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Bile Salt Deconjugation Activity of Lactobacillus Strains Isolated from Yogurt Products. Kim, Geun-
Bae*, Jae-Hwan Lee, Kwang-Sei Lim, Chul-Sung Huh, Hyoung-Suk Bae, Young-Jin Baek, and Hyun-
Uk Kim®. Research and Development Center, Korea Yakult Co. Ltd., 418-12, Komae-Ri, Kiheung-Eup, Yon-
gin-Si, Kyunggi-Do 449-900, Korea, "Department of Animal Science and Technology, Seou! National Uni-
versity, Suwon 411-744, Korea - To investigate bile salt hydrolase activities of the bacterial strains isolated from
fermented milk products, 21 strains of Lactobacillus were tested for their abilities to produce cholic acid from tau-
rocholic and glycocholic acids. The production of cholic acid was measured by HPLC analysis during the growth in
broth media for 24hrs. All strains of Lactobacillus acidophilus and L. plantarum deconjugated both taurocholate
and glycocholate, whereas none strains of L. delbrueckii subsp. bulgaricus, L. casei subsp. casel, L. casei subsp.
rhamnosus, L. reuteri did. L. acidophilus strains isolated from yogurts had the higher deconjugation activities on
glycocholate than taurocholate, however, L. acidophilus 1009 isolated from the human intestine showed the similar
deconjugation activitics on both taurocholate and glycocholate.
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Table 1. Lactobacillus strains used in this study

Table 2. Conditions of HPLC analysis

Species Strain Source Country
L. acidophilus 1001 Culturc Denmark
1002 Culture Germany
1003 Yogurt Korea
1004 Culture Denmark
1005 Yogurt Japan
1006 Yogurt Netherlands
1007 Yogurt Japan
1008 Yogurt Japan
1009 LDTM* Korea
L. delbrueckii subsp. 2001 Yogurt Japan
bulgaricus 2002 Yogurt Germany
2003 Yogurt Switzerland
L. casei subsp. casei 3001 Culture Denmark
3002 Yogurt Japan
3003 Yogurt Japan
3004 Yogurt Germany
3005 Yogurt Korea
3006 Yogurt Korea
L. cusei subsp. 4001 Yogurt Finland
rhamnosus
L. plantarum 5001 Yogurt Sweden
L. reuteri 6001 Yogurt Japan
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] o2 EFelad 7oAl B9 Lactobacillus
spp. 16T ST FFARNE AT 473, 2En
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IT5(L acidophilus  SNUL 0DE E3ale] & 2195

At

HHRF = W M7+ =H

MRS brothell 0.2% sodium thioglycolate®} 1 mM<2]
sodium taurocholate?} 1 mM®] sodium glycocholateS &
71t wiR S Alzxdley 180 ml S=ke] 3)AHe] 100 m¥
TR T 121 °CeA 1587) 7R TS AAlsldn) 1
T AA Wil A weFE FFE1% e HEsD
of 13#zE Held ol FpEoz 10m¥e FHsle] Y
H screw cap tubeo]] EF3}ed 37°ColA] 24417} Table
2. Conditions of HPLC analysis §<¢F #joksigct. 22
14213} B2l 242915} A8 Hela, viAges 24
Akl Al2E FHsled el o]&sldrt. Mok AZPER
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Detector UV detector, model BT9510 (Biotronik)
at 205 nm

Injector Automatic sampling system, model
AS-100 HRLC(Bio-Rad)

Column ODS Hypersil 5 um, 125 X 4 mm
(Hewlett Packard)

Flow rate 0.6 ml/min

Injection volume 20 ml

Software Chromalte version 3.0

HPLC =

BFEAEY 42 HPLC model 2800(Bio-Rad, USA)
2 o]g3tele, ¥4 F712 Table 29} 29k,

Methanol?}t 5773 HPLC grade(Burdick & Jackson,
USAYE Abgslglen, ZFERE AH43 HHFAYY
5= 98% o]4be]9)l3l, sodium taurocholate®) sodim
glycocholates= Sigma Chemical Co(St. Louis, USA), Sep-
pak Ciz cartridgeT™ Waters Associates(Mass., USA)Z Y-
B 7U3te] AMgslgint

Mobile phase®E 700 ml2] methanolel] 300 ml®] 0.02
M acetic acid & &73sle] Al&3lge) Ea I 5M
NaOHE o]£38le] pH 5622 A8 b 045 um2)
nylon filter(Supelco Inc., USAYE °|-83}e] filteringg 3}
Set. wiekek wiA]e] AFEH- mixture AR A sllvh
(Mixture A=mobile phase:0.9% NaClel 02M NaOHZE ¥
ol EoB=3:4).

