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with acid and bile tolerance

B IR%
LU Yuan-ling

TR RIS, T4 T8 214122)
(School of Food Science and Technology, Jiangnan University , Wuxi, Jiangsu 214122, China)

WE:ATHABANRMBGAR 2GR AR, AN
#(0.2%) 89 5 Ay ik 444 35 5 & (TPY .BHI, MRS, SL. 5L 8
AR A IR 3R AR P B R A BRI 3SR AR
F1E P Y Rk A2 ARAT AL e SLER A . AR kA pH
5.0,4.0,3.5 # MRS i 4k 3 3 & 7 32k if OD 14 89 AL T
Mo fhik sk SHRAERABFRATHGAKR, REALFRA
Bt oy ko E Rk ey 3HRE E pH 3.0 £ F 0~3h &
FRGTAE I, ik R Al et £ 5k A R R B RAE T
WA MKEZ 16S tDNA 5 F AW P 5 T A Lactobacillus plan-
tarum, ZRARBEABEGSZ AT EARA TEREARSE
BER B AR

KBIR  SLAR W 5 AT A 3 A AR 0 i T

Abstract; In order to screen human probiotics with the acid and bile
resistant abilities, infant stool diluents were spread on five different
selective ager plates including TPY, BHI, MRS and SL in this study.
42 strains of lactic acid bacteria with certain bile-tolerance were isola-
ted by selective ager media for lactobacilli, supplemented with bile
salt (0.2%) and bromcresol purple as an acid indicator. 3 strains of
lactic acid bacteria with high acid tolerance were further selected from
42 strainsaccording to biomass of their cultured in the MRS liquid
medium with pH 5.0, pH 4.0 and pH 3.5 respectively. Then the via-
bility of these 3 strains in MRS medium with pH 3.0 was measured
by plate colony count technique, resulting in one of them with the
highest acid- and bile salt-tolerance. Then this strain was
subsequently identified using 16S rRNA-based molecular biological
approaches. The strain was molecularly identified to be.
Lactobacillus plantarum. The strain could be used as a potential pro-

biotic strain for late digging its probiotic function.
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P14 . Bio-rad S1000 %, 2 [E Bio-Rad /A #];

ML T B 8% : Quanta200 T, SE[H FEI A

IR f# . 3.380 102 AN AEROBIC #I, f# [ Schutt
Labortechnik GmbH 2 ] ;

BE I AR AN Gel Doc EZ #1, 3 B A0 R A H
1.2 R HE
1.2.1 WM E AL BUS g A4 RSN BB ER Y
=M MA 90 mL 0.9 g/mL B HE B MK BEAT W R A
B, L300 r/min A9 PR ¥ 10 min, WEHC 1 mL 26 K
A —3244 9 mL A A MR IR E B IR ER
10T WY B, R RE T IR RE 22 1079,

SR FHHG B R AT AR VL 4 2840 J5 & 101,10 2,10 7,
1074,107°,107°,1077 , 10 S B B I 76 BT A5 L 200 pL, 1y
SikAi T E & 0.2% 4 LM TPY.BHI, MRS, SL. 3 @& #
DR B B 95 0k b o 4 PR ) B DR Sl (IR S T ik
AEH 10 g R A TR .25 g NaHCO; 250 mL ZE/K 1Y
BRI 450 3 A EL 25 % —0.08 MPa, % AL & 0.02 MPa
WA LA 37 CHERIE IR P 5 48 ho HUL P AR W4
HAE AR OO 3T P AL A7 20 508 8 1 T ¥ R IR BEAT IR 22 IR
Yo, F Tl B ISR O 5 60 1 A 22 I PR T FE MRS S AR |
TIRERN L8 B & TIRAR ST 37 CHEHE I 48 h,
IS J Bk SR B 7 AT ) R B AG  B R E H Ak
1.2.2 ASFYRE  Faifb s 0w ETT %5 O PRI B
A H R 2= MRS WA B e B, 37 CIRA K 57 24~48 h
W KBS LB DL 1 10 (g/ml) B H B 5 KR A T
)5, 8 pHEE 7.2, L4 40 ¢ TURBLEL) B9 L 41 A A 2532t
F s G A= 50 58 A, 4y B 05 T 115 °CL 20 min K. DU
Vo R B Fp R B TR T A AR 2R b BT IR AR T
37 CHBEHE3E 48 ho WU WL B ™ A B 5L I 4 0F ELReffF
249575 Sk B 4160, 1% TR R D 4 1 8 R FLER T
1.2.3  THERIAE: KR AF A T AR A MRS WA K 7 kb it
F1iE AL I LA — 5 DU A4 T A 96 FLAR . B fL 20 pL,
A 200 pL pH 23519 5.0,4.0,3.5 fi§ MRS ¥ & 5 37 3%, LI
250 r/min 4k % 5 min, #T 37 CHERAEHEITREARE IR, T
0,4,6,8 h HIEGHR (LI & OD fH . A4 0k = 3 A~ F
1. 8 OD {EIT 5 MR FEAS R pH {H 35 77 56 b i3 K %

