MgE HEAAA 25 O o] 10 mg/kg oI5kl AL
2 AT

(mh) #AS5HA
(E 3-111> AEL 713 Bda A 9]

H5H 7t
Experimental ) o Overall
3 Color Flavor Odour Taste Chewiness Juiciness
groups preference
Control 4.40+0.84  5.00£1.05* 3.80+0.84° 5.20+0.92° 4.10£1.66  4.80+1.48  5.00+1.94°
P0.5 4.50+1.08 4.50+1.08" 4.20+1.14® 3.30+1.83° 5.00£1.63  4.20+0.92  4.00+1.63%®
P1.0 4.50+0.97  3.60+0.97°  4.40+0.97° 3.00:1.41° 4.40+1.17 4.30+0.67  3.20+1.48"
P2.0 4.50+£0.97  3.60£1.07° 4.50+0.97*° 3.40£1.07° 4.50+0.53  4.10+0.74  3.70+1.49%

UControl; sausage without pine nut powder, P0.5; sausage with 0.5% pine nut powder, P1.0; sausage
with 1.0% pine nut powder P2.0; sausage with 2.0% pine nut powder

YResults are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

Azl #AH de= o] FHOffflavone AET HI7HE(P0.5 P10, P2.0)S tixT
(ControDEtt =& HE Wkow, FoAatelE &ty 53] stids Hrig 28
2AA 9] ube shekyl Aaglo]l thxH(Contro) BTt Be HFE wgtom, FoAexto]S &

Ak

o

4 & AR 0] HAETE 54
ol A8 ElEE L3 Control 189 & #4= IE MAIYZRE 3971X
2.1x10° 10g CFU/gQi—,—Ei 1.4x10° log CFU/go. 2 Z7tal{a, ©olF <A 129 HE 2F7)
ol Eue= AAZMA & de Ao W) AT Aide B¢ & dst nixviA gz
MA Y ZEE 3%_177}11 3.9x10° log CFU/go. 235 E 1.7x10° log CFU/go. & =7}t AL, ©]
A 159 2 wEr|zre] BUE= AH7RA HH 3.4x10° log CFU/g $3S4A5t= RS
Atk EFEES 0.5, 1.0, 2.0%% F9E&2BHEHE &£ A& TaALANAY B5 T
wE PAYERE 39742 Hi 1.1x10° log CFU/ge. 25 E] 1.6%x10° log CFU/ge.&
stal, ol &4 15YFE HaZIZte] Eus AR & dae A9 ¥ /it
o] A% F T4 nFIIAR BHE MAYERY 3974 HF 2.6x10° log CFU/ge.&
1.6x10° log CFU/go. 2 Z7}38la, o|F <A 159FE wa7|7te] BUs Ad7HA 3
7+ 5.5x10% log CFU/g &< A3t

SAFANA AESHAME XE = Escherichia coll, Listeria monocytogenes, Salmonella spp.,

—\> m

(o]
“oT. J{>

o o I e o b
;

T o X
—
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Staphylococcus aureus, Clostridium perfringens 52 WHAVAES AESHA &yt

9.00 2.00
8 1% PP - —— = g -
5 5
< -1
3w ] £ g
352 —W0.5 E ———W05
E 750 | ST E 50 | —=—W1.0
% —aliiFED § —W2.0
.§ S = ——Con
g B g ™
650 . ‘ : . . : : 650 B . ,
0 3 [ 9 12 15 18 2 24 27 30 0 3 [ 9 12 15 18 21 24 27 30
Fermentation days Fermentation days
<I¥ 3-60> 7w AU HaEAANA Y nY =53 W)
() olgstd 54
Azt FaAANRY AxZEe G213 A3, Control 24¥xk, HRAEZES MUk #as
ANAES Az 272t Az of 40%0 =23ttt B2 e A7 2AAE I-4E
W bl AHgle] Azl AW AT
<G 3-1120 58 A7k Ha LA Ao Axdwd
Fermentation days
Experimental groups"
3 6 9 12 15 21 24 27 30
Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
Wo.5 11.2 18.9 27.1 30.5 339 36.9 38.5 40.8 42.9
W1.0 10.5 19.2 28.8 32.7 36.1 36.1 36.1 41.0 42.7
W2.0 9.2 18.5 28.7 33.8 36.4 36.4 38.5 40.5 42.5

UControl; sausage without walnut powder, WO0.5; sausage with 0.5% walnut powder, W1.0; sausage with
1.0% walnut powder W2.0; sausage with 2.0% walnut powder

GE 3-113> ERRE Abe iAo A%

Experimental groups” Salinity (%)
Control 8.2+0.57
WO0.5 8.2+0.64
WI1.0 8.0+0.28
W2.0 8.2+0.35

YControl; sausage without walnut powder, WO0.5; sausage with 0.5% walnut powder, W1.0; sausage with

1.0% walnut powder W2.0; sausage with 2.0% walnut powder
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Azg BELANAY A% =4 An o 2FContro) e 8.2%9 A=sF ZHHYL TR
&AM BEAAXNLFE AR 80-82% FA2 ZAHHAT. tEFContro)3} EFH7}

o dEE §o3 Afol7h UehiA gtk

0.980
—— NS W05
e W10 [ —==W1i0
—2.0 Lo B —W2.0

e 0N —Con

©0.940 -

pH

0.920 4

Water activity (a,)

0.900 -

4.00 T T T T T T T 0.580
0 3 6 9 12 15 21 24 27 30 0 3 6 9 12 15 21 24 27 30

Fermentation days Fermentation days

<19 3-61> 5% H7t

rot

TaAaA A9 pH, ay W3}

A4 2eElE 283 Control1E 9 pH 397kA pH 5.82¢14 pH
4912 FA3H ZFasteE AS FASAI o]F w4 15U FH pH kol pH 4.7391A4 =E A
Hol BUs 30¥71A pH 49907 A&EFHoT ZrlsleE AL st sFELS 0.5,
1.0, 2.0%¢F A4dg2etElE &% X*%GP R AAR O] 7§ < 23 VAL FEH 3Y7HA
pH 5.91-6.0191 4 pH 4.83-4.912 Zrashs AS FASHL o]F &4 12¢HFH pH Ftel pH
4.66-4.730 A LA H o] = 300‘77} A pH 4.71-4.762 A &ZHQ & fFAStE AS &<
3t} ayel 79 Control1E3 A 2 FYsHA TE NAY FEH TaAHe] Ev= 30
A7HA] ALH O & Hadte s &

i [‘lo
i
ol
=
>
e
z
v

(h A ZeB AP = B

GE 3-114> 58 A7 HaLAR 9 M7t

Experimental groups" CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
Control 25.23+0.72% 5.75+0.15 5.87+0.34
WO0.5 25.15+0.13 5.74+0.05 5.97+0.05
WI1.0 24.94+0.09 5.73+0.07 6.00+0.09
W2.0 25.12+0.12 5.72+0.07 5.960.12

UControl; sausage without walnut powder, W0.5; sausage with 0.5% walnut powder, W1.0; sausage with
1.0% walnut powder W2.0; sausage with 2.0% walnut powder
YResults are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

sEEwe] oo fE A4 AEE wad Av ® 320 JEUT. WEE U

EiE CE L ke dz7sk Ael7 Aleld] f2)1 Zolzh it AH=E telhe CE a
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# FAEE Yehl= CE b gt =3 tiz=7-9 AT Abolol #9#<Ql ate7F il

(E 3-115> TFEL H7Ie TaLaAx e 2497}

Experimental o ) ) )
N Hardness Springiness Cohesiveness Gumminess Chewiness
groups
Control 3.30+0.59%2 0.95+0.06 0.50+0.06* 1.64+0.35 1.58+0.33%
W0.5 2.48+0.59% 0.89+0.15 0.48+0.03% 1.19+0.27° 1.06+0.32°
W1.0 1.78+0.47¢ 0.82+0.13 0.43+0.04° 0.75+0.19° 0.62+0.19¢
W2.0 2.68+0.31% 0.90+0.06 0.45+0.03% 1.1940.12° 1.07+0.12°

UControl; sausage without walnut powder, WO0.5; sausage with 0.5% walnut powder, W1.0; sausage with
1.0% walnut powder W2.0; sausage with 2.0% walnut powder

YResults are expressed as the means #standard deviation.*means with different letters within a row are
significantly different at p<0.05 as determined by Duncan’s multiple-range test.

A HrbE e H7bEdd o 2AZH EAdo] bgE2A e ¢ At 59 HI7H &)
7 sl wel AEe A4y AAGE FoFo®E A4 e AL st a8y &
B4, $14 zw-fz— frol7 olg molA| ergirh.
<E 3-116> T FEZ M7 Ha A Ao it =

] . Fermentation weeks
Experimental groups )
0 1 2 3 4
Control 0.59+0.15%? 0.98+0.00° 1.16+0.06° 1.54+0.17¢ 1.88+0.03¢
W0.5 0.59+0.00° 0.96+0.01¢ 1.4440.02° 2.124+0.01¢ 2.34+0.13¢
W1.0 0.71+0.00° 1.24+0.00° 1.94+0.02° 2.47+0.04° 2.70+0.10°
W2.0 1.06+0.02a 1.96+0.01a 2.95+0.02a 3.09+0.03a 3.46+0.02a

YControl; sausage without walnut powder, W0.5; sausage with 0.5% walnut powder, W1.0; sausage with 1.0%
walnut powder W2.0; sausage with 2.0% walnut powder

YResults are expressed as the means +standard deviation.*“means with different letters within a row are
significantly different at p<0.05 as determined by Duncan’s multiple-range test.

