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Abstract

This study was caried out to investigate the effectiveness of Leuconostoc mesenteroides isolated from octopus
baechu kimchi as a potential starter for seafood kimchi. L. mesenteroides is lactic acid bacterium currently used

a starter for kimchi production. We selected the most effective L. mesenteroides strain from the 7 strains isolated
from octopus baechu kimchi and, based on biochemical properties and 16S rRNA sequencing, identified the selected
strain as L. mesenteroides SK-1. The SK-1 strain exhibited acid-tolerance, good survival capacity, and excellent
dextran productivity. We investigated the effects the SK-1 of starter on seafood kimchi fermentation. Octopus baechu
kimchi was fermented with L. mesenteroides SK-1 at 4°C for 35 d. The decrease in pH and increase in acidity
in octopus baechu kimchi fermented with the SK-1 starter occunred more quickly than that in the control kimchi
indicating that. Octopus baechu kimchi with SK-1 starter has a relatively slow rate of increase in lactic acid production.
As a result, octopus baechu kimchi prepared with L. mesenteroides SK-1 can be maintained at a suitable ripening
degree over an extended period of time compared to that of the control kimchi, Moreover, the octopus baechu
kimchi started with L. mesenteroides SK-1 has excellent sensory properties, including a refreshing taste, and a
weak sour odor.
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Table 1. Acid tolerance of lactic acid bacteria isolated from
octopus baechu kimchi

. pH
Strains
32 35 40 45 50
SK-1 + + + + +
SK-2 - + + + +
K3 - -+ o+
Colonies selected from octopus
added Kimehi SK-4 oo
SK-5 - + + + +
SK-6 - - + + +
SK-7 - - + + +
L mesenteroides KCTC13302 - + + + +
L mesenteroides KCTC3505 - + + + +

o] HWiFHAZEYH YL A 22YE AddE
SK-1, SK-2, SK-5 %! H] w5 KCTC13302%F KCTC35055
EH’\]'OE H]/\EE]— xg/a 2L 27@3].04 Fig. loﬂ L}E}lﬂﬁ’i
t}h SK-1, SK-2 & SK-3 -2kt Z Yo vl red A%
S =233 A3} 242} 45%, 22% 2 34%Z VERH o] SK-1
771 7P B2 g 2EdS TS & = AT k4,
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39%% YERNS 1, SK-1 2] g aEdt S v
&l ¥, KCTC13302 #FHETHs gl ~E A eko] <k
22%;@5 = ] L]_]:J,u— 1:41)\153} Ag/ﬂ ] 3}1;}-7
247 KCTC3505 T+ Et}h ot 3% = B "AER
% }‘g }é O}M

Dextran contnet (%)

IIII

SK-5 KCTC13302  KCTC3505

Strains
Fig. 1. Distribution of dextran producing lactic acid bacteria
isolated from octopus baechu kimchi.

Vdalues are mean=SD (n=3).
“Different letters on bars indicate significant differences (p<0.05).
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Table 2. Carbohydrate utilization pattern of the strain SK-1
isolated from octopus baechu kimchi

Carbohydrate Activity Carbohydrate Activity
Glycerol Esculine -
Erythritol - Salicin -
D-Arabinose Celobiose -
L-Arabinose + Maltose +
Ribose + Lactose -
D-Xylose + Melibiose +
L-Xylose Sucrose +
Adonitol Trehalose +
[B-Methyl-D-xyloside - Inulin -
Galactose Melezitose -
D-Glucose + D-raffinose +
D-Fructose + Starch -
D-Manose Glycogen -
L-Sorbose - Xylitol -
Rhamnose [3-gentiobiose -
Dulcitol D-turanose +
Inositol - D-lyxose -
Manitol D-tagatose -
Sorbitol L-fucose -
-Methyl-D-manoside D-arabitol -
a-Methyl-D-glucoside + L-arabitol -
N-Acethyl glucosamine + Gluconate -
Amygdaline 2-keto-gluconate -
Arbutin - 5-keto-gluconate -

o O Control

mSK-1|
6 [e=tg »arg AKCTC3505.
5 T sy
Pl T y a b

i
o

3

2

1

o U

0 7 14 21 28 35

Fermentation period (day, 4°C)

Fig. 2. Changes in pH of octopus baechu kimchi with various
strains during fermentation for 35 days at 4C.

Values are meantSD (n=3).

Control, Octopus baechu kimchi without strains; SK-1, Octopus baechu kimchi with
Leuconostoc mesenteroides SK-1; KCTC3505, Octopus baechu kimchi with Leuconostoc
mesenteroides KCTC3505;, KCTC13302, Octopus baechu kimchi with LZeuconostoc
mesenteroides KCTC13302.

“‘Different letters on bars indicate significant differences (p<0.05).
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Acidity (%)

0 7 14 21 28 35
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Fig. 3. Changes in acidity of octopus baechu kimchi with various

strains during fermentation for 35 days at 4T.

Values are meantSD (n=3).
Control, Octopus baechu kimchi without strains; SK-1, Octopus baechu kimchi with
Leuconostoc mesenteroides SK-1; KCTC3505, Octopus baechu kimchi with Zeuconostoe
mesenteroiades KCTC3505; KCTC13302, Octopus baechu kimchi with Leuconostoc
msemermdas KCTC13302.

