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Screening of High Antibacterial Lactic Acid Bacteria for
the Preparation of Dongchimi-Juice for Naengmyon
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Abstract

In order to screen lactic acid bacterial starter having high antibacterial activity and giving good flavor
in Dongchimi for Naengmyon, antibacterial activity and acid producing ability of 24 strains of Kimchi
lactic acid bacteria were tested. Among 24 strains tested, Leuconostoc mesenteroides subsp. mesenteroides
C16, Leu. paramesenteroides C18, Lactobacillus bavaricus B01, B06, C19, C32, Lac. homohiochii B21 and B22
showed high antibacterial activity, and their antibacterial activities were more active against Listeria
monocytogenes and Staphylococcus aureus than against Escherichia coli and Salmonella typhimurium. The odors
of Dongchimi-juices fermented with Leu. mesenteroides or Leu. paramesenteroides were more favorable than
those with Lac. bavaricus or Lac. homohiochii. But the odors of Naengmyon-broths which were made with
each Dongchimi-juice were not significantly different each other. In consideration of antibacterial ac-
tivity and flavor of Dongchimi-juice, two strains of lactic acid bacteria, Lac. homohiochii B21 and Leu. mes-
enteroides subsp. mesenteroides C16, were finally screened out as Dongchimi starters,
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1. D[A=

B 21t-& Leuconostoc mesenteroides subsp. mes-
enteroides 473, Leu. mesenteroides subsp. dex-
tranicum 273, Leu. paramesenteroides 205, Lac-
tobacillus bavaricus 675, Lac. homohiochii 295,
Lac. plantarum 405, Lac. brevis 4732 & 247)
#olr, 5 QAo Bal § BAHIPD 2R
tetel A EUAE Aol BaFA Roln, A4
78 T8 FHAb AAFo R AMEE  Escher-
ichia coli O157:H7 ATCCA4389%4, Salmonella
typhimurium KCTC1925, Staphylococcus aureus
KCTC1916 ¥ Listeria monocytogenes ATCC19113
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Fig. 1. Schemic diagram for the preparation of Dongchimi.
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4] Atolol] HABIH o™, AEe 15T FH3IAZ]
Zo] AF3HT. Ade dYuix] BAEAE,
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1. R AERo| vl A AELE Of|H|ZEe| Mt
A Y] ARG 2EE gu|gFE Adart 918

Wag EA WY AXE AT I BAo] w2 ke A 71

AR A B3 A 2473FE A2F uiAd H
ZF3le] 20CoAA 2Y 2 3UZF vl F uj gy
pH 2 FAHae 431a, widde] 4848
Escherichia coli 0157 : H7 ATCC43894, Salmon-
ella typhimurium KCTC1925, Staphylococcus aur-
eus KCTC1916 ¥ Listeria monocytogenes ATCC-
191138 AAF L2 sto] 3338l 2 A& Table
1 % Table 20 YeRH At

Rt v FA 9] FA4F st pH(Table 1) &
3 3ol w2t @Rl 37 wiFAe] FARS
Leu. mesenteroides®] @55 0.20~0.35%, Leu.
paramesenteroides®] #+FEL 0.20~0.25%, Lac.
bavaricus®) FF5L 0.20%~0.28%, Lac. hom-
ohiochii] FFE-L 0.21~0.26%% EF w2 Ho)

o}, Lac. plantarum 2 Lac. brevis®] @-5F5&
74z} 0.50~0.52% 2 0.51~0.52%2 B} ¥9)},
Leu. mesenteroides, Leu. paramesenteroides, Lac.
bavaricus R Lac. homohiochii®] 4558 Ay
o] ©3, Lac. plantarum 2 Lac. brevis®] d-550°]
AAGO] 3-8 A AP MR ER1E vl ).

