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WE X P ZR ZBOLRA AT, RIS S F Z RGO A K PCTIS /752, -0 T LA K wtE
ot fe it B REMN HREMR KRR AR REERFRIIRAKREIFEESR, SR RW LB kAEY I
AL AN S4B EPSTLS 24 4 870 mg/L, % sh—7T I 3% & B EPSTLS ' R & £ & & R S AR M4 LA PCTL5 & 28
CA» 37T CH R RIF A K, BB EEMHT (pH 2.5,3.0 42 4.0) %7 £ 5 5 A 75.54% ,91.77% %= 93.69% , #£ 12 3 (1,2,3 mg/
ml) P HEFEEH T 40%, BREFHH 27.64%, 55 XK AT B0 L REF L H 16%, 3 R B A AL 69 55K 5 5 £ 0.88%~
16.97%2 18, MM 3LAFH PCTIS W& AFFELZ 5L AFE P AR EETHE R E M, TE— TREL L34
KA HHFTRFE RARNHERE BH5LRARLRA 2 XECRHHRARRDAFEH A K PCTIS £ Wi L&kt
DPPH . # H Wk 4= ABTS' & w1 4k #9 7% IR 4 1 9 %) 4 (62.90+0.87)%, (93.39+2.20) % F= (60.19+1.07 )%, AHBF 5% 2R, Fi o &

PRI S ABAR M FATH PCTIS AR — R B A B A, AL AL B P65 AR — T8 2R3,
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ZHEAIE Y Z 0 (kA 2 N A Z
AL/ EZ ACE T2 BN (RiE 2 A G
Z W, Hh, BUE Y 2 B (Exopolysaccharides,
EPS) J& 3 L G A W) 3 WA E A B A0 1 s A - R A
Yy, G4 [ B Z A H 5w BT 2 E5 . 7 EPS MR
FRAR 22 AR | H i SF B RE 23 Wb EPS, iy )i &
B ISR P O3 B O 2 AAT I S—1 (Bacillus S-1) 5k
U5 T v el A A o AR K b Y R R RS Y3 (Sac-
charomyces cerevisiae Y3), W IEZARILER S H 40 5
1+ % FLATF B NA-2 (Lactobacillus casei NA-2),
KR T VU A% Gt K R A R 5 B R ) FLAT TR MCS
(L.plantarum MC5) , 3 B 30 4% 58 & 8% £ & Dahi
gy B B W CBE BR E (Streptococcus  ther-
mophilus ), A6 EF W o 5 WY IR AT L3
(Lactobacillus sakei 1.3)%50100 i A ] > P8 L M AS
IF) B AR T 20 06 9 EPS FE 25 # Ny B A i 22 5%
EPS AT g £ b 14 38 B8 50) AR 2 00 B I
rEAL BUAEPIRLE PR e I S5 D REl,
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T U AT TR — i U 4 A T 0, A B e
P AR B T SR SR AR B
e i TSR o 0 HAC 7 A A PLIR (FLR
LR ORFLRR A ) AT LA H B AR A Y 4
PR 2R ] A1 o] P 2 SR TR A T O T R AR
) DI S 3 S0E £ P B30 A/ TS, L0 TR 1Y
EPS i i 1 5% EPS—45 [ 51 AH B.AE HI X 5t b A 5y
V173, T LAKE 0 K e 28 5 b B, o803 A4 0 O 2 1
RE™, EPS MYAF7E L AT LhREAR NG % 9 7 i 1) il
JE R A i ) B R R A FLAT TR T 22 Rl
R o, Hod 5% (Pickled vegetables ) /2
— A EEORP, WHR—BIE B R (F b (H3X5%)
o JsRl, i A E AR e T B b e e R O 2 R Y
— e AL G R 2 3 R Y AR ) T
I SRR 9 7 R XUBR, I A EPS (A )
FUIF i Al DL T st ot WiF58 & B EPS 14
FURT B Sy B 45 2 1 5] P el 2 = 0 5 7 I S 4
Ji, LS N, IR IR B, AR BV BT