"Different letters on bars indicate significant differences (p<0.05).
™Data are not significantly different.
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Fermentation characteristics of seafood kimchi with Leuconostoc mesenteriodes SK-1 1055

2 1.12 mg/mLE &
YERY .

olde] AztE Fgshd wof wiFHA A 2] - 5%
9 L mesenteroides SK-1 o532 0|83t Fof w7 %]
Zo| S AUkl AR E A ZeHA FH, ARk i
ARl A F2] - T E Leuconostoc sp. 55 ©]43+ A
Hoe FiReRe] 4% pH 9 AARE A8k 711t
Aojx| a1 AA S AA Fo A LA A7)7E

& B A%l 7hed Aoz ZdiH A

%3] B4 AR ol Z7heks A

ftlo

N
o

Lo

E

O Control
mSK-1
12 OKCTC13302 o
= BKCTC3505 B2
gm Z e
£ a
EO'B ek d A
@
t 4
606
=]
=
go4 b
L]
-
h a
02 p .
c
0.0

0 7 14 21 28 35

Fermentation period (day, 4°C)

Fig. 4. Changes in lactic acid contents of octopus baechu kimchi
with various strains during fermentation for 35 days at 4TC.

Values are meantSD (n=3).

Control, Octopus baechu kimchi without strains; SK-1, Octopus baechu kimchi with
Leuconostoc mesenteroides SK-1; KCTC3505, Octopus baechu kimchi with Zeuconostoc
mesenteroides KCTC3505; KCTC13302, Octopus baechu kimchi with Leuconostoc
p}asentero/des KCTC13302.

“Different letters on bars indicate significant difference (p<0.05).
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Fig. 5. Change in lactic acid bacteria viable cell counts of octopus

baechu kimchi with various strains during fermentation for 35 days
at 4T.

X, Control (octopus baechu kimchi without strains); O, Octopus baechu kimchi with
Leuconostoc  mesenteroides SK-1; WM, Octopus baechu kimchi with Zeuconostoc
mesenteroides KCTC3505; A, Octopus baechu kimchi with Zeuconostoc mesenteroides
KCTC13302.

AA7} 4T 54 2804 HS
e 24187 98 ARAQ Hrheh Ao
AR 7} FReE FGA

7‘@,7} Hi]%o] ﬂ 7.6, 72 71 2l 71 o E}E— 7’;21
5o vl freld oz 7P Hart A vEb e

WA= 518 08 #F v 7F F(7.27), KCTC3505
(6.37) 2 KCTC13302(5.84) TF A7FEE vl&) 59
Aoz 7P e A4E Y IThp<0.05). o5 w7t
AA o] WAl A FelA oz 7 =2 ArE WER
o, YHA] oA 7Y v rke e AnE AuE
010 uﬂ 71;<]oﬂ /1\1—-&—0— z47]_5}}; 740] 71;<]_4 JJ—.AXJ O]
i 3849 &35 JehiS & o Qlth =gk M
T Gl & nR7 A & SK-1 O H7F HA] ool o
M 7.0, 27708 2 E8H 7)3E 1180 g
TE vl 9 B(6.3-4.84), A 7H64~4.3), T 7|5
E(63~47° BE oA FolHoR & HAFE YE
WATHp<0.05). ol8dt Ay} AT A HjFd
starter 4 7}8F 1H(21), starter A 7F7F 22| 2] W ol n]X]
= 27 A7422) 2 AX vAE S vEe R 3 3
2ebE o] A% 2 g3 A7) FAH YERAQIT
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Table 3. Sensory intensity results of octopus baechu kimchi with
various strains

Samples”
Control SK-1  KCTC3505 KCTCI3302
Overall taste  470:0827  760:070°  5.00:0.82°  6.60:0.97°
Carbonated taste ~ 4.70£0.82°  720:0.78"  5.00:0.66°  6.01:0.73"
Refreshing taste ~ 530:0.67°  7.10:0.73"  620:0.79" 6500717
Clean taste 460:084°  7.10£098'  630:082°  530:0.67°
Sour odor 720:078° 51007  6.300.82°  5.80£091"
Appearance 480£0.79°  7.10:L10°  6.300.84"  5.60£130
Texture 430:095° 700081  640£0.70° 540070
Overall acceptability 470:082°  7.10:099°  6.30:0.82" 520103

l)Control, Octopus baechu kimchi without strains; SK-1, Octopus baechu kimchi with
Leuconostoc mesenteroiaes SK-1; KCTC3505, Octopus baechu kimchi with Zeuconostoc
mesenteroides KCTC3505; KCTC13302, Octopus baechu kimchi with Zeuconostoc
mesenteroides KCTC13302.

Different letters within the same row indicate significant difference (p<0.05).

YA 5ol e FF SK-1S Al 548 23 L
mesneteriodes®}t 9% ‘35S UELN o] L mesneteriodes
SK-122 wWiatith. FAERA 2EEZA L
mesneteriodes SK-1 T2 E87154S LolH ] Y3l
pH, A=, ZAF AT 9 Lesuconostoc sp. 2] W3LS
L. mesneteriodes KCTC 13302 & L. mesneteriodes KCTC
3505 w59} ¥ w3t L mesneteriodes SK-1 1+ Wl %
9g sete 24 Hobele] A2 o] WA pHE
573 21 O] FHE & 45600 =RE o] F AL fAH=
FdE Bl WA L mesneteriodes KCTC 13302 3 KCTC
3505 WX & H7beF ol WiFHR = &4 219 o] FH
Y pH7} #Hashe A3e VYeRIT B3, L mesneteriodes
SK-1 &5 H7IeE o] wiFA 9 A 4CellA &7
284A A A= 0.65%°] =23 Rl L mesneteriodes
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© 47 S 179 9 219 el A% 54 4Rl 065%°
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e ol F 54 289 9 35AClE B4 A FE 076
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T2 ZAA-FEE A A23H A|7E (2016)
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