347 WYAIS] pHE Leu. mesenteroides®] o+
52 3.65~3.99, Leu. paramesenteroides®] #5E
£ 3.65~3.99, Lac. bavaricus®] #F5& 3.62~3.
83, Lac. homohiochii®] #FE& 3.70~3.728 F%
B %A Ekov}l, Lac. plantarum 2 Lac. brevis®]
TFEL 47 3.30~3.38 2 3.30~3.37TE Rt} o
o, ARk} 11 A gfo] & Ak Qi)

Table 1. Total acid and pH of the cultures of lactic acid bacteria cultivated in vegetable juice for 2

and 3 days at 20°C

Lactic acid Total acids? pH Lactic acid Total acids? pH
bacteria? 2days 3days  2days 3days bacteria? 2days 3days  2days 3days
Leu. mes. mes. A02 0.31 0.32 3.88  3.65 Lac. bavaricus C32 0.18 0.25 402 3.7
Leu. mes. mes. Al2 0.32 035 3.90  3.67 Lac. bavaricus C36 020 0.28 400  3.68
Leu. mes. mes. C01 0.16  0.20 434 399 Lac. homohiochii B21 0.15 0.21 414 372
Leu. mes. mes. C16 0.18 0.25 402 370 Lac. homohiochii B22 018 0.26 401 370
Leu. mes. dex. Al5 0.28  0.30 3.98 377 Lac. plantarum D01 0.26  0.50 3.8 3.38
Leu. mes. dex. Al8 0.32 0.3 390 3.67 Lac. plantarum D10 030  0.52 370 330
Leu. parames. B30 0.17  0.20 422  3.99 Lac. plantarum D25 029 0.51 3714 3.32
Leu. parames. C18 0.18 0.25 4.02  3.65 Lac. plantarum D26 031 0.52 3.70  3.30
Lac. bavaricus A30 0.11 0.20 4.40  3.83 Lac. brevis D27 031 0.52 3.74 332
Lac. bavaricus B0O1 019 024 4.03 3.64 Lac. brevis D29 0.30 0.51 3.73  3.36
Lac. bavaricus B06 0.19 0.27 4.02  3.62 Lac. brevis D38 0.31  0.52 370 3.30
Lac. bavaricus C19 0.18 0.25 4.03 370 Lac. brevis D40 0.30 0.51 3.72 337

1) Leu. mes. mes. : Leuconostoc mesenteroides subsp. mesenteroides, Leu. mes. dex. : Leuconostoc mesenteroides subsp, dextran-

icum, Leu. parames. . Leuconostoc paramesenteroides.

2) Total acid : % lactic acid.
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Table 2. Antibacterial activity of the cultures of lactic acid bacteria cultivated in vegetable juice for
2 and 3 days at 20°C, against Staphylococcus aureus, Listeria monocytogenes, Escherichia coli 0157:

H7 and Salmonella typhimurium

Lactic acid Antibacterial activity? against

bacteria” Staphylococcus aureus  Listeria monocytogenes Escherichia coli 0157 : H7 Salmonella typhimurium
Leu. mes. mes. AQ2 ~9 /=9 - /= -/ -/
Leu. mes. mes. A12 -/- -/ -/= -/
Leu. mes. mes. C01 - /= -/= -/= -/=
Leu. mes. mes. C16 +/++ ++/+++ + /- +/+
Leu. mes. dex. Al5 -/= -/~ -/- -/-
Leu. mes. dex. Al8 -/~ -/- -/ -/-
Leu. parames. B30 -/- -/= -/ -/
Leu. parames. C18 +/+ ++/++ -/+ +/+
Lac. bavaricus A30 - /- -/= +/- + /-
Lac. bavaricus B01 +/+ ++/++ + /- +/+
Lac. bavaricus B06 +/+ ++/++ + /- +/+
Lac. bavaricus C19 +/+ ++ /++ + /- +/-
Lac. bavaricus C32 +/+ ++/++ + /- -/+
Lac. bavaricus C36 + /- -/ + /- -/=
Lac. homohiochii B21 ++/+++ ++/+4+ +/+ +/+
Lac. homohiochii B22 ++/+++ ++/++ +/+ +/+
Lac. plantarum D01 -/ -/= +/- -/=
Lac. plantarum D10 -/= -/= +/- -/
Lac. plantarum D25 -/ - /= +/- -/+
Lac. plantarum D26 -/~ -/- +/- -/+
Lac. brevis D27 -/- -/- +/- -/+
Lac. brevis D30 -/- -/= + /- -/+
Lac. brevis D33 -/- -/- +/- -/+
Lac. brevis D40 -/- -/- +/- -/t

1) Leu. mes. mes. : Leuconostoc mesenteroides subsp. mesenteroides, Leu. mes. dex. : Leuconostoc mesenteroides subsp. dextran-

icum, Leu. parames. : Leuconostoc paramesenteroides. 2) Antibacterial activity was measured by agar diffusion technique?,
and denoted as width(mm) of inhibitory zone occurred around paper disc(— :0~0.5mm, +:0.6~1.0mm, ++:1.1~3.0mm,

+++:3.1~5.0mm). 3) Cultures of lactic acid bacteria for 2 days.

ikt Wiy o] g8 (Table 2) = #53 «
Zo wat v @5t} Leu. mesenteroides 2 Leu.
paramesenteroides®] QX 59}, Lac. bavaricus 2
Lac. homohiochii®] %& #-5F7} vl2d =& 348
A& JePAAAL, Lac. plantarum=} Lac brevis®] T+
FEL A 0) vl$ EAY GeERRA] 9t

Leu. mesenteroides subsp. mesenteroides C16,
Leu. paramesenteroides C18, Lac. bavaricus B01,
B06, C19, C32, Lac. homohiochii B21 R B22¢] 8
aFc 714 AAFL GA 9 (Table 1) 3484
o] HliA Egte =2 (Table 2) 0|52 ExX|u] A&t
B du|gFE Ausdch

Frto] Aikehs S ERdEE LMY, 240,
FakbEAN) diacetyl®, bacteriocin®® o] <+
HAL Ak, B AP 2EHE AuldF2 Add
SF S EAAS AL Holx| @& Lac. plantar-

4) Cultures of lactic acid bacteria for 3 days.

um D1, D25, D26, Lac brevis D29, D38 2 D40x.
ot f714F Aol M GAIT 28 FFEA S
Ueigong B g 59 8L F714kl ¢
gt Aol old Ao 2 FZHAL,

2. SA|0je] M= 9 FTFe| Mt

ga@Ado] ¥lA ol (Table 2) 2elg oulF
T2 MWE Leu. mesenteroides subsp. mesenteroid-
es C16, Leu. paramesenteroides C18, Lac. bavaric-
us B01, B06, C19, C32, Lac. homohiochii B21 &
B229] 8#78 LEIEIE 747 HFEs FAvE F
7t 20N 597 LREAN HTYS Aol e
S| u|de] pHe} FAHHE Wl 2 ggAde] Hs)
£ ZA}3te Table 3 2 Table 49 et}

SX|njd o] FAHgHE 2 pHel W3l (Table 3)=
2] W} oke) Ajols VEhARlet Leuc-
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Table 3. Total acid and pH of Dongchimi-juice fermented with different bacterial starters for 1~5
days at 20C

Bacterial Total acids? pH

starter” 1day 2days 3days 4day 5day lday 2days 3days 4day 5day
Leu. mes. mes. C16 0.10 0.17 0.20 0.23 0.27 4.09 3.70 3.59 3.52 3.44
Leu. parames. C18 0.10 0.18 0.21 0.26 0.28 4.08 3.68 3.58 3.51 3.42
Lac. bavaricus BO1 0.08 0.18 0.22 0.26 0.28 4.26 3.68 3.55 3.49 3.42
Lac. bavaricus B06 0.08 0.18 0.23 0.27 0.29 4,27 3.68 3.54 3.48 3.42
Lac. bavaricus C19 0.09 0.18 0.22 0.26 0.28 4.25 3.68 3.55 3.50 3.43
Lac. bavaricus C32 0.10 0.18 0.21 0.26 0.28 4.14 3.68 3.57 3.50 3.42
Lac. homohiochii B21 0.09 0.16 0.18 0.20 0.21 4.24 3.70 3.65 3.60 3.56
Lac. homohiochii B22 0.10 0.17 0.20 0.23 0.25 4.15 3.70 3.60 3.55 3.55

1) Leu. mes. mes. . Leuconostoc mesenteroides subsp. mesenteroides, Leu. parames. . Leuconostoc paramesenteroides.
2) Total acid : % lactic acid.