OD, — OD,
K=""—""2%x100% , 1
oD, X % @D)

K

K— Bk KR, %

OD,—FLBRHE A K « h £ 600 nm F OD {4 ;

OD,—HA.MRE A 0 h £ 600 nm T OD{H.
1.2.4 WHRTEWRITE KEF0 6 HRE M E MRS Bk
BEIREE, T 37 CHERARE I 48 h 8 W . 1% 5% AR
Oy BB IR E pH (N 3.0 i) MRS 3 & B 9% 3 (MRS
WARRE R4 115 °C L, 20 min KI5 . AW E N 0.1 mol/L

i HCL 8 pH Jy 3.0, 730308 . 9% . 7£0,1,2,3 h 535K
50 L B2 EP B LA 450 uL 0.9 g/mlL HE%E £ 1
AKHEAT B RE, LA e HE R R 10", 1077, 10 0,10 1,107,
10°°,10° 7,10 Fi T8¢ JBE 1) TR 980 o 5 4l B8 JBE 20 ) B 20 oL T
WAE MRS PA F AT S R 88 T IRE R i A 37 CHE
TR FRAR P B IR 48 b, P Mt ok 0 E 1 T RO A
WP 3,
IgN,
IgN,

A

R— RIS R, 05

N — T bR Ab 25 3 B 8, CFU/mL;

N — T BRI 4R 1 1 £ CFU/mL,
1.2.5 16S rDNA §" 3 53:  FLER # DNA 42 B3 IR BIO
BASICT INC.AE 7=y SE B 41 DNA $2 I8 710 &5 156 99 45 1 7 %
PREUCS 1 DNAL FT 126 Bi0G A 68 e rl T A 0 A B K/ 2
5 TE 0 8 2o U5 M TR S S Sy L R TR o G ik PR A e g A7
PCR Y4, PCR § # K A 50 pl f& & . H #h DNA R
1 L dNTP 5 L. Taq i 1 pL.10 X buffer 5 pL & 3 KA
2 pL, R A1 16S rDNA i i 5|9 P1.P2, R R518 (5-ATT
ACC GCG GCT GCT GG-3) Hil F357GC(5~- CGC CCG CCG
CGC GCG GCG GGC GGG GCG GGG GCA CGG GGG GCC
TAC GGG AGG CAG CAG-3)4% 1 pL.##4lisK 35 uL . RN
4 :94 °C 2 min,95 °C 20 s—>56 C 30 s—>72 °C 100 s i
1 30 AMEIF, 72 CHEAR 5 min, [T 120 35UIRHHEE B L kR )
PCR =¥ 1 A BE KN BB IEHD . KK 5 IE 50 FE 5
4 CUKFE R AT 2
1.2.6 168 rDNA [y 77 51 & M 5 r HERR T 50 /9 L 3%
PCR ¥ & 75 2 R 2 KA Y TAA BRA &Y 38 1o 25 i
National Center for Biotechnology Information, i& f Basic
Local Alignment Search Tool # ¥ ] I 25 % 5 Gene Bank
AR HE R AR 16S rDNA k£ 7 33 H 2
2 IR 5550
2.1 THREEREHRSE

5y B HEFIE MRS, SLUTPY ., 7L FF 58 18 F6 1 5 B 76
FE 0 2 BB 85 37 2k (BHID 35 2 LA ) 52 o BR M 45 R
M (pH 5.2~6.8,#—2)H H S MM BRI, By
FLFR 1 43 fif A HORE O HL 7 R BT LA 24 Vg 7 TR A L B R A b
AT REOERLAREOKEE. REKERN
LU T Y BT 0 AT O 22 IR IR B A Rt
G o WA A 8 A 3 0 v R 48 B LT B R 55 R W AR D by
ARCN RN A EI PR T N N 3 R

VLR Jy JURR R ) A6 25 28, DL AT 1. ey e 181 v mT L
HEHE 1) (D R (O B A AR . B 1(dD Wiy
RSHTHE LB R RY" S, mE 1 P EER
FEMLEIFFIR . A 1Co) . Ced o (D) K (h) oo m] 2% b 1R Sk 4
FRIRH ZH T BRI
2.2 THREEREZE pH 5.0 HFHETHWEHEER

o3 B kY 42 BRIGHIA 2L T MR ] pH 5.0 #) MRS
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WA I 5L, 4y M AE 0,4, 6,8 h HURE, JII g B S I 7E

600 nm R OD{H.H A 10 #kHE M OD {4 fn. OD {d
ARG L UL 2. S5 5R WK, 10 BRAFIE AR ¥ BB HE pH 5.0
BT A A OD fE 25 {676 BBl A P 7 6.71 % ~34.55% , Hvh

EM5 ByB KR8 ke, ik 34.55% . 1 TRk 4-5.5-2 iy K
TRAL H A L 2 A H R Z 88 AH B, RAEF
17 pH 4.0 (Y1 B2 e 1 i ik
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Figure 1 Result of gram staining (1 000X )
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Figure 2 Growth status of strains in pH 5.0

2.3 SHREE pH 4.0 HHETHMER XL

M pH 5.0 PREE i H Y 8 #REHEAT pH 4.0 FFEE T Y
MR L . ¥ 8 BRIA A 2 pH HT W £ 4.0 i) MRS WK
SRS b AT AR A E H 600 nm K 0,4,6,8 h ) OD
B . Ok B A R IR B P RB A A KA T AR L 8 L OD fH L
K3, #iR BR8N pH 4.0 AEE T HAA K, ODH
A5 AL T B 4 R E 5.88 % ~54.58 % . [A I BR R ¥ 8 MR HEAT
pH 3.5 WYTH ERRE ) ik . [AIAS 4 ISR T R AE KAG B 5
pH 5.0 57 75 5 vh 12 55 B Bk (9 AR KA B0 31T HL AR L ARk UK
T3 BRI OD 3 4 A 5 /N 3
2.4 3HRETE pH 3.5 £HTHMERIFIELER

M 4 AT, /E 0~8 h 7 pH 3.5 i MRS ¥ 37 H o, i

W AE pH 3.5 TRIEMIE T HWREA KM 3 MR, B 5-5.EMS5 .,
EB 4, vt EM5 #£ 0~8 h N ir3 K i) OD B I & i K, &5
116.04 % - B E7E pH 3.5 XM T AKBHRE. ML 3

WX pH 3.5 IR B — & il 2 58 1 . & EAEpH 3.0 i 3
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Figure 3 Growth status of strains in pH 4.0
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Figure 4 Growth status of strains in pH 3.5

Biop gk S 3% I MR AT A AU 52 0~ 3 h A9 T T BRI A
% 3 f T 3 — P AR R it 52 PE R IP A .
2.5 3HREBER pH3.0 MRS 157 i 5 M 05 i X I8 45

pH 3.0 AT 32 1 46 71 5] i) B = R 12 S [ IH%XQ‘ME@N
%‘fﬁi iR, %3t pH 5.0.4.0,3.5 (11 iR 0% 38 5, 0% 36
¥ 5-5.EMS5 . EB4, F il E#k#E A pH 3.0 15 MRS 3 {4k 55
FRH 37 CIRAESE SR, 4T 1,2,3 h B B 43 0 W A7
T BT BT TS AR %

B 1 AR R B kR 7E pH 3.0 SR 8%t i 2 M Bk
F5 5 o DR RV R M B B T 57 M B R 5 B U () S R T RIS . 7E
pH 3.0 BB AEK 1 h 5 TEECT FRARAR B &, (A2 5-5 1A #k
FRET 5 ANEUR K. HAERG 3% 2 h )5 5-5 BVR(E R ARG
FAERACIRE R B A F F 5-5 MA7E 0. EMS T8 1 i
Z PR 7E pH 3.0 MRS Wik B 37 2 rp 37 CIRE R 3 h
JEAEIG R IR F] 46 % . EBA #£ 2~3 h WYAE TG LT 0, R 45
ZHIAS [ R B A Ak 14 AR I D0 8 R X R T A7 e o L e
FaE ) EMS fE R 4r F A 9% 16S rDNA %@ A4 .

F1 pH3OEHTHFEEN

Table 1 Viable number of viable bacteria in pH 3.0
X 10° CFU/mL
B i /b 55 EM5 EB4
0 146.700+2.510  96.60+2.53 71.60041.150
1 0.0024-0.580 1.62+0.58 0.220=20.080
2 0.00040.000 0.30+0.03 0.050=+0.020
3 0.000£0.000 0.0240.01 0.005=20.001
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B S 3 = Pl D e R A LA BRA R Y.
KB BLAST ¥ B #k EM5 1) 16S rRNA 551 4T He 4 . & 1
YtE % B, 5 EM5 16S rDNA 541 [a] I M: 5 & % K Lactoba-
cillus plantarum AARUEE N 99 %, N 1k 41 25 % & W ¥k EM5
H— AW AT (Lactobacillus plantarum)t?,

3 Bk

ABEGE B LA rb 43 B ) 42 BR T JE R 00 LR T X
HitAT T ARBER RS LI R 4. OD i .7
T BT A AR T B SE AR M A8 AR X B Rk AR AT O 2 L G O 2
fE pH 3.5 BT N REMS A K1Y 3 AR BT 5-5.EM5 . EB4, Horpxf
1% R R 1) i 32 BE ) SRR B R Y 2 EMS, B 7E pH 3.0 &
TR 1.2.3 h JFIAE R R4 3R 75%.64%,46% , %t
BIRkETT 16S rDNA %5, 45 R £ W EM5 5 Lactobacillus
plantarum FEHELE] T 9990 14,

AT 5T & B EMS B bk B A0 IR £ i w2 e B
B RN AT BRI R AR B A
NGRS PINYR = Wit I w18 o e o =
He N F U A AT R B B T 3 0 T S LR Y
FLIR A A L T e i I & W 9 4L 17 T 1 TR A B U
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