AR TE XA G 5 W B i ——f Sk vh e LA 2
W R0 AR ) AT BT R A7 O 30 | P 2 TR R 118 2 4 1k
it AR R I BE ) AR SN EARRE T, LA Ry
EPS A8 Y 7L AT B R by 18 500 7 i T 8 it o ) 1o
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1 MBRERZ®
1.1 EFEHBSIKF

MRS R , 165 A Py AR AT BRA W) 5 SRR ¥
et WP R AW HOR A RS A A Bk IRES , B
& M A AR A BRA | 5 40 DNA 2 B0 5
&VETAEY TE(EE) RGARAE, 4 HEE
(BR) . B & (=250 Umg) , b R EERHEA
[{ES/NNEI I N N A Wl N LB AN < s B o
ai gy, BEBIRLT A SAREN R R (R ) e
AT BR 2 W 5 BRPR S (7 Br s ), b1 22 v kA=
B e A BR A
12 FENREEE

UV-2550 & oMo YR, AL e BHMUAS A BR 2
H LRHI150 A= ek 5246 , i — R A BRA F
PCR 1%, #& ¥ Eppendorf 2~ 7l ; LKA, Jb 5t 75 —4
Y ARABRA S PE Vietor X3 BEFRIY, 26 F Bio-
Rad /A7 ;PHS-25 & pH i, LigEHE AT ;#
F ARG, BB M Z R KRG IRA
BHS-2 7l H $h8%  f iR AKW B , B2 SE B R
(JOANLAB) A R/ 6];LDZX-30L %57 2% /178
RKE R, RBP4 ;Multifuge XIR
BB EE.OML, 2 E ThermoFisher Scientific 2y
Al
1.3 REAH*
1.3.1 MBI FESMFRE 10 g, T 90
mlL [ 0.85% TG W A BLER K v, RZBIRA), 153
107 PR, BT mlL B0 PR RV, B0 A RS B
0.1 mL J& B FE (10,107, 107°) 4 7 T8 80 04 A 16
TH 1% A5 MRS BAR R 77 2w, 37 CHE 77
24~48 h, PRICH 75 18 B0 B2 w26 A uk R
FELA 7 O 4 1) DA PR 2 P A R 26 )5 & T 37 C
Kidt 24 h, AR R IE LA .
1.32 A2 MR E TG EPS $2 B0 52
M8 Yang S50 75 B R R AEAE U0, #3873 B i TR
WRIGACPIS R IR0 80 2%45 7l T 5% 50 o/L
WHAY MRS N7 55 77 36 37 CH; 7% 48 h, BlJEF &
B 7E 100 CC/K S 15 min, B HEER, 5.0 20
min (4 °C .8 000 r/min) LABR LB, 18] L3R
A 30% =5 LR (TCA) BELJREHRIE N 40 o/L, ¢

