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Abstract: In this study, the screening of lactic acid bacteria with significant inhibitory effect on Listeria monocytogenes. It
was determined that the inhibitory substances existed in cell-free fermentation supernatant (CFS), cell pellet or bacterial
lysate. The thermal stability, pH stability, and protease sensitivity of the inhibitory substances were investigated. The
growth curve and the minimum inhibitory concentration (MIC) of the selected strain were also determined. Finally, the
preliminary application was in the cold storage and preservation of Duhei pork. The preservation effect was evaluated by
sensory evaluation, pH, meat colour, viable cell counts, total volatile basic-nitrogen (TVB-N) and thiobarbituric acid-
reactive substances (TBARS). The experimental results showed that a strain of Lacticaseibacillus paracasei Lab5 from
pickle juice showed notable inhibition of Listeria monocytogenes, with an inhibition zone diameter of 38.28+1.97 mm, the
inhibitory substances were present in the CFS, which was treated at 60~121 °C for 25 min, and its inhibition zone diameter
of inhibition against Listeria monocytogenes and Escherichia coli still reached more than 32.07+2.1 mm and 11.53+
0.44 mm. No significant difference in bacteriostatic activity in the pH 3.0~8.0 (P>0.05). Proteinase K treatment had the
greatest effect on the inhibitory activity, as it reduced the diameter of the circle of inhibition of Listeria monocytogenes by
7.69 mm; