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Isolation, identification, and antibacterial characterization of

Leuconostoc mesenteroides
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Abstract: [Background] Aquatic pathogenic bacteria threaten the health of aquatic organisms and restrict
the development of aquaculture. The effective prevention and control of bacterial diseases in fish has become
an urgent problem in aquaculture. [Objective] To screen out a bacterial strain with inhibitory effect on
aquatic pathogenic bacteria, and to study its antibacterial properties and performance in controlling aquatic
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bacterial diseases. [Methods] The strain was identified after full consideration of the phylogenetic tree
constructed based on the 16S rRNA gene and the physiological and biochemical characteristics. The
antibacterial substances were extracted with ethyl acetate. The effects of the strain on the extracellular
protease production and biofilm-forming ability of pathogenic bacteria were determined by azo casein
method and crystal violet staining, respectively. Furthermore, the inhibitory effect of the strain on Aeromonas
veronii 712 was evaluated by animal experiment. [Results] The lactic acid bacterial strain DH was screened
out from the fermented product of pickle and identified as Leuconostoc mesenteroides. The strain secreted
extracellular antimicrobial substances, and showed antibacterial effect on Salmonella typhimurium,
Escherichia coli, Pseudomonas aeruginosa, Aeromonas salmonicida, Shewanella putrefaciens, and
A. veronii. The antibacterial substances could be extracted with ethyl acetate and had thermal stability. Strain
DH inhibited the extracellular protease production and biofilm-forming ability of the tested pathogenic
bacteria, and exhibited protection against the challenge of Aeromonas veronii Z12. [Conclusion]
L. mesenteroides DH can inhibit the growth of aquatic pathogenic bacteria by secreting antibacterial
substances, which has the potential for the prevention and control of bacterial diseases in fish.

Keywords: aquatic pathogenic bacteria, Leuconostoc mesenteroides, antibacterial substances, protease

production, biofilm-forming ability
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F355 2 NCBI i GenBank M EzTaxon %54k % it
TrHext, KRBLFEME DH [ 16S rRNA FEH ¥4

Leuconostoc mesenteroides subsp. jonggajibkimchii
DRC1506 A7 f5 = AU, 3k 2] 100% . i@ 1d
MEGA 5.0 W54, kA Neighbor-Joining %44
HAGKER(E 1A), 45 R EHNEHK DH 5

Leuconostoc mesenteroides subsp. jonggajibkimchii

DRC1506 7E[Rl—4337, ViBHE Mk DH J& T % B

H K I (Leuconostoc mesenteroides) jonggajibkimchii
WA, W45 °N Leuconostoc mesenteroides subsp.
jonggajibkimchii DH (MW821358),

[k DH 7 MRS “FAR A& 24 hj5, ATRAW
FRRFE FLAM, REE, BN, %EST,
AFEHI(E 1B)o K20 T8 20 MR A T ] B e )5 101G
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tk DH FIFIAFBIEA K BIRE Ty, 45250k 1 pr
JRo PR DH LA A: A ARAFAE DL SR 1,

A Leuconostoc mesenteroides subsp. dextranicum DSM 20484 (CP012009)
iELeuconosmc mesenteroides subsp. cremoris ATCC 19254 (ACKV01000113)
55 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293 (CP000414)
60 { Leuconostoc mesenteroides DH (MW821358)
63 Leuconostoc mesenteroides subsp. jonggajibkimchii DRC1506 (CP014611)
99 — Leuconostoc suionicum DSM 20241 (CP015247)

63

L Leuconostoc litchi MB7 (LC259518)
Leuconostoc pseudomesenteroides NRIC 1777 (AB023237)
89— Leuconostoc rapi LMG 27676 (HG515542)
L Leuconostoc kimchi IMSNU 11154 (CP001758)
05 Leuconostoc mivukkimchii M2 (HQ263024)
Leuconostoc inhae THO03 (AF439560)

o5 Leuconostoc gelidum subsp. gasicomitatum LMG 18811 (FN822744)
ELemanosmc gelidum subsp. gelidum KCTC 3527 (AEMI01000043)
99 Leuconostoc gelidum subsp. aenigmaticum POUF4d (KF577569)

— Leuconostoc lactis ICM 6123 (AB023968)
99— Leuconostoc holzapfelii BFE 7000 (AM600682)

1 E#k DH £TF 16S rRNA E2EFIIHEMAZRERA). EEZBABRIEO)
Figure 1 Neighbour-Joining tree showing the phylogenetic positions of strain DH based on 16S rRNA gene (A), colony
morphology (B) and cell morphology (C)
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%1 Btk DH REIBE K45
Table 1 The physiology and biochemistry characteristics
of strain DH

