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Abstract

This study was performed in order to investigate the effect of Leuconostoc mesenteroides,
Lactobacillus plantarum and salt fermented anchovy extracts on Kimchi sauce. The sauce was
fermented more rapidly by addition of Leu. mesenteroids or salt fermented anchovy extracts on the
early fermentation stage than the control, but it was fermented slowly on the late fermentation stage.
When L. plantarum was added to the Kimchi on the early fermentation stage, the acidity of Kimchi
didn’t show a significant difference from the control, but acidity was remarkably increased on the late
stage. Coliform group was disappeared when acidity of sauce was higher than 0.8% during
fermentation. It was controlled by Leu. mesenteroides but not by L. plantarum. Total count and lactic
acid bacterial count of the sauces with starter were 6.30 x 106~1.0 x 107 CFU/mL and 1.04~2.04 x
10® CFU/mL, respectively, but those of the control sauce were 10¢ CFU/mL and 104 CFU/mL,
respectively. Those count of the sauce with starter were higher than those of the control sauce on the
later stage of fermentation. Organoleptic quality of the sauce with Leu. mesenteroides was superior to
that with L. plantarum.
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st AFAolA HAZHE £e 4T Leuconosto
mesenteroides(ILM 0-2)9}, Lactobacillus plantarum(LP
0-10)& -9F o} MRS broth(Difco, Co)ol] Bl 9F3}ed
activation 3F F MRSAPHu| R o] A= - wljoksle] 5C
of naeHA Adol Agses 23 Hoz
At st Ao,

WG A WiFE el 5X5em A7 &
2 T ukisld cheese cloth® & ZAEAE 5000xg

q

1087F AE2] (HA-1000-3, Hanil Co.)3}]
)]

N

¥ 288 ¥ 20C incubatorol A ¥ FAIZ T o]
Leuconostoc mesenteroides{LM 0-2)% 48A] 7},
Lactobacillus plantarum(LP 0-10)2 96A]7F vl oA
A AzxE 2eEY AddeE 11~31x108
CFU/ml °|1th,

3 2 R ZHo| x|l H=E

de BE AZZ ABx4x5mm)E AEY, I
FIH5, whE, A% ALY FED, wdaz
starter(F 7} F27H9 @A obd wEHE (Table
D3 o] HFy Az A7kt 9% 2%l vA
2 B AAEOR 9EE 2%d wxy Az
FANTANE AAGCR ALE 2%5HA BF
o Az FEe T B/ ¥EE T A
ZZo gy d9-Ao 2Kg¥ Wi D83 T 20+1
C 9 incubatorol| A <=4 A1 T},

<Table 1> Formula of Geofjeoli Kimchi and

Kimchi sauce.
(®
Radish 100
Red pepper powder 10
Kimchi sauce Garlic >
Ginger 2.5
Salt-fermented enchovy extracts 7
Starter _
Kimchi Chinese cabb.age 100
Fermented Kimchi sauce 299

Final salt content was adjusted to 2%
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Tt 4xdem A7)E Ao wjF FA 1:2 ¥ &
9| 20%(W/V) 238 1A7F Hols) Axshe &
ot ASHe S5 AT FLR HES 3
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<Fig. 1> Changes in pH of Kimchi sauce during
fermentation at 20°C.

- ®- : Kimchi sauce including radish, red pepper powder, garlic,
ginger, salt-fermented enchovy extracts(Control), - O - : Kimchi
sauce without salt-fermented anchovy extracts(ConA), -m- :
Kimchi sauce inoculated Lactobacillus plantarum(LP), -0 - :
Kimchi sauce inoculated Leuconostoc mesenteroides(LM), - A-
Kimchi sauce inoculated Lactobacillus plantarum without salt-
fermented enchovy extracts(LPA), - A- « Kimchi sauce inoculated

Leuconostoc mesenteroides without salt-fermented enchovy
extracts(LMA)

