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Abstract; 8 strains of Lactobacillus isolated from feces of healthy youth and identified by meolecular biological
methods were studied in the experiments, including removal cholesterol from media, acid-tolerance and bile-tol-
erance. Two L plantarum strains, Lp529 and Lp501, show higher ability of removal cholesterol . acid-tolerance
and bile-tolerance. Analyzed their process of cholesterol removing and cholesterol distributing in the precipitation ,
their mechanisms on cholesterol removing are different. The study also demonstrated that the cholesterol assimila-
ted into the cell did not transform into other molecule and could be released in some condition.
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1 #REFHE
L1 #%

L1.1 FEHMILES: GENbox KEHH RS (bioMeérieux), RiHE OLYMPUS BH-
2, 4 E it Spectroquant NOVAG0 (Merck ), PIIEEAH[EBE (Sigma), 0.3% oxgall
(Sigma) BEFrEE: MR MCIRES ( LEWERBBIER F.0); MRSO (pHo ) MRS By
% BMO0.3% oxgall (W/V), Sigma]; BSH (Bile-slat hydrolysis A8 k7K iR ) BBiE
Nk R E: MRSO SRARHRAN 0. 37¢/L CaCl, (4p#fék),

L1.2 SEEH.: AR PoEmEs 8 kI TERAEREEFE A BE. M8 K
FEPE SR G ERERSTAY 2 tREK LpS529 Al LpS01 A TRARE L RILERR. AKEE
gL, FRAREYSHRRERE, FHNE37CKRE (FRAREE AN : GENbox Jar
2. 5L; GENbox anaer bioMéneux sa 69280 Marcy 1* Etoile-France) %3724 h, HZEiE3
R, THTER.

1.2 BEHSESERE

I 26 ZI2REE FREFHEEE, BERA THREIEFANR MC BUETAR.
REKEF 48h G B RalaEk. MEXZRREAHNHEHERESRFEFEIITFENE
£k, BEIT BSH Bei& ik AL E A LR LB, HE RER& PEARRCIF MY 8 MR H T /0 F
5. EEHES DNA R, 165 1DNA PCR ¥ (99 R4 14 & K oc@k(4]), PCR
FEFE (LHEEREEEE LB AMRAT), 7 GenBank 41 Blast R FIRIEM ARG A
B X RIFBIF Accession number, S FUTESHEREMEETHT 8 thed 5 h
HEWFLITE 6 #k ( Accession number DQ235649- DQ235652, DQ235654 ., DQ235657)
IERFLATHE 2 Bk (Accession number DQ235660 - D(Q235661) .,

BSH & HifiE * « AR 10mm Kol B 60 pE 4 1 125 B IRUG 15 76 BSH B85 116
EIEFETR L, REHRT2h 5, WROATHERNI/. BSH IS IBE, aa
iEEsX,

1.3 EEEMRE

OPA 8 (o-phthaladehyde 453 — Bk ) %
1.4 fk5hpEAEEREL

SERE PR | % T Sml 295 100pwg/mL ST HE1E R E B MRSO A7, 37CRE 7
24h, ME 2 pH M Agy, WA ( Spectroquant NOVA60, F8)). 4,000r/min B>
10min, FHEATHEREMRSE, WEATIEM . UREFSBREES S
100pg/mL 5 MRSO 1E R BT H

a WA AREIRE A LBR . REMMMEBE SR FERMHERS B X, g
ER LA FERE, b UTErgE (W FIE TR H 2REER ) . B Sl X
EAKERER, REHS 20 KEY EP B ATHEESH, #4454, 000r/min 8.0
10min, MF FERBEEEE; c SN (NEHAMBEABHRERIAEE).
500l ERE MW + 10l 50mmol/L 75 EEE (FFREME) +50ul 10% SDS ¥£ EP B4R
5], 37CK# Lhe 4,000r/min B.0 10min, Mz FERBEMRSE, NIEHHZEL
M, ZRESEH. IER 0. 5mL EZKZ@E%(?E) 4, 00c/min &> 10min, #E LS
BRI S . LM RSB E RS 8 2 P R0 IE ik 15 2189 A0 [ B B0 A
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HEA 0 I A AR ) 5 2 R HE [

HH R (MERERBEREMRAIMENTE) . FHERSRENERM
AFEHA F HE R MRSO Snl, AFEBAXEMEE P 37CH 5 24h , R
T LB LR s e MR AR, FllLE.

LU AXAFITE S840 &R

a PKXT BA 51 BE R 22 BR 38 = (B-S) /B x100%; b o] Mt #y IR B #% = A/B x
100% ; ¢ WHRAKIHEIRE% = (N+E-A) /Bx100% ; B, FEFMEFFE T8 E 8%
B, pg/mL; S KEEFERDIEERERE, pg/ml; A: JUIE b Pt L i M0 & Bk
B, wg/mL; N: BREE DR HERKE, pwg/ml; E. 2B bR b0 &z
WE, peg/mL,

L5 Wi H St

FRRSER"

2 ZRHiTie

2.1 BEREERFE BRI E
8 BRE BN MRSO FREREA KRR B RK L. HERTH, ELKHEHKMEE—
THERILERNEE S, RBREE21.9% F38.6% 20, Hb LpS29. Lps0l, LEI4
%3 B PR FEH M 35% , WREH.
#1 BHERBEFEGYHEEEIREERAKRAERESN

i of BSH Acid Bile
trains o Accessi ipitati
cesston pl‘EClp.Ilall()n Final pH Agao R® (%) restrain restrain
Lactobacillus' No. zone diameter
{ mm) LT (h) LT* (h)
L. plantarum
DQ235649 14 3.890.02 2.7210.2 37.2+2.2 1.42 0. 44
Lp5293
L plantarum
DQ235650 26 386 +£0.02 2.75:0.2 38.6+2.6 1.58 0.68
Lp5013
L plantarum
1s12 DQ235651 15 3860 £0.02  2.90:0.2 31.0+£4.0 2.44 1.42
L plantarum
LHit DQ235652 22 3.83+£0.01 3.00:0.3 21.9£2.3 4.26 2.70
L plantarum
L2 DQ235654 12 3042002 290201 23.413.6 1.62 0.56
L plantarum
LE14 NO235657 15 390002 2.93:0.3 37.8x4.3 5.88 .38
L salivarius
N DQ235660 24 3.97+£0.02 2.89:0.2 25.9+1.8 1.74 0.28
L. salivarius
LN62 DQ235661 18 3.99+0.03 2.88:10.2 27.0x2.6 2.34 3.80

| Identification based on sequence homology of the 165 rDNA bacterial gene, 2 Cholesterol removal rate, the mean results of
at least three different experiments, 3 Acid restrain LT; Lag time { LT) means the difference between times required for the
culture treated with pH2. 0 media for 120min and for 0 min, to reach absorbance at 620nm {4, ) by 0.3 units, 4 Bile re-
strain LT Lag time (LT) means the differences between times required for the cultures to reach absorbance at 620nm (A, )
by 0.3 units in the media MRS and MRSO

BSH (fBit3L kK@ Rs) LUK S REFEpEM A £ SRMHT Y, Htoxr
Ca " ZHETMI. ARKEHITE S Bk, LpS0l WiEBEE XM, i Lp529
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LE14 1%/, BiEA BSH BiE WS K TEWE, BEiMHEMEEREE HEY
(FBRFSHI N 38.6% |, 37.2% . 37.8% ). LN41 1 LH22 M EBE A F 20mm, {0
ZBR R EERE S 05 FIh 25.9% M1 21. 9% , 7E 8 BREN P 40K Ay. AR BSH &% J) &
/MERTEIEARHER T R LR PR BRI HENER.

TEANARE BB LRAFED, JBMET RS RA ol R0, AR
KU, LEI4 f1 LH11 B EEMERIER 2 . WA A SRS E AR e T aE A,
Usman, Hosono % A BIBFSTIA K o8 A E H £6K BB TS /1 SR Sh M S RE A H AR R IEH
XK, ARRRS P B KRS A E RN E AR E A TR H T 6 S
Fe4m LH11 #1 LN62 .

Lp529 fi LpS01 A K2, [FATEAEIEHIHAR . W M EREERGE S, &
SGEHRER I 2 R, MOV B Ak T S A R AL R (R B 5T .

