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Isolation and Identification of Lactobacillus plantarum CIB 001 with Bile Salt Deconjugation Activity
from Kimchi. Cha, Sang Do!, Tae Woon Kim?, and Dong Hee Lee!*. "Biomaterials Research Center, Cellin-
bio, Suwon 443-734, Korea, “Institute of Life Science & Resources and Graduate School of Biotechnology, Kyung
Hee University, Yongin 446-701, Korea —This study was carried out to isolate and characterize the Lactobacil-
lus plantarum with bile salt deconjugation activity that was isolated from Kimchi. Some isolates were selected
and identified as L. plantarum by 16S rRNA gene sequence and sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) analysis of whole cell protein patterns. They were assayed to determine their
capacities to express bile salt hydrolase (BSH) activity. Among the identified strains, L. plantarum CIB 001
showed the highest level of BSH activity. Then, resistance to gastric acidity and bile condition were analyzed
for further characterization. This strain was able to maintain viability for 1h at pH 2.0 and to survive in a MRS
(deMan, Rogosa, and Sharpe) broth with 1.0% of bile acids. L. plantarum CIB 001 would potentially be useful

in the food industry as probiotics.
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buffer; 5% 1M Tris-HCI(pH 6.8), 20% glycerol, 4%
SDS, 4% 2-mercaptoethanol, 0.3% bromophenol blue,
66.7% H,OFF ¥ ©hid WAL 913 95°Cellx 582t 7}
datiet. Al E F AEAE Fske] 12% SDS-PAGE
gelS 2A]7H5<SF 0.05% Coomassie brilliant blue R-250
(Bio-Rad Laboratories, Richmond, USA)el| A 34 811 31,
10% acetic acid®} 30% methanol solution®] &3 o=z
3027 &S Fst F vt S Bk Tk(Fig. 1).
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Fig. 1. SDS-PAGE patterns of whole cell proteins of reference
strains tested. Indicated as follows: M, protein molecular weight

marker (kDa); 1, L. plantarum KCCM 11322; 2, L. plantarum
KCTC 3104; 3, CIB 001.
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4711 9& GenBank database®} ¥]uLsle] FAMYS HAgH
A3} et L plantarum®ZE FA=ACK(Fig. 2). &
® L plantarum T575L O3 F3 =R 3714 =7
AAME 8o 7VsslHd 2 L. plantarum CIB 001, L.
plantarum CIB 002 522 W= dd a2y, 22 L
plantarum group ©|2} £l L. plantarum, L. pentosus,
L. paraplantarume] A2\ £2] 2 7&% v} 9l3L, 99%
o]%Fe] 2 16S tDNA 971AA A4S AU Qle] o]
of W3t vl5 Z I AAA 77t D8 oz Wl
[26].
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acids7’} 3-7-% organic phases} HFS-81A] ¢3-S TDCA7} &
#|=]e] 1= aqueous phase® #5319}, Organic phaseE
et FHAE F dojAl AEF 500 pLe ethyl
acetateol] 23 A]FA silica gel plates(Merck, Darmstadt,
Germany)$]ol] 2] A8 5 ulLE 23 $F ZVVNAA thin
layer chromatography(TLC)S 43} 3} 91 v}H(Fig. 3A). Silica
gel plateol| A o] F&=2] 2}e] 2 F2]¥ {4l deoxycholic
acid(DCA)°3 & & Image J(Version 1.42, National institute
of health, USA)Z 235 AH8-3le] 25 EAg A3}
(Fig. 3B), CIB 0012] 7397} 71 &2 215 el
Kim §[14]2 L. rhamnosus$} L. plantarum®] E#2~HZ
A3} &3} A7ollA taurocholateS ©E3}F3led AYAE cholic
acid®] oFS FAlsld=d), 2447 vheEEeYt L. rhamnosus
7V 1% = F7V81 AL, L. plantarume] 10%A4 = 5715141
ohar Basjodct. ol2jgt A frakdel o8 23gE &
FAke] &E3EmA] wiA] el cholic acidZ} sliE]€l A7}
olt}. o] F2| Aze} wlnsl £ o SAHE ol sl
v iAol sizlEl CIB 001°] DCAY ZAzke] 70,595
£ CIB 002 @52 343k 13,175 B} oF 5uf o]} &
U HlZ7) KCTC 31049) ZA7E 5,9658 ) <F 114) o]
A, KCTC 31089 4%k 23,6308} <F 3u) o)A} =& 5=

TDCAS SEGA7E Do) 2BFEe S5 A
2 AR, AWTFZE L plantarum CIB 0015
sksich.

