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AN 1. B dm o] M § AT (Leuconostoc citreum M8)9 & & A¥

o] FARwAE ANEZS B85 (Leuconostoc citreum M8)E B53}7] 93to], o
A E(AAEA) o2 HE 225

224418 3]245}o] Bromo cresol purple agar (plate count agar with 0.006% bromo cresol purple)dl] =&
ste] 30TColA 4841774 M & =k o= wWek ks Adsivt. 12719 JEs fEeilen 1 %
grtst o] TV w2 d5E A

H

wek, A7) AFAow AEe g 9L e, Be w3o 165 rRA A71NAS AFse] dein EF
3} w9

Nlﬂ A

A dF2] 16S rRNA AlBALE B8 759 chromosomal DNAS #]dl Zof Zglolm 27F (AHEHIE 2; 5'-
AGAGTTTGATCCTGGCTCAG -3'), 1492R (MEWHIS 3; 5'-TACGGYTACCTTGTTACGTACIT-3")E A}-&3}e] PCRE FE3}4
=

A7 59 16S rRNAS FZYsl= DNA @74 E(16S rDNA; A9 s 1) Basic local alignment search
R =

tool(Blast, NCBI)S E3f R (GeneBank) dHlo]ElH|o] 2o 5% #E2] 16S rRNA 7ML A4S =%
Abete] AlEEd fd #AE A Ay, B odye Ml 28 w5UF, fF3Ex=25 AES R (Leuconostoc
citreum)o| &3l FAATTAS 2l

Lok, g wE fAAL FATFS FIRAE A E# S (Genbank accession No. LC09622.1)3F 7 3k
TTE Al Hu, A7 dF9= Ad A Aol7l EAcks Aol dFdS EssiY.

olo, B wmAEL Ay By FARAE ANEYR(Leuconostoc citreum) w55 M8E Wil = AH
AT AEALAE (KCTO) ol 20231 059 25942 7[E3ste], FEHSE KCIC15454BPE H-o okt

FAaw2E ANEZS (Leuconostoc citreum) M8,

A= hl % =
@ 4 Abelrk BASHE Ao® WA At wFeln, Y] #FE HHsA f714S AYEL ke PUsE
& Uehls o#shd 540 A H R, o5 AAREY ok} ofo] MY thAlEA adE EA4T 5 v

AAX e 2. RME o] &3 fArT WlFM(cell-free ASM)9 HZA A 24 E&

o HEAES, 7] AA 164 EelE 2w Ard 75l Fae

2~
L. citreun) M8 WFolol SI% A offo] Tig WA WAL BHHL YA 249 AH%E LEHuA B

dfm
>
[m
L)
o
=
I
=
S
3
S
%
4
S
S
o
~
I~
hy
%
=

wgk, dEAl HAAS ofJEA FAE didoR o]&sla, WA A ade X FEWS redness #,
crude extract® redness %k, oxy-myoglobin ¥}%, met-myoglobin $}&, T H7 7l H24 Ax 2L AukH
AEEE &3 SAHs8H.

oluff, RSME o]&3fo] HA of&o wAS WA Ee AT & e HAs B

S HA vlE(tuna : cell-free WIFM)(w/w) HAAZH(sec) B At 45N 34 ¥]S(immersion
solution @ distilled water)(v/v) Z31e]l gt single factor experiment& 33O, Fikd AHE &
3 WA A HA 2HS B4 ¢ RM % Box-Behnken Design (BBD)E o] &

Bt} FAH O R Leuconostoc citreum M8 glucose 10%= ZZ3F MRS brothell HE3sle] 30T 2487 &

_9_



et 9 log CFU/mL A ¥<= o=Z

0.22 um membrane filter&
4% SEtel 24 A8
redness % myoglobin &+
[0090] +2]o] LAB cell-free ®
BBDol| u}2}

X312} RSM =
FTEHEHF (V)Y

o w&

met— myoglobin & (Y,),

=
<}
=

[0091]

oA

Hup Ao,
2, 22k 4o A4k o

1A=, Ao X
HE(FA 0 3% cell-free

(distilled water: Ao

-~
It

[0092] ks

A

cell-free

[0093] [

&3t 0140}01 cell-free wjokol & A Z3te] Aalo] AlLaAr).

215 HAAgsk7] Al -1, 0, +1¢] 3@AR Fzasglon,

SS90l 10-278939%4

J/K]

) 23141 0.0}

ol = 2 (10,000X g, 20 min, 4°C)3}e] A5 dAnr FAS
A= dE

gE dste] 10ToAA FAE &3t

%F/l < —r7} l‘j Sers R 35}
HA Ag =4S
2 A v& (%)
»), oxy-myoglobin &% (Y3),

A (V) 32 AkA A5z (Yo) 2aE Z4 830

1:2, 1:3, 1:4(w/w),
S 114, 1:3, 1:2 (v/v)o.= AA39).