Items Results

L-arabinose
Amygdalin
D-fructose
D-mannose

D-lactose

o+ o+ o+ o+ o+

Maltose
Cellobiose
Melibiose

Trehalose

Salicin

Pptassium

Sucrose

Potassium 2-ketogluconate

Raffinose

o+ o+ o+ o+ o+ o+ o+

Potassium gluconate

Ribose

D-xylose

Potassium S5-ketogluconate

= + +

B-galactosidase

Arginine dihydrolase

B8

Lysine decarboxylase

B8

Ornithine decarboxylase
Citrate utilization -
Hjs production =
Urease -
Tryptophane deaminase W
Indole production =

Acetoin production =

Gelatinase
Glucose
Mannitol
Inositol
Sorbitol

Rhamnose

o+ o+ o+ o+ o+

Saccharose
e o+ BHPE; W BSBHME; - BAME
Note: +: Positive; W: Weakly positive; —: Negative
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S A EE RS, AEEGE B ETH
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(T bk DH5a JL-7E pH 2.0 1 pH 4.0 8 54 F 5¢
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A K, T ELAE pH 6.0 BIAMF R ik B
A KK (B 2B), S5tk DHSa AL, itk DH 7E
MRPE R T KR T, RDZEWRA —&
14 T R BE T -

FLIR AR A BOR M MR Re Ty, 8 X I
BRI pH WA 2 A 55 ™ iR e 1 (18] 2C) . 45
R E P FE DH R, 5538000 pH 2 IR
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FRU ) pH Bl AR K RIS AT S T
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Big% 24 hBF, AHDAIREBIRRE, R A g
Fhe, FHAK pH RIFELERFRE
2.3 E#k DH RHIE R

WIS EACH A M DH W JC R i X
DT RR A IDRISOR , 5 R NE 3 fs, 6 FhfEka Il
PRR VR AT A 3 B0 T BB i e 1,
B AR DH X B FEVD 1T BB ALK 35 A B R 4
DREARGT XA 4 R R AR E R, (H2 H 54k
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Figure 2 Growth level of strain DH (A) and strain DH5a
(B) under different pH conditions and the acid production
capacity (C)

RAHRME 212 MTEEERA R EEES
(R 2)o HBARFAMGIEVD ] IR TE AR 358 A EQ TR 1)
W ERE R, ERHELRR EENA D E
WA K, ME SRR, A8
72, A FLICH Z3 F4E A 212 JE4C A JE
FlWA A K, Pk DH XTIX 3 Bk /30 6
R IR .

D E | F : i
B3 REKFERNE SR DH X 50 & A H0 I 3R
Figure 3 The inhibition effect of strain DH on the tested
strains based on filter paper method
W A RGEWDITIRE; B: KBRARE; C: fgn
MEB; D: REEHEME Z2; E: AR 235 F: 4ERAHR
Jw Z12
Note: A: Salmonella typhimurium; B: Escherichia coli; C:

Pseudomonas aeruginosa; D: Aeromonas salmonicida 72; E:
Shewanella putrefaciens Z3; F: Aeromonas veronii Z12

F*2 HEM DH THE LB FNE KR E E
Table 2 Inhibition zone of sterile supernatant on testing
strains

) R e MR R

Testing strains Diameter of inhibition
zone (mm)

SR GE SR} 11.0+1.0a

Salmonella typhimurium

KI5 R 10.8+1.0a

Escherichia coli

A 5 B B R 9.5+0.5a

Pseudomonas aeruginosa

AME HHIER 72 9.3+0.6ab

Aeromonas salmonicida 72

A LIRE 23 8.3+0.3a

Shewanella putrefaciens 73

e 212 8.2+0.3b

Aeromonas veronii 712

i ARVNEFRFEIRZER B3, P<0.05
Note: Different lowercase letters indicate significant differences,
P<0.05

T AR MR 22, A RLIRE Z3 4R
MR Z12 JRIK) FREE I R UL A i 2 TR
FLE#E DH XX 3 AR A7 DU B AR A 30 B R5CR B i)
F TR AR &A% DH Xt

X3 RRANEA I IR . N 4 iR, ZERFIN B R
NIFF LA A K s, 3 AR A B 14 A 4 K F- 7 AR
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Figure 4 Effect of sterile supernatant of strain DH on
the growth of Aeromonas salmonicida 72 (A), Shewanella
putrefaciens 3 (B) and Aeromonas veronii Z12 (C)
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Figure 5 Color development of antibacterial substance
of strain DH under UV (A) and antibacterial activity at
different temperatures (B)
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Figure 8 The effect of strain DH on the biofilm
formation of strain Z2, Z3 and Z12
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the effect of strain DH; E: Normal growing strain Z12; F: Strain
712 under the effect of strain DH
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