Leu. mesenteroides A7V 2719 a
UlH 27 Lac, plantarum JA7MERET o £
A AT AR ALk A9 e AY
Bl Leu mesenteroides A7V 12X 774 &=
S7HeE HolA] §gtont 11 o) % 72X 7R %_IO]
Z7ketel 08% o3l dtii 1 olFel:= ¥
S7VekA skt wbAY) Lac plantarum @7}%«1
A5 87 AT 08% olAtel BF FH38 &
7batel 120717t = 15%° o2t ol ¥ Y
L& Z7] AR
Lac. plantarums WE 2710 S-A 8t sbef o] el
Folgty g Ao} e Ao HoHH I
59L& 2t HUb AAAA HETF H Leuw
mesenteroides A7 = 200CAlA F 72417k, Lac,
plantarum A 7HEE 8047k APE 08%9 =g}
Foka sted wlst AL debloh w1 A2

o] Leu. mesenteroidest Y

1.6
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1.2

1t
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04

02%
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<Fig. 2> Changes in acidity of Kimchi sauce
during fermentation at 20°C.
-®-:Control, -0-: ConA, -m-:LP,-0-: LM, -A-: LPA, -
A-:LMA
* Symbols are same as <Fig. 1>.
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<Fig. 3> Changes in reducing sugar contents of
Kimchi sauce during fermentation at 20°C.

-®-:Control, -O-:ConA, -m-:1LP,-o-: LM, -A-: LPA, -
A-:LMA
* Symbols are same as <Fig. 1>.
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<Fig. 4> Changes in coliform bacteria count of
Kimchi sauce during fermentation at 20°C.

-@-:Control, -O-: ConA, -m-:LP,-0-:LM, -A-: LPA, -
A-:LMA
* Symbols are same as <Fig. 1>.
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<Table 2> Death point of coliform bacteria in Kimchi sauce

60 pH 4,09,
acidity 0.95% _
" pH 4.05,
acidity 0.89%
84 pH 3.82, pH 391,
acidity 0.86% acidity 0.81%
96 pH 3.85,
acidity 0.90%
108 ApI.{ 3.82,
acidity 0.99%

* Same as <Fig. 1>.
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mesenteroides 87V T2l vl§iA 271 A
BEHAA T il 4ol FXHYSH Lac
plantarum3 7} A5 2794 F Aozt gl
Atk & AR el 2eE Wb o) we
Agolle & EF gleS ¢ 7 A 8 50
< AAE 0CAA £AAZ W E coli’} pH 370
A, ABAFAAANEANM= pH 377¢] 5kl A A
¥ AEHA Gty BEysgot B AE daE
ol¥tt pHZt #A Yebt= I olfre AR &
dolgte ztolell A 71l o e} At E T

4. e MF ET o Rikdao| M

M)
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|48 S4% Save 3
o}

Ein
(Fig. 5, 6)% Zth Stater 7SS 27 F
£ 630x105~10x107 CFU/mLo°]%
LA~208X10° CRU/mLelof ] 3ol
L starter AV LES 27 259 &
Z+zt 106 CFU/mL$} 104 CFU/mL = {"— X]-O]g
YERN At Rabdgeol JolA Leu. mesenteroides
E A7k AEate AZAE7 59 Aglel o
& AgFae gEA BATA FE3] S48

FuAe] ngdt & o7t 7AastE FANSH Lac
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<Fig. 5> Changes in total bacterial count of Kimchi
sauce during fermentation at 20°C.
-@-:Control, -O-: ConA, -m-:LP,-o0-:LM, -A-: LPA, -
A-:LMA
* Symbols are same as <Fig. 1>.

plantarum®) A4 Z71] AEEA FAEA X
stohrh 36AI7HEE] FA 8] T4 ske] A A
ool B & o raste FAUTh Starter
H7bE &4 HEAI HEdos S0
Uy HAYFFE 10 CFU/mLEAN Z~8E H7HE
of HlajM & FFoIL F T HlgiA &
BEE 2713 A9 @A SAe] e gjzTol A
A =3 B3] Leu mesenteroides®] 7§ Z719<
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g A Zakge S0 2 F¥e AA A
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o
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£ JeRg 27l =¥ é?t ek
LHA Leu
mesenteroides H.UHE &2 -rZ]E FA BT FH
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<Fig. 6> Changes in lactic acid bacterial count of
Kimchi sauce during fermentation at 20°C.
-®-: Control, -O-: ConA, -m-:LP,-0-:LM, -A-: LPA,
A-:LMA
* Symbols are same as <Fig. 1>.
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<Table 3> Stafistical analysis of sensory evaluation scores
of Kimchi sauce during fermentation at 20°C
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4 713% 3EO|M Leu mesenteroidess A7}
879 Leu mesenteroides@7t-AZ FA7V
1949 &3 stllA 9953 Aol HIL
ToA =& Mg A 144 W27
FRANFANME HE2F7), Lac, plantarume

ol

T

F value 8.87%%| 15.42%%| 2047+  34.85%*
Control | 4.5 474 | 440 4,504
ConA | 622 414 3.7¢ 3.94

