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Abstract: Exopolysaccharide (EPS)-producing Lactoba

area, and the functional properties of the produced EPSs studied:‘One target strain was selected, the corresponding EPS was isolated and
purified, and the relative molecular-weights of all purified p(';lysaccharide components were measured. Strains with relatively high
EPS-producing ability were identified as- Lactobacillus plantarum subsp. plantarum-4, Lactobacillus plantarum-12, and Lactobacillus
plantarum subsp. plantarum-49. The 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging abilities of the three Lactobacillus
plantarum strains and their EPSs
the DPPH free radical scaven

produced by Lactobacillus plantarum

ere measured:: When the EPS produced by Lactobacillus plantarum-12 was at a concentration of 0.5 mg/mL,

te was 48.82+3.88%, significantly higher than those of other two strains (p<0.05). The effect of EPS
ins on the inhibition of the adhesion of Escherichia coli ATCC 25922 to HT-29 cells was measured. When
the EPS pr ce(‘{ Lactobacillus plantarum-12 was at a concentration of 0.2 mg/ml, the inhibitory rate was 78.23%+2.46%, significantly
higher t@ those of othet two strains. (p<0.05). The EPS produced by Lactobacillus plantarum-12 could significantly inhibit IL-8 production by
HT-29 cells. stimulated by E..coli ATCC 25922 (p<0.05). The crude EPS produced by Lactobacillus plantarum-12 was purified by
DEAE-Sepharose anion-exchange, Sepharose CL-6B, and Sephacryl HR S200 chromatography columns; two fractions were obtained, and their
relative molecular weights were 8.5x10* u and 7.4x10* u.
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7T EbRiE S EI 778 Mw 233128 6500 u. 13700
u. 29 ku. 43 ku 175 ku, {5 A4tk G0 2 &
FRUESHTE Sepharose CL-6B e/t F e IiAF, H
% 0.15 mol/L NaCl i Tris-HCI 22/ (0.05 mol/L,
pH 7.60) #AT7Ff7. FFEREE: 1 mg/mL, BAEE: 2
mg, JitE: 0.40 mL/min, EFEWEAEF: 5.0mL. LA
FRHE SRS 23 T SR AU (Log W) AN AAHT, LA it
A TE VR E AR e AR R AR, 2 b2k, 13
H T H W PERE TR
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12,11 #dEoHr

B SEae B — IR, KA SPSS 20.0 Bt
1780, 25 REVERIR A MOIAEA ¢ K50 F s A
I ZHT (ANOVE, LSD). Frfa ¥ s N
PR AEREE, p<0.05 FRZEFEF.
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Table 1 Results of physiological and biochemical tests on the strains. isolated from the intestinal tract of seafood

R IR H,0,885: 5 FELEGEE Ha&
1 5~40 5 241 . - o+ 114 (#F) 294k (3K)
4] 249 & WE & - + 9k () 14k (3%)
50 5~52 5 B E RN J + 14 (4F) 24k (3R)
/

22 RS BEALBRATI B Tk

MITEIRAFI 20 BREEALFLAT 1 - 7k s 7= B o
ZHEMIER, 21 PREERE S Br 7RI BPS 7
ARFHFA. H B~ 37 S~ 44 55
49 SIS y

(617.32+10) mg/L A1(531.40+11) mg/L, EFmTHE
14 PREEPE (p<0.05); #47= EPS EE X 6 MRE i
1T 16SIRNA JFHll5E, £ BLAST A LExf, %5EN
WIS R R, WE2; 4 5. 12 55049 SHYHA
FRRTERSFR 18 h J5, EPS R EEm T HE Bk

(p<0.05). KUk, K4 5. 12 5H149 S/ENH LR
¥, HFIREHTT.

