Vol. 23 No. 3
Mar. 2 02 3

i S e = T S
A

Journal of Chinese Institute of Food Science and Technology

MH Bom E = A& A AT R R MBS MR R A

T #, Z25&E, Fi#H, x &, HGERM, ZEHRC

221
E
(RLRERZRERFR ABHFHFITLEERET B RE 150030)

WE 2L I6HRIAFAANATE, oA S RRAEFTEN AW R LD TTRE LKA #6871, 2 AT
J JB M BE W Caco—2 40 R e VE ) | xF i BUE 3 Wi 49 Ho i bk BoxT S R n IR g R B v 4 R AW M SLATE KLDS 1.0328
EAMHBH R ML LEROEBAEAE 15mm AL LR EHEIAFE LGC A a1k iF ik k6 4k Caco—2 28
Mok s A AR R G AR L Ak, A T4 HEMAR K BRI 0t 4 kA4 95 R B Aot Caco-2 4n AL T AR Ay 45 7%
6 SUATH , 2 b A4 SUAT ) KLDS 1.0328 52 4k i 4l 845 30 1V I 69 4 o) 2 4 (72.52 2 4.94) %, SL 33 St 4 SLAT 1

KLDS 1.0328 #F 82 B Ao 2k 64 ot 5 M 4% 3% 3+ ok m I id A 47t A R B A AR R T LT L SRk A,

KB MMIAFE,; WERES; B
XEHRS 1009-7848(2023)03-0060-10

15 4E B (Probiotics ) JE 16 KB AE W, M40 77—
SE B ] 38 2 2 R i 3 LE A A R
R0 PR T M 2 R B e DL D R R A v A 0 A R e
F A e B A1 22 45 A FLAF B (Lactobacil-
lus) W #LM & (Lactic acid bacteria, LAB) H fix K
(), FLATF T T8 BN 2 % 42 17 (Generally
recognized as safe, GRAS) & f ALY, HAT,
KREFFIRAEH AT E B A 24 4 08, &
B T R K S i T R LR, s b
B AN R BR B DI RE 00 D T ) A K B R B
Fa, W R ) IR PUE A DL R BT B 55 R
IR NN S TR LS R i I ()]
R,

TSR S Ao 25 LA v i i B )
R FUAT v ) B T ) A AR P B O
i A AR ARV SCHER A o FLAT RN W 1
JEU TR A A0 4 P 32 BIOF TSN 510G . BRAFLAT I
J5,ex TG S (K pH (E B W &% 8 E ) A
(MBER R o 1 g ) 45 PR B 3l , A B e IR
it 52 Ve ECHE R RE 1 A REAE B B h AT, AT
SEBLFLAF TR Y £ AR L g AR FLA T A R R
SERLIIERS 120, FHRRBE T 1 b e 20 1 s 60 e mT 3
s b AR BEBEDIRE, SRR e EDLIA AN

by BRI
DOI: 10.16429/1.1009-7848.2023.03.007

KA. 2021-03-08

E€TH: BRILA ARRE IS0 E (LH2020C027)
E—ER: T &, Wit By sy i

WSS, DfFH E-mail: jiage_ma@neau.edu.cn

R ZR B L 2 —, RSN R R
U 1) 285 B RE 3 55 A i P RS R B AL RE
ATEICR, XHERRR IR K g 32 G R A
A fi 152 R

AHFFELL 16 BRFLFT B B AR B TE X 5, 70 B
A SRR A R B RE T, A0 25 U R A A1 3 T 2k
BRI FURF R, BT b B e A A g e 2
Caco-2 R AYBE T3 o Jo Hr X 1R it I £k 14 Tif 32
P, P45 A FURT T B BR AR 1 75 G 5 200 M 355 11 , 3K
P EA L R R RE S AU AR B i 3 3R 58
1S 52 P 9 i A2 FLAT 1A

1 MB57R®

1.1 #RERF

L1 bk gtk s2alEU Al -+ i FL A =
(Lactobacillus paracasei)1.1013.1.1014,1.1016, %
+ FAF B (Lactobacillus  helveticus ) 1.0632 .
1.0637, 8 % #L ¥F & (Lactobacillus plantarum )
1.0328.1.0332.,1.0628, T E&FLATF (Lactobacillus
casei)1.0375.1.0415, W& {2 FL 4T W (Lactobacillus
acidophilus)1.0731.1.0732 .1.0735, f 2= B L AT
(Lactobacillus rhamnous)1.0914 .1.0915 , 535 i 1%
H AR e VT A S 58 A b X A% G A R
mir, PRIEC T AR AL AR R L it B R R
4% % (Key Laboratory of Dairy Science,KLDS); Ff
EHEFLFF GG(ATCC 53103)F 2 B Mk, A
JeAM 2R B 2o g B 5 e o0 R A BR
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(Staphylococcus aureus )CMCC 26003, 15 %€ 1>
I'TH  (Salmonella typhimurium)ATCC 14028 J K
B R E  (Escherichia coli)ATCC 25922 N +5
IR, PRI T AR AL AR R L B EOE A
SIEyE AR AR Caco-2 dHJL, rh Bl
B b v A= B e 4t A I s

1.1.2 0 R M F 2R MRS W7 5 % AL i
J7 AW 10 o/L, S F R 10 o/L, BEREE R 5 g/L,
BT 20 o/, Fr 5 IR 4L 2 o/L, K,HPO, 2 ¢/L, 2.1
15 gL, iE-80 1 g/L.,MnSO,-4H,0 0.25 g/L,
MgSO,-7H,0 0.58 ¢/L,pH 6.4 +0.2,121 CF & &
K& 15 min; LB H5 5 HEBC Ty . AR AR 10 g/L,
NaCl 10 g/L, FEEHEHR 5 ¢/L, ¥ pH (HH % 7.4,
121 CF & B KT 15 min,

M AR B IR AR . SR IR JR AR v ek R PR AR 8
F=4E (Dulbecco’s modified eagle medium, DMEM)
re W S A B IR AR B @ DMEM 5 37 56 9 4 58
1094 I35 1 i 4 LT 1% M9 3T (100 U/ml %
B3 M 100 pg/mL 558 R ), &5 0.22 pm KR
UE AT SEBR R L4 C TR H

HE AN, AN, FHEE, £ Sigma-
Aldrich 22 8] 5 i3 4R 17 , 22 B HyClone 2\ 7] ; CCK-
8 ikl &, SEE APEXBIO ¥R A BRA F ;1
EHBE-EDTA 1L, 35 Gibco AH]; JITUE
H o g g b R EFRHE A RAF
1.2 FEHEE

UV-2600 5 5h—nl Wl i, B A B
] ;SpectraMax reg iD3 ZIIRERIIRAL, EH T
1 () A R F] 5 LDZX-50KBS 7 20 R ) 7
WKW, LR ZES P deil) ;SW-CJ-1D # i
TAES T3 M AL 25 47 FR 22 7] ; DHP-9082 7 Fy,
PRI IEFRAE, Bl ERHAA IR R S HF90 —
AAbRIE SR, Ll JRAAR A IR A ] H1750R
B HE R VRSO, BRI T E= AR T R
AHIRAH
1.3 A&

1.3.1 BEAIEAL B R E T -80 CTF Hl R A7
B P 2R FLAT B AR DR 3 B 2% 1 45
Ml 3N T MRS WA B R 3 37 CF 15 5% 24
h, IS TE AL 3 R DAL T AP G 7, DA TR R4k
Bob B, 78 MRS 3ig AR b 3 Xt 2

T 37 CTFH: 3%,

1.3.2 FLFF B0 B B I g e e R A
Gong ZFPIT IR 4= HEAR B BE 9 /L T 2 16 BR AL
FUAT R RS0 BRI RE T . 2304 16 BRFLFT R E 2T
4 °CF 5000xg 0> 10 min, B35, Jo40 i &
% 35 W (Cell-free supernatant,CFS) 43 A PR
g3 —H o A R R B E W, LA 0.22 wm B 7K FR B
fR g s 55— 2 mol/L NaOH ¥ I 1E Wi 1)
pH I ZE 6.5, FH 0.22 wm JEM LI . 78 I AR
AR 10 mLL B KB 2%B 05 |, Fr B 5 0 P9 4
6 mm (A EEAR R ICTE 5 [ 91 0L L K 3 A
& 7 TR 17 3 35 A0 2 A AR EEAR R SRR ST Al
o R AR EEAR I | e LR AL 100 p 3L
B LB BT, E 37 CC R IE R B R 24 h,
AR RO 410 B P 7Y ELAR (mm)

1.3.3  FLAFE X Caco—2 40 19 Z5 B fiE 1 I
Caco—2 AR HVER I B2 Al 2% Tuo
SO T VR AT A M TS AL AR AR L R A T A
PR FLAT B, FUAT R B RR G B 80 A 5

zsawz(%):%xloo (1)

N 0N ——73 501 g AL A i A &t B
A FLAT B 8 [1g(CFU/mL) ] .
1.3.4  FLFFTE T 10098 J5 3 X5 Caco—2 4 it 1Y 28 B
REIME o aE it 5 4 HERE S il o iy
SARFUAF R T T 3 R B X Caco—2 40 i 1Y 2
MEE 1, 2% Zhang S5 7 . FUAT R AR T
93 JEL B KT Caco—2 21 L ) 25 B, I 2 0 A 5K

éﬁl}ﬁﬁﬂﬁ%ﬂ%(%):(l—%)xloo (2)

%N R N——743 5] Ry ke B A A
I IR Y %G F S [1g (CFU/mL) |
1.3.5  FLFT 12 X AR B AR R PR 858 1 31 114 T 52 0
¥ Z R FUAF B H AR TS B 2% W e b i B2 Fh 1
2L 2 mol/L. HCl % % pH {H £ 3.0 % 2.0 fJ MRS
WARKG F2 5 5 Rl PRI 0.3%5% 0.5%4 i1
R MRS MRKE R 5L, IRA G S BE T 37 °C,
Y MPREMEE 1.5h K& 3 h, I LUK MRS 335N
X R 3 A T AR R AR 37 CCIRAE T KR 5% 48 |,
WA (CFU/MmL) . FLFF TS R0 E A

12 (%)= %100 3)

Nm
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KN, B N——50 00 R B 37 Ja K 5 R 1R
AR i A FLAT B B X [1g (CFU/mL) )
1.3.6 LA DRRT 6 92 200 B 375 14 1) 52 i)
1.3.6.1 LIk 20 200 b 8% B 0% 1 D00 e /) B DG O ok
EL 20 i A8 7] 55 2 1B Amrouche MG 7 B ) 1
Frs v BRI IR, IR IF 72/ IR A e & A
5%CO, RH 90% K K5 F2 46 37 CIEE 48 h,

ODsg o fELo LI 2000 014 5 A (L L 308 48 R 3
VNN
JIALIAR L 200 40 % A fEL=A A, (4)

I K EEL 20 14 B9 8 (PT) :AIA—As 5)
A A I ODusy ;A A0 F FIHE

Xﬁﬁﬁgﬂ OD450 nm;A 3_?LH:%X¢,H§ 2E. 0D45() nmo

L CCK—-8 ¥ 73 A JWL bk L 200 i 1% 18 2080 % P00, ) 5

F1 EKEEEGEKEAMETR
Table 1 Methods of adding samples for the splenic lymphocyte proliferation test
it LTS SN

xaiRka 200 pl 49 J 3 ik

B b 3 8 4 20 L % B 3% i A 180 L 1106 A/mL # . 20 & 7
FA b 5 2 40 20 uL 5 pg/mL 7 £ % @ A(ConA)Z 180 L 1x10° A/mL #k & 40 i & i
LA AT 20 pL 4% 4 84 105,107 & 10° CFU/mL 9 $LAF 8 & & 180 wl 49 3% 3 i
K 20 pL 442 4 51 % 105,107 3 10° CFU/mL 8 $LAF B & 5% & 180 L 1x10° A/mlL sk & 49 i & i
1.3.6.2 M8 i 1 W5k 4t i o AR 7K 1 B A i v TARUETE bR 2R FLAT W GG, & FLAF T CFS