LP 4.6° 5.1t | 46° 4.7¢
24

M 4.2¢ 700 7.5 7.6

LPA 55 | 39d 3.9¢ 4,004

LMA | 54b 5.6 6.0b 6.4b

F value 451% | 15.63%*| 16.99%%| 18.17**
Control | 4.6%¢ | 475 4.6% 4.76¢
ConA | 552 42b 4.3be 4.4be

18 LP 3.9¢ 5.1 4.8b 490
LM 4.1b¢ | 69° 7.0 7.00
LPA 50% | 42 3.8 3.9¢
LMA | 54 6.8 6.7° 6.6°

F value 4.60% | 374% | 232 2.58
Control | 4.7 | 6.12bc | 528 5.3ab
ConA | 5.6° 7.2b 6.5 6.42

n LP 4.1bc | 59bc | 48P 49>
LM 3.5¢ 5.2¢ 4.6 470
LPA 490 | g5 | 50b 5.0
LMA | 42bc | 540 | 440 45b

F value 251 8.65%%|  4.00% 7.04%%
Control | 37% | 3.0° 2.0 236
ConA | 4.6° 3.7 2.92 3.62

o6 LP 3.1° 2.3b 1.5 1.9°
LM 3.2b 4,00 3.22 3.0
LPA 3.6% | 2.7 2.3% 2.2bc
LMA | 40 | 400 3.0 3.5

adMeans with the same letter are not significantly different
(*: P01, *#* : PLO.OL, *** : PLO.001 )

* : Samples are same as <Fig. 1>.

The higher scores indicate the higher acceptability.

A7tet A2} Lac, plantarum3E7H-A4 T34 7
oAME Lac. plantarums F7HsE A2lt7t 2ol
@$e HAFE Aoy geMeE 2 AFE 42
R AAA7te gFolgty Addnh 29A =
A F7rol zo)7h tha E3E7] AAsAEE o
2 g Tl B8] 3} 2ol A Leu mesenteroidesE
A7V A2)+9 Leu mesenteroidesd7H-A72 F3
7bgke]l thE HE| et AbelE HPoU AR 7
e YA Zol7t flE ALE Vet 394
e A A FA7 zFE 238 w2 A
FE wopom E33F VIRAME =4 YEl
7. Lac, plantarum®t Leu, mesenteroidesS 271t
2]+, Lac plntaum®7H-A72 FR7FE B3 F
Ty 715kdA AolE HolA At 4dA =
BE AYFAA B2 AFE el 53] ot
o] ¥X B39 = Lac phntarums 3713 A
TF7F B3] & AFE Bo FUh

A LEAZN] wE Fde] #A5H A9 A
ol WIAZE HITEC AKrle EEIte AT
Aol = Jakg wero g BoEEH 4 Leu
mesenteroidesE Z7}8F A 2|79} Leu. mesenteroides
72 F3AF AA AsT)d mestAl =
o] 1dA|9} 284 FTHAHY 71z=7t 7 =siot
EUS sl

l

6. AlEH ZEOIZRISH AlZ ZEo| Uxlel A4t
24

Starter M7} A& AHE3] APFHAA 7HE 2
Ao} A7 ZAo|A Ee AukEAF ZdolY
9] F2& H|we A= (Table HO 2 x5k
HoZ Aol HA Fobr pHE 55~590] X A%
= 009~014%ch. d¥re2 A3 A ZA-ol3A
o] FAL 2 Myt A9 vwd A AA
Aolvke AL s idFEsdl 2eE A
7t BAY BANFFE Lac plantanms 7V A
g7 107 CFU/mL 4 wHsl uez] Al5dX &
AR 106 CFU/mL AES T gukdgolq =4
3 AAolx 10 CFU/mL AEE w57} < 10000
g FFolglon UFFET oxE HHiE
10* CFU/mL A%$} 10t~106 CFU/mL A%2 o
118 A 1008744 e 5% Jebi At S5
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<Table 4> The general features of test kimchi and
common restaurant Geotjeoli Kimchi