L. plantarum CIB 0012] AR Z7 oA 2] WA]S 2N
7] $18 pH 7.0, pH 3.0, pH 2.09] 0.1 M <JAFIE-g-aof|
Frat vkl & 27] F47F 10° CFUmL7L 5125 A%
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Fig. 2. A cladogram inferred from 16S rRNA gene sequence of the isolate CIB 001. Phylogenetic relationships tree of the 16S rRNA
gene sequences were referenced Lactobacillus species. Trees were rooted using sequences from the outgroup. *Accession number in Gen-

Bank.
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Fig. 3. Thin-layer chromatogram (A) and integrated density
(B) of ethyl acetate-extracted 0.5% TDCA MRS broth. Indi-
cated as follows: TDCA, Taurodeoxycholic acid; 1, CIB 001; 2,
CIB 002; 3, L. plantarum KCTC 3104; 4, L. plantarum KCTC
3108. B, pooled results showing the mean change of Integ. R Max.
Bars indicate mean + S.E.; **p<0.01; ***p<0.001 (compared with
CIB 001).

sled 1A17FESE 37°ColA HESAIZ & A4S SA 3]
AZE (MR 5 CFU/ML + AHZA] CFU/mL)x1001 23
slgla, NERFL 2 L plantarum KCTC 3104} L.
acidophilus KCTC 3164755 AH-39ict. CIB 001 ¥
E pH 3.0014 79%, pH 2.0014E 30% AE=ES Hol 5
%l L. plantarum KCTC 31042} B] 23} 93+ WALA
S el L. acidophilus KCTC 31649F= FA18F ]
A8 YeRSITk(Table 1). Kim 5[15}% Z2281E A3}
frakre] ATolr WA ZARIAEH L. rhamnosus, L.
casei®] 735, pepsin®] 1000 unit/mL Z37F& MRS 24| =)
Ao A 7] F47F 108 CFUmL7} 5 =5 A ZEs}e] pH
2.09] A 27102 37°CellM 1AZF ¥R 10 CFU/mL
oo o= AES WAL, pH 3.00A A=t A5 oF
10° CFU/mL o]e] &S FaAsIgivial Rasllv. o
=2 Ao} vjus] & o WA SA wix|e] 2AEe] oF
7k 2ol 9121} CIB 0012] 73-%- pH 2.09} pH 3.001 4
107 CFU/mL °]Ae] #F AES B2 ZA YAakAle] $-
3k Zow AE ).

=gk, HgAlell disk WS BAIE] S18led 0.5%2) 1.0%
2] ox-bile(Fluka Biochemika, Sigma-Aldrich, Buchs,
Switzerland)e] E3¥l MRS HAAwj x|l 27] F47} 107
CFUMmL7} = =5 HEsle] A Az Sd3t wikx
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Table 1. Acid tolerance and bile acid tolerance of L. plantarum CIB 001 isolated from Kimchi.

Viable cell count (CFU/mL)/Survival rate (%)

Strain pH

Oxgall

7.0 3.0

2.0 0 0.5 % 1.0 %

L. plantarum CIB 001
L. plantarum KCTC 3104
L. acidophilus KCTC 3164

1.0x10%(100)  7.9x107(79)
2.5x108(100)  5.5x107(22)
1.0x10%100)  8.5x107(85)

3.0x107(30)
1.0x10%(0.04)
3.5x107(35)

1.5x107(100)
1.2x107(100)
1.0x107(100)

1.3x107(86.6)  9.5x10%(63.3)
9.0x10%(75.0)  8.2x10%(68.3)
6.5x10%(65.0)  3.0x10%(30.0)

o2 Agstde}. L plantarum CIB 001 T 0.5%9]
HEAE 2 86.6%2] AEEE e, 1% F54t
Z7NME 633%2] EES Ho FFAkl WAl Sl
3L 43l L acidophilus® e} HEAR 74gE WAS el
Ack(Table 1). o1& AZE =] & | A d5= A3
I HFe] EAER: QFA A =2 AEHS e
o] AAAZ AME 4 Sl 7FeA s Eloh 84 3t
A G2 35S ¥l L plantarum CIB 001 752 12
FH2EE FERDAFY H8-S AFsla olom FEA
dE 53 FE2HE AstEae] o] o] Folxlohd &
83t 7154 aE o] 7hsd A= 7|dEH.
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