2,2 [BiEixIRE R X R RN

Klaver 7, LHARMITETERKK pH £AT ( <6), aTLFR BRI
et BT ERRMENLERMS. F2h, ERERMBHLEMEET,
Lp529 0 LpSOl A EREM LR 507G THH BFEME, LoSOl ZRMEMT L, AEENY
EREME pH SHEEADTEFMMN, HRE AT ETL, BLIRE T 0977 2 B B0
RHISIAFR 2ok, WS RBRERZ IR AIEX A,

*£2 MBHEBMEAMERENER

Strain MRSO Aﬁgo Fma] pH MRS Aﬁy] Fina] pH
Lp529 37.5% 2.74 3. 88 20 8% 2.71 3.88
Lp501 38.4% 2.76 3.82 12, 9% 2. 80 3.83

1 - Cholesternl concentration is about 100,18/ mL

2.3 HRERSREER

BRI, LpS29 L LpSol %ffB B REM £, BRIV 5 RUIERIR LR £
(F£3), HEMTELZRBEBYBETGA —FER: Lp529 LR ERMS R 65% §E
WA B, 33. 3% BUUEFAIMISF; T LpSO1 = [k B9 EIAE I 4 44. 6% o R W A 48
MIREE, 55.4% TLiE TS .

Lp529 WA EREE £ (WURPER 555 —{), T LpSO1 X4 BH [ A28y £ 1% £ 114
VURYEM 5 —1v . AR, Ekat o ERa 2Ry 77 7E S Mtk 5 et

BB R rh LIS B DT E 4 BE B RS AR T, KPR LpS29 HR L8
(L7%) RRBIRL “§467, FA0FBkI I RE B R F 5 R 88 4 /N T, Tahr &%
TERFFT DU TR . Kimoto %' £ERFR Lactococcus lactis Bt AR B FAM A9 55 16 .

F£3 HAREASRUEIERAM BsREREEMARE

Strain Lp529 Lp501
Remeved cholesterol Precipitated” Ahsorbed’ Add up Precipitated Absarhed Add up
Concenmmtion ( pg/mlL) 12. 4 24 2 36.6 21.4 17.2 38.6
Percentage® (% ) 33.3 65.0 8. 3 55.4 44.6 100

i Mean result of three different tests, 2 Washed by distilled water. 3, Subtrahends between afier and before breaking up the
cell wall, 4 Taking cholesterol removal of Lp529/Lp301 (37. 2pg/mL /38. 6j.g/mL) as 100%
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2.4 EFEFRIEEABNETRSAR

EMANEZRAE ALY MRS SR EHRFH 240 5, 2 MEW LRSS EE T
RERE, 03l 46% F1 54% , BB 41454 80400 /0 RO R 4, B LpSot J&
RAVIIE T4 SMA AR BRI 55. 4% Wi L BI T 19. 1% , AS{bB WoAE (£4),

Tahri 2588 £24E] T 7€ pH7 BT, LRAESHERS EHnm' | Xk
REESFE LR IEERNRES — SARRRGEERNETRY, 2 EER
FRABIREN S —R I, XBEROAT DR AR S AN S AR SR I 2 26,

&4 EFHF 20 GEESSHHTL

Lp529 Lp501
Strains In spent In spent
Final pH Precipitated Absorbed  Firal pH Precipitated Absorbed
broth broth
Before re-incubation 6 0% 33.3% 65.0% 60% 55. 4% 44, 6%
After re-incubation  5.46 46, 0% 12. 9% 41, 0% 5.38  54.0% 19.1% 26.9%

3 it
SERIFRT] [ 2 BRE TR BB YIS LpS01 1 LpS29, AR LK
BERERE S . WHIE pH R H T AR, RS0 BN FI 1
BETHRAOFATE LU R 2 BRIARE A 8RS BM A K2 B A B LR,
2 BRALVIFUAT AT HE [EIRE S R AR R AL VL e 4R 5 R M P R S IG5 5 . LpsO1 R
WIHERE, A 45% AL BMATEE, S5% VilE TAMALES; LpS29 L£Ba0HE RN A

65% BRI A AIMNER, 33% MT3E TAMGSRE, ERE LRGBS ERNY, 5
AR B R R MU A A BB

Broilelet R 8L, IR ACR) 4 M P R A0 R L 3 O R, LT L OB T RE S
BRI P 516 I T O S A

2% X W
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