+1.00

(tuna :

1:4

(distiled water

. cellfree HHQroH

[0094]
[0096] RSMol A AAlE =%

[0098] [E 2]

Aol

crA

S FH redness

Y=20.99+0.00625X-0. 524X-+0. 471X:+0 . 0425%,X>-0.0572%,X5+0.. 056 9K-Xs
-1.468%,>-1.931%,-1.533%"

Crude extract2] redness

¥=19.49-0.179%,-0. 832X:+0.52X5-0. 0172X,X,-0. 280K, X3+0 . 217X :Xz-1.22
5X°-1. 784%,™0. 962%s"

Oxy—myoglobin

Y=40.65-0.2916%,-0. 2080X+1 . 2644X+0. 7503%,X,~1. 1045X,X:+0. 2619%,
X3-2.9050X,-6.. 5060X,™2 . 8304X;°

Met-nyozlobin

Y=41.83-0.4625%+0.4791X--1.0962:-1. 9177X,X-+0.. 1042X-X:-0.3196X,
Xat+1.9123%,45. 802742, 7731X5°

Y=4,84+0.075X-0.65X:+0. 275%5+0. 000X, X:-0. 05¥-Xe+0 . 2XX5-0.. 495X,-0
.545%,"0.5%Xs"

Y=4.92+0.05X,-0. 475%,+0. 125X3+0. 1X,X-+0 .000X X5~0. 435X *-0. 385X, >0
.485%;°

[0099]

[0101] oo A A AIGE mdle

913 ANOVA 415 A8kl e

folg Ao Ve

olol Wigk Avke E 33 prb. @

_10_



[0103]

[0104]
[0106]

[0108]

[0109]

[0111]

[0112]

[0114]

[0115]
[0117]

SS=50dl 10-278939%4

F—value p-value

Y1 Y2 13 Y4 Y5 Y6 Nl 12 ¥3 ¥4 i Y6

< 0.0001 |< 0.0001 | 0.0007 | 0.0018 (< 0.0001 (< 0.0001
Model %.35 52.28 16.17 11.91 29.48 31.45 |sienificalsignifica|significa|significalsienificalsignifica

Sources

nt nt nt nt nt nt
X 0.0 3.49 0.33 1.21 1.42 1.19 0.9387 | 0.1040 | 0.5818 | 0.3069 | 0.2724 | 0.8121
¥z 44.61 .18 0.17 3.56 106.58 | 107.08 | 0.0003 |= 0.0001 | 0.6929 | 0.1013 | = 0.0001|< 0.0001
Xa .05 2.3 6.27 0.10 19.08 7.42 0.0005 | 0.0010 | 0.0408 | 0.7565 | 0.0033 | 0.0296
XXz 0.15 0.0z 1.10 0.08 0.00 2.87 0.7130 | D.9025 | 0.328 | 0.7805 | 1.0000 | D.1674

F.6).8) 0.27 4.55 2.89 7.99 0. 0.0 0.6218 | 0.0708 | 0.1660 | 0.0265 | 0.5%0 | 1.0000
Hola 0.8 2.56 0.13 0.17 5.6 5.3 0.6235 | 0.1588 | 0.7248 | 0.6915 | 0.0895 | 0.0641
Klz 184,53 | 8.9 17.41 6.12 32,53 47.26 |< 0.0001|= 0.0001 | O.0042 | 0.0425 | 0.0007 | D.0002
ng 319.05 | 182.12 | 89.74 60.61 39.43 37.0z |=0.0001|< 0.0001 |= 0.0001| 0.0001 | 0.0004 | 0.0005
}{32 201.08 | 2.9 16.63 19.62 47.00 58.75 (< 0.0001| 0.0002 | 0.0047 | 0.0030 | 0.0002 | O.0001

Residual
Lack of U,%t:ZI D.]8t’f’8 0.1%43 IJ.ES%S 0.3%?3 0.26t48
no no no no no no
i 0.08 2.6z 8.9 0.87 L.l 1.9 sienificalsienificalsienificalsienificalsienificalsienifica
1 nt nt nt nt nt nt

RSME o] &3 M8(cell-free) Ml (Fa) & g HH 212 317 & 49 YERIA.

[F 4]

e HA FA

AT H S
] L i 1 ;2098

(tuna : A S cell-free HI2FM) (w/w)
ZAAIZE (sec) 1410

EENE

o = BlE i : 236
(distilled water © cel—free BHZEH ) (wA)

8 & Tl d5E HH 23] HASS A, A" HAH el wE faket cell-
free kol Ak A WA Wxe] AT A Aak= s47] & 5ol YERSIT.

o=, R WolA Al gt 5 gkl |ATE 5% vwk(p < 0.05) &% WEhY RSME o]§-ske] H A5 2y
VS

[¥# 5]
=aus o5zt AR

= FHY redness 21.05 20.92+0.31
Crude extract2| redness 19.64 18.29+1.50
Oxy-myoglobin &% 40.62 39.985+0.702
Met-myoglobin &% 41.83 41.138+1.415
HsH 24 F 4.96 5.00+0.00
L 4 M e e A 4.99 5.00+0.00

Anpqog B oo wEh REEe HA 2 HAAZ 14.1x%, HAUE 1:2.98(F A icell-free #%
illed

M)(w/w) 2 314 B]& 1:2.36(distilled water:cell-free IS (v/v)E E=EFFHAoH, A o2 FoF
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