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3.ZHG2-1 ZHG1-4, L) F R B A FHE R 1 1
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2% (3)
1.2.7 BURAI 553100 XS5 R AT
FE 3, AR O H bR fE 227 R OR IR
IBM SPSS 23 # 4Lk & OriginPro 9.1 %AF5F 545
HEAT A3 M AL 3

L (g/mlL)=

2 ZBR55H
21 BF A2 559 TIABRENGE

W 1a Jros A o BRBH PR G BE DL R B
it HR B B (E 2 5L 2 R I BT A X
A BE A PR o0 0 30 0 4k FC O BB170 76 BV P A7
E—E I A2 (5550 1, 7= E— s i ooey
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B1 5~ A-2FESo2FILBEMNGKE
Fig.1 Screening of high-yield AI-2 signal molecule LAB
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HIPE 2 AT, Tk DBM2-4 FvE 2 RIE O
B A a0 AEY AT AR, B 2 IR
et SR TE, BT E5 6 3R 1 A A fb %
TE SR L E AR B AL i FLIR AT A

P 3a J2& # ¥k DBM2-4 ) 16S rRNA Hi Jk
AT LA R BEAE 1500 bp 247, B A B
PR A A B R S5 R UL 3b, AR
Al LL A W Bk DBM2 -4 5 Lactiplantibacillus
plantarum G2-5-6 f5 FARL, AHRUE IR E] 99%,
PRI PT LA 72 B ik DBM2—4 Sy 1 9 FLAT B (Lac-

tiplantibacillus plantarum)

B2 Etk DBM2-4 B%EFE (a) RE=KEE (b)(1000x)

Fig.2 The colony morphology (a) and Gram stain (b)
of strain DBM2-4 (1 000x)

*1 ZEBEEDBM24KMEEEULEELER
Table 1 Physiological and biochemical identification results of strain DBM2-4
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86 | I E B14 (Lactobacillus plantarum B14) (MG754576.1)

10 |j
2 IR 3741 (Lactobacillus plantarum 3741) (MT538596.1)

_: I E UCBSS3 (Lactobacillus plantarum UCBSS3) (LC034192.1)
2 BT 4506 (Lactobacillus plantarum 4506) (MT5435027.1)

0
LA 3584 (Lactobacillus plantarum 3584 ) (MT658609.1)

EMILHE B10 (Lactobacillus plantarum B10) (MG754574.1)
HMFHE GRO512 (Lactiplantibacillus plantarum GRO512) (CP070851.1)

EMILHE ZZU273 (Lactobacillus plantarum subsp. plantarum ZZU273) (AB831178.1)

EFLATE HASOBYa (Lactobacillus plantarun HASOB9a) (KM035403.1)
ENAME G2-5-6 (Lactiplantibacillus plantarum G2-5-6) (MW375506.1)

DBM2-4

(b)

B 3 H#k DBM2-4 16S rRNA EFF Bk E (a)fMREELZEM (b)
Fig.3 The 16S rRNA gene amplification electrophoresis diagram (a) and phylogenetic tree (b) of strain DBM2-4
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K TR ¥k DBM2-4 JE B 1 2 4 AR 45 5 i 350%% | )R
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(¢)DBM2-4
24 h 48 h

(d)YF-7

72 h

L ARRNG PR R B M 22 7 (P<0.05)
B4 FBEENEKME Q) EYERLEE(b)MESLER (c:.DBM2-4;d: YF-7)
Fig4 Growth curve (a), biofilm formation (b) and morphological results (¢:DBM2-4; d:YF-7) of LAB
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DPPH J& — Mg i A &L, % DR IF M
BRI HTE AL BE S, I S5a J& L) DPPH R48#5 LAk
77 AI-2 e AR ZLER A i B Ak fie 01, 45 AR R
W1 ,3 #RFLER B 9 DPPH F FR 2575 bR R 35 J2 o8 4%
A A T IC AN MR O Y, X T g I o FLIR
W MAMEEY TR E A, WIS RA
THFR DPPH H Hi JE/E IO 45 1K™ 548 AT-2 1)
bR YF-7 AHLL, &7 5 bk DBM2-4 5¢ % 2 Jit] Al
JC 4N L $2E B 9 DPPH [ h L6 bR g e @ T
24.49%F1 11.37% , H. DBM2-4 () DPPH [ H £ 1)
HEERE T LGG FHYEXT IR YF-7 BE KT LGG

DPPH [ i 33 4 %

DPPH free radical scavenging rate/%

BRI R BB AT-2 15543 1] LA 7 2LIRR B 2%
TR . M A 2 M AR M R, b R B B
DPPH H HHAEM1EH .