2 A 4+al= n-alkenal® dienalse} 728 Ea|3lgEo] W o g MaALZ o] BLAH EXo| &4
2 & 9o, ojRe AuFH % EFHFH e #Ho] tHAnsorena and Astiasaran, 2004). &
2 A7 EL g2 (ControDBTh & A4S wgron, FoAQlxto]E el S
A2l TBARS #2 2 mg MAD/kg olstz HAAFHIEH, 722 HA7h=E(W0.5, WLO,
W2.00¢] TBARS #t-& 2 mg MAD/kg ol& o2 =AH=o] Ay FY3A HEsA gSs 3l

(2h) 24435 7HBA)
Az wazAA ol eAY ofm FFe ZHI

i

7} Control1E<] Efoletyl Fake]
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749 18.06+2.84 mg/kg AZHUL, TFELES HU/Ig HAELAA 25 Eolgnl e
Z+z 39.06+5.46, 48.25+4.72, 50. 14+2 34 mg/kg 2 Control 15RO FolH o=z &8 <ol
HAEHe AL ATt 3|27 FFe TFELE HUIgE BEAAAIFANAN 44
0.69, 5.31+0.92, 6.64+0.65 mg/kg 2= ZA=Hth 71} o719 Control1&F3%4 S F&
To A7 FELAADF 25 1 FFol 10 mgkg oletl Aoz Sl

g o
w
©
H

<E 317> EFET AAE WE2AA Ho] 2A oy FF

(mg/kg)
Experimental Biogenic amines
groups”) Trp? Phe Put Cad His Tyr Spd Spm
Control 3.15+0.10°  1.87+0.29° 5.51+0.11° N.D¥ N.D 18.06+2.84°  6.54+1.82" 1.77+0.19"
W0.5 3455026 4.41£0.02° 836+0.50° 2.5240.43" 539+0.69° 39.06+5.46" 3.76+0.52° 2.54+0.18"
W1.0 3.3240.06  4.96£0.08" 825+0.47° 2.68+0.14" 531+0.92° 48.25+4.72% 3.29+0.19° 2.45+0.04*
W2.0 4.61£1.64  2.74+0.94° 7.96£0.48" 2.93+0.10° 6.64+£0.65" 50.14+2.34° 3.72+0.36° 2.39+0.05°

YControl; sausage without walnut powder, W0.5; sausage with 0.5% walnut powder, W1.0; sausage with
1.0% walnut powder W2.0; sausage with 2.0% walnut powder

Trp: tryptamine, Phe: 3 -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means =+standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

(mh AN
CE 3-118> TR Arbet HELAAS] BT

Experimental ) o Overall
5 Color Flavor Odour Taste Chewiness Juiciness
groups preference
Control 4.40+0.84? 5.00+1.05 3.80+0.79" 5.20+0.92° 4.10+1.66" 4.80+1.48 5.00£1.94%
Wwo0.5 4.60+0.70 5.00+0.94 3.70+0.82°  4.70+0.67% 5.70+1.34 5.50+1.08 3.60+0.84°
W1.0 4.40+1.17 4.50+1.08 420£1.32°  420+1.32®  5.60+1.78°  5.10£1.20 3.80+0.92"
W2.0 4.50+0.97 4.20+0.79 4.80+0.92° 4.1041.29° 530+1.57%  5.00+1.25 3.70<1.16"

UControl; sausage without walnut powder, WO0.5; sausage with 0.5% walnut powder, W1.0; sausage
with 1.0% walnut powder W2.0; sausage with 2.0% walnut powder

?Results are expressed as the means +standard deviation.® means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

AR GBI E {97 Aolrt debA] SRR At sel B e 23]
(Odoune #t&T H7bd AR thx=w(Contro) .ot &2 A o]
E st mEtA AAZR] V| E RN E AR Tl W
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(6) GABAR A #F(YB)e} mlFAXELS &3 AZS dHaEALAA
(71 GABAA A #(Y®)} v F X & H7bste] Az HEAAA ] A ESH EA
GABAAI A #F(Y8)}F v =X BS 0.5, 1.0, 2.0%$ HPE&2EHH S &3 283 wa s
A8 AS F dF5e TE AANYREE 18Y7HA HF 3.6x10° log CFU/gO ZH-E] 2.2x10°
log CFU/gRi F7VeR AL, o] HET|Ze] BUE AFZA F d54E AY ®s fidh
AT A = F49 nAA R 9F AL EEE 180177}74 H# 3.5x10° log CFU/ge.
2 HE 2.o><1o8 log CFU/ge. 2 Z7}8l9a, olF <A 2193E war|zto] Eus AFH7A

P e)

¢ 55x10° log CFU/g

FEe FANA

SAFNA AESHAME QE = Escherichia col, Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus, Clostridium perfringens 52| MUY EL HAEH A &t}
850 8.50
]
S e E o
¢ :
g 7% —mYEHKO.5 £ 7m0 ——VRAKOS
; —==YB+KL0 g —==Y8+K1.0
f_ —84K2.0 2 —Y81K2.0
g "w § 7.00
-
6.50 4 T T T T T T T T 6.50 T T T T T T T T T
0 3 6 s B B B A ®» F » 0 3 6 9 12 15 18 21 24 27 30
Fermentation days Fermentation days
<19 3-62> GABAA A #F(Y®} v F XS H7he HaEALAA ] wAESHA W3}
() olFsrd 54
A 23 FFAAA ] AZRAHFS ek A3 Controldt #+F¢ wiFAXEE H7id 5T
2442t Az oF 40% =23t
<3 3-119> GABAA A #(Y8)ot v+ A EE H7Is HaLaANA ) Axa=k
' Fermentation days
Experimental groups”
3 6 9 12 15 21 24 27 30
Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
Y8+KO0.5 13.9 22.8 29.1 31.3 353 37.3 39.7 41.0 45.7
Y8+K1.0 12.3 21.7 274 32.8 344 36.8 393 41.5 454
Y8+K2.0 12.5 20.4 30.9 36.0 38.9 38.3 38.5 44.1 45.5

UControl; sausage without kimchi powder, Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0;
sausage with 1.0% Y8+kimchi powder Y8+K2.0; sausage with 2.0% Y8+kimchi powder

ul
=

<3 3-120> GABAAY A TF(Y8)e} w4 A& Ely

HaNA 9 4=
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Experimental groups" Salinity (%)

Control 8.2+0.57
Y8+KO0.5 8.1+£0.41
Y8+K1.0 8.0+0.24
Y8+K2.0 8.2+0.30

UControl; sausage without kimchi powder, Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0;
sausage with 1.0% Y8+kimchi powder Y8+K2.0; sausage with 2.0% Y8+kimchi powder

A% =4 A7 gzT(ControD 82%2] AEr AU HFAX
< £ AR FEAAAOFY] dEs 8.0~8.2% TA 2 AU
AAELE GABAYAY o5 £ HArhee d=< +o4 zel7t vue

A %3 T F A A A 9
w3 GABAMA 3
Z7(ControD™} Hj) 37

0.970
—=—YB+K0.5 —e—Y2+K0.5

g —==Y8K1.0 S —=—Y84K1.0
-
—— VB0 Ll - ——¥8+K2.0

5.50

0.930

pH
‘Water activity (a,)

5.00 - —

= 0.910

0.890
4.50 ] 3 6 9 12 15 18 21 24 27 30

0 3 6 9 12 15 18 2 24 27 E
Fermentation days

Fermentation days

<19 3-63> GABAR G TF(Y8)et Mi=AA LT H7Hek HaaiA] 9] pH, ay ¥3}

AAe~elEE 283 Control 159 pH§k° t&ﬁ 7HA]0 BE 397% pH 5.93914 pH

o —
ol BUE DV pH ATIOE AGHO2 Ao a% selstTh GABAYA (Y

o} HH%ZJ%I%E% 0.5, 1.0, 2.0%%} 4AE=ElEHE &3 A& TEAA R F$ pHES &
& MANYEE 39714 pH 5.74-5.781 4 pH 4.71-4.752 ZtAdts AL Fst9a o3 &4
159 %€ pH #to] pH 4.82-4.9104 WEAHo] BU= 30?4_77}11 pH 499 5012 A&l #
S FAEIE AL #Fdsdth a9 A-$ Control1&53 AdTS TU3A &a MAY 2

TEANK 0] Buhs LA ASHOR Fadshs S stk

(th M EeEA s 37}
GABAM A Z(Y8)9h WS4 AEde] Arbul go] wE 2479 Ax
390 UJERt WEE UEE CE L g MFRXEwe] Ariugo] 71358 fo3
o dolE A& FHAsdch ANEE el CE a g9 =% Jehle CE b g
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AT YetdE CE a* g2 AA7Igte] AAstHA o5 9+ HH%‘J R v el T
Z7} st 3, o83 A= AR H7LE nitrite’t NOE 895 0] myoglobind wFg-3
nitrosylmyoglobine] &4 = oj(Cassen et al, 1979) A& EA vebd Azjtolty, 1) Y
ALTS H7EeE BESAA Y] HAZho] o ZF(ControDel M3 F7Fs A& v F X &
o] AME7} Folxl ASRE AlsHTh

<E 3-121> GABAR A #F(Y8)eF miFAA T H7pst Ta i #] 2] A =37}

Experimental .
5 CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
groups
Control 25.28+0.72° 5.75+0.15¢ 5.8740.34¢
Y8+K0.5 20.36+0.88° 7.63+0.15¢ 6.62+0.12¢
Y8+K1.0 19.97+0.65% 7.89+0.20° 8.25+0.31°
Y8+K2.0 19.23+0.29° 8.25+0.06" 9.61+0.29*

UControl; sausage without kimchi powder, Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0;
sausage with 1.0% Y8+kimchi powder Y8+K2.0; sausage with 2.0% Y8+kimchi powder

?Results are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

<3 3-122> GABAXRAAFF(Y®)SF v XL H7IgE da A Ao EAAHE7}

Experimental L . . .