SLRESTIE /0N RN I I 4 i ) il 45 2 BE Lim
SRR Ty i o /0N BRI M 0 00 B LA 100 /AL
A 2T 96 FLAMIE TR N, 7E5 A 5%CO0,,
RH 90%M)IRA G F2 46 37 CHEE 4 h, TG EE f5
7 LW, 208 1.3.6.0 WREE X, B fL
WM 20 L. CCK-8 1557 4 h, M3E ODusy e
{8, Lh 100 pL/ALER NN 0.19% P21 G2 (0 3 | 4k 22 1
FE3h JaFha g Ak, LI PBS 2% M
M VE R 3 W, AL B 200 wL 40 24 fig
W, AR A 55 5% 2 h, MAE ODsyg o 1H 6

1.3.7 HudiabyE LI EE 3k, 4R
H AR 22 2R . SR SPSS 26.0 H1 % B & 7
2550 M1 B Tukey 5 566 6 5 HE 17 2 & B, P <
0.05, Bl dli ) 22 55 1. 2%, SR ] Origin 8.5 2 F4x [,

2 RS54
21 IAMEMEEMSE

A3 3R 16 MR ZLFF B A S TG 40 & 19 LT
W pH AE R 6.5 1) V8 Wt A7 90 o 105, 45 51
WK1 F 2 s Fm - FLAF A KLDS 1.0637 17T
At % T L3 W (CFS) X 4 B 40 45 %4 3K & CMCC
26003 1137 1 B B A2 A (25.01 + 0.04)mm, B & &

(1 pH (E I 2 6.5 J& , [7]—FLFF 1 /9 410 B4 fE 7 35 5
HIEIR(P<0.05), 13 BRFLFFEHERR 5 /Y CFS X 4:
TR O I0 B ELEOK T 15 mm, AE A FLAT B KLDS
1.0328 11 CFS XJ R4 FEVP TG ATCC 14028 1y
TR BOR W3 R T AR E TR AR (P<0.05) . A 10 #4&
FLFF# CFS(pH 6.5) % KA ATCC 25922 1Y
P P B AE 15 mm DAL Halimi 8800& 3, & T
FUAF B A pH (B85 5% L 35 VO 4 1 18 B A 4R A1
PO A XA BRI D TR R D o LR AT, AL
10 BRELFF B, A BRI BT 3 MRk I T Y g
IR
2.2 FLFFEX Caco—2 4 Ay F Mt &k

W 4 s 11 #RFLAF# 7R Caco-2 41 g -
H BB R AE (241 £ 0.42)%~(12.75 + 0.25)% 2
[, 3 A5 #1F TR bk SRR B S RIS AT
KLDS 1.0332 KLDS 1.0328 A it + ¥ T B KLDS
1.0637 XF Caco-2 4t Jif ) 26 Bt 58 77 b & = T B2
WEFLFFIE GG (P<0.05), AHFFE R I V& 1
B, o3 0TI T BB R T o O A — SRR P
FRicid, il B A B 1) B B, 33X 1T BB 2 i B A SR 2
SRR L 6 Bk X Caco—2 4 B BT
BB E B9 FLAT B . Sophatha 2SI RIFSE B, FLAT
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A0 €5 1% B B CMCC 26003 410 % W L
[ 49 f5 %% 5 8 CMCC 26003 41 i &% L33 (pH 6.5)
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ENCEESOE R RN R 73
Different kinds of Lactobacillus
TE . AN E]/INTG B AN [ TR A 1 10 1 2085 i) A7 A 3 M 22
5, AR RS B SR AN TR) 0 A0 L & 6% L3 TR0 fif 1% 410 T %
L TH) A AR 2V 22 57 (P<0.05) o

1 TEMENAFFERNESECHERE
CMCC 26003 K I 5 31 R 4 #7
Fig.1 Analysis of antimicrobial effect of different

kinds of Lactobacillus on S. aureus CMCC 26003
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ATVl 2K o4 FLAT 1 TR B

Different kinds of Lactobacillus

I I I I S I R o
A 0 o8 9 7 g8 8 Y 1 9 1 Y 0

T AN /NG AR AN () B AR () 400 5 280 100 77 A Ak 35 4 22 S, R
[7i) 5 RE AR AN [ I 0 M 242 T L 55 VR o £ 400 T 2R 1 7 A

EPEZE R (P<0.05),
3 AEAMERNILFEREKIFIFE ATCC 25922 £

MEAKRS
Fig.3 Analysis of antimicrobial effect of different kinds
of Lactobacillus on E. coli ATCC 25922

TRTE R A1 286 B Caco—2 4 L 149 280 15 410 i o it 747
Rh WE AN MLA A — ARG, AT B R
45 Caco—2 21 /M0 2% S 1 BE 9 LI FLAT 687, BE S 47 b

o 0X

30 FRETIEL T ATCC 14028 KA KR Lt
(500 RSP TG E ATCC 14028 AN AR Lifi (pH 6.5)
Aab  As
25+ Aabe
Acde
Acdef A gef - Ba - Beb : Acdef

0T P T AR
Inhibitory zone diameter/mm

Wt N @ (@ @ @ (@ 3 N g 1 o oY
AL DY AT 0627 062 L 37 QX gL o g1 g g1 0\ Y

> R0 SRR SRR R R > oD © o o0 o >
IR TR ACRY ARG AAO AT O RO L AR AR AR S AR ATA DA LA L 8
R A A A A A AN A A A
B %X» ‘&X» @'ﬂs ,@”0\ @"”\ ?ﬁé X% @@ @@ @@éﬁ’%%ﬂ%

ATV S B LT T b

Different kinds of Lactobacillus
T AT /ING S REAC SR AN T3] B R A 400 B8R o) A7 7 2 V22 R R
[ 55 B AN (] TC AN M e e 5 SRR i A 40 B 80 i) A7 A
FHMEZE 5 (P<0.05)
B2 AE#HEHNATFEHEGIIRGEDITRE
ATCC 14028 HIIE KR4 #7

Fig. 2 Analysis of antimicrobial effect of different kinds
of Lactobacillus on S. Typhimurium ATCC 14028

B 5
Adhesion rate/%

S N A C IO S S U A G
ROUIRCCRR RN AR SR R RN A

&

) AN R @ el
@\X/ﬂa @\X’@ %& ,@% ,@‘{"\ X@‘ 9?% @@ @@ @5—,

N T ol 26 £ LT T TR R

Different kinds of Lactobacillus
AN ) /NE B ARSR FLRT TR R R 1 BB R 2 ) 25 e
(P<0.05),

B4 ZLHFEX Caco-2 AR M
Fig.4 The adhesion ability of Lactobacillus strains

to Caco-2 cells
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2.3 IFLHETFHFEEX Caco-2 4 A i & Bt
BE

MTE G HEBH R 41 F 43 i 0 % S 6
BRFLAT B B AR vE AR LGG K48 3 ¥R I X Ca-
co—2 AL ZE AR, R IEFLFF 1A - T Ji P
HET 1 E i A 25 B AL

WE S5~11 s, A [FE R FLAT #1003 R0
PR Caco—2 B A VE A TE R K 22 57, 10 ofil e 4
(17.14 £2.20)%~(78.41 = 1.17) %3 Fl . M FLATF
7 KLDS 1.0332 X 4z B (4,4 % 5k 7/ CMCC 26003
(85 4 M A ) 8RR 5K (75.27 £ 2.61) %,
R FLAT B KLDS 1.0328 3% 4+ 1 40 ]  KLDS
1.0332 HERH PR ] B4 ZEVR T T IR ATCC 14028
XF Caco-2 4 Ma B B R B 4F . Tglesias 458145 H
B A AR 2 R TR S R FLAT IR GG 3t
R e LT P i, T 2R AR A I I R A
LIEZRERSI= N 7B RS e e £ R % N 5 €5
RN 3 AR B AR RGBT M FLRT
B KLDS 1.0328 KLDS 1.0332 A 2 -+ & FLAT &
KLDS 1.0415 XF A< 250 b 3 B [ 1 1) 26 B A 5
AR
2.4 FAFEE b7 E e R E R
241 FFFEXRRAE ZME i, Tz E
BRI IRELEH AR 2R ERZ R, H

0 oA | 2% )i I B

aA aA

60 - &
bB aAB

ZhBRHT i 23R
Adhesion inhibition rate/%
w

03 14028 23922
omee P @ ATCC
e I S
e e

ENCE S EE ]
Different kinds of pathogenic strains
T AN B AS R0 7 7 X 2 i) 22 5 35, AN )
R P B AR A T JU T =2 1) 22 57 {2 35 (P<0.05) 5
5 BIFEILIFE KLDS 1.1014 FHFEHE
xt Caco-2 48 A i 34 Bt 0 %1 £ A
Fig.5 L. paracaset KLDS 1.1014 inhibited adhesion

of pathogenic bacteria to Caco-2 cells

W pH (ELAE 1~4 30 [N e sh ™), AR 5T 50 B 3 1k
FLFF B AE pH 2.0 & pH 3.0 BRPEFREE T AL BR 1.5
h 5% 3 h J5 AN, thaR 2 a0, ZLAT B AE AN TR
e M IR N ARG A 22 5, X F R — M pH
(H R PFLFF B, A7 IS SR8 B O 7 A 1] (4 38 Jon i
A I FEAR AP FLFT# KLDS 1.0328 #il LGG 7E 1R
138 R AT BT T 32 M

70 an | A% )0 I R

aA aA

60 &
bB aAB

50 bB
cC 7

or B

30+ B

201

LIRS
Adhesion inhibition rate/%

10F

003
600"
cC

i O

922
ace™
e *

%
AT e
ol

ENCERESTE epc |

Different kinds of pathogenic strains
TE AR NG TR AR A R0 A5 7 U2 0] 22 5 25, ATl
KRG TR A [ J5L 3 =22 i) 22 57 k2% (P<0.05)
B 6 ImETZA4FE KLDS 1.0637 FHiFREE
xf Caco—2 4 B i & Bt 410 %1 4E A
Fig.6 L. helveticus KLLDS 1.0637 inhibited adhesion

of pathogenic bacteria to Caco-2 cells

U272 34 4k I %

80 - aA aA

[ ? o
bB
60 - b é
50
40
30F
20
10F
0

aA
B
cC
26003 14028
e P e St A
W

RN RS
Adhesion inhibition rate/%

¢392
e

NG L ES R ey

Different kinds of pathogenic strains
TE ARG B AR AN R 45 1 7 o 18] 22 5 W 2, AN Tl
R T BEAR A ) J5 3 2 ) 22 57t . 2 (P<0.05) .
B 7 #E#IAFE KLDS 1.0328 FHimEHE
xt Caco-2 48 R i) &b Bt 0 &l 4F /A
Fig.7 L. plantarum KLDS 1.0328 inhibited adhesion

of pathogenic bacteria to Caco-2 cells
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Different kinds of pathogenic strains
WA FNG TR A RS O Xz ) 28 5 3 R
KRG AR A TR0 J5L 1 =2 0] 22 57 2. 3% (P<0.05) 5
8 #EWIME KLDS 1.0332 FHfEHEE
Xt Caco—2 4 B 19 & Mt 0 %I 4/E A
Fig.8 L. plantarum KLDS 1.0332 inhibited adhesion

of pathogenic bacteria to Caco-2 cells
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0272 ses 4o (O 245
S
‘e\; 70 2A
3 A
Z el bA
% 2
== O a o
= =2
=2 a0f bC
£ .=
-L“«g g 30l B cB
‘n bB
£ o 7
=
10k
g » 8 2
260 07 0
ppee®® posn<8 i
AN [ 2 1 B0 T

Different kinds of pathogenic strains

TE A /NG TR A M A O sz ) 22 5 2, AR )

R FRARFA [ I 2 ] 22 5 .35 (P<0.05) o
B 10 #¥WEHFE KLDS 1.0915 THHEEE
xf Caco—2 4 i 9 & Bt 410 %1 4E A

Fig.10 L. plantarum KLDS 1.0915 inhibited adhesion

of pathogenic bacteria to Caco-2 cells

90 U365 4 [

0F .4
0} 7 4B
60 B ?

sof L bAB

40 bC cC
30k

20 -

o0 B ) %6
Adhesion inhibition rate/%

10 -

0

1] 14028 2592
e A 8 K

AN TR R 28 19 00
Different kinds of pathogenic strains
T AR /NG TR AR A TR VR Dy 5 8] 28 5 W 25, AN [l
5 7 AR AN [ S 2 ) 2% 5 3 (P<0.05)
B9 #EYWIAFME KLDS 1.0415 FHHFEEHE
%t Caco-2 48 Bl i b B 410 1 1€ A
Fig.9 L. plantarum KLDS 1.0415 inhibited adhesion

of pathogenic bacteria to Caco-2 cells

0 3% ] vl I B4 A
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0 cB cC
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Zh B ) =
Adhesion inhibition rate/%
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o oMee 240 & ATCC %

e e
pre®

el

ENCEEESFE )

Different kinds of pathogenic strains

T A /NS TR M A 5 sz ] 28 5 e 2, AN )
KRG FRARFRA R U 2 ] 22 5 .35 (P<0.05) o

B 11 REHAHE GG FRHFER
%t Caco-2 4 i B9 Fh T3 I 4E B
L. rhamnosus GG inhibited adhesion

of pathogenic bacteria to Caco-2 cells

Fig.11

%2 AFEETREYEH ERETHOREE (%)

Table 2 The survival rate (%) of Lactobacillus strains under different acidic pH values

. pH 2.0 pH 3.0
A 15h 3h 1.5h 3h
M4 SLAF T KLDS 1.0328 80.86 + 1.48% 55.86 + 0.31% 91.98 + 0.42% 74.54 £0.52%
M4 5LHF E KLDS 1.0332 68.91 + 0.66" 51.90 + 0.83* 84.08 + 0.87% 63.58 + 0.65%
F 8 5LAFH KLDS 1.0415 69.31 + 1.60% 33.39 + 1.04™ 75.50 + 1.23% 61.03 + 1.37*
RERIAE GG 83.55 + 1.46™ 59.93 = 1.58% 93.32 = 0.46" 76.54 + 0.82%

T AN PSR A — pH AR B Ak BRI (6] R AS ) FLFT B 77 3 3 18] 19 22 57 0 35 5 AT RS 7 AR T] — FLAT BRI 7E [l — pH i A [ 4k B

1] Z% 0T A7 305 % ) 25 5 42 3% (P<0.05) .
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242 FUFFBEXTARER sz IRERgA R e —
Tofr 25 T 35 1 791 3t S 200 T 40 BB 405, A i B0
i e A= 23 T ZAE T Mathara 252K 1 0.3%H)
JIE R T BT 25 AR AR IEAT IR L, Y AR TR R
F 50%I HAT K47 1 0 AR B aa bk . AT L

FFRTE 0.5% R ER W36 3 h J5 1736 R N 50%~70%,
HA Y FLFF B KLDS 1.0328 7716 K1k (69.54 +
1.05)%., 45650, ik A% 2L AT i KLDS
1.0328 #EAT 5 B 5% .
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Table 3 Survival rate (%) of Lactobacillus strains in the different concent of bile salts
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transformation of splenic lymphocytes of mice
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Simulated Gastrointestinal Stress Tolerance and Immunomodulatory Activity of
Probiotic Lactobacillus with the Ability to Inhibit Pathogenic Bacteria

Yu Wei, Miao Yusi, Liu Xin,
(College of Food Science, Northeast Agricultural University, Key Laboratory of Dairy Science,
Ministry of Education, Harbin 150030)

Li Yanan, Hou Juncai, Ma Jiage"

Abstract In this study, 16 strains of Lactobacillus were analyzed for their antibacterial ability against pathogenic bacteria
Staphylococcus aureus , Salmonella typhimurium and Escherichia coli, adhesion and intervention of pathogenic bacteria to
Caco—2 cells, resistance to acid and bile salt stress and regulatory activity to immune cells. The results showed that the
diameter of inhibition zone corresponding to the cell—free supernatant of L. plantarum KLDS 1.0328 was more than 15
mm. Using Lactobacillus rhamnosus LGG as control, six Lactobacillus strains with stronger or equivalent adhesion ability
to Caco-2 cells in wvitro were screened. Four strains with strong inhibitory ability to Caco-2 cells were further screened
based on the competition, exclusion and displacement tests. The inhibition rates of L. plantarum KLDS 1.0328 for compe-
tition of S. typhimurium was (72.52 + 4.94)%. Additionally, it is confirmed that L. plantarum KLDS 1.0328 has strong
tolerance to acids and bile salts, has a good regulatory effect on immune cell activity, and has the potential for further
development and application in food industry.
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