Table 4. Antibacterial activity of Dongchimi-juice fermented with different bacterial starters for 1~
5 days at 20°C, against Staphylococcus aureus, Listeria monocytogenes, Escherichia coli 0157: H7 and
Salmonella typhimurium

Bacterial Fermentation Antibacterial activity? against
starter” time(day) Staphylococcus aureus  Listeria monocytogenes Salmonella typhimurium _ Escherichia coli 0157 :H7
Leu. mes. mes. C16 3.3 6.8 1.0 2.0
1.5 2.3
1.0 1.5
0.5 1.0
0.3 0.8
Leu. parames. C18 0.3 0.8
0.5 1.0
0 0.8
0 0.3
0 0
Lac. bavaricus B0O1 0.3 0.5
0.5 1.0
0.5 1.0
0 0.5
[¢] 0

Lac. bavaricus B06

Lac. bavaricus C19
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Lac. bavaricus C32 0.3 1.0
0.5 1.0

0.5 0.8

0.3

0 0 0

Lac. homohiochii B21 4.0 0.5 1.5
5.0 1.5 2.0

3.8 1.0 1.5

3.8 0.8 1.0

3.5 0.3 0.8

Lac. homohiochii B22 3.5 0.5 1.0
5.0 1.5 1.5

4.0 1.0 1.5

3.5 0.5 1.0

3.0 6.5 0.3 0.5

1) Leu. mes. mes. . Leuconostoc mesenteroides subsp. mesenteroides, Leu. parames. : Leuconostoc paramesenteroides.
2) Antibacterial activity was measured by agar diffusion technique®, and denoted as width(mm) of inhibitory zone
occurred around paper disc.
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onostoc3} Lactobacillus3:ol mh& ol veRLA]
EUTH FAES HE 1Y) 0.08~0.10%, LA 3Y
o 0.18~0.23%, W& 5¥] 0.21~0.29%°]31,
pHE &8 199 4.09~4.27, &8 3Y9)] 3.54~3.
65, Y& 5del 3.42~3.560]31c}.

Ex|u|fe] 84 (Table 4) & 2elelq) w2}
F2e zpel& Jepfil oy 8% A HFd
A FagAol JAARHUL MY & FFEAE Kol
= X9 NE Lac. homohiochii B21 %= B228 A
ElE 2 AFR-3E Ao)AT, Leu. mesenteroides subsp.
mesenteroides C16& 2E}E|E A28l Ax v ZF
E& FHEEES YL

FA A A= FAvIY ] daYSe) uet g
2t A2 297 2ARE ol 7P ¥%3, 3¢ ol
FHEE oW it sAv A 38
7= AT EH7d uel @8 Listeria mon-
ocytogeneso| X w9~ Z3&}A] WePEAL, Staphylococ-
cus aureusA\ A= 8| 2& 7}8HA Vel oL}, Escher-
ichia coli$} Salmonella typhimuriumi\ N FA Y
125~¢= 8

A e] Aol Faxr)o A v
BE Fr)e FAFe Hog Hol FFEAHS YE
Ye F8 AR f7)4to] obde 4%t E3int. o
2|2 29 P2 Listeria monocytogenesSt Stap-
hylococcus aureusdl gk St@Ado] 29 SAAFY
Escherichia coli®}t Salmonella typhimuriumdl] W3k
AR Y 34 Jepvbe Jo 8 Hol ¥
2] FA|= bacteriocin®99] ¢J&Q) RoF Az}t
Hu, 2 ST M E %] dREE s v
BRIl o2& bacteriocin Qjo} FHAR3prAiW B

HEREL DB

A3 e AR AzHd

o4 AARFH ZEEE AtS Ausiad
& Aol 7Hd A vEld Lac. homohiochii B21
ot} B22E X A|Ho & Ao = WH, hetero W
& 33 SF AT VA ¥ Leu. mesenteroid-
es subsp. mesenteroides C16% E3A1Z A Q 7} ¢
& Aoz Bl

3. =X[0|e gl O|F o285t dH=IEe| =X EN

A0 2elE Au|gFTE ALGE Leu. mesenter-
oides subsp. mesenteroides C16, Leu. paramesenter-
oides C18, Lac. bavaricus B01, B06, C19, C32,
Lac. homohiochii B21 & B229] 8752 ztzt 2~€}
B2 HE3t] TXUE @7 20ColA] 27 LE A
A pH7} 3.6~3.70] HS W HEE $FF F3
ol o] FX|w| Ao H317] 55 FF 715k A
2 YHIES 1599 F5PA 290 dA) & gt
< 9715 A3E Table 500 Yepy et

