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Probiotic activity of a strain of Lactobacillus plantarum
isolated from local pickles
DUAN Chao, WAN Cui-xiang"

(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: In this study, 17 stains were selected from the Chinese traditional fermented food by colonial morphology,
gram staining and soluble calcium transparent circle. 16S rDNA sequencing technology was used to confirm
their taxonomy status. Their ability of acid resistant and bile salt resistant were tested. Four strains, WHLP-01,
WHLP -02,WHLP -03 and WHPE -02,could survived under the environment of pH 2 for two hours. The bile
resistance experiment results showed that the WHLP-01 and WHLP-02 strains could survived under ambient
of 0.3% bile salt concentration. In addition, it was found that Lactobacillus plantarum WHLP-01 had a significant
inhibitory effect on the eight common pathogens,and had a good ability to reduce cholesterol. Further studies
should be performed on as micro ecological agents.

Key words : pickle; Lactobacillus; probiotic activity; 165 rDNA

FE S ES . TS201.1 X ERFRIRAD ;A X E % 5:1002-0306(2015)24-0201-06

doi: 10.13386/j.issn11002-0306.2015.24.035

NEER DL ACHEPUECWE 1 HE )t i 2L . Har, —L&
I FH - 2 28 B b R TR AR AT A TR 12 T JIH 6 e ) 959

FLIR A (Lactic acid bacteria, LAB) V2 415 H548 DL,
P Ay 2 AU = i) e 1k DR A B, A7 HAE T AN

1B . FUAT B Lactobacillus spp.) FE=LABAH HAG 5
LA PRy HE I — - FE1, Savage SRS N 11 1 B ER
BE W E B BEEAT 347, RILFLAT B (Lactobacillus
spp) N EBEgEMAY 2 —. FATE T LLTEgIE
KV, P AR SR I A A AL PR 2R AR TR A
IT P9 W 55 A T S 230 R ARG N A e N T[] P2 1)
O AR SIS AR p HIA BT, BH 1L ZMJEF JR AR R NAR 5 i
BT S7 I S 2% 2 2245 A AR AE 0. A S AR5
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FHT- B S5 125 07 0k SRAF BEAL LR B 1 70K SR AR A
BT RER AR BRI A AT SR AT IR
K AR RS R IR A 1 VL8O L B JIE L R 1 45 S5 MRS T
H R L OXIOD s [l A AH [l i 1Ly 4k s PCR
Mix HATaKaRa; R E4EE  FEPEAL T

TEL BT R4 L B 35 M A AR AT B A
" G EOHL EEThermo N &) 5 H e 28735 J1 K
B RN T & Um A G sl fEE
Eppendorf A w] s L pHil B AEs) ;s lF
ROV E Sartorius A F] 3 7214366 v LA
=ZOHTAXER T s PCRAX 45 Eppendorf 2 7] s DNAZK
SFHVRA JEE S — IR A A .
1.2 LWHE
1.2.1  E57E3Emch)  MRSHAR: FEIE 2 I SCHik[11]
7L . MRS AR IR 3L : 22 SCR[ 14 D7 VA B,
INAN2%F g o T RS MRS 8] 44 1% 97 36k - 23 A SCiiR[14]
TTIENECHE, A 2% B8 5 2% 1525 . B[ I MRS
PR Rt s 2 B SCHR[ 1517 VAR -
1.2.2 BRI TR
1.2.2.1 W HOHSEPEARS~10 g, INAEEAT20 mL
PRS0 mL 20V b, IR . BUS IR
1 mL, G B A B EL K MO 05 B0 BE AR RS, 451021073,
107,105,107, FEANEL FEHR 0.1 mLI 5] AT T MRS
B, F37 CCREAIG FRAE P 159724 hs BRI A G BL BE
AT BB X B V5 T A AR AE AN IR ) B8 9, 8 1L I
RN Lk 3 25 ok, SRS 36K T BR Ak -
1.2.2.2 K06 K105 SRAT 10 B R B R T R A
MRS [E AR IR I 2237 CHIFRFA P 157824 h; B EUE
17 P 2 RS P 11 BR v, A HOEAT 3T R I £k 4lifb 4
BERESRE, PRAF VTR S5 I B R, JH AT 45 =% IC S (ALt
K22
1.2.3  BRS THE2R %S E P IR AR A L
7 B R MRS [ 440335 37 k1 PREX 24 o B 9% B AR 0
AT B ¥ PCR Y o