2 EYFLTERRI SRR

Table 2 EPS production of Lactobacillus plantarum in MRS medium

A5 A AR B RR EPS % /(mg/L)
4 5 Lactobacillus plantarum subsp. plantarum-4 2 a0 HE 589.21+3°
125 Lactobacillus plantarum-12 2 a0 HE 631.10+£5°
37 % Lactobacillus plantarum-37 %2 & WHE 561.23+12°
44 5 Lactobacillus plantarum subsp. plantarum-44 A e HE 561.61+4°
49 & Lactobacillus plantarum subsp. plantarum-49 1 & HiE 617.32+10¢
50 % Lactobacillus plantarum-50 B R Ui 531.40£11°

E: Bl BEA L AT AR B FREATEFEE (p<0.05).
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24.1 BAREHRDPPHA & L0
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Fig.1 DPPH free radical scavenging abilities of the t

Lactobacillus plantarum strains using LGG asa ¢

72 LGG AT, 845 p<0.05.
LADPPH [ HH 2% 5 F oA FR ke, W70k A 107
CFU/mL 138k 32 1A W 7L AT B AL bR A B PRLGG [ 97T
SULRE ). GRS ZR M4k IR EAIDPPH LY
H—ENNERREEST, TERFERTEEA33%~45%, Hh
478% A, BEE

T HoAth 323X B K (p<0.05), Wik @ HAE N J5 SR 556 1
Pio WEDPPHIERR R BARERAERI 8, (H LG fE
RIS R\ ZE, BRSNS RAEEAERK
ZEt o ANFIRIE B FLIR B AKX DPPH H HH S (1)i5 bR
Re I A ZE S, HILRIETUEAMAEH FIiE 0
AEAE IR RR At R AR R AN [R] T B Tk (22 ),
HO R, LR B A PUERE ), (HIFA
M P AC E L . HEDZLRR R AT P = I EPS 7] R
RiE—EMPUEMEE ), Btk ARERZNE, HT
o S5 I DPPH [ &I 5T

242 Jash S AEERDPPH gt A sk R

K HIDPPH. ¥ B i 56 0) 2l 4 gkE =
FF# Mo 2 Bl T4 PALGG =
EPSyXf . 153 /mLH,
Lactobacillus ~ pl"aﬂaru . tarum-4 ,
Lactobacillus pkaﬂrl‘mﬂz LGGHIZ FEXDPPHH H

L5 R R 47% k55 actobacillus plantarum subsp.
plantarum-49.2 [l . % 5] (p<0.05). {EEPSIK/E
90.30. mg/mLIt, | JEDPPH [ i B it 1 924% LA
L, AFEPSZ AT R EVERZR (p>0.05); HEPS
W FEIL30.1 LI, HIBERRAE N Yok Mk
ShHIF 7% S Pseudomonas PF-67= [ 4 % # % DPPH [
tiE (DPPH-). ¥ H f12E (-OHD A4 H % (0,
YIHBRIERIER, T H 28 OHMIE BRAE /1538
FVe, B0, IUEESI 5V, EoRHESRITTE
fere 1. FRRFE M Z R Z A B hEE R AR
JIRIAER S, HIERREE RN S H— 2t
LD B NN A e (A EREE S (2SS0 S A 7Y
PEDPPHIERRE 71, FiH Lactobacillus plantarum-1241
Lactobacillus plantarum subsp. plantarum-49(¢jZ 4, F
T I SRR R AT ORGP ARIATE 5T o

\ 3 TEMFLAFEIRASN S HERY DPPH (e B IR S
free radical scavenging ability of EPS produced by Lactobacillus plantarum strains using LGG as a control (p<0.05)

DPPH § w3k if TR %/%

Ji 2 R /(mg/mL)
12 4 49 LGG
0.10 242442334 23.31+4.20% 22.08+5.824  25.95+2.64%
N 0.30 32.61x3.41%  2833+5.71% 242143405 30.95+2.78%
0.50 49.114.11°  48.82+3 88 31114324 47.19+2.66°°

7E: LGG YEASTRAL (p<0.05); Fl 1 /7834 EAVFT AR DB FEHEATEFEE (p<0.05); F 171#EL EAFTIRRX

BFHEFTEFRE (p<0.05).
% g 40 % E.coli Kt 1k F

IR 12 %5, 49 5 & LGG #HEF~ EPS A
HAIRIFII3H E. coli ATCC25922 %+ HT-29 4 ok i

2.5

ROR, ERMRIRCR B . 85RWEK 4 s, AR
BRFTH T EPS X E.coli P &5 BRI A W2k
B2, B 2R L (3G e R B R T i, SRR
(K1 EPS ZIa), H0il 6 B A1 I A7 £ 2 25 1k 1) 22 931
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(p>0.05); KN 0.2 mg/mL i, LGG kI EPS
(HIHIRE N 28 5 T 49 519 EPS, /T 12 511 EPS,
=HZ A REZER (p<0.05). HILATH, 3 #H 2
12 S ER T EPS 140 E. coli ATCC25922 7F HT-29
0 _ERG B A ROR AR XS B A, — BB A R ] — L
Lactobacillus Ay BB, HAREPm] L] E. coli
(PUBATRG B, WS HEN EPS &2 3= [HHBH1ER
L BRI IR AL AL G0 1l b R R
BEThRE, kD T O B M R R T,

