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Screening and identification of extracellular polysaccharide-producing
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To screen lactic acid bacteria strains with
strong ability to produce extracellular polysaccharide. Methods:
Forty strains of lactic acid bacteria isolated and preserved in the
laboratory were selected, and the commercial strain L.
rhamnosus GG (LGG) was used as the positive control strain.
The strains with high extracellular polysaccharide yield were
screened by colony drawing method and phenol-sulfuric acid
method, and their stress resistance, safety and antibiotic
sensitivity were tested in vitro. The phenotypic characteristics and
species identification of the finally obtained strains were analyzed.

Results: After primary screening and secondary screening of 40
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strains of lactic acid bacteria, 10 strains of lactic acid bacteria
with high extracellular polysaccharide production were obtained.
After comprehensive evaluation of polysaccharide production,
stress resistance and preliminary safety of the 10 strains of lactic
acid bacteria, 4 strains of lactic acid bacteria with high EPS
production were finally isolated and identified, namely, 2 strains
of lactobacillus paracasei (1729089, LZ9Y10), 1 strains of
Lactobacillus casei (LLZ9183) and 1 strains of Lactobacillus brevis
(1.Z9285). Conclusion: Four strains with high exopolysaccharide
yield have good basic probiotic characteristics and have potential
development and utilization value.

lactic acid Dbacteria;  sift;

Keywords: exopolysaccharides;

identification; probiotic function

FLIR ”/E:ﬁh R C N G AN
AU, 3 M W M A £ B (Lactic acid
exopolysaccharide, LAB EPS) & 1 FL R B 76 H A= K %5

b AR PO 38 N T 7E PR OE R RS AE R S .
LABEPS4’E7‘Jﬂ@%ﬁgﬂ@ﬁ(ﬁﬁlﬁfﬁ%7,\5@?[_114[*
M EZ IR TR B TA EW B P4 R O R K
*%Jﬁii%ﬁ"ﬂﬁmv%%ﬁl‘ﬁﬂ‘(ﬁﬂ‘(»éﬁ%élﬂﬁ@?ﬁ%ﬁﬁ
20T R R A0 M W R B R R G LR S W L B A
SR B T, U AL 3 5 A2 B A0 M P A Y R e g
R4 22 8 2R B 1 R **%F‘H@ﬁf‘7%ﬁ%/‘\
SN RN R PR LA U E AL e
lﬁlﬂ:%ﬁﬂﬁl“(%‘H%Yf?‘ﬂ%f#']%ﬁlﬁﬁmE'?ﬁﬁrtéliﬂﬂﬁl\g
BT 3R AT R i 3L AR (CESMD 3 L 58 B — B IR 125 45 ok
e 7= EPS BT AR, 2 oh R B R Tk 2 K 56 TR MR
S EREPE R R Tk 2 — . 5T N MRSS -
B3 77 B BRI B v 1% AR R G R RO R R

tE i % 1

bacteria



&M | Vol.39, No.4

JiL A1 22 W8 38 5k O T — B R VA W AR AT AR W] R BRI B2 1Y
W=/l 28.3 /L. ik m T RIZEAE . (B K
Bk EERF 100 A 2L b, B I B 6 h 2R A28 ) — G 1R
0 5 T AR A A 20 R RS BE IR T MIN-BM-A01
1€ 24 h WA A 2 08 7= 5 167.23 mg/L, H. 4% i [a] Bt
14 22 0 7 k2 v T A TR A

WA R 32 2 1 X3 1 20 2L B Ll o o O 3
BN 40 R FLER 1A T, SR T 0 0% 0 95 22 1 RN & R R
Py — B R 12 AH 45 G 0 5 1k O 32 A R A 2 M A Y A
TR X 77 298 3 1) TR R E AT A SN BT 0 R I R A MR RN S
B, T AT RN e S 0E L DU RRR 0 0T & 5 R TR AR B
1 MRS ik
1.1 #E5iRH

40 B 7L T - DA B S B2 1 X405 19 A 3L 2% L
Hh i e AR A 5
WRER TR R B ER < o BT 40, [ 24 4 AT Ak 2 ) A R
MRS ¥ 55 5 M17 B35 5L ) R AP A MR A
MR

HiE H B (3 000 ~3 500 U/g), & o W
(=50 000 U) LI RFEEFH AR A A 5

LA R B R R &2 ) AR SRR A Rl 4
R

B TR W IR A < WM BE iR B A

DNA 4l & #2 Bk ) & db ot R A LB A R
NI
1.2 sk 5EE
TE R G FR 40 : GZ-400-S B, FROCT | B R B ik &5 A KR
2 [ 3l 2873 K B3 - BRQ-BSOTT AL, 1l 4% i FL )
ALER A R AT

2K AR AL : Multiskan GO %1, 28 8 % /R B 4%
(P EDABRA A ;

BREEBE LN TGI6-WS HL, 3] 15 1% 52 5 %X
I RARAT
1.3 Ak
1.3.1 ARG MW H % I MREE T MRS K
s aR 3 37 CHE 5% 24 ho i fb 2 IS BB R T
4 'C .8 000 r/min B.[» 5 min; I JCH 0.85% NaCl & K 1k
WOEL0. EECHE 2 K.
1.3.2 7 EPS SLER E iY77

(D) WHRL 22 BP0 WART 37 CRIAE IR B
Fr 48 h K HE R BT fub il B TR 95 L 22 1% M AR SRR X LA [
PRI R A BRI 22 G, T e A S 3
R TR .

/Z-\\4

Zl

/A\A

&l

Ff HE . RNASEIABENKEREE

(2) Mo 4h 2 Bl 7 i S0 o 45 BBk B AP 2 50 mL
MRS i b 3 301,37 CHi3% 24 h, 3.0 10 min B 55
PR B K 10 min, ¥ 50 2 5365 AR & 4380k 80261
SROREWMEL TR 60,4 CHEE 12 h, g0
10 min BrEH B PR BB IMA 3 B TR 2
B4 CHFE 12 hy B0 20 min W4 Z WEDTTE  DTVE
TG AR OK W R A R 2 T 8 000 ~
14 000 D HEMNT4E T 4 CTFENT 72 h. 4G 8 h K 5 £
B T2 2R & 50 mL & H .

1.3.3  FLERW EPS =il SRR — IRk 2 &
BBk EPS 77 5 DU 2 0 B O B AR R RO D 9 Ak
Pt 22 ) T 2 B R il 2R 0 8 U T bR EPS R 7
490 nm Ak W6 (- 8 Ao A % A b o0 Tl 2k A B L T A 2
5 B PR A TR VR R Y 2

1.3.4 M ERW L ER RS 300 M FL IR R B R B
pH KA 2.3, 8 3.0 ¢/L 4 AR #Y MRS i 4 ¥ 77 ik
H M 5E ODgop e {H 537 CHEFF 12 by M TE ODsog o 8 » LA
N\ ODygoo v 775 T R 0 R 115 JH £ BE 77

1.3.5 RS BBiAae e SClRC 1 T ob A o i TG o 45 42
B W31 mL LR R R ARG B0k E 0 b
BT R 7L mL FLR A H B E 9 mL ML E .5
WL ERE Y 30 .37 CH35 3 ho R T M50 2
3h i E A IR (DI LAB 72 8 5 b iy 17
R

c="1%100%., D
m,
.

C— (7155, Y
3 h V& A g fH
0 h V& ELH g fE.
1.3.6 W E g

(1) ¥ M5 - 76 M B 7 A B SR 5 L FLIR o b
IR, 37 CHEFR 72 h, L4 B €64 2 BR B A BH M Xt R4
5% 1M B A ST A b B R B S B T e A
T BT A A

(2) P FGBRE G F P LR LWN 20 F 2K
YC R A R AE 7 LR AT Y [ A 5 % 3 R W A ) R A A
R 1 A2 KT LAB (9 50 A 2 08

(3) AR RABEA BB AR & U aH
0,7 8 BR TR Sy B 1 e MR 3 s v MO P R R 2 R Ak
S T A R A 1 7 2 2 e
1.3.7  Wkk%E

(D PN Z AR E M EETE S MRS E K
LAB {fifb F B R 37 56 b RI4%, 55 5% 48 h M % B
A I BUE B TR AT 2L IR e, B OBE T LS T B

[ A
A&,

my

my

27



E i # 38 FUNDAMENTAL RESEARCH

(2) 7=Ha ok 2 02U R T 1 A B A AL 38 B 45 2 - X 0 328
ORI T RR R AT 1 AL R I L £ I AU R A
I I VAL IR I Y TRk 3 R 6 B | i N A

(3) =RA Z W LR TE 16S rDNA %7 - 42 B i b )5
1) LAB DNA, 347 PCR 4738 , 326 13 48 R H PR 3 28 i)
17 16S rDNA JF 51 & . ¥ W 45 149 )7 51 & T Genbank %
& BE A, T Blast 34 # AT LT
1.3.8 sy A IR I FAT 3 K, A A Excel 2016
B AT RO # B N 5811 43 A . LA SPSS Statistics 21 i
177 Z 548 (ANOVA)LSD £ T H. 4 ; {# A Origin 2018
AR .

2 R0
2.1 RIS SR BE A IE

WA TR P B 22 6 DN 40 BREFLER T W) I L A % S
IR, AR 12.77.79.83.89,91,150,154,183,
194,260,285.302,Y06,Y07.Y08.Y10.Y14,Y27.Y28 f
WG ESR 2 G TR0 H 583X 20 bk LR 14 4 7 Hl
BE DL T R /Jumﬁkn’h_fr’*hewh%fw W, W] fE S
B DR E R, B, B ESER 22N
20 R FLIR T 617 )G 2R 56 .

2.2 MSNEHFEEET

2 WG 5 B A o it £& 7 1 v = 0.002 82 +0.111 8,
R*=0.998 4, HEBR & BE 45 oI5 K 37 2 58 A% 2 B X ok &
W S 0 5% SR A TR BRI B A 2 B 25 R I
&1,

BB 1A, B MR 12.77.79.83.89.91, 150,154,
183,194.,260.285 M Z #F & & T X Bk LGG(P <
0.05) , B # 302, Y10, Y28 55 % B B 4% 40 b 6 2 3% 2% 5%
(P>>0.05). Ttk Z 0™ & &0t 0 e A8 e Wbkl 77,
89.91,154,183.260,285,Y06,Y07.Y10,

2.3 BHRITERKITZ

HIRTE M A 2 T8 B0 IR PR 35 A TR 5 R R 4% 1

= 800| , a ,bed
. 7!’;3,1)757956(16 ;
£ D N
= A h: . .h
"1 600 i
L k
] 1
R E w0
= 200
g
=
=
0 12 79 89 150 183 260 302 Y06 YO8 Y14 Y28
77 83 91 154 194 285 LGG Y07 Y10 Y27
[l 3
Strains

INE AR R 7 2 5 8% (P <0.05)
B1 HHmstsmsee

Figure 1 Extracellular polysaccharide content
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Figure 2 Acid tolerance of strains
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Figure 3 Tolerance of strains to bile salts
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