SR AR 4 CHEE %, #E 4 °C 12 000 1/min
B0 40 min LEBRE 1) BWEBTPIIA 3 45K
AR 11 95% LB, e /IR 51 JA 4 CHE ik, 5
O AFE] EPS UTTE WA M TE A 65 CllK i
i, RN ST Bl 8 000~14 000 u 1% Hr
48rh A 8 h e — UK, e 6 WK G E 7 2 AR
15 IR Z2 BH VA T SR FH 2 I — B R vk I ) ) 4 46
B AfE 28 :y=0.0076x+0.0274 (R*=0.9926) , & 4 b
Sk A 265 B S (wg/mL) |, G\ AR AR RV TR D% K 490
nm A& RO EE W 5E R 7 EPS Y LR B T Ak
1.3.3  FPk 16S 1DNA % ™4 4% I DNA -t
o Al A R A 0 Ul T R U AR PCT 15 i R R A
DNA, Jf 47 PCR ¥4 28 Byt IR WH 68 e v Uk 43 9
Ja W =k F A TR TR (i) I A PR
AR, AR 25 R A H] Mega 11 #4748 7
ARG R
1.3.4 AHYFLFFE PCT15 EPS (48 4h—71 WOk )6
WE(UV=VIS)Zrtr R4 S —1] UL 4356 6 B i X
SRR Z HEHEAT AL % E . PRI mg ¥ T 10 mL
JK F R A R R R 0.1 me/mL BRI, 1EDE
K 200~700 nm FEAT SN EIEHE
1.3.5 HYFATE PCT15 BB K ihd Bkt
TP FLAT R PCT15 #42 Fh i 2% 4% Fh 247 46 pH
fH} 6.5 19 MRS W, 7 5I7E 4,28,37 CHi 55
24 h, RiFEidBEHBAE2h W1 RIEK 600 nm &by
1.3.6  FEHYIFLATE PCT1S %R A1 AR £ i it 32 1k
2% Soliemani S5 ik FERSEG M, N TS5
PR R KT TR 14 T A2 4 R T Ak F 6 BRI AR 4 L
FFE PC 715 $4:Fh i 2% 4% Fp 2 K [R] pH {H (pH
4 2.5,3.0,4.0) & MRS Wiz (il HCL #
), 1E 37 CFH# 3 h RVEAG IRt 4 pH
{H>4 6.5 1 MRS PAAE % B 7E MRS 3 15 7%
Fe b Al AT RO A A BRI RS (0,3 h) il
SE LR PRI A AERE ST o TR BT PR PE R 75 1 mL
B 3R 5L Y TR TR Y B (CFU/mL) . DRk AR 9
PT35S0 5 AR A7 2R

AR G B R T A2 7 A PR A 2 % Lin 25909 7
25 o B AL BT BRI B TR LA 29 00 35 1 3
210 mL 4 % &4 0.01,0.02,0.03 g 4 0 £ 19 7
& MRS H,37 CHi 3% 4 h, /0 BIFESE 0,1,4 h BUE
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P YA T 28 5 3 B I e PP 22 MRS SR 8 R 5L
FH AR EOE N SE 37 CHE 3% 24 h J5 TR 4L, U
LH ) T ST O 2 TRk 1) IR R TS AZ BB ) . R 2R IR Ak
FEH MRS AR KT 772 54 0 % B R AR A7 06 RT3
ANRWT .

B IER (%) = N,/ Nox100 (1)

N, R R AR B S T B AN, R R AR
GRGEE 8
1.3.7 PUAERBUEME SRV HEU BURY ok
AT 2RO, F it % S AR Y FLATF B PCT1S
(10°CFU/mL) #% 0.2%4%Fh it 270 2= MRS [ {455
IR VRS E S, R TR P AE R A
(B 6 mm)7ETC R 554 ¥ 50 CE 78l | .37
CHEFE 24 h J5 I 30 B LA™, T 25 B804t
G35 R IR F (30 we/ ) R IREE 2 (30 pe/ ) .
ZORVIAR (10 we/Fr ) R KRER[(10£2.5) ) pg/ A ],
AHRS pg/h ) AR GO pg/h) R ER
(20 pg/ ) JT & ZR (30 pg/ ) o
1.3.8 W MLFEME K AE MRS R 85 98 208
R FAT B PCTL15, 7684 5% I B8
FO I B BRIk, T 37 CHE 9% 48 h™ 20 B
6 5] L 303 B i DX R A I (B ML), B VR
JE FRL H B €0 X 3k =38 0L, 17 BT % ] LA AT
o X8R ARV I (y—3 ) o
1.3.9 A REMILRLERT
1.3.9.1 HARERE P dit 4 €10 000 x g
> 10 min K15 35 5% B A20E IR Y FLAT & PC715
FRE, DU AE S5 R B IE 1 PBS (pH=7.0) &,
JEFETCIA PBS Tk 3k, A E 10° CFU/
mL (ODgon = 1.000) . ¥ 4 mL FLER & 17 IR IiE
10 s, 76 37 CEHERF£ 0,1,5,8 h, L MRS A #%1E
SRR IR TEN R AR IR S LT, TS
0,1,5,8 h | FH B A5 A0 7 e 12202 W20 0.1
mL % ODgonn 1H o

HERER(%)=(1-A,/ A,)x100 (2)