PCR 54 ik 1] 16S rDNAE [T 514 27F Fi1 1492R
(27F:5’ —~AGAGTTTGATCCTGGCTCAG-3" Fl11492R:
57 —=GGCTACCTTGTTACGACTT-3") "2, ¥ 4T PCR J¢
N TG HL0 4.0 WL PCR Mix 5.0 pL. EFiF5l
P1#5-0.5 WLELTHIT0 WL MR AR R s 3% 194 CCiAs P4
5 min;: 94 °CA¥ 0.5 min, 52 °CHE 0.5 min, 72 CLE
{1 min, 30N H 4 ; 72 CCZEAHS min % F PCR & W
A

J2 N 52 R HH0.5XTAESE thi e 1 1 9% 500 15 ki 55¢
e WPCRF=H5 W LEEAT B IERH 8 s FL VK, 140 mA H,
VK30 min, 285 T-GelDoc XRELK AR REE N WELHA%
S5 5 B PCRy= 4% g 28 )3 43 M 488 )7 51
1.2.4 BRI P M i3 52 0 4 mol/LIFTHCIA M,
S3 3 MRSYE AR RS FE2 3 (M pH 1Y 222,34, pH A
6.7 HFIMRSES FE FEAE by Sof W 2., — ik 1 52 0 o1 B i
PR I

B4 975 306 B AR 4 N I I MRS AR K% 52 5k v, 37 °C
BEAT PRA B 3524 h, SRAGAS [F B AR I PP T3 s LL3%
v Rt R AR R pHII MRS AR 77 367, 37 °C
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A T

JREEIE IR, 359722 h)5 100 pl, LLJCE PBSA 1045
BEERGRE, 45102.103. 10,105, 108 B IR J& , B34
BHAEEL100 wLoy S35 WA MRS b, IR 4 B,
FE24 hJE VI BN B L

1.2.5 BRI AHEEEE M s 3L MRSHAARSRS F=
T, AN T2 B0 0.1%.0.2%.0.3% 1) - H 5,
T115 CRE20 min )G A SEEG A . AR NHE ER 1)
MRS AR T2 I AE K Xof A4 .

PL3% (v/v) 422 Bl B0 Fh 7908 NS [R)IH 36 )it &
SrEUPIMRSIR AR BT 7236, 137 CIRABE TR, 592 h
JEHURE100 WL, T I PBSA 1015 56 Akt , 25 FF
JEWE A102.10°3.10%.105. 10, £E ML AF 100 L
53 IS URAT T MRS AR, RAR RS 57224 h, UG i
R RERA S5 A AP AR 55, LAY TR T 50025 TH 55 B 288
1.2.6 BRI 0 356 T S 36 A O e 11 A 7T TR
R, A0 35 B 1 A2 2 Jr e B (CMCC 54007 , KT
FO157:H7, B FE ZEHAF B (ATCC 14579, A5 9€ v
IS (ATCC 1331 D, S8 (28 EK B (CMCC 26003) ,
5 W25 7 A1 B8 CATCC 51329) , AR N K & 24 3 (ATCC
2593 1) AT ERAE P B B (CMCC 10104 8K 0995 B8 A
TN BRI, B S0 SR AT IR0 R B ARAE D AR R ik o 2k
AR VIS TL I SRR AT F B G PRI o AR A 400 B
BBl A7 K0 s VPR L0 B 25 R0
1.2.7  TEURR A 3] B e g3 aakie E [ S e i
5E 2 M GB/T 15206—1994 £ & H JIH & 5 14 ) 52
v ok P R e v, o I X B 7E MIRS ¥R A 35 717 3k v
WAL JE , $% 2% Go/v) IR FEPR L3 42 45 100 mg/L
JEE B MRS AR FR At v, 4637 CIRAKEFE24 he
TR RS FR0.8 160124 h PY AN I [8] & 43 S B AE , 4l
FHEEARAT-560 nm AW LW GRS, id S Ay DLACEE
TR PR A HHL ] 5 IR MRS 8% 97 34 g AR vEZ Ao