D Hardness Springiness Cohesiveness Gumminess Chewiness
groups

Control 2.23+0.09% 0.84+0.07° 0.50+0.06 1.39+0.25 1.04+0.15°
Y8 2.25+0.16¢ 0.86+0.04™ 0.51+0.02 1.27+0.05 1.05+0.06°
Y8+KO0.5 2.95+0.17° 0.89+0.08% 0.51+0.03 1.4940.13 1.26+0.11°
Y8+K1.0 3.20+0.17° 0.91+0.06® 0.51+0.21 1.42+0.08 1.36+0.10%
Y8+K2.0 4.54+0.16" 0.95+0.05° 0.52+0.01 1.29+0.07 1.45a+0.08°

UControl; sausage without kimchi powder, Y8; sausage inoculated with Lactobacillus brevis Y8,
Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0; sausage with 1.0% Y8+kimchi powder Y8+K2.0;
sausage with 2.0% Y8+kimchi powder

YResults are expressed as the means =+standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

AR H7E daaaAe] BEAF7LE & 489 JET SAEe =t dad
Aoy FEF 48K HH e FF o wetd 29 F 3 = Uk Fof b
I ofxfolof ek of o *““Zﬂ 2EtA A 28 54 gdEA yEd F dua
sttt dE= diz7(ControD7} AAEE 7 &AA o Hlsl @AsHA Wkt (p < 0.05). &
HA4% HPAELS iz (ControDEth fFolHo R EA A HUTh W, A HPLS
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BE ABNA 97 o)zt AT

< 3-123> GABARA F-(Y8)e} Wi FAA & Fa LA A o] A iqhol &=

Fermentation weeks

Experimental groups”

0 1 2 3 4

Control 0.59+0.15" 0.98+0.00° 1.16+0.06 1.54+0.17° 1.88+0.03°
Y8+K0.5 0.53+0.01° 0.86:0.00° 1.06+0.02° 1.40+0.03° 1.69+0.02°
Y8+K1.0 0.25+0.01° 0.68+0.00° 0.98+0.00" 1.10+£0.01° 1.21+0.02°
Y8+K2.0 0.260.02° 0.64+0.07° 0.93+0.00° 1.09+0.00° 1.28+0.00°

UControl; sausage without kimchi powder, Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0;
sausage with 1.0% Y8+kimchi powder Y8+K2.0; sausage with 2.0% Y8+kimchi powder
YResults are expressed as the means =standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A7 71zto] A3 wEl TBARS #t2 EE oA fFodo=z JFrtstes AFoldon, +
Fob Wl EAXED H7rE(Y8+K0.5, Y8+K1.0, Y8+K2.0)& th=(Contro) B o= FoJ3tA we
Z7HES Ry 28 478 = i ZF(ControD)o] 1.88 mg MAD/kge & 713 %{—% TBARS %<
el 3, 52 wiFAAEE H7A(Y8+K0.5, Y8+K1.0, Y8+K2.002 Z+z+ 1.69, 1.21, 1.28
mg MAD/kgo 2 djZ=7(ControDell vl FoH o= e TBARS#H = 1/}5}1419*5} BE AAA
o] TBARS#S war|zte] €S v iz (ControDRct 4 Wit} Z, w7 xR o]

FaAAY A AEEs BEE & Jue 2S et

() FEAAA ] GABA a3 A 7HBA)

<E 3-124> GABARARFF(Y8)e wiFAXEZ H7ish aaA A o] GABA &3

(mg/kg)
Experimental Fermentation days
groups 0 3 6 9 12 15 18 21 24 27 30
Control o 174282 21.86£1 26.25£5 39.97+3 4851: 5584+ 58.08+ 59.60+ 59.69+ 6131+
74%) .18° 71° .68° 3.49 2.68 2.84 1.31 1.30 2.61
VS+KO.S o 1790£0 2571+ 33.15:2 39.73k1 4559+ 5181+ 5582+ 57.57+ 60.52+ 60.95+
: 63° 20° 26™ 47° 6.96 6.80 8.66 2.04 3.40 3.32
YS+K1.0 o 201130 256242 36404  47.00k1 5226+ 5643+ 5731+ 59.35+ 61.05% 6147+
: 35° .13° .83% 39% 7.59 3.98 1.03 4.11 2.46 3.10
V8+K2.0 0 25141 32.18+1 40.08+2 52.08:6 56.39+ 59.65: 60.97+ 60.91+ 60.93+ 6098+
: .08° .09° 29° A46° 451 3.72 3.64 6.21 6.51 3.75

UControl; sausage without kimchi powder, Y8+K0.5; sausage with Y8+0.5% kimchi powder, Y8+K1.0;
sausage with 1.0% Y8+kimchi powder Y8+K2.0; sausage with 2.0% Y8+kimchi powder
YResults are expressed as the meansz+standard deviation.*means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.
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Control& GABA A TFFE2 B83+ Lactobacillus brevis Y8STFS 2838t WFAA RS
A z39 . Controle] GABA &2 wta 39%EH &a 30¥U7HA 17.4+2.7 mglkgol A
61.3+1.3 mg/kge 2 Z7letE AL &9l stgnh =3 wEAX B 0.5%9 Y8HFE A 83

3URE BEF 309714 17.9+0.6 mg/kgolAl 61.0+3.3 malkg.

EAAED 1.0%, 2.0%9 Y8AFE 7+7 HLd BEAEAA
% AE ZASFAT

L
>
ﬁd
r
l
o
Jﬂ
o
P,L
el

CE 3-125> GABABAZH(Y8)Sh MF DA BD A7he BaaA Ao vho] Aoyl g

(mg/kg)

Experimental Biogenic amines
groups”) Trp? Phe Put Cad His Tyr Spd Spm
s ND 11.26+ 18.52+ 13.46+ 5.50+ 16.97+1 11.91+ 19.12+
' 1.81% 3.68° 3.25° 1.03° 61° 2.04° 495"
. 1.93+ 6.20+ 1.61+ 2.88+ 17.46+ 16.43+ 234+
Y8+KO0.5 3.62+0.01 R . R . e N R
0.30 1.02 0.13 0.98 0.37 2.47 0.22
. 1.73+ 6.07+ 1.56+ 5.49+ 21.78+ 14.74+ 1.68+
Y8+K1.0 7.57+1.08 . . . s . N .
0.11 0.14 0.26 0.28 2.11 1.49 0.13
w 2.52+ 5.46+ 2.78+ ) 21.59+ 17.27+ 2.15+
Y8+K2.0  5.88+1.28 . . . 1.5240.37 N o R
0.03 0.01 0.94 1.36 0.2 0.28

VY8 sausage inoculated with Lactobacillus brevis Y8, Y8+K0.5; sausage inoculated with Lactobacillus
brevis Y8+0.5% kimchi powder, Y8+K1.0; sausage inoculated with ZLactobacillus brevis Y8+kimchi powder
Y8+K2.0; sausage inoculated with Lactobacillus brevis Y8+kimchi powder

Trp: tryptamine, Phe: 3 -phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means+standard deviation.*“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

Az FEAAA O HioloAY olql FFS ZAF A3} Control1F<] Efolzbnl ke
7% 121423 mg/kg AEH AL, GABAMAFF(YS} wF70 X 2-S 0.5%, 1.0%, 2.0% 27}
g WELAA 15| Erolghul shere zhzk 18.3+2.0, 20.0+2.6, 17.5+4.9 mgkg HAEHE
Ae FstR e 7E ofgle] A9 1 o] 15 mg/kg ©lstd] AL = FAE AT

) =7 (ControD 2.t} wjFA X H7+E(K0.5, K1.0, K2.0)0] 222l =}
=3 F(Off-flavor) = wlF4 X £33 GABAAY
2 HFE Wgron, foFlztolE FRISHA

L A=
g3 APTe 2EY9ET @
4 193 =5

AANARA 7NE=7F =A B7}HE

?.SZ
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<E 3-127> GABARAZ 5 (Y8)et v+ H7Iet Ta2AA ] A5H 7t

Experimental ) o Overall
D Color Flavor Odour Taste Chewiness Juiciness
groups preference
Y38 5.00+1.15 3.70+0.82%? 4.90+0.88° 4.10+1.29° 4.50+1.08 4.10+0.88° 4.00+£0.84°
Y8+KO0.5 5.30+0.95 5.00+0.67° 4.00+0.67°  5.10+0.74® 4.90£1.10 4.60+0.97°  4.60+0.84%
Y8+K1.0 5.00+1.25 4.70+0.67° 4.104+0.74° 5.00+0.82° 4.70+0.82 470+0.82°  4.80+0.79%
Y8+K2.0 5.40+1.07 4.80+0.92° 3.20+0.63¢ 5.90+0.74° 4.90+0.88 5.50+0.71° 5.50+0.71°

VY8 sausage inoculated with Lactobacillus brevis Y8, Y8+K0.5; sausage inoculated with Lactobacillus
brevis Y8+0.5% kimchi powder, Y8+K1.0; sausage inoculated with Lactobacillus brevis Y8+kimchi
powder Y8+K2.0; sausage inoculated with Lactobacillus brevis Y8+kimchi powder

YResults are expressed as the means=+standard deviation.®“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

(7) GABAR A 75 (KA209} MFQ X B Te B3 A2d AR

(7h) GABAA A w9 wMiFZAA LTS F7bste A3 HELAA Y nAAESE 54

GABAR A HFF(KA20)2} viFA X E2-S 0.5, 1.0, 2.0%2 FHE2ElHE &3 A &3 Hag4
NA 2 S F de TE NAYERE 18U7HA H 3.8x10° log CFU/ge.2RE 2.2x10°
log CFU/ge.= ZF7}stRaL, o]F TaZ|te]l Eye AAHA T a5 A9 syt ok
AT A F TFe vpRAE BE AANYERE 18Y7HA HT 3.5x10° log CFU/gS.
2RE 22x10° log CFU/ge.2 Z7}8t9 A, o] &4 219FE Har|zto] BUs AlA7A
Bt 2.2x10° log CFU/g &S fA 8l th.