BEte & W N

Ruben F[16]2] HPH-S H#sle] AFe) o]-2aleiv}. wy
Al A5 5miE 10,000 gl 108 Bk €Al Eela
= 045 m®] membrane filter(Sartorius, Germany)& o]
£38led o5l 2mle] A|Eol 14mie] mixture AS
H7}SAL Vortex mixer® 41 F9]e}. Sep-Pak cartridge’s
AgE o ARE loadingd}T 10 mle] £55p2 Hola
Al 5mi9) 10% acetonelZ Aeold ohg 10 mle] &5
2 o] HelFdeH21]. Cartridgeo] Qe HEAE-L 5ml
9] methanolS o|-&3fe] FHSaledvd #<=E methanol
AFEL 60°C FEeM A 7kAF EHFHA me
thanole ¥ %A, AFE AFEL 2mle] mobile
phaseel] =] ©3 0.45 um?] membrane filterZ ©]-8-3}c]
kel ohe, 20 wle) AlEZ HPLCH| injections}sich.
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Table 3. BSH activity of tested strains

Strains Bile salt deconjugation®(cholate disappeared™*)
Taurocholate Glycocholate
LA 1001 0.17+0.09% 0.78+0.14°
LA 1002 0.160.09% 0.7840.14"
LA 1003 0.8740.21* 1.00£0.06*
LA 1004 0.0520.04¢ 0.96£0.02%
LA 1005 0.07+0.05% 0.66+0.11°
LA 1006 0.28+0.07> 0.93+0.04"
LA 1007 0.19+0.15% 0.96+0.02°
LA 1008 0.1920.06% 0.99+0.017
LA 1009 1.0020.01* 0.98+0.01%
LP 5001 0.47£0.06" 0.99+0.01%

*Mean ( Umol/mL)ES.D. of three tials.

=+ Amount of cholate disappeared during 15hr incubation in MRS
broth supplemented with 0.2% sodium thioglycholate, 1 mM tauro-
cholate and 1 mM glycocholate.

abedyalues with different superscripts in same column differ (P
<0.05).
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Fig. 1. Bile salt deconjugation (A) and growth (B) of L.acido-
philus 1003 in MRS broth supplemented with 1mM glycocho-
late and 1 mM {aurocholate.

Each symbol represents mean of three trials.
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Fig. 2. Bile salt deconjugation (A) and growih (B) of L. acido-
philus 1006 in MRS broth supplemented with 1 mM glycocho-
late and 1 mM taurocholate.

Each symbol represents mean of three trials.
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Fig. 3. Bile salt deconjugation (A) and growth (B) of L. acido-
philus 1009 in MRS broth supplemented with 1 mM glycocho-
late and 1 mM taurocholate.
Each symbol represents mean of three Irials.
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Table 4. Kinetic parameters of bile salt deconjugation of L.aci-
dophilus 1003, 1006, and 1009 in static culinre™

Lag phase Deconjugation- Deconjuga-
(hours) rate (mM/h) tion(%)
Glycocholate
LA 1003 5.54£0.13% 0.23+£0.01% 10010.9%
LA 1006 4.0340.23° 0.15%0.012 9615.3%
LA 1009 4.5240.25% 0.20£0.02% 100%+1.1%
Taurocholate
LA 1003 7.98+0.43% 0.09£0.01° 100+1.3%
LA 1006 6.8110.41°% 0.05£0.01° 64:0.6°
LA 1009 4.4610.33* 0.17+0.02% 99+£1.0*

*Based on the growth in MRS broth supplemented with 1 mM gly-
cocholate and 1 mM taurocholate. Each value is the mean and stan-
dard eror of three trials. Values in the same column within the same
substrate followed by different superscript letters differ(P<0.03).
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