UEAh 1 2 3RS LU A B T (0,7) Rl
W i ik — R G R A E Y, A TR
i 58 5 A0 e 7 5 | e — R B I AR R P, & Sh
DUHR S B 7 R 48 B A AL-2 AN [R] 1 FLIRR B
WP AL BE F1, 25 FE 6 BH | 3 Ak L 198 TR 17 e 4B
I o R 34 2 O 20 R 4R U 1 T S A A
X A PR SRy R A 1 e 4R Ak Tl n e 4R Ak ) O Ak Tl
(SOD) A bt H Ik ik S AL W 8l (GSH-Px ) 77 4 T 2
JitL 28T B vk DBM2-4 5 YF-7 (8 A A B T 1)

07~
SEAEAN L

i B Tanwitnn

05+
04
03

02

AT T

Superoxide anion scavenging rate/%

01

00

(b)
A R/ING B RS 5153 5 327 A I BAT d 35 1 22 57 (P<0.05) .

5 3ZBEER DPPH BmE (a)MEAREFEES (D)
Fig.5 The scavenging ability of DPPH free radicals (a) and superoxide anions (b) by LAB
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THERRE A B 2R U A2 {550 AL
W2 1 M PN 9 SOD \GSH-Px 25471 S8 AL Bl % A3 i 3%
AR VR, S R B T B e 22 R
L

FLER B R DPPH A H 563 B AR 2K G 3L
JRLAIY Z2 0 RN AR AR BT, T TR R R A Y
AE 1 BUHk T N SOD \GSH-Px %53t A ALl , #F 5T
R RW]AL-2 15 5 47 AT DL 5 L2 1 i A &
1 26 2055806 PR T, X FL IR B P9 Y SOD |
GSH-Px ST S AR AT 2 1 1 VR I 52
G55 AI-2/LuxS FFAA RN 72 40 U 45 L R TR i 41
AR A — 2
25 TIZHRZEBEENE

e B LR P % T R LA PR R A
N A BAE 0 F R, T R SR N R
PERR T, AE A5 2038 e I L 1 IXUBR A4 7 i
d IS0 NG 2 RIS B R DBM2—4 19 T R I
L PR TR bR YF-7, 75840 5 5 i 3.88
mg/L Fl1 5.86 mg/L, I, BT AI-2 15 54> FHEW%
B LR B = A T R N TR XU ) R
RE 1. AR 522 R AECIRIE 5T 1Y LR T AR Y T
TR T D A R AR AL, T e
1t 7.19~39.21 mg/L, Z & HHE 9.65~20.03 mg/L,

®2 IBEHRT _MMNZEEE
Table 2 The content of diacetyl and acetaldehyde

in lactic acid bacteria

R DBM2-4 YF-7
T = 8i/mg-L" 14.89 + 0.12¢ 11.01 £0.15"
T8 /mg- 1! 20.53 +0.01* 14.67 £0.01"

TE A FUE R /ANE 5 R FROR BAT 2522 57 (P<0.05)

3 HFig

AR SCNFHAR R W T AR AT 1Rk =™ A2 {5
S TR FLATH DBM2-4, 51K AI-2 Htk
YF-7 ML, H P LA B DBM2-4 55 5% 48 h )5 , 4=
YIS JEBE I T 135.54% 5 H: 58 5 40 i 71 JC 240
Jitl 42 B DPPH A B WG BR g 1 o 4 T
24.49%F 11.37% , &R BT T 8 F1 £ 1 7~ 15t 3
FIEEAN T 3.42 mg/L A1 5.86 mg/L, LiR%EH LA
AI-2/LuxS #2248 5 2L R AR P REOE L
BUAATE VE S R T) . AHESE T R HA R

Y YE = AL=2 559 F A FLIR 18 % B2 9 42 it —
FE ) BRI FE A

& £ x #
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Studies on Screening of Lactic Acid Bacteria with High Production of AI-2
and Its Biological Properties
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Abstract Al-2 signal molecule could regulate the biofilm formation and probiotic property of lactic acid bacteria (LAB).
In this study, the strain with high production AI-2 were screened from 16 strain lactic acid bacteria derived from tradi-
tional fermented food and carp intestines. The ability of biofilm formation, antioxidant and aroma—producing of high pro-
duction AI-2 LAB were analyzed. The results showed that the relative fluorescence intensity of the high production AI-2
strain DBM2-4 was 9.69. The strain DBM2-4 was identified as Lactiplantibacillus plantarum by physiological and bio-
chemical and 16S rRNA sequencing analysis. Compared with the low production AI-2 strain YF-7, strain DBM2-4 was
cultured at 37 °C for 24, 48 h, and 72 h, the production of biofilm formation increased by 85.48%, 135.54%, 63.03%,
respectively. Meanwhile, the free radical scavenging capacity of DPPH for complete cell and cell-free extracts of strain
CY1-2 increased by 24.49% and 11.37%. The production of diacetyl and acetaldehyde increased by 3.42 mg/L. and 5.86
mg/L, respectively. These results indicated that AI-2 signal molecule regulated the biofilm formation, antioxidant activity
and aroma—producing activity of Lactiplantibacillus plantarum DBM2-4, The screening of LAB with high production of
Al-2 would provide a theoretical basis for improving the probiotic, antioxidant and aroma—producing activity of LAB
starters.
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