SAFANA AESHAME QE = Escherichia col, Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus, Clostridium perfringens 52 MAA A &S HAEE =] ettt

3.50 8.50

8.00 8.00

7.50 ——KA20+K0.5 e

——KA2D+K 1.0

———KAZOHKO.5
——KA20+KLO

—AZD+K2.0 ——HAJOK2.0

7.00 7.00

Total plate counts (log CFU/g)
Lactic acid bacteria (log CFU/g)

6.50

o 3 6 9 12 15 18 21 24 27 30 ] 3 6 9 12 15 18 21 23 a7 30
Fermentation days Fermentation days

<13 3-64> GABAAA FF(KA20)} w|F A X Be 2713t vbFg AA X2 njAyEsA He)

(b ol5hsta] 54

Azd BELAA ] AxTH
7t B 219 Aol oF 40%0] =

r$£

§:!-O

= A3, Controle 24 =}ol| FF9} wjS:Ax BT 3
230
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<(E 3-128> GABAAA T&F(KA20)eF w2 H7He TELAA ] =4
Fermentation days
Experimental groups”

3 6 9 12 15 21 24 27 30

Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0

KA20+KO0.5 18.1 26.9 29.1 32.7 36.4 40.0 43.9 44.1 45.6

KA20+K1.0 19.6 27.6 31.6 34.8 37.8 40.2 43.1 43.1 45.6

KA20+K2.0 17.9 26.0 303 33.1 36.2 40.1 43.4 43.1 45.6
UControl; sausage without kimchi powder, KA20+K0.5; sausage with KA20+0.5% kimchi powder,

KA20+K1.0; sausage with KA20+1.0% kimchi powder KA20+K2.0; sausage with KA20+2.0% kimchi powder

{FE 3-129> GABAAJvF(KA200¢} v+ A& H7I3F HEaLAA 9] H &
Experimental groups" Salinity (%)
Control 8.2+0.57
KA20+K0.5 8.0+£0.41
KA20+K1.0 8.0+0.30
KA20+K2.0 8.0+£0.43
UControl; sausage without kimchi powder, KA20+K0.5; sausage with KA20+0.5% kimchi powder,

KA20+K1.0; sausage with KA20+1.0% kimchi powder KA20+K2.0; sausage with KA20+2.0% kimchi powder

Azt FasnAe] 9= 54 A3 vz (ControD 8.2%2] } 4= AL wFAA]
295 CABAYY EFE BU AT LAAAAIF FEC 80% FAZ ZWHAT. o
Zw(Controla} WiFAA &2 GABAAA w5 &3 A7k A== 94 Aok vetdt
A AT

6.00 0,980

——KAZ0+KD.5 —=—KA20+K0.5
=8=KA20+K1.0 ——KA20+K1.0
——KA20+K2.0 = 0.960 —=—KA20+K2.0
£==‘; 0.940
E
0.920
0.900
0 3 6 12 15 18 21 24 27 30
0 3 6 9 12 15 18 21 24 27 30
Fermentation days Fermentation days
<™ 3-65> GABAAAH5(KA20)9H w222 H7he WaLA X9 pH, ay W3}
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FHE&2BEE A 83 Control %59 pH@tS H& 7AALFE 3U7HA pH 5.93°14 pH

4828 FASA Faste e FAsHRL olF 54 1585 pH gkl pH 460004 LTEA
Mol BuEe 3097HA pH ATICE AN&HoE ZFrlshe AL 9 }oar:} GABAX A &5
KA200¢} WiFA A E2E 0.5 1.0, 2.0%9 Y&~ eH S &3 283 T4 A9 ¢ pH

e E NAYEE 3U7HA pH 5.66-5.7001 4 pH 4.61-4.65% A3t 4—% gelsklar ol
3 %4 219%€ pH 7o) pH 4.75-4.8500 41 wra A He] Zubs 304744 pH 4.91-4.932 A&
A #E fAsE s Fdskih awel A% Controlds3 Adwe s dE A
4 FEH FEARe] Bue 0Y7HA ASH R fAashs As FAsh

(th A E B AT 337}

GABAAY 3+ (KA20)9} v =X &L HI7HH| &0 WE AR MEE Hlug A &
479 Yetiith. =5 Yelll= CIE L g2 viFAX 22 H7ivlgo] S7HETE 194
o7 Zasta, AMEE Uel+ CE a @3 SMEE Yetll+= CE b gt wiF:0x &2
o] F7MnlEo] FNETE FYHoE Frtsle AS Gk
<3 3-130> GABAYA #F(KA20)e miFAAEE 713 HELAA 9] AHE=H 7}

Experime]r)ltal CIE L* (lightness) CIE a* (redness) CIE b* (yellowness)
groups
Control 25.23+0.72%2 5.75+0.15° 5.87+0.34¢
KA20+K0.5 21.63+0.95 7.62+0.12° 6.71£0.31°
KA20+K1.0 20.44+0.15¢ 7.99+0.10° 8.28+0.42°
KA20+K2.0 19.16+0.64 8.22:0.08" 9.69+0.02°

UControl; sausage without kimchi powder, KA20+K0.5; sausage with KA20+0.5% kimchi powder,
KA20+K1.0; sausage with KA20+1.0% kimchi powder KA20+K2.0; sausage with KA20+2.0% kimchi

powder
?Results are expressed as the means =standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

<& 3-131> GABAAA T&F([KA20) el A A &2 H7H3E La LA =2 =437}

Experimental

aroups” Hardness Springiness Cohesiveness Gumminess Chewiness
Control 2.23+0.09 0.84+0.07° 0.50+0.06 1.39+0.25 1.04+0.15°
KA20 2.1240.09¢ 0.88+0.03 0.50+0.01 1.27+0.03 1.05+0.05°
KA20+K0.5 2.86+0.25° 0.87+0.04™ 0.51+0.04 1.47+0.07 1.26+0.11°
KA20+K1.0 3.26+0.33° 0.90+0.04* 0.51£0.01 1.47+0.06 1.36£0.10"
KA20+K2.0 4.24+0.20° 0.94+0.04 0.52+0.01 1.39+0.15 1.45+0.08°

UControl; sausage without kimchi powder, KA20; sausage inoculated with Weissella halotolerans KAZ20,
KA20+K0.5; sausage with KA20+0.5% kimchi powder, KA20+K1.0; sausage with KA20+1.0% kimchi powder
KA20+K2.0; sausage with KA20+2.0% kimchi powder

2Results are expressed as the means =standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.
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<G 3-132> GABAAY A w#+(KA20)9} v A A HE AN XY Akl =

Experimental groups N Fermentation weeks

0 1 2 3 4
Control 0.59+0.15" 0.98+0.00° 1.16+0.06* 1.54+0.17° 1.88+0.03*
KA20+K0.5 0.21£0.02° 0.78+0.03° 0.96+0.01° 1.31£0.01* 1.54+0.17°
KA20+K1.0 0.23+0.01° 0.54+0.00" 0.98+0.00" 1.08+0.01° 1.19+0.02°
KA20+K2.0 0.29+0.01° 0.59+0.00° 0.84+0.05° 1.08+0.01° 1.26+0.03°

UControl; sausage without kimchi powder, KA20+K0.5; sausage with KA20+0.5% kimchi powder,

KA20+K1.0; sausage with KA20+1.0% kimchi powder KA20+K2.0; sausage with KA20+2.0% kimchi powder
2Results are expressed as the means =+standard deviation.®“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

A5 A ATt FolAE AL AWEAMEL P AE AR Tl 93] A o] &3l
Hoz JAHA EFo o3 AAuBrewer ef al, 1992), o]t 2152 HA T of TBARS #
o] WsleE A8 AuE A, pH, A89 =Y, 250 HJgS wo] vr=r}(Keskinel er al,
1964). IwrA o2 2182 AHA7|7to] AF}T+= TBARS kol F7ist=wl(Witte et al., 1970)

B ATNAE e A otk MFLALDAHTL 2AANA AFHRC], FAFAARE <
sl WzETControdETh Fels we k&S meth ZFe MFANEY AT

Eiy 4 =
(KA20+K0.5, KA20+K1.0, KA20+K2.0)& thzx=T(Contro)Rth= Fo3HA +e& F7188 BT
g 438 = iz (Contro)o] 1.88 mg MAD/kge & 7}4 =S TBARS

oF WiFZXEL H7FF(KA20+K0.5, KA20+K1.0, KA20+K2.00& Z+z+ 1.54, 1.19, 1.26 mg
MAD/kgo & otz (ControDel] H3] oz o=z ke TBARSZES UENAUTE BE AAA 9
TBARSZE-S g 7|zto] B w] o) =F(ControD2th 4 wrgkoh,

(ZH Ta A A9 GABA ﬂa‘:iﬂr oA A 3 7HBA)

Control& GABA 1A FFE B3 Weissella halotolerans KA204-FZ5 # &3] &8 A
A2 Az39T. Control®] GABA teke wha 3URE uwra 30U7b4 19.1+1.1 mglkgol A
64.3+39 mgkgo® Z7ksE R el gtk = MFANRY 05%9 KA0FFE A&
S BFAAZA] GABA THFS UE 3YHFE ' 30¥€7MA 18.4+0.1 mglkgollA 63.8+7.6
mg/kgl 2 F7lete AL & ATk wiFAAEL 1.0%, 2.0%%F KA20#+F5 247 A&
4§ AA R T control 1237 H| 223k &S A= AL sy} w0 x| sk u}
£ GABATZF#e wiste= gl
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<3 3-133> GABAX A FF(KA20)2} vl X2 H7Fs da A X2 GABA &