KA, AEE SR ¢ h TG MOERE A =2 TE]
0 h B GRS
1.3.9.2 BRSPS g 2L B AR I AT TR AR
A HERIERE 3R 16 h, SRJ57E 4 °C .10 000xg
5.0 10 min, K BR FIE W, B # A TE T PBS (pH
7.0) e EE 3 K, B A EE ODgon 533128 0.25 F

0.60, H4SF AT (5 mL) ¥ FLER B A1 KW KT 18 400 1
MR E 10 s A2 18 37 CHEF: 0,5 h J5
R FJEE 600 nm AL OGIE (A ) o
HREF (%) =[(A,+4,)/2-A ]/ (A 1+A,)]
2x100 (3)
LA, MARREREFE Oh RIERE A,
KIGFFETER SR O h IO A . o 2 BRIETR &
B 3% 5 hR AmOEEE
1.3.10 4R KrE KR EAE MRS R
37 CH; 3% 18 h,4 °C .10 000xg &5 .L> 10 min, &
L VE W, AR AE DU PBS (pH=7.0) Bk 2 1K,
RAPHEE R 10° CFU/mL(ODgonm=1.0,4,), SR J5 ¥
0.3 mL IECHE . ZH RFEARFALL 1:4 19 LA 535
IIAE 1.2 mL WA R T, TERERG 3
min J5 76 F N FFE R R 30 min fFFA 5, /MO
W HRLUT JZ2 K AR 5 7% B AR AR T T OD oo TEE
21 i 2 1 B K M (% )=(1-A /A 4)x100 (4)
A S T IR Ak B 2 R AN R T TR
ODgoomn3 A R F R A2 J5 7K AH ) ODgoomo
1.3.11 MW FLAF3# PCT15 MPLHE SR R XL
EME A TR, RV 2 A R BR, LENIE
BCICECALIE Y LB > A S 52 5 (B R A 48
TN (4 B AR AT IR KT TR AR A R
b 8 R A BR TR e B TS JE W B R 2R AT )
SR F LB R R, 37 °C 160 1/min i
WEFE KA FLFT B PCT15 #2451 2% 3% Fh
F 10 mL X MRS Wi ,37 °C.200 r/min £ ##
12 h J5F 8 000 r/min #.0> 10 min, 4 ik $5 7%
PL0.5% 4R A #) LB 2 AR 355 (0.8% 3
JE) I s AR AT . AL 100 wL AHYFLFF
W PC715 MBS0 B . LTSI LB Wizl
B X6 HE, 37 CCHE FE 24 h Jg WLEE I 00 2410 14 Fel
.
1.3.12  #HWFATE PCT15 BRSNL A LBE S
A 2 A5 1 TR Rl AR R 20 8 2% 40 2 MRS A
Y OIFAE 37 CF BE 32, Jo 4 M - 3% 2
Z AR 4 °C .8 000 r/min 50> 10 min 153 ), HL
PR TCUE , FH i R 46 2% wh %5 W (PBS, pH=7.2) Pk %
2~3 WOFE BT PBS 15 21 5% 5 40 i 7 B T
(OD=1.000£0.2) , 4 1H T A2k AR 75 UK Vs Tl e (O 75
i h 300 W, B 2 s, 51k 2.4 s, H7 10 min),
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5 7E 4 °C .8 000 r/min &5 .0> 10 min 5 2 40 I 5%
PEERELY) .
1.3.12.1 DPPH H HZIHEREE I I SR
HY i A DPPH-JC7K £ B (0.2 mmol/L) VR > J5 7E
Z iR T #E % 0.5 h,8 000 r/min &0 10 min J5 I 5E
VEWAE P 517 nm AR IR 115 DPPH A
M LT bR A R 3 IR,

DPPH H HFEEBR R (%) = (1-A yw/A g )X
100 (5)

