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Functional Characteristics of Lactic Acid Bacteria Isolated From Jeju
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Jeju island is the largest island of South Korea, and has a relatively warm climate due to its geographical charac-
teristics. These features have fostered development of various fermented foods distinct to Jeju island. Therefore,
the functional activity of the lactic acid bacteria (LAB) isolated from the Jeju region's traditional fermented foods,
including Kimchi and Jeotgal was characterized in this study. Fifteen strains were isolated from 6 types of fermented
food. These strains include Enterococcus spp., Lactoplantibacillus spp., and Weisella spp. Several experiments were
carried out to assess functional characteristics including acid resistance, bile resistance, hemolysis, DPPH and ABTS
radical scavenging activity, and cholesterol-lowering activity. Three isolated strains (J-4, J-6 and J-10) exhibited high
acid resistance, while the other 3 isolates (J-1, J-4 and J-6) showed high bile salt resistance. The strains displayed var-
ied DPPH and ABTS radical scavenging activity: 71.14-86.42% among the first 3 strains, and 50.11-75.11% among
the remaining 3 strains. Cholesterol-lowering activities were in the range 15.74-82.90% for all isolated strains. In
conclusion, these studies suggest that isolated LAB strains from Jeju island traditional fermented foods possess the
potential for broader application in the food industry.
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phylogenetic treeE Fig. 19l WY Ich(Felsenstein, 1985;
Saitou and Nei,1987; Nei and Kumar, 2000; Kumar et al.,
2018). 1552] E&]a+52] 16S rRNA gene?] §71 4 €& 4
St A3} Weissella cibaria 4%
coccus faecalis 3,

, Weissella confiisa 3%, Entero-
Weissella halo-
, Weissella paramesenteroides 15 2 Lactoplanti-

Enterococcus hirae 1,
tolerans 1
bacillus p]antarum 15 9 Lactiplantibacillus pingfangensis 1
FO2 TSt vebter ol= LAB J-1 % J-152 st
k. A2, 015 2 R4 5] Aol A] Bofshe 2R B
HRALS o] &3] Akt 2|3 Lee et al (2018)° A=
Pediococcus spp. 2 Enterococcus spp.©| 8 FARFORE B
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Table 1. Identification of lactic acid bacteria isolated from Jeju traditional fermented food based on 16S rRNA analysis

Strains. Source Subject Identities (%) Hemolysis
LAB J-1 Enterococcus faecalis strain 2675 16S ribosomal RNA gene 100.00

LAB J-2 Weissella confusa strain S2-16 16S ribosomal RNA gene 99.88

LAB J-3 Galchisok-jeot Weissella cibaria strain 10251 16S ribosomal RNA gene 100.00 Y
LAB J4 Enterococcus faecalis strain WS19 16S ribosomal RNA gene 99.88

LAB J-5 Weissella confusa strain SB100 16S ribosomal RNA gene 100.00

LABJ-6  Meongge-jeot Enterococcus faecalis strain P5 16S ribosomal RNA gene 100.00 %
LAB J-7 Bomal-jeot Weissella cibaria strain 12098 16S ribosomal RNA gene 100.00 v
LAB J-8 Weissella paramesenteroides strain S2-7 16S ribosomal RNA gene 100.00

LABJ-9  Paralichthys Weissella halotolerans JCM 1114 16S ribosomal RNA gene 100.00

LAB J-10 olivaceus Sikhae  Enterococcus hirae strain ML106 16S ribosomal RNA gene 100.00 y
LAB J-11 Lactiplantibacillus plantarum strain AMI1103 16S ribosomal RNA gene 100.00

LAB J-12  Kimchi Lactiplantibacillus pingfangensis strain CP446 16S ribosomal RNA gene 100.00 Y
LAB J-13 Weissella cibariai strain 3128 16S ribosomal RNA gene 100.00

LAB J-14 Mukeunj Weissella confusa strain 3273 16S ribosomal RNA gene 100.00 v
LAB J-15 Weissella cibaria strain 3052 16S ribosomal RNA gene 100.00

GG Type strain

Lactobacillus rhamnosus KCTC 5033
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Fig. 1. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequence, which showing the relationship between isolated strains with

each type strain.

-2 Lactobacillus spp., Leuconostoc spp. 2 Weisella spp.=
&4 A1 QITH(Cho et al., 2006; Park et al., 2010). =1 2] BFa 2]
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coccus spp., 50| F=2 2= H(Cho et al., 2006; Park et al.,
2010; Jung and Kim, 2015; Lee et al., 2018), Park et al. (2013)
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Fig. 2. Acid tolerance of lactic acid bacteria isolated from Jeju traditional fermented foods in 0.1 M phosphate buffer saline adjusted to pH
6.5 (m) and 2.0 (o). GG, Lactobacillus rhamnosus KCTC 5033. Means followed by the same lowercase letter are not significantly different

at P<0.05.
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Fig. 3. Bile tolerance of lactic acid bacteria isolated from Jeju traditional fermented foods in the presence of 0% (m) or 0.3% oxgall (0). GG,
Lactobacillus rhamnosus KCTC 5033. Means followed by the same lowercase letter are not significantly different at P<0.05.
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Fig. 4. DPPH radical scavenging activity of lactic acid bacteria isolated from Jeju traditional fermented foods. AA, 0.2 mM L-ascorbic acid;