"l Coliform | Salt
(CFU/Mm)| (%)

*Control| 032 | 5.18 5.0><106 31><106 2.1x10°| 1.98
ConA | 032 | 522 |3.9%x106|2.5x100|2.1x10%| 2.06
LP | 032 | 532 |12x107|12%107|1.6x10%| 2.01
LM | 032 | 530 [7.9x106|63x100(1.5x103| 2.03
LPA | 036 | 531 |1.9x107|63x1002.2x10%| 1.99
LMA | 032 | 533 |7.9%x10%/3.9x10%]2.5x 103] 2.02
##§1 | 0.18 | 546 [12x107|6.6%x10%|1.2x 10| 2.42
S2 | 018 | 557 |3.8x10°4.1x10%82x10%| 251
S3 | 018 | 550 |25%107|52x10%|1.8%x10%| 2.23
S4 10135 | 571 |3.7x10°/2.1x10%|4.5%10°| 1.93
S5 10135 | 572 |42x100/1.8%x 104182 % 10*| 2.01
S6 | 0135 | 555 |53x100/3.8x10%|52x10°| 2.38
S7 | 0135 | 564 [3.1x107|22x10%|6.1 x 104] 2.44
S8 | 0.135| 5.80 |2.8x107(29x10*|1.0x10°] 2.42
SO | 0135 | 567 |34Xx10°/43x10%62x10* 1.89
S10 | 0135 | 575 (42x10°(2.8x 104 1.8 x 104| 2.03
S11 | 009 | 578 {1.8x107|12x10°|7.1x10%| 2.13
S12 | 009 | 589 [22x10°/3.8x10%[4.1x10* 1.98
S13 | 009 | 561 125%100(25%x10°(3.1x10%| 228

* : Control, Con A, LP, LM, LPA, LMA were prepared in
laboratory and legends are same as <Fig. 1>.
** : §1~513 are common restaurant or commercial geotjeori.

£ AME 100~107 CFU/mL AEE u)$:3 A4S A
Ux d9en Ame 2eE Hrb Zdo|st
032~036% AEZ Thh A eyt ¢ %

ofgt £ ¥ Az dFoA 20T, 9%
s §42 A4 A vl 29 %%7)
RAANF S 106~107

““ﬂ‘rg]' 14}\

o
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4 H

2o

2
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L
i

o S

Z
Z7] AFEE RAE up AITC, whs, 359yl 71E 7t
37t dAvT o w1 P FRWe A 4

nisin, P&, AITC(allyl

4729 A7 Ao SA8d A% ¥l
g AR e Faadt AW feland] da
S A AL F53L e ojd HelA
BYs W 49 ddor mrd ZEorh B
et SRS BREL Sl S48 HA
9 BAS o= HE AL 7] WEel ZAoe]

Ao Leu mesenteroides, Lac, plantarum®] 4t

9 AARR WL AR Pdel g Ao,
SAFAAN 2 AFH B4 AR 9P
AF5t

Z7] A0l SRV 7] AtdE dRkEigle
Lac, plantarum® A7MAd= 27 s4d e &
o7} Q7 F7] Atuivt dEAEA A HA.
#7& AL 080% olAelA AP e Leu
mesenteroides®] 7-9-7F &40l EAEH AT} 4l&
3 ApE AT Fdae AAtes 2700 starter
A7b= 1060 CFU/mL Aol WA starters
AeA S A TlM Fae 10° CFU/mL,
AAF57}F 100 CFU/mL o1 54 Folle H7t
o] e FES FASGT AT AR
2t ] A7 4 B gl A 9%s F
A FalE AgoR s vtk d5d 54
A= Leu mesenteroides 717}V Lac, plantarum
o] AL BT} $431%0 )k shH, Al ZAo] AX &
A%7F 009~018%, pH 546~589, a5 22X
105~31%107 CFU/ml, ZAbFs 21X104~66X10°
CFU/ml, 9AF 5 18X100~71%x10° CFU/ml, 9
B 189%~251%°.2 2ele] H7l Aol H]g
pHet As At F2 SAoA dAraor

o e ven,

= =
t}, Leu mesenteroides® RA2-< H7bek H%
™
Z

ol

< =
mRlEF
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