K H A e A 2 mL B DPPH-TJC /K £ B T+
2 mL FE SRR OGRE S A o R 28 TR KA A i B I
HEE
1.3.122 FHMEWBRAET 2 M Huo F90% 77
POFREB ., 2 E 1 mL PBS (pH=7.4).0.5
mL 0.25 mmol/L )48 — & JE % W .0.5 mL 2.5
mmol/L F AR B2 W2 W 0.5 mL MFESE & (4
HEZH i AAH TR AR FR PBS W) . )5 A 0.5 mL,
20 mmol/L H,0, £ 37 °C T &+ & JZ 1. 60 min Ji& ,
FHE AN Y6 TR K 536 nm Kb 52 WG
ARG ERBE 4R LT ARG

72 H A BR R (%)

:[(A3—A5)/(A4—A5)]X100 (6)

A5 Ay As 300 R RE S X BRI ZS 2 Y
WS
1.3.12.3 ABTS'H i AiERR#ES) £% Kang 5
WIrEIF AR B SR, E S 2, i 7 mmol/L
ABTS 5 2.45 mmol/L i i fR #1 #& AR BLULE 1:1 1
A OBIRAYAEEE T BEHCE 24 h Sk H% E H
FEPHE -, U 1% ABTSHE W I K 734 nm 4k
H I G BE R 0.700£0.02, 2 7F 2K B 500 pl Jir i
B RRAE B FT 1000 pl. ABTSHA IR G E IR T
BEEHFFE 10 min, ZEPE K 734 nm AT TR AW
W RE, AEANEE R IE —20 3 0, ERFRIEE D
.

ABTS*H H HE75 BR 3 (% )=(1-A JA;)x100 (7)

A I FE S WG A, S X BE S 7R D
£ 734 nm L FY R SEEE
1.3.13  Hdaatr 3 oy R R A 45 R R
RN YE bR fEZE , SPSS 26 #PE TR & 7
ZE5 0T, P<0.05 -l T ES T4 R E X257,

(a)TER 1% CaCO; 1Y
MRS F-#i I i % B &

2 GZBR55W
21 RSN S HEE MR TG IE

AT SEAE i rh 43 Bt 22 Bk EPS A ) FLAT
BRI, >R FH 2R T3 G 2 125 XD R I EPS R 3 I 2
PEHEN AP Z HE - B fm (870 mg/L) HY 1 #R 1A
PC715 AT JG 8258 . LW MRTE & H 1% CaCO;,
() MRS 3R #5755 L 237 A P W%k
J| A 35 BV 46 P 1 i 8 A EL Bk L) A r 22 (1
la 1 1b), Je2F R T s i 8, A $ 2 [k
FF A TR A OB AT 2 AR T HE R 23 EHES
22 HKRETE

R4 16S rDNA I J3 25 3 22 il i #k PCT715 &
Gk H R MR 99% LA b Y T AR B T X EE
SR E 2 Ui, BB PCT1S fn 44 MY FLAT
B PC715,

(b)Jl £ 4tk ()R Yt
B 1 HE# PC7TI5 MES
Fig.1 The morphology of the PC715

PC715

MT611611.1 KWK # (Lactobacillus plantarum) ¥itk 2585
MT604635.1 HIVIALFF I (Lactobacillus plantarum) Witk 2045
MT538425.1 KIVIAKF 4 (Lactobacillus plantarum) ¥k 3532
MT464294.1 HiPIAK I (Lactobacillus plantarum) itk 8262
MT597758.1 WiVIFLKF I (Lactobacillus plantarum) Btk 1942
0Q096542.1 KiMVAKIKT W (Lactiplantibacillus plantarum) Witk E2
0Q096558.1 IV ALK 8 (Lactiplantibacillus plantarum) itk A10
MT538378.1 MIIAK 8 (Lactobacillus plantarum) Witk 3473
MT611767.1 I¥IALKF W (Lactobacillus plantarum) Witk 2758

0Q096551.1 HiVIALKHIHT I (Lactiplantibacillus plantarum) W¥ C11

B 2 WE# PC715 & F 16S rDNA F 5l
HEREZLER
Fig.2 Phylogenetic tree of the strain PC715
based on 16S rDNA sequence