FAvAe] Ao g 7| I Leuconostocs:
o2 WF3F A|FE| LactobacillusE 0.8 W E S A
BEERY BT foFoE Fhoy 2o QoM e
oA Zo)7t el goktt, 8]a Z} FA|v]
Aol Hi17] &8 5F 7Y e YHIE9)
XM+ Lactobacillus® A 5.2 YAI7} @A 3] 7 H5]o]
e} atell thet 715 % BT A Leuconostocs A
59} Lactobacillusd: N\ 8710 22 Q] z}o)7} vher
VA ke,

SR W=FES] WANZL Leuconostocde] 550
Lactobacillus%:2] 2R 4 Hrld o)== 4
A= hetero LRl A Z4t oo 4F, 24, &

Table 5. Organoleptic properties of Dongchimi-juice and Naengmyon-broth made by different bac-

terial starters

Bacterial Dongchimi-juice Naengmyon-broth®
starter” pH Totalacid Odor? Taste? pH Totalacid Odor® Taste?
Leu. mes. mes. C16 3.70 0.17 5.8 5.12 4.35 0.11 5.2% 5.4*
Leu. parames. C18 3.67 0.18 5.6% 5.2° 4.26 0.12 5.1° 5.2
Lac. bavaricus B01 3.70 0.18 4.0° 5.0° 4,25 0.12 5.4* 5.4
Lac. bavaricus B06 3.68 0.18 4,20 5.2% 4.24 0.13 5.0° 5.6
Lac. bavaricus C19 3.67 0.17 4.3° 5.4* 4.25 0.12 5.5% 5.22
Lac. bavaricus C32 3.68 0.18 4.1° 5.3 4.25 0.12 5.2% 5.5%
Lac. homohiochii B21 3.70 0.18 4.3 5.1* 4.30 0.11 5.3 5.3
Lac. homohiochii B22 3.70 0.17 4.0° 5.2% 4.30 0.11 50% 5.2*

1) Leu. mes. mes. : Leuconostoc mesenteroides subsp. mesenteroides, Leu. parames. : Leuconostoc paramesenteroides.

2) Odor

and taste were evaluated on the basis of nine point hedonic scale by 15 panels, and means superscribed with same letter
in a column are not significantly different at p<0.05. 3) Naengmyon-broth was made with each Dongchimi-juice by ad-
ding equal amounts of beef broth.
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AtA Zo] FHubd AEES st gubEQl F
299} AR WA E el ey $ 24+ homo 2
FolojA] ol d Fukd ARELS AR RV
gEog Agzeit, Wb, FXv|dor YAZES
AZHPE olle ABEZD WAl 713 %7t ztolE
HolR] £ AL YHaFEAE Fio] Aikshe
ek ARERT 5] {9 e WAL o
2 98L 7] i Ao NEr,

B Age EXo] Aol =& FAVY A=
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EFXugos YAFIES HEJYS o #5FHUA 54
NME BA7t Q= Lac. homohiochii B212} Leu.
mesenteroides subsp, mesenteroides C169] 5 34k
g $FaFE JF Ad3iith
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WHg FAvAS ARHS o FEPgol w3
A JEE7t & At 2EEE i) 9
ste] AR 2450 st ¥ /714G
s S AABIAT HAR 247 FollA Leuc-
onostoc mesenteroides subsp, mesenteroides C16,
Leu. paramesenteroides C18, Lactobacillus bavaric-
us B01, B06, C19, C32, Lac. homohiochii B21 &
B229] #FEL ¥A ¥& FHEYS eI
A, e o A2 Escherichia coli} Sal-
monella typhimuriumo| s Ho} O3 AU
Listeria monocytogenes$t Staphylococcus aureusol|
A o sl vERtth SRR Waje F1E e
= hetero W& 79 Leuconostoc mesenteroides 2
Leuconostoc paramesenteroides®] 452 a5k 7
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