GG, Lactobacillus rhamnosus KCTC 5033. Means followed by the same lowercase letter are not significantly different at P<0.05.
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Fig. 5. ABTS radical scavenging activity of lactic acid bacteria isolated from Jeju traditional fermented foods. TL, 5 mM Trolox; GG, Lac-

tobacillus rhamnosus KCTC 5033. Means followed by the same lowercase letter are not significantly different at P<0.05.
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0.1%)14] ¢F 8 log CFU/mL, 0.5 & 1.0%°{| 4] 5 log CFU/mL
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Fig. 6. Cholesterol lowering activity of lactic acid bacteria isolated from Jeju traditional fermented foods in MRS broth containing 0.1%

cholesterol and 0.3% oxgall. GG, Lactobacillus rhamnosus KCTC 5033. Means followed by the same lowercase letter are not significantly

different at P<0.05.
Ko o) o] AL Fof ulgAAel
ofn]shH (Kim, 1995) 22|t
o -84 o] -5 gl TH(Table 1).
oAl 48 dAto] gl y@ oz 3}
o TR0l =S YA Lukg-
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etal., 2016).
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mo_u_{

aAsisic. v

ps E(0-haemolysis),

[e]
'C__

> o% ofo ofy
l‘lr E]}L 1= ek

o S
rBL ﬂﬂ

=2

cal 27 E40] 40.00-60.00% 42 Zog B35} o,
Le and Yang (2018)0]| 4= 2o Aol A &2]3t Weissella
spp.2] DPPH radical 4~7] €4J0] 48.20-52.10% 4531 716
B R} 2 A-tol| A Eegt 1559 fakt-2 vl A £
>3} DPPH radical 24 %& LJebd Ao & AR E o)
22|E QAHO ABTS radical 244 &4

A9 x| ol A B gt f-Akt vkl o] ABTS radical 4271
<A A= Fig. 5ol e itk R4 tf 2791 5 mM Trolox
= 93.02%, E2]%] GARF sokol o] ABTS radical 47 &4
2 50.11-75.11%2] H= el Hict 242 AF-H GG
+52] ABTS radical 22422 76.01%2 H2| o= K} &=

< e 7 Ao g yepyth & dAtellA Eedt Akt
27V =2 38 e J-2 (75.11%)= EA412 0 2 GG 7

T} A& 2 S-S YE ek Aol A et fakt
9] ABTS radical 227 ZAJ-& 2F 25.00-37.00% %2 X 11%]o] 9]
tH(Kim et al., 2020). ZE3F, Yu et al. (2019)9|4]+=, W, cibaria
KACC91811P2] ABTS radical 2~7 24 60. 85%§ HI1E]o]
Qlom, B Lo A Eelk 1589 fARES e o5 5 v
2 ABTS radical 22480 £4351 A 0 & Ak,

22| QAR ZAEIE 2L BN
229 AN Beldt Gkl YA g B 2
3H= Fig, 6] Lhehigloh. el o] 2o e gt 24
Q.

15.74-82.90%2] W 9|2 thoFslA] Uehgon, 212 A
€ GG 9] FE 28 S 74 T4 88.24% Sl ek,
B3 3 &R0 A Bejd J-19] ZHAHE 74 &

=

O
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32 82.90%, Aol Al wej el J-99] S| AEE s e
83.04%= HejutTE 5 /M ES SHl2EHE AL S U
B QIEk Ryu et al. (2020)= ThA[RF Aol A 2] frakat
O Fe|AHE 74 E/dof thaf) Harskar Lo L. plantarum
2 94.77%, L. brevise= 91.91%, L. paraplantarum-2 91.65%
O FY|AHE A 58S 2L e A o2 HAsHin Park
et al. (2017) S| 2EE AasS 7H= AR oA &2t
SAREof 8 a6k 0w L. rhamnosus®] 7% 88.1% 14
o] FRlEar, Helat3=2] 4% 35.0-90.7%7HA] theFsiAl
UrebLE 2 Aot Aot GARE Ak vEbilth fabketol 24
2HE A BAE UBle AS Akt Az ol =
gl EEo] A%k st F2 SHAY fAkto] bile salt hy-
drolase vl 2H-8-5to] e AHES 233 E5 oS 2ot
= Ao oJgt EAdolgtal B x| o] Qltk(Lye et al., 2010; Patel
etal., 2010; Chen et al., 2011).

7S Fof A% 490 AFEE AF A2 2 P
A R AR 7158 B4 st on, ol o] A
FUELENA 950 o] B 7ML SA1E Helste] 4]
F2 ulEe ol AolA] chopsbl H8T 4 9 AOR A
A=
Ab AL

o] =2 20204 sl FAkE A 02 Fefelr] =%l
O 2| YL wro} =3E ALU[FARFO] Aolls s Ha
GABAZ=2] 7t 2 AF8.31 7] 3] (20200073))].
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