& 4 TRELRE EPS HERR £ - co// 3 HT-29 4RBRENKSFER
Table 4 Inhibition of the adhesion of E. coli to HT-29 cells with

different doses of EPS (p<0.05)

B BRI E/%

/(mg/mL) LGG 49 12
0.05 463060 283090  12.97+236%
0.10 14.8740.65  30.33+0.60"®  44.63+1.60
0.20 57.93+6.45C  56.07+1.79C  78.23+2.46%

E: B 1 ATEBEA LAFTRR DB FREATERFRE

(p<0.05).

2.6 % X3 E.coli %S HT-29 41 i 43 IL-8

%1 1L-10

4 2 Fh B Ak HR 0 ORGP 14 5E 58 7Y Lactobacillus
plantarum-121F 9 & wtk, 78 HEPSHIHI R AT
S HT-2940 e 7= A TL-S FIIL-101/E F o &5 B s
7N, SXTHRZHAHLEE, Lactobacillus plantarum-12F1LGG
(A A FE EPS i I IL-8 (174 (p<0.05) » 4EPS
YRR BE AR, E.colifNEH T-204H Ffa 7™ A2 (1) IL-81%
HiiEZ . G Moorthy#F 7% ¥, LactobacillusfJEPS 5
E. coli ATCC43889 Jlis} in A4H EPS AT A1)
E. coli ATCC43889%4 MR 48
HITL-8 [0, e T-2940 il
A PR TL-10 [ SN(49.77£138). pg/mL, Lactobacillus
plantarum-12 FIL.GG I EPS X} E.coli Il s HT-29 41 i) /75~
WAIL-10 852 KR ARBA S (p>0.05), BEZ 20K FLERFT

(p<0.05); Fl 1 3|4c354 L AAFTRE KB FHATERLE HIEPS A R B HT-2940 it r= A TL- 10/ T BE .
%5 Lactobacillus plantarum12 F1LGG ANERKRE EPS I £+ coli RIELMAEA=4E 1L-8 0 IL-10

Table 5 Inhibition of the E. coli-induced-production of IL-8 and I1L-10'by various con

ations of EPS produced by Lactobacillus

plantarum-12 and/LGG

12 IL-8 42 /(pg/mL) IL-10 22 /(pg/mL) LGG IL-8 4 &/(pgmL)  IL-10 4% /(pg/mL)
Control 56.37+2.75 Control 54.26+2.24° 51.50+0.77°
E.coli 1662.19+54.83° E.coli 1672.18+64.18" 49.26+0.62°
500 pg/mL 908.58+12.74° 500 pg/mL 901.98+13.04° 47.35+0.60°
250 pg/mL 938.59::4.90° 250 ug/mL 931.84+5.20° 46.54+1.06"
125 pg/mL 1094.59+19.60° 53.26+5.28" 125 pg/mL 1091.78+11.20° 56.60+1.10°

i B9 #dEA LRAAFTREIFEATEREE (p<0.05).
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67



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

plantarum  subsp. plantarum-49 ;  Lactobacillus
plantarum-12 A [7) ¥ & (16 22 4 e 400 1) K +F 18 72
HT-2941 g _EORGRT, 4EPSHE N0.2 mg/mLAf, I
1% 78.23%+2.46%, 2 E T A2 TE (p<0.05);
Lactobacillus plantarum-12 ¢ % § B¢ 1. 2 11| E.coli
I BHT-29 41 i 7= A 1L-8 (p<0.05) . Lactobacillus
plantarum-12 [ f4 2 W54 B AR B A 4l 4k 3R 752
oy, MAF24L 5 BRI 4 F 843 5l N 8.5%10* uﬁu
7.4x10* wo AN HESIAL IS A SRR 7
R, SHZRERDhRe R T L, Eﬁﬁ?yﬁf&
Y E v E R
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