JE [¥5] 5 B2 AR 55 (90D = (Ag—A ) /Agx 100
1.2.8 FHuAbBl  SRAISPSS 17.08¢8 v A o) sz i
P AT eVt 0 BT, ML A 56, T AT S 96 1 B 3K, 5K
55 Fa AR R V- I E bR 25 o o W S50 T A9 $ s i
Prism 64K A4HAbEE 5 HT , 223 1l e AH SC R A% 5 AR 1B
HAMEGA SERAF LR ARR bR U B AR )T 41 5 52 58 07 34
MI17ER BRI R 16S rDNAMI 52 J7 51 LA Clustal WHEAT [P 51
Lt X7 )&, 12 FH Neighbor—Joining B {4422 il R 98 & B M o
2 BERENH
21 EHKRIFEER
211 BERRE QPR S R SR SR A A
Ha 3 28 SRAT 36 R 0T B A, 480 AL 01T, SRAF 1 7TRR SRR
FLER T , FOBR¥& R I S M g 4 AR e R iR e 1,
TS MR A3 SRR B ATE SRR L E LT R . AER
Hrar LU B, G5 14 17 R B 1R R Y 2 L A, TR
s AR TE S ARG R AT AT FIERIR, o WHLP-01,
WHLP-02, WHLP—-03, WHLP-04, WHLP-05, WHLS—
01 FHWHLS-02JE &5 b $231x , 2 #F % s WHPP-01,
WHPP-02, WHPP-03, WHPP-04, WHPP-05, WHPP—
06.WHPP-07, WHPE —-01 fl WHPE —-02 /] JE 25 A1 480,
ERCIREE o« EATIFEMRS [ 43S 7755 F AR 4 11 Bel 355 1
T TR AT OEES, A FLER R I TS0 1E o
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Table 1 Results of colony morphology and diameter of dissolved calcium carbonate in MRS solid plate of 17 isolates
i 1 R A [LRESIS zSion RS ] EL4% (em)
WHLP-01 FLE A, W, ALt 55 LSRN 1.9
WHLP-02 FLA A, B, WO 55 FEFFAR 1.9
WHLP-03 FLEE, W, DO RS KAPIR 1.9
WHLP-04 FLA A, B, WO 55 RN 1.8
WHLP-05 FLETE, W, O RS KAPIR 1.9
WHLS-01 LA, DGR, i KAFARELFATAR 2.0
WHLS-02 FLE, ILGOETE ST, Ui KATARBLIT AR 1.4
WHPP-01 FLA®, FIESGE, A5 BRAR L5
WHPP-02 FLE G, ATE SR, 760 EE SN 2.0
WHPP-03 FLA®, R SGE, A6E BRIR 1.8
WHPP-04 FLE G, ATE SR, 76 EE SN 1.8
WHPP-05 FLA®, I SGE, A65 BRIR 1.6
WHPP-06 FLE G, ATE SR, 760 ESIN 1.3
WHPP-07 FLE A, G HEST, iR BRIR 22
WHPE-01 FLE G, ATE SR, 760 Bk 1.7
WHPE-02 LA, G HEST, iR BRIR 1.9
WHWC-01 FLE G, ATE SR, A6 ECIN 1.4

Y S |, o

1 03 8 VA PR 2 22 TR G B RS P (x100)

Fig.1 Results of partial type isolates under microscopy by
gram-staining (x100)
2.1.2 BHRPRAS PG R DU R 45 R AN 3% PR I A5 1%