(mg/kg)
Experimental Fermentation days
groups” 0 3 6 9 12 15 18 21 24 27 30
KA 0 19.07+1  29.56+ 34.65+ 4590+ 56.92+7 60.66+ 62.77 64.78+ 64.10+ 64.30+
107 3.52 1.70 7.97 81% 3.50 +6.49 457 6.21 3.89
18.40+0 29.83+ 39.73+ 43.97+ 46.58+0 51.12+ 5973  62.76+ 63.66+ 63.81+
KA20+K0.5 0 .
.06 3.38 5.58 428 58 9.96 4824  6.50 3.01 7.64
197546 29.31+ 3890+ 46.88+ 58.50+2 61.55+ 61.86 62.10= 6297+ 63.01+
KA20+K1.0 0
14 5.0a 6.60 431 36° 445  £267 521 3.96 430
16.08+4 2230+ 30.05+ 4450+ 51.1420 5637+ 60.69 63.98+ 6429+ 64.35+
KA20+K2.0 0 N
39 1.48 4.77 426 97° 282 4214 248 1.40 1.15

VKA20; sausage inoculated with Weissella halotolerans KA20, KA20+K0.5; ssausage inoculated with
Weissella halotolerans KA20+0.5% kimchi powder, KAZ20+K1.0; sausage inoculated with Weissella
halotolerans KA20+1.0% kimchi powder KA20+K2.0; sausage inoculated with Weissella halotolerans
KA20+2.0% kimchi powder

?Results are expressed as the means =standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

GE 3-130> GABAMI A Z#KA209H Bl 304 B2 A7ke Ba2AA S vhol oAU obe S

(mg/kg)
Biogenic amines
Experimental groups”
Trp? Phe Put Cad His Tyr Spd Spm
16.59+ 22.06+ 0.00 17.01% p 1871 1611+ 1451+
KA20 N N.D

3.90? 2.13% 0.00¢ 1.03% 2.32¢ 4.27° 2.18°

7.83+ 2.88+ 5.90+ 252+ 310+ 2352+ 284+ 314+

KA20+K0.5 ) ) . ) ; ) )

1.00 0.10 0.02% 0.53 0.22° 1.24 0.79 0.50

4.38+ 4.09+ 582+ 148+ 314+ 25.13+ 141+ 2.86

KA20+K1.0 . . X ) ) X .

0.65 1.00 0.52 0.40 0.09? 0.29° 0.04 0.14

4.70+ 5.28+ 6.64+ 253+ 321+ 2818+ 272+ 4.39+

KA20+K2.0

1.22° 0.39 0.15° 0.62" 0.27° 1.54° 0.09° 0.31°

YKA20; sausage inoculated with Weissella halotolerans KA20, KA20+K0.5; ssausage inoculated with
Weissella halotolerans KA20+0.5% kimchi powder, KA20+K1.0; sausage inoculated with Weissella
halotolerans KA20+1.0% kimchi powder KAZ20+K2.0; sausage inoculated with Weissella halotolerans

KA20+2.0% kimchi powder

Trp: tryptamine, Phe: B-phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means =+standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

Azg daaAA el oAy ofm FBe 24T At Control1F el Erolehwl el

R
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735 18.71+2.32 mg/kg A== A3, GABAYAZ#F(KA20)e}F v F=AXEE-E 0.5%, 1.0%, 2.0%
H71ek HFAANA I5F9 E}O]E}‘ﬂ e Zbzy 23.52+1.24, 25.13+0.29, 28.18+1.54 mg/kg
AEHE AL dJdstAth 71eF ofvle] A9 1 ko]l 20 mg/kg oI5t ALE FRIFHATH
Taylor and Brinkel w2 3] 2~€E}ql, 50-100mg/kg; Elol2k, 100-800 mg/kg; A- Fdo€o}
91, 30 mg/kg; ¥ BA 3, 1000 mg/kg & tha# 2ol ks TS AAGT webA KA20
et MFAAEES 3 AL HRAANNA = S FEE ASE AR

(mh) #57A
<FE 3-135> GABAAY A #5(KA20)9F v A x| &2 H7bgh HaAAA e #5537}

Experimental . . Overall
D Color Flavor Odour Taste Chewiness Juiciness
groups preference
KA20 4.70+1.49 3.60%£0.84° 5.00+0.67° 3.60+£0.70° 4.40+1.07 4.30+0.67° 3.50+0.71°

KA20+K0.5 4.70+1.34 4.60+1.17° 4.30+0.67° 4.60+0.84* 4.80+0.92 5.30+0.82° 4.50+0.97°

KA20+K1.0 460+1.17 4.80+1.14* 4.10+0.97° 4.50+0.97% 4.90+0.88 5.10+0.67° 4.30+1.06®

KA20+K2.0 4.80+£1.40 4.70+1.06° 4.10+£0.85° 4.50+0.85* 4.80+£0.79 5.20+0.79° 4.40+1.07%"

VKA20; sausage inoculated with Weissella halotolerans KA20, KA20+K0.5; sausage with KA20+0.5%
kimchi powder, KA20+K1.0; sausage with KA20+1.0% kimchi powder KA20+K2.0; sausage with KA20+2.0%
kimchi powder

“Results are expressed as the means =+standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

X

(8) GABA (052} v+ EES & A= LTasr

(1) GABAM A ZFO052)st MEAX R2g A7lske] Azg BALAA Pl YT B4

8.50 8.50
8 &
= 800 = 800
b =
v %)
o
2 o
= £
£ 7m0 £ 7m0 ——052+K05
= ——— (152 +K0.5 3t
= 2 —=—052+K1.0
5 —S—052+K1.0 2
2 ) = ——052+K2.0
- ——524K2.0 % 00
= -}
=3
=
-
6.50 6.50 T T T T T T T T T
o 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
Fermentation days Fermentation days

{19 3-66> GABAAA#F(052)¢t WiFAAEE H7Ie THEALAIA 9] pH, ay ¥3}

GABAM A T#F(052)¢ WA LS 0.5, 1.0, 2.0%2 AH_2EEHE £ A &3 das
AR AS F d5e TE MAYEEE 18Y7tA Ho 3.3x10° log CFU/ge 23 1.8x10°
log CFU/ge.2 Z713lal, o] F war|zte] Eue A™ZA F #5955 A9 Wgrt giddth
o] AS F F5s vRVIAE 2E AAYEEY 189744 B 3.2x10° log CFU/go.

N
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2XE 1.7x10° log CFU/ge. & Z7138taL, o]l% <4 21
TFES FASHAH

AZE oAM= == Escherichia coli, Listeria monocytogenes, Salmonella spp.,

H 1.9x10° log CFU/g

S A F oA

Staphylococcus aureus, Clostridium perfringens &2

(b ol5hstH] =4

<3 3-136> GABAAA F5(052)¢} v+ X &=

dHE a7l Eue AF7HA

HedrdEs AEHA FUT

A7V dELAA ] ARG

=

Fermentation days

Experimental groups”

3 6 9 12 15 21 24 27 30
Control 12.6 20.7 26.6 334 38.0 38.5 39.1 42.0 43.0
052+K0.5 18.7 27.8 30.6 33.8 36.2 39.1 40.8 43.7 45.1
052+K1.0 18.2 26.4 30.2 34.4 374 40.2 42.5 44.0 46.0
052+K2.0 17.9 25.6 30.4 33.5 37.9 39.6 40.1 43.4 44.0

UControl; sausage without kimchi powder, 052+K0.5; sausage with 052+0.5% kimchi powder, 052+K1.0;
sausage with O52+1.0% kimchi powder O52+K2.0; sausage with 052+2.0% kimchi powder

Az o
1:

L8 aAA ] AxTH
Tt B o =

1L =}l oF 40%

<3 3-137> GABAMA #+(052)¢} w52

stelst A3,

=

oN
=
iy

Control& 24 zfol] #F¢ wiFAAEE A

EERE G

Experimental groups”

Salinity (%)

Control

052+K0.5

052+K1.0

052+K2.0

8.2+0.57

8.1+0.61

8.3+0.24

8.2%+0.75

YControl; sausage without kimchi powder, 052+K0.5; sausage with 052+0.5% kimchi powder, 052+K1.0;
sausage with 052+1.0% kimchi powder O52+K2.0; sausage with 0O52+2.0% kimchi powder

A %3 T E LA A 9
B2yl GABARAR #F
o) =+ (Control)® w37

A rstet.

=

Ay

dx =4 Ay gz (Contro)L 8.2%¢] <
S &3 HUM HEaAAAIEY
B3k GABAYA +F &3 H7bE9

=7k ZRHUD HFAA
B183% +HE 245U,
Fol2 Zol7h het

‘|:1_‘
013——‘—1__

- -
Ou:].J_‘__
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6.00

—&—052+K0.5 —e—052+K0.5
0.970 ﬁ
—B—0524K1.0 —E—052+K1.0

——052:K20 e ——0524K2.0
0.950

0.930

Water activity (a,)

0.910

0 3 6 5 12 15 18 21 24 27 30

Fermentation days

0 3 L] 2 12 15 18 21 24 27 30
Fermentation days

{19 3-67> GABAXRA #5(052)¢F w3 A &2

)

743k EaA A ] pH, ay W3}

IR & 2EtEE A8 Control &9 pHEtS oE /MAIYFE 3¥971A] pH 5.93914 pH 4.82
2 FAsA Faste AS Gl olF 4 1595 E pH ghel pH 4.60004 TE A H o]
Eu= 309714 pH 4.710.2 A &Aoo 2 Frlele AL &2t GABARYA #3(052)2}F uj
FAAEES 05, 1.0, 2.0%%F FHE2EHEHE 4 A3 TALAA Y A9 pHEtS ¢aE )
NYRE 39712 pH 5.68-5.7201 4 pH 4.70-4.74% 7HAdts= AL &AQA3IAaL o5 &4 15Y
BE] pH ko] pH 4.62-4.6500 A WEAHo] b= 304744 pH 4.70-4.76% A&HQ Zhe &
Aste AL FAsIATE a2 4% Control 153 AT YA ¢E /MAY FE 258
st