2.3 EPS715 HyLE5M—7T Wi 4 47
EPS715 f) 55 4k —n] WY Y6 3% i 18 3 fros |, 78
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B 3 EPS715 By 5M-FT WAL RIE 47
Fig.3 UV-Vis spectrum of EPS715

P 260 nm A1 280 nm 4b TG BH B W I, FREH £
oy B AAR 5 W AL AN B AT B A R R
24 HBEHMEKEH

4 SR Y FLAFE PCT15 7€ 28 *CHl 37 C
BfeA K, MIZBRTLE 4 °CHY ODgon, 5 42 FlET 3
AT, YLV R ARTE 4 CHRARAEK, 1A,
FE W) FLFF T PCT15 TEHEFPES 2~12 h (1 ODggon 11
BRI #E A B KT B AE 37 CH R AT
(1 A K B (2 3 1 28 °C.
2.5 #WIAFE PC715 Mt B2 Fn it A £k 6k 5

AN B W pH AE AT FE 1.5~4.5 Z [8] 3% %4,

B i i ] 0~4 h PRI 2 A TR T
HA— 2 MRt E RGeS, £ 1 BR7E pH H
9 3.0 F1 4.0 I A FLAT R PCT15 BYAEIG R 15
F 90% ; £ pH=2.5 WIS T} %% 3 h J5 , P 7L
FEER PCT15 MIAEI6 R 75.54% , 1% B 50415 g 35 3
3.83x107 CFU/mL, Uit MR 57— BT
i PCT15 K (HH B — & MR 2k

X BRI 32 P 2 25 A TN TR A AR R B
B FEAR S h 22— Nk 2 Bifos , BRER o i vk
1 mg/mL T, #Y)FLFF 1A PCT15 7€ 4 h JGFEIE N
65.46% , I W B 4EFF7E 107 CFU/mL L1 | ;24 5 £
JT W R 2 mg/mL B A7 5 FRAT K >60% ; 24 7
R E N 3 mg/mL B fFIE RN 41.27%, L
WEEREW, HYFLFTE PCT15 HAG B Uiy H
fie .

&

—0—4°C

ODsaoun

0.0 1 L 1 1 L 1 1 1 1 1 L 1

2 4 6 8 10 12 14 16 18 20 22 24
1 F7 5 1)
Incubation time/h

4 HEWIME PC715 % MRS WiZH M EK
Fig4 Growth curve of L. plantarum PC715
in MRS broth

®1 HEHYWIHEPC/I5EALE pHETHHFEER

Table 1 Survival rate of L. plantarum PC715
at different pH value
oH 1 Oh#F®Ha/ 3hFHH P
(CFU/mL) (CFU/mL)
2.5 5.07x107 3.83x107 75.54¢
3.0 8.10x10’ 7.43x107 91.77
4.0 5.07x10’ 4.75%x107 93.69°

TE ARG 5 7R 22 57 35 (P<0.05) 5

*2 HEYIHAEPCTISERRELRERE THHFE
Table 2 Survival rate of L. plantarum PC715

under different bile salt mass concentrations

FledRER OhE@H/ 4hEHH/ i
. 4 h BEEI%
Ji/(mg/ml)  (CFU/mL)  (CFU/mL)
1 1.94x107 1.27x107 65.46"
2 5.97x10° 3.87x10° 64.82"
3 6.13x10° 2.53x10° 41.27¢

T AN E/ING T3R8 22 53 35 (P<0.05) .

2.6 HEYWIITE PC715 Za¥ &k

HRE 5% 5% EAEPIR T E T IZ W RS 8 A
A TR T AR R B O, A5 OR B  FLA R
PC715 XFPUFRE GNP AR HER ek
R R PIBUR, R RN R BN R R AT 24
(£ 3) o X5 525 B SFPMGE ) FLRR ARl R
BRURKRERAE TR RIUAER, Kk
0 00 ) £ P A A TR A 2 G B T 4 R JE e
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* 3 HEWIHFE PC7T15 WM M
Table 3  Antibiotic susceptibility of L. plantarum PC715

HAEE ML SUAF T PCT15
w9 3R % (30 g/ A ) HR(S)
FAEE (30 pg/ A ) it 25 (R)
AF B0 pg/ ¥ ) HR(S)
FEKEFH[(10£2.5)pg/ A ] it 25 (R)
rFF (15 pe/ k) R (S)
AEFEEQGO pgH) R (S)
FAAREFE (20 pg/A) A (S)

7+ FF (30 ng/ k) n.r.
7 : R (Resistance ) {8 F it 25 ;S (Sensitive ) 1€ F U ;nr. (LFRA H
A 251 25805 HAA 8 6 mm,

X 2 Rl ZOS a8 UE A 40 EE T P 4n i i A
B, PRI 3 BOA TR AR 63X R AR B A 3 ELA T 24
AHE[W]O
2.7 HEYIEAE PC715 B Mm%

VA5 A R T 2 2 A TR AR A1 2 A VT AN Y A B
W e E TR 3 28 TR IR R A gkt sk
o 0 5 00 P O R 2 o= T L 5 7 T 7 ) L A R

(a)

&
& 3l
]
B o2
o s
WS 20t
B % 15 Y
H g
%" 0t
(=}
O s5F ¢
o )
0 1 2 3 4 5 6
I 8]
Time/h

(¢)

Ep £ =

o VR GE I B O B I, 5 4T 40 i 1 58 4
VS AT O R N0 7 i 5 TR % ] IR IS A2 AR B A
JE y-I I (ORI, e 45 R AN K 5a TR
PC715 WY TR 75 Ji [ AT L0 B35 Y 97 . Pl g e & 45
IR y—3 i, b U B O R R TC R I SRS
— SO TR A 4 LB ARG T A ol B 5 — B,
2.8 WEWILITE PC715 BB & HBE AhE
H B 7K 5

FUIR A 11 A R4 | 3R 42 3 1 i /K M S
TR AE i 18 1 B B AE 12 B0 dE AR . Rl 5b 5c
AL Bl D0 K R FLAF R PCT15 1Y
HRERMILRERFIG N, 7EFHFF 8h 5 AR
5N (34.72+0.59)% MY LA B PC715 5 KM
FFHE I 3L R AR BE S 7E 3.30%~15.38% 105 il , L0 &
3 h AR AR R T Rl (15.3826.65)% ., FHY)
FUFF B PCT15 X — H 2 1) 2 17 B 7K P e 1K (2017
2.00) % , % 5 T B 1 2% T B UK P R S (17.46+
1.38)% , % H B A LV 551 14 2% T K PR 37 12%~
15%,

35 2
I
T a0t b
E
st
=
£ 20} ¢
gb
o IS
&% d
%33 3
= st
(5}
1%
oW ) V], U,
0 1 2 3 4 5 6 7 8 9
I 8]
Time/h
(b)
24}
0 d
16 b

B K

Hydrophobic rate/%

ol e
o LY N D N
ECt  —HE ZMZfi TR
A HLIE
Organic solvent

(d)

SEIRY

TE A /ING 1R i 3 25 57 (P<0.05) .
5 HEWEANE PC7TI5HEMME (a) ARER (b) HRBEE (c)MBAKME(d)

Fig.5 Hemolytic activity (a), self-agglutination capacity (b), co—agglutination capacity (c¢) and hydrophobicity (d)
of L. plantarum PCT15
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2.9 #WIFE PC715 Bk EF M

P BE X MR R R A EEE
S, LR P AR A s 22 B BT P AR F R A
(BRZE AL B 2 EA S5 )P TRt T AR A v
TER SR B I ) o 380 38 A VAR 3 DU 2 A ) FLAT IR
PC715 X} 6 Btk /s W BT I 1, 4528 os /1Y)
FUFF IR PCT15 X R AT B 5 FF 28 FROAT 581 8 A
PR M5 P W % JE B | 4 60 2 BRI R BN
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Table 4 Antibacterial activity of L. plantarum PC715

