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Abstract: The objective of this study was to investigate the inhibition effet of sodium lactate (NaL)
on biofilm formation by Listeria monocytogenes. First of all, the crystal violet staining assay was used
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to evaluate the inhibition effect of NaL at different concentrations (0% ,2.5%,5%,10% and 20% ) on
the biofilm formation of L. monocytogenes. Furthermore, the effets of NaL on its biofilm structure,
polysaccharides, extracelluar proteins,cell activity and membrane integrity of L. monocytogenes
biofilm cells were also investigated. Finally,the detection of the expression level of the
biofilm-associated genes motB,mogR ,degU, fIgE,dnaK ,prfA and sigB was performed by using
quantitative real-time PCR (qRT-PCR). With the increase of the NalL concentration (2.5~20% ),
biofilm formation of L. monocytogenes was inhibited significantly (p<0.05) and the inhibition rate
was 8.34 % ,32.2 % ,46.6 % and 55.2 % ,respectively. Results of microscopy analysis showed that
after 5 % NaL treatment, the structure of L. monocytogenes biofilm was forming instead of small
clumps with reduction of thickness,and a significant decrease (p<0.05) was determined in total
production of polysaccharides and extracelluar proteins of L. monocytogenes Dbiofilm cells. In
addition,5 % NaL inhibited the cell activity and membrane integrity of L. monocytogenes biofilm
cells to suppress the development of new biofilms. qRT-PCR results revealed that NalL could
downregulate biofilm-associated genes in L. monocytogenes and therefore to inhibit its biofilm
formation. In conclusion, this study could provide a scientific basis for the effective inhibition of NaL
on L. monocytogenes biofilm formation.
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Fig. 2 CLSM and SEM images of biofilms formed by L.
monocytogenes with 5% sodium lactate (right) and
without (left)
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Fig. 3 Polysaccharides and extracelluar proteins in
biofilm of WaX12 with 5% sodium lactate and
without
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Fig. 4 Effects of sodium lactate on viable cells in biofilm
of WaX12 with 5% sodium lactate and without
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Fig. 5 Flow cytometry analysis of effects of Sodium lactate on membrane integrity of L. monocytogenes biofilm cells

2.6 FLE& AT B 1A 25 M 5 T WaX12 A 41 4 BE 48
XEEARIEEN TG

K76t E B PCR B 5E T B4 28 i
T WaX[12 A= 4 9 B AH OC 25 BRI 1Y) mRNA Rk 7K F
W 6, INEL 6 AT LA i, 50 FRZHAH AL, 48 5 ofdL
FL R Gk Ak P 3k A A )  BECIR S R B WaX12 TR Bk

— S0 55 A W IR O A e A Rk T I 32 R
B A WAz B A O HE T motB ;mogR \degU flgk ; 4
PR A sk N T dnaK J 25 1R T prid
e E i PCR S5 53R U, 7L B4 7 3a o 71 ) B 4=
Hr R T WaX 12 A5 W0 JIRH OG5 P A% 2 38 LA i) JH:
A= W i

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.3 2019



AHIR S o SUBR AR AT 3R 3 25 0 A% T A A AEY A 8 A ) AE R

HEL X

L [Pyl
1.2 5% NalL

B DR A X ek

motB mogR degU flgE dnaK prfA sigB

El6 ZLERMIHIMIHEFHE WaX12 HEMEEEXEE
RIEEHIR M

Fig. 6 Effects of Sodium lactate on expression of biofilm-

associated genes in L. monocytogenes WaX12 biofilm

cells
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