>
N
o
mi
T
rlr

g NUAA ALH R gasts A

(Th A Z A Aol = 57}
{3 3-138> GABAAYA#5-(052)9} v F= x| &d H7gE BB AR Y M EH 7}

Experimental )
b CIE L* (lighness) CIE a* (redness) CIE b* (yellowness)
groups
Control 25.23+0.72% 5.75+0.15° 5.8740.344
052+K0.5 20.11+0.65" 7.51+0.36" 6.75+0.27°
052+K1.0 19.51£1.09° 7.55+.018° 8.28+0.07°
052+K2.0 19.17+0.92° 8.24+0.08" 9.80+0.07°

UControl; sausage without kimchi powder, 052+K0.5; sausage with 052+0.5% kimchi powder, 052+K1.0;
sausage with 052+1.0% kimchi powder 0O52+K2.0; sausage with 052+2.0% kimchi powder

“Results are expressed as the means =+standard deviation.®“means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

55 e 3 E} HEE UrEhH% CIE L #te wlF7xEae] HArin|go] Z71384

02 7Aasga, AMEE 1/1.5}1/]].“_:_ CE a &3 4 =2 Jelyes CE b #e #5373
o] H7pulgo] 71 FolH e Frbske AL EUAstA
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<& 3-139> GABARATF(052)¢} WA H7iek HaiaA Ao 54997}

Experimental L . . .

> Hardness Springiness Cohesiveness Gumminess Chewiness

groups
Control 2.23+0.09°% 0.84+0.07° 0.50+0.06 1.39+0.25 1.04+0.15°
052 2.03+0.08¢ 0.89+0.02% 0.50+0.01 1.27+0.02 1.07+0.05°
052+K0.5 2.59+0.13° 0.88+0.04 0.50+0.02 1.49+0.02 1.18-0.04°
052+K1.0 3.43+0.50° 0.90+0.04% 0.51£0.01 1.46+0.09 1.38+0.03%
052+K2.0 4.38+0.23° 0.94+0.04a 0.52+0.01 1.43%+0.15 1.49+0.13%

UControl; sausage without kimchi powder, O52; sausage inoculated with Pediococcus acidilactici 052,
052+K0.5; sausage with 052+0.5% kimchi powder, O52+K1.0; sausage with 0O52+1.0% kimchi powder

052+K2.0; sausage with 052+2.0% kimchi powder
YResults are expressed as the means =standard deviation.®®means with different letters within a row

are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

GABAA B+ F-(052)¢} v FA A &2 H7F da A A E4H7IE & 569 UeErATH &
@43 A= 5 Yehd= FE=& tZHControD)7F GABAX A #F(052)9F vl FA A2 A7t &4
Ao wls] dAASHA FUTH (p<0.05). BHHAA A FI AL thxF(Controd BTt FolH o g2 =
=74 FHAdoh vtdHe, AT AL BEABANA FFAtol7F gl

{3 3-140> GABAAJv+(052)¢} v+ AL Fa LA A 9] A4 =

Fermentation weeks

Experimental groups”

0 1 2 3 4
Control 0.59+0.15% 0.98+0.00° 1.16+0.06* 1.54£0.17° 1.88+0.03"
052+K0.5 0.20+0.01° 0.68+0.01° 0.95+0.01° 1.28+0.01° 1.52+0.02°
052+K1.0 0.25-+0.00° 0.60+0.01° 0.82+0.02° 1.07£0.01° 1.1940.02¢
052+K2.0 0.27+0.01° 0.59+0.01° 0.60%0.69° 0.98+0.00° 1.23%0.02°

UControl; sausage without kimchi powder, 052+K0.5; sausage with 052+0.5% kimchi powder, 052+K1.0;
sausage with O52+1.0% kimchi powder O52+K2.0; sausage with 052+2.0% kimchi powder

?Results are expressed as the means =+standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

gREEe dd 4kt EFL AE == AR, 318 2 Hdte|y 59 4kt E4o] ¢
=3t} (Chipault ef al, 1952; Madsen and Bertelsen, 1995). &3+ 71Xl t}akdt ofxj <}
ARS Hrtsle wtee A Fo=d Fstasrt 84 yehvar vklee and Kungz,
2005). o} wiFAXEZ H7FH(052+K0.5, 052+K1.0, 052+K2.0)2 )=+ (ControD 2 th+= +
oA Fe =7leS Byt WHaE 4FAE thxF(ControDo] 1.88 mg MAD/kgO 2 713 &2
TBARS #t& Uetidlar, 59 wjF0X 22 H7F(052+K0.5, 052+K1.0, 052+K2.0)2 77}

1.19, 1.23 mg MAD/kge.= thz(ControDell ®la Fo]& o g & TBARS#H <= YEHA
A A e] TBARS#& & 7|zto] E%& of thxv(ControDEth &A1 4Tt

o
I
T
F>
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(EH FEAAA ] GABA ¢33} kA A 7HBA)

<E 3-141> GABAA A FF(052)2} vl X122 H7Fs Ha A X2 GABA &
(mg/kg)

Experimental Fermentation days

groups” 0 3 6 9 12 15 18 21 24 27 30

15.02+  21.29 3048+ 37.64  40.52 41.11 45.39 45.35 46.26 46.03

052 0 2 b

1.19 +0.82 1.63 +438 *£316 £398 *£153 *£145 +1.09 =*£1.04
052+K0.5 0 1479+ 2613  35.92+ 4082  41.50 41.18 42.66 42.43 43.39 43.79
' 4.41° +3.87  0.64" +215 +6.57 +314 +423 +£051 +041 +4.32
0524K1.0 0 15.24+ 2460 37.87+ 3938  44.19 44.90 45.52 45.80 45.25 45.70
' 3.76° *+1.61 1.66° +561 *£396 £295 *£2.03 £134 +056 £5.00
1562+ 2695 3348+ 4195  40.05 42.98 43.52 45.31 46.64 46.69

052+K2.0 0

3.99° +4.3 3.26° +£221 +126 +494 +332 +6.17 +4.65 +4.66

Y052; sausage inoculated with Pediococcus acidilactici 052, 052+K0.5; ssausage inoculated with
Pediococcus  acidilactici 052+0.5% kimchi powder, O52+K1.0; sausage inoculated with Pediococcus
acidilactici 052+1.0% kimchi powder 052+K2.0; sausage inoculated with Pediococcus acidilactici O52+2.0%
kimchi powder

2Results are expressed as the means =standard deviation.®’means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

Control& GABA n A #F &2 B3 Pediococcus acidilactici 0527-FZ5 &3t a4
AZE A=xs9tt. Controle] GABA $HaFe g 3URE 2a 30‘?4%%1 15.0+1.2 mg/kgol Al
46.0+1.0 mg/kge. = 7*7}0}L AL 3¢l }Oix:} T3 W FAAEL 0.5%9 Oh2dF5 2 &3
U g A~ A| R GABA 3§

2 ZF7kekeE Ae gl —s}gir/}- Hﬂ—zr@.i]—ﬁr”‘ 10%, 20%54 Y8HFE 7+7t 7—‘1%6{} %Ei/\]ﬂ
% control T&3 Wl S AAdss AL Fdsdt

<& 3-142> GABAARA#F(052)¢} w7 1&g A7lek wasa A9 nro]eAdolyl gtk

(mg/kg)
Biogenic amines
Experimental groups”
Trp? Phe Put Cad His Tyr Spd Spm
1643+ 000+ 1850  13.04 . 2293+ 1278 1392
052 a3) b a a N.D a a
2.78 0.00 +0.42° £2.77 4.66 +1.98% +£3.66
052+K0.5 340+ 407 711+ 442+ 237+ 3064+ 137 2.59+%
' 0.16° 0.472 0.02° 0.89° 0.19° 0.94 0.17¢ 0.17°
052+K 1.0 328 477+ 634+ 190+ 242+ 2964+ 6.06x 238+
' 0.10° 0.66% 0.06° 0.10° 0.09° 2.29 1.04° 0.16"
052+K2.0 311+ 355+ 720 247+ 316+ 29.07+ 144+ 256+

0.17° 1.70°% 0.27° 0.04° 0.31° 1.55 0.13° 0.29°

Y052; sausage inoculated with Pediococcus acidilactici 052, 052+K0.5; ssausage inoculated with
Pediococcus  acidilactici 052+0.5% kimchi powder, 052+K1.0; sausage inoculated with Pediococcus
acidilactici 052+1.0% kimchi powder 052+K2.0; sausage inoculated with Pediococcus acidilactici O52+2.0%
kimchi powder
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Trp: tryptamine, Phe: 3-phenylethylamine, Put: putrescine, Cad: cadaverine, His: histamine, Tyr:
tyramine, Spd: spermidine, Spm: spermine

YResults are expressed as the means +standard deviation.**means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

“Not detected

Az FgAA A9 vlo]loAY oYl &S =A3 A3 Control 159 elolsbyl ko] 74
F(052)¢F MFAA LS 0.5%, 1.0%, 2.0% F

S 22.93+4.66 mg/kg AEE U, GABANA T
7hak 4 /«lxl g9 E}ow}m gere 7hzh 30.64+0.94, 29.64+2.29, 29.07+1.55 mg/kg #
SH+ AL gt e 7 ofnle A I gEFo] 15 mg/kg ©lskk] Ao E FRlE AT