BTHA(RREA) A4 SLAT T PCT1S # 1 a R
KA H +
A AT ++
BAERAHHA +44+
G R REH ++
EREHHRE ++
REHATH ++

o+ WA EAR 1~5 mm,++. T8 EHA2 5~12 mm, +++.
J& 5 45>12 mm,

WINPT E ARG PE AT 00T (3R 5), BRI &,
PC715 B A RAF RSN & ALRE 1, JF bR
Y0 T B AR Ak BE 7 4 T A B R R R
Y, X AT RE S PR AR AR K R o I ) LA A D
FIAHLER A &1, HICAI M s M 52 [ i 3T
R BE 1515 (93.39+2.20) %, BRIt Z 41 ,DPPH A Hi
FLEBRAE 1M ABTS FHE 1 FH h 5598 bR A ) #08
it 60% , 43 5114 (62.9+0.87) % F1(60.19+1.09) %,

x5 HEWIFE PC7T15 KM EILAE
Table 5 [In vitro antioxidant capacity of L. plantarum PCT15

PC715 DPPH A w7 2 7% F 58 71 /% # B W AR IE A A% ABTS & &7 o 38 A1 /%
Tt o kiR 62.90 = 0.87 93.39 +2.20 60.19 = 1.07"
o R B A T 10.96 + 9.00° 53.57 + 1.35° 21.19 £ 3.45°
IR A B (100 pg/mL) 93.98 + 0.55° >100.00 73.39 +1.19*

T AN FEVNG R 3RR W #E ME2E 52 (P<0.05)
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CYaeAE K, HA R A ry it i it 0 ER §8 1, %t U 2R
RUATNVIM AR R AER R EREAE
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Probiotic Characteristics of Lactobacillus plantarum with High Yield of Exopolysaccharides (EPS)
Isolated from Pickled Vegetables

Tan Xigian', Ma Bingyu',  Cheng Xiaoxiao', Cui Fangchao', Wang Dangfeng',
Yu Zhangfu?, Shen Ronghu?, Li Jianrong"
(College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning
’Hangzhou Xiaoshan Agriculture Development Co., Ltd., Hangzhou 311215)

Abstract In the study, lactic acid bacteria which could produce exopolysaccharids (EPS) were screened from pickled
vegetables, the yield of the EPS was determined, and the strain PC715 which have the highest EPS producing ability
was identified, at the mean time, the probiotic characteristics of PC715 were also evaluated, including its growth status,
acid and bile salt tolerance, self-aggregation, co—aggregation, hydrophobicity, safety, antibacterial activity, and in wvitro
antioxidant capacities. The results showed that based on the 16S rDNA sequence, the strain with the highest EPS pro-
duction yield (PC715) was identified as Lactobacillus plantarum. The yield of EPS715 was about 870 mg/L. detected by
the phenol-sulfuric method. The ultraviolet—visible spectrum indicated no proteins or nucleic acids were in EPS715. L.
plantarum PC715 could grow well at both 28 C and 37 °C, its survival rates at acid conditions (pH=2.5, 3.0, and 4.0)
were 75.54%, 91.77%, and 93.69%, respectively, and its survival rates in bile salts (1, 2, and 3 mg/mlL) were higher
than 40%. The self-aggregation rate of the stain was about 27.64%, the co-aggregation towards Escherichia coli was at
about 16% , and the hydrophobic ability were between 0.88% -16.97% towards different organic solvents. L.plantarum
PC715 were sensitive to tetracycline, ampicillin, erythromycin, chloramphenicol, and clindamycin, had no hemolytic ac-
tivity, and had inhibitory effects on E.coli, Bacillus cereus, Staphylococcus saprophyte, Hafnia alvei, Staphylococcus au-
reus, and Acinetobacter sp. The scavenging capacity of DPPH, hydroxyl, and ABTS' radicals of L.plantarum PC715 cell-
free supernatant were (62.90£0.87)%, (93.39+2.20)%, and (60.19x£1.07)%, respectively. This study showed that ex-
opolysaccharides producing—L.plantarum PC715 might had probiotic potential and could be used as the starter culture in
the fermentation industry.

Keywords exopolysaccharides; Lactobacillus plantarum; antibacterial; antioxidant; probiotic characteristics