FEFEPEAT SZ I, A9 70 51 32k ik B2 ob S W e AR 7S A
11 7718 e 1 5 460 B AR S TR 8 0 1P 5 59 JEAT WL
Ebix.
T7REER R 7= R Be g o 45 S =R 1 75, #1543 B
AR RS R 2 SR A 20T s o 65 AR, BRARWHPP-07,
MR BE ) e, B Rl HATIA 22,2 em; T B FEWHPP-06
FERRBE JIAXER S s 4G 25 IR YLt 25 S T, WHLP-
01.WHLP-02.WHLP-03 f1WHPE—02 VU Bk AT T = &
AU =R a8 ), B B HALARIE 1.9 cm.
2.2 THIEBEHR16S rDNANF 0 B R 4 53 #7 45 R
L7RRIFI16S tDNAJFHM)T>, 553 PCRES K an €3,
M 25 R BLASTHAF: EEX7, FLUT @ Wi R 25775 -

B2 0 BARR AR BR B MRS H 14 Rl 7 P

Fig.2 Dissolved rings of calcium carbonate in MRS solid plate

by isolates

MFR2H AT LA 2], il B R 1) 16S vDNAJT 415
ik AT 2 o X G B TR 6 97 AHABLRE 24 £ 98 % LA
b (BRWHPP-01, AL EE9T7 %) , 43 kK 1] % 5] A K4
FUIF R (L. plantarum) ; FLIEAT R (Lactobacillus spp.) ;
TN EREE (P parvulus) 5 J3EHE FrEREE (P pentosaceus)
iy B )7 BR B (P, ethanolidurans) ; £ SEER I FQ e (W
cibaria) ; JHE FLAT B (L. pentosus) FiE 1 FL AT
(L. sakei) o

FEARAETE BRI 35 (hitp: //www.straininfo.net/) HH 1
H 48K AH 5 Bl i 1A 3R B8 BK Lactobacillus plantarum
JCM 1149 (D . Lactobacillus sakei subsp carnosus CCUG
31331 (D) < Pediococcus pentosaceus dsm 20336 (T) FlI
Weissella cibaria KACC 11862 (D), {fi IMEGA 5% 1
L OKE 4 8K b AE TR 7 21 Ly S 56 T 308 1R 17 B BE AR
16S rtDNA 5 /5 %1 LA Clustal WHEFT /351 Lb X )5, 32
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MARKER WHPP-01

WHLP-01 WHPP-03
WHLP-02, WHPP-02

SO WHPP-04
WHLP-03 WHPP-05

I3 5 R AKPCRE: R
Fig.3 The PCR result of some strains
VE: VKIE 1~ 1143 35 WHLPO1 . WHLP02 %} {25 . WHLPO3 .
Marker. WHPPOS5 % 41 . WHPP04 . WHPPO2 . WHPPO03.,
WHPPO1 .

HR2 PRIETHRR16S rDNAM 7 A H 5 Honr 46 34
Table 2 Results of 16S rDNA sequencing and homology

analysis for screening strains

I HEDR ZEAH AL DR EEARALL AHMLLE
7 RGN B (%)
WHLP-01 GU125615.1 L. plantarum 98%
WHLS-01 HQ259237.1 Lactobacillus sp 98%
WHLP-02 AB617649.1 L. plantarum 98%
WHPP-01 KC336484.1 P. parvulus 97%
WHPP-02 EU626013.1 P. pentosaceus 98%
WHLP-03 NC004567.2 L. plantarum 98%
WHPE-01 GU125483.1  P. ethanolidurans 99%
WHPE-02 GU125440.1  P. ethanolidurans 99%
WHPP-07 JX232608.1 P. pentosaceus 98%
WHPP-03 CP006854.1 P. pentosaceus 98%
WHPP-04 AB904769.1 P. pentosaceus 98%
WHPP-05 HM130536.1 P. pentosaceus 98%
WHPP-06 KF048926.1 P. pentosaceus 98%
WHWC-01 AB761300.1 W. cibaria 98%
WHLP-04 AB548877.1 L. pentosus 98%
WHLP-05 KC815025.1 L. plantarum 99%
WHLS-02 NC007576.1 L. sakei 99%
WHPP-03
Bl WHPP-04
WHPP-05
99 WHPP-07
WHPP-06
Pediococcus pentosaceus dsm 20336 (T)
& WHPP-02
WHPE-01
WHPE-02
97 99 WHPP-01
WHLP-01
Lactobacillus plantarum JCM 1149 (T)
WHLP-02
2 WHLP-03
9L — WHILP-04
WHLP-05
WHLS-01