() BsH A
ditzo s SAFS U HFAY HFESS FE U8 EZEZFEH fAHeH 53
SAFoIY FAFAEFAN oAM= F=2 garlic, onion 1)L spices} 2 H7FEEo] Htol
AL &S vd B oyt Aoy wwideRy Zald otvAr, A 1
nucleotides HAl A|Fe] vt Fnmleo] F FFES vt @uld Zajof Ay Es
proteases ¢} lipases$} & &4 9 UAsIE mAE = starter2 A7ME RAAbA

o Fo| A, o]2fql 3}ehA HkFol| AFst= Eao doll wEt AdEHE LA e
]:[/1_
=z

2

_|_4["l

>

o274 yepbdtt Montel ef al, 1998). wehAl, TELAR 9] EFHH S Mdstaxt
Z & JE MFAXELS HUeEn 2 Ay EFHFH e 3o HAF4E fojHo
HoFAT

tlo o

<FE 3-143> GABAA A TF(052)9F w3 X822 H7}e HaAA R o A% 7}

Experimental ) . Overall
D Color Flavor Odour Taste Chewiness Juiciness
groups preference
052 4.60+1.43% 330+0.67° 510+0.57* 3.30+£0.82° 4.30+0.95 4.10+0.57° 3.30+0.48°

052+K0.5 5.90+0.88%  4.50+1.18° 4.10+0.57° 4.30+1.06* 4.90+0.88  5.30+0.82%  4.30+0.95"
052+K1.0 5.80+£0.92*  4.30+1.25® 4.00+0.67° 4.40+0.97* 4.90+0.88  5.20+0.79* 4.30+1.06"

052+K2.0 540+1.17"  4.30+1.25" 4.10+0.74" 4.40+1.07P 4.90+0.88 510+0.88° 4.20+1.32%

Y052; sausage inoculated with Pediococcus acidilactici 052, 052+K0.5; ssausage inoculated with
Pediococcus acidilactici 052+0.5% kimchi powder, 052+K1.0; sausage inoculated with Pediococcus
acidilactici 052+1.0% kimchi powder O52+K2.0; sausage inoculated with Pediococcus acidilactici O52+2.0%
kimchi powder

2Results are expressed as the means =+standard deviation.*®means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.
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Fe BE AP@ToA YA Aole fIATHPL0.05). Pedicoccus acdilactici S18-2 2} &
G GAANA = TE IYA7ZIA] FeE2HE0] AE3 He £ Yoy R2IAHE FUsty
g 7)ol e Al-dAE & AT vt S BAT. Lbcurvatus R8& 283

(& 3-144> ZHU|=HE A3 o5 2 &% FaLANA 9 SHzHE T

Experimental Fermentation days

groups” 0 3 12 15 18 21 24 27 30

(ep}
©

50.45 57.85 60.80 64.30 66.95 69.15 68.40 70.95 73.60 74.90 74.65

con +049 +064 *+0.85 *£0.85 £021 =+078 *£0.00 =*£134 £141 £2.69 *+1.20
S18 52.30 50.15 51.95 51.95 58.10 61.4*x  63.55 64.10 67.95 69.95 71.70

+0.57 =+0.64 *+1.77 =092 =*0.71 141 +1.77 +1.27 =*0.35 =*0.64 =*1.56
RS 49.90 52.00 53.30 56.45 58.55 63.65 64.45 64.50 68.25 69.00 73.85

+113 +099 *£325 *£1.06 =*£219 =*£247 =£375 =+0.28 +0.92 212 =*£1.06

UControl; sausage inoculated with commercial starter, S18; sausage inoculated with Pedicoccus acdilactici

S18, R8; sausage with Lb.curvatus R8
YResults are expressed as the means +standard deviation. means with different letters within a row
are significantly different at p<0.05 as determined by Duncan’ s multiple-range test.

10. @7 47

D 5si=d

=X 2%
A = T8 e :i B /\]—531-
B oy GABA A4 BAFE o] §F WEAAA
GABA 44t Akt | Az whgel] B Zolth 2w med Wr)% % |10-2016 5 =
& olgw WEAA |2, 7% AA, viwA, GZETUA EA, 232 | -009534 | 2016 | 41 A}
SR EX Y & 59 949 oe) AW = GABA ¥l  F |8 %
A8 FELAAE AT 5 Atk
. B oge wagFosry Ru® ANFL TS
- = = [} = T = =
%}iﬂj fj?i;ﬁ = ATEARAY B Ao2A, U AAEAE 2 .
SR RUEE SY sagomzy pem zae oy, guas @ | 02000 o
e AFEAA 2 S oy | mmoo o | 00953412016 | 4 A
e wase ag | 37 FAZEE Askes HEel Ay BAe e =
Nosae 0| 7leA ARYA B o8 ZPIAT AYSH AF ©
o o et Aotk
amy waaqe | L EEE BIY VAN A=PY 2 oo 9
Az @ oo of | AXE BAY WE2AAC  BF sew, FE | 10-2016 5 =
9 Azd sma | 249 FEE FAREA G4l g Az | 2009495 | 2016 | 4 A
I AR TR Ve se =ho= s, @ cvA Avel S|4 F
A FE2AAD AL 5o Bt
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A (a7 . I
Potential ~ for Lactic Acid Bacterial Starter SCI=
Culture With y -aminobutyric Acid (GABA) Activity | (Food Science and 2017 | AIAILE004)
for Fermented Sausage Production Biotechnology)
NE B TELAAS] FASR B AT | oo 2017 | A4 226
R TaSAF Ve MY F SAbA F ek 4k 2017 | Al ¢+=(GY)
(3) stepus
A & st=3] o Qs | J3PAE
In situ test of starter candidate for the production of 201_5535 A FFF 015 | mmers
fermented sausage #3353 A A ZA A
Potential starter culture of lactic acid bacteria with - .
5} FELZ=A)AZE
GABA-Producing activity for the fermented sausage 2}42;_:;?;;;;1;4 2015 | HEYU4s
production e
Quality properties of fermented sausages collected from | A|47x} dF=+Z=A4H2] E 5} 2015 | Tmste
domestic market 3] A7)t 3 T
Study on the lactic acid bacteria as GABA-producing A 4T3 = F 42 F 8 2015 | wrmers
starter culture for the fermented sausage 3] A7)t in g e
Cholesterol lowering effect of lactic acid bacteria 20159 = k=2 F g & 2015 | wrxore
isolated from fermented sausage H}38+s] FAHEAA s
Effects of lactic acid bacteria with GABA producing = = 1 =
)= = A Al 3EE)
activity on the quality characteristics of fermented 482 _{,\%j’__L e 2016 | HxU4S
A7)t =3
sausage
Cholesterol lowering effect lactic acid bacteria with KOSFOS.T . -
. . . International symposium | 2016 | TE S¢S
isolated from Kimchi ;
and annual meeting
Potential of lactic acid bacteria with GABA-producing KoSFOST
activity as starter culture for the fermented sausage International symposium | 2016 | Z3E4E
production and annual meeting
Fermented sausage production applied with Korean 492}k F4E2] &8 3 9017 | By ere
style submaterials A7) 8 &) 3] =
GABA-producing lactic acid bacteria as starter 492} Fh=S4kA 513 2017 | wrEere

cultures for sausage fermentation

A71e=th 3

- 202 -




— =
H 4 & 35EdE: S #HE0M0 7|ox
| ek \ D-06
A 1d FESAE
1. 12 9= 20149 =
FEATEE
ALY 5% o A ate ° 7
R k1 TS Y& W QAzAs}
O T8 TaAAA Y Azr|zso s A 100%
B 3 ?
O Zdsd 2=ty F7/ g AR 3 100%
AT FaAAR AR | O AHstE 2l X 92 9§ AR A|lZ2F 100%
4 Az 7e AR g1 A 71zx3} Y ’
O Azxd 7zt HaihA A9 o]gdts, n 0
WESLH, B 54 100%
O A&7t & Fd A W3t 4 100%
O Al TEAAAS vAE F4 24 2 .
A7 Bl 100%
O 2BH SEF &7 2 gy 54 100%
7154 starter $HHS | O wERA HA3) 100%
=g
o A . 3EHE EX HE O &+&A[bacteriocin A w21 100%
O YAtEA, SA2SXHAE (n vitro) 100%
O zEH SHRA AR 5 HAE 100%
O 2©®lE TR 9 in situ test 100%
2. 22 & (20159 %)
FRATEZEY |
AT 28 o L) ate ° !
TN T y& o275
O £EH THAF U8F FTF W 100%
2 urg AR 7FEAA B °
S2a WA A = dlg : |28 713 d Hlw
34 %3 71% A4 (pilot | O 2EHE SHRAT BU59 HIb 100%
scale) 0E BEALAA] B HAE °
O 3=38 BaArAA FH E53} 100%
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anlAL 2AME AAlste] HA e
@ w e 100%
T AA 2EE SR AA 100%
SHA AR BAdF
Ah WELAA AZE AR | L g 100%
e A4 AT
. pilot scaleZ A|ZH =y YEALA 0
(pilot  scale) Aol B4 3wzl 100%
L 3A YR 0169 =
FEATEEUH|
AFsNEe] X A7 e ° -
el e CRtES by
ilotz} Ao zpo]x BA w B
Pllot*‘q‘ Lf/l X} ]1:! 100%
A TATFEA 4
HE A -AH89 A5, 2EE,
FAEE ARES AAZEFS Az 100%
sta 74 E4S AES
?l’t—ﬂfgé %ii/\]z]_q] /1\_0151:5:]_ 1;,! GABA/\}gAé 7]%/%] 77(‘4/1\_]_“&9’] _%]Z_‘]' 100%
T SELAA] AGEE 5w 9
o g ma 100%
Al iR TR AAA A 2LT) 100%
2 GP A7 j
&H|AE A 8 g Ad 24 100%
RA7 %o = pilot scaleR Az
H =y 2g AAA AR B 100%
4 9 AH3 34 Y
darizt 5 uAEstE As " 9
=y BALAA] AxE AT 3 Wt 100%
71678 ALt 2~ Y g9 PR
D s 18}eh2 543 pH-%, av-#k, A& 0
27&;1% EX: GABA, 32 2H) 100%
= ©o
F=AA 100%
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A 24 FHEIoEY JeTRd Y JA=E