Lactobacillus sakei subsp carnosus CCUG 31331 (T)
—Weissella cibaria KACC 11862 (T)
98—WHWC-01
WHLS-02

B4 17RRIFE R R SR T W
Fig.4 Phylogenetic tree of 17 strains isolated based on
16S rDNA

JH Neighbor—Joining #% 1 25 1] R &¢ & & M, BEAT 21545

204 501552003

A T

PR HTOS, S5 BN 4,

M4 A LA H 3R WHPP-03 . WHPP—-04F/1
WHPP-05 2 [A] 43 545 BT 122 260, AHALLE 1K 31193 %
M WHPP—-02.WHPP-06.WHPP-07 F1 WHPE—-01AHLL
JE IR FE99%; WHPP-01-5WHPE-02AH LU 1K £]99% .
PL_ETE R IA 5 7 BRI AR ME AR Pediococcus pentosaceus
dsm 20336 (1D 355 1w IR 28 S, AHALLPE I8 21199%
WM WHLP-01 . WHLP-02.WHLP-03 . WHLP-04 .
WHLP-05FIWHLS-01 2 [R5 5  m fei gt , 35
FE) FLAT B AR UERE Lactobacillus plantarum JCM 1149
(D Z 18] (AR ALLME: I8 #1)98% ; B FEWHWC-01 5 & 5%
FRIT G R ARUERE Weissella cibaria KACC 11862 (T) 2
[ AHALL M 35 398 % 5 B A% WHILS—02 55 775 14 FLAF B A
HERE Lactobacillus sakei subsp carnosus CCUG 31331
(D 2 (A AHAL A 5 2197 % .

2.3 THERSLIRZE R

17 B4 U7 32 BRT AR 1740 T 182 < 6 45 SR =% B 17 AR R AR
1, HAFWHLP-01.WHLP-02. WHLP-03FIWHPE-02
VURK MR BEAEp H2. O35 T A Ay, ELIA]IE2 h (&15) .
— I W BB W pHAE2~3, DL 45 SRR, iZ4kK
i 396 R R HL A TR IR M A B N AR R B ), T B
JR AT T A R PR A 3 1T AR o

-pH2
= H3
=mHH4
108 ®pH6.7
10° . f ' 1
= 111l 1
= 10¢ | | 1
102
10° 1 I E
AP IPELIIILPIEFI I
Q/%/Q/Q/Q/Q/Q/Q)/Q)/Q/Q/Q/Q/Q/Q)/CO/Q/
NSASSSEN0VVRNSSS
AN A OAAAASA A
S bk

S AR IEpHAL i BRI/ K
Fig.5 The effects of different acid pH on the growing of the

strains isolated

24 THREHIIHER

{F i B8 92 56 AL il b, WHLP —01 . WHLP —02 .
WHLP-03 F1 WHPE 0225 4K 15 HEAT T i JIH &5 5256,
g R nEl6 N .

M 67 A 40, W AR WHLP-01 55 B ¥k WHLP—-02
TEO0.3%AH h ik & A5 4R e % A=K, 1 B A% WHLP-03
FI B B WHPE —02 3 8 76£0.2% S LU [0 JIH EL ik &
A,

LR T AN I JIH R S 86 25 R 5 ZeE 253 BT, PR AR
WHLP-013fe3 s 1 M T AR IH 26k g, LkWHLP-02
Wt e, VAR — MR SE S TR TR
2.5 BEHRWHLP-O1#E LG 4R

F 4 FUAF B WHLP-01 % 84 7 UL ¥ AR v 417 715 B8
IR ARSI ER S 8610, 45 SRR 3 T .