L T8 4FAdAY 7ed &5 5 2 #3 4 A4S

A e g FaHFA 7l EFE TR o] E "I HFel A&k ]
sAE AT F A AFE NES F A TR T e ARToEA TEAF(HZ,
Ta, AR ) AFold 71543 AE AR 43 7198 5 e

2. §718 AR A AHne A% 2E
U §742 RS 2010de] A7 BE PE7L AlFo] BAFE ] BT YawolE o
AL, AW 529 2712 192 9 AEL B WAE 52 5ol A% 44L AR
97k H2 WHO BE 2 8% o4 5ol 2715t BAE AR Atk ol o]d @ A=
& ME2Y A%e BEFORA FAE $74E AL B 79T ¢ AL

3. IS ZleE A A s AR

Z1ENE AR M A 7E $% N % e 42
71548 75 gE 9 59 = AHESF 29)
LELAA Az Ve FH 3} =
7154 #5 2 FASE &8 YFAAA i
2 5} =
xﬂ}_ 7]“5
F=y FaaANA Az Ve B 59 O HEFZY)
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1 443 A& 9L 71 A7 d84

B AAE 53 715A A 2Elel GABA A+ 3A(Lactobacillus brevis,, Weissella
halotolerans,, Pediococcus acidilactic), Z#|~ElE Astsd AR2e dF 27 (Pediococcus
acidilactici, Lactobacillus curvatus)& SR3ta olg 45 HES
AS ot A3t EdE vidsidoh 28a AR
A7) EFS A"S FHeta, vHARE 5 FRFEAY FoE B8l AESE Fs
U o] & 7|54 TFE 8ot LRELANAE Y3ty fsl ddd AF Ax Tl
gk 7 A7 st

ool
o
o
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o2t
"3
1‘_‘0‘(
b
>
N,
)
=
off

(D 7154 GABA A& A4 o+ 8 FASE H&3 TaLAA 9 RIS 93 HZ TE
23l digk A+

- A7 B RN FHP RaITHoR JBAQ MY & £ YA, AxFrt o
BPAslE HANH 25 5 BIXZ FUH A= Aol Fa%

- TR FAA ARG P} FET) el NI FARe E4E EUE FAREFA
&) 9 7548 GABA A3 HFE A&7 FAdaxd dAo) 2493

- A7 WA ED, 7154 GABA #F L AolA HAA wE BEA LFEALAA Y o]
3}eta Z2(Aw, pH, 7+, 23k, Texture, Color, 5 AAD 2 n Y E2 ZZ (LA, T
AT, s 453, dE 7|E GABA $Ee] W] tis) 4

-> GABA &) HZ 3= daxde SRl 4Adsel 24

A
=9 5 4
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[e]

g -
YoHE 6-1). 2 keywords2& WaSAE Xﬂz*l %é of gk A+ (Berardo 5, 2016),
Probiotic f-4F#+& ©]&3F ¢tAAl ZZ(Rubio 5, 2013; Trzaskowska, 2014), AehA| Aol of &
A F(Alegjandre 5, 2016), Akl A bacteriocin A4 (Gao 5, 2014), 7154 #+F Y=(Lee 5,
2006; Kim %, 2011) 5] & o]Fa JTHIE 6-1). =3 FEFAFo] FHolAM Aztd 7
2FQl, olggol, ZHoA AT =89 FF 7MY ®eol UERTHE 6-2). = & A
Zt w7 AE TESAF U3 dFS0] v dEHASYT. g E EH, TEFLY EBA
Bo2re] A& Wa{AE2l salpicao(Todorov 5, 2013), ¥ <19 Jamén(Gou 5, 2012)3}
Salchichon(Martin-Sanchez %, 2011, =9 HAE @ F8AE2  Jambon de
Bayonne(Santé-Lhoutellier &, 2012), €=ZwYol AT HAESAEF Kraski prsut(Skrlep &,
2012), ol&g]ole] A& Wa &4 E<) Parma ham (Koutina &, 2012), B7]9 A% LESA|F

¢l Sucuk(Turp and Serdaroglu, 2008)¢] tj 32 o]t}

olH g A WaASAFA e 712AHQ AFELS oln 80-90d o] TheFetAl o
k7] wEo] 7|EAHQ o|2EL FHEFO Q= HHo|EE od AXV|ES EUE AFAE
S 7t Ao ge HESAEFS BFY O AFEN ARVES HESIHE AoE dud

o ™

.ﬁ

160
140
120

100

B0

al
40
20
n -

2007 2008 2009 2010 2011 2012 2013 2014 2015 2014
AT A = (Year)
<9 6-1> H 1093 2ESAE 39 =8 A7 5F 24
(SCUPUS 712, 2007~2016'3)

Puhblished articles
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<E 6-1> H 1093 HasAFE 38 =8 dF F8 keywords 5
(SCUPUS ~7]<=, 2007~2016%3)

Keyword EE3F Keyword =3
Fermentation 399 Food contamination 95
Meat product 379 Isolation and purifiation 95
Human 368 Staphylococcus 86
Food microbiology 205 Growth, development, and aging 80
Bacteria(microorganisms) 177 Food safety 62
Food control 147 Lactobacillus sakei 60
Fermented sausage 115 Bacterial strain 60
pH 112 Amino acids 54
Lactic acid 109 Lactobacillus sakei 54
Listeria monocytogenes 104 Consumer product safety 54
Controlled study 100 Taste 52

< 6-2> 78 =7PE HZ 1090 FaSAEF dd =8 97 &F
(SCUPUS ~7]<, 2007~2016%3)
Keyword EE=34 Keyword =3

Spain 182 Poland 31

Italy 104 Canada 28
Germany 53 United Kingdom 21
China 48 Croatia 19
United states 44 Norway 17

France 39 Serbia 15

Japan 39 Netherlands 13

Turkey 39 Sweden 12

South Korea 36 Slovakia 11

Belgium 31 Ireland 10

Greece 31 Hungary 9

FH 5zt HESAEF Id FAESHY Map B4 AHE <9 6-2>o] YEMH AT protein
fiber, sequence (polypeptide), lactobacillusS} T E probiotics & 71573 A&7 #AHH 55
2 sausage product /WLy AHH E 7t FE o|FJAtt F82 E3J] keywords: probiotics,
protein, high pressure, muscle tissue, nucleotide, fat composition & THU¥sA] UEF O H,
3], high pressureE §3F TELAA 9 Ayt e AFE% 19002 YEyth o] #3 B

E
=
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2 FESAFo] it §UtEEH 2 %ﬂﬂl Tl AdEHA 7] Wil deRE %
& FrEA vt 23S & e T osafety SROA Az B #Aert F o] FojAof &7 o
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(E 6-3 H 59 dasAEF #4d g4 538 F 78 keywords 5%
(Thomson innovation, 2011~2016%)

Keywords =dsl Keywords =dsls
Lean 33 Muscle tissue 15
Precipitate 27 Nucleotide 15
Probiotic 26 Diabetes 13
Protein product 23 Metabolic 13
High pressure 19 Plantarum 13
Chuck roll 17 Probiotic composition 13
Chuck 17 Salami 7
Powder 16 Smoke 7
Cancer 16 Vegetable protein 7
Expression 16 Colorant 6
Mass production 16 Fat composition 6

A4, SQe Jtd W BE §7hEFe] Mg AR Ve, $743F A5 A4 vz
Aztel7b 2AE R & vk WEHoly nEAM AEF I YW FES Wzt
o7} AAS Qe Wik ofel, I BUlHE AF FRE Fo Umol weh sbEgel o
g}, 850 wel st =3 AN E Aed e A2 THEe] o A7F 2o
A g} oA Qov, Yrelx Ay Usts B Ful F 9 4 o) B ARE
o] o]&stal Uty TEFAFLS F= Aetv|et 22 FaLANATE RS AAsta 9l

AE e 10-100 mm 273 w AR a7 4A7E 2 mm

V=, MEXY S SR 7|EQ SR Aol oy AER 2 ACE ol&st EEY
2 16 mm A7 o]l AHEY AFSo] AxHL AN, HTdl= Aoz AxT
T 9l 14 mm o]s} HA | AFEol st AxH vt ol F&2 Stuffer(F3171)
Az JAZo] EFAA Aol Rl L

o] A 7 :
= AelEAE mde € o 27 Heotdol ddsts WA A= Aol A" nd
M & e Z1e7kA SEL v 23U Ade Fe WA AdAC] dasr] o
ol &Rt ZhdaA Aol HEstrlole AfetA FAN, FaE Tl Alxst= debve] A9
oA A&l 7heste] detr] AxfdAdAM s FE&sHA &8st Ao

EUELE 53 FARE FEje] TESAE Aol FAE o, mig 74l A - A
o] Axoltt. A F7tE HAIQ Sokolows F7HE TAAE TA7E S7EEFS HFAAL
sh= Alz="lo] ZEHA lo] 7HAAAH ] Utk HaESAF Ax 3L HERE jloH, dx
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THE Z39Coppa) 5 WoAlElE IdUlE LHESY Nt=s r|EYo] stk I FAoE IH=E
H(Parma) Aol 53}=o] Q1+ Parma hameo] FHsitt. ol A Hole w=2rf AW #F

72 250707F YA sk o, 15078 FAT 2ol g WAL AFEE
°F 10¥118] ZE2FEE AZXste o] i, ojgg oA e
gl Ekfolth. A8 KL ol olst HAE ARG, ==
N717] W&o »EelE] A X (starter culture)E AH&3HA] 4= E

Foll Mt e A g, dutd o2 v (=g, A, A" FEs
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