MRS, WHLP-01 % 88k $5 7~ 18 445 W ik
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Fig.6  The effects of bile salt concentration on the growing of

the 4 strains isolated

H3 BRRWHLP-O 1R IR 00 WO 1 IR AR (n=3)
Table 3 The inhibitory effect of WHLP-01 broth against

common pathogenic bacteria (n=3)

EERNC| IR P B4 ()
KIGHFF# (0157:HD 15.0£0.23
I TR R (CMCC 54007) 21.00.32
RN SRR (ATCC 25931 15.0£0.11
VBT GH (ATCC 1331D) 15.020.16
SR A ER T (CMCC 26003) 16.0£0.21
Hi 235 BB FF B (CMCC 10104) 16.0£0.29
B R i AT B (ATCC 51329) 17.0£0.31
ERE ZEAAT B (ATCC 14579) 14.0£0.19

PRI FH 5 68 PR A= R BT (CMICC 54007) PR 0B
HE 7 B otk , Ko I ASE ZFE FAT B A B BE 1 B 95 . F b
DL, WHLP—01 X555 UL i) o 2% B B M -5 BE M 3800 3 34
G R EIEH o
2.6 BHHWHLP-O1B&BEEfZ R0 45 5R
oA AR £ ot RN AR I 375 A 174 it e e SPL TR el
B THRENF ST H s 2 20, Sy ik, A SCR T WHLP—
O1 [ BA EL ] B R BE 7, &5 U B 7 BT s o
50
45
40
35
30
25
20
15
10
51 .-
0+ ? "
0 4 8 12 16 20 24 28
SRR i (h)

PI7  AS[RIES SRS DA PR W HLLP—0 1 P g A [l e 2 SR 11 52 )
Fig.7 Cholesterol degradation efficiencies at different

JOEL ] 5 e i 2 (%)

cultured time

M7 RS, TEARWHLP—0 160 1 [ i 4 25 0]
[E s W = Y R T N A s k= = 5
Hn[1k44%.
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ASHIFFE N B ALy T o o 2 3R AF 1V TRE P TR bR
WL JE A SF M g A AR A S HT A16S vDNA J); 1 %
SE AR R AR pHIR B R 52 P 52860, T 7TRR
M AR i 348 HH 3R AR A FLAT B (WHLP—01. WHLP—02 A1
WHLP-03) FH 1Ll £l 4 B3R B WHPE-02 5 3 11y 10 jot
v JIH R 52 PR ST, 306 H LA PR 5 JIH ER e 0 17 B Ak
) FUAT B WHLP-01 15 F42) FLAT B WHLP-02;; 75K
WHLP-015WHLP-02FJifif 2 « i I Eh P 3E 4T S v ]2
Sy MG, Atads H e B p HARL 5 s JIH £R 58 7 A4 S
A WHLP—01 . HERWHLP-01X% K AT 5 0157:H7
PRI A TR PR | o £ ] 28 BR R A5 SR B0 B LA R
LT ER R s FLAE24 W ¥ IE ] 5 B BRI 44 %, 5
T Al 586 L[] P 205 2 TR B, A L] 15 BE )0 450520, 25
BRI, R FAT B WHLP—01 H A5 1 S 35 42 B {2k
BRI e, FL D BEAE v g 13— 2P I ok R I -

&k
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it e 7 45 3 V-2 (8 49 5.06 ma/g M 25 K756 1
(L M2.17 mglg, 75 1S B SERRERAE 1 AT 1, & 1545 H
G 22 BRI R = R I L E
75 IFR340 W, PEHUHS TA]60 min, 2 L 60% « B
Lb0.1 g:15 mL. 2R S50 °C, 7E L4 4 2
T EAAEAT3IRCPAT SE 5, S 22 Bk P13 %R 2N
4.97 mg/g, RSD=0.20% , STt iz 1114495 4 4.84 mg/g,
RSD=2.07% , #fl 2 2% “F 313 2 5 2.02 mg/g, RSD=
4.46% , BT T PRV AEL 53 3] 24 5.10 mg/g.5.06 mg/g-.
2.17 mglg, LB P39 15 35 45 )ik 21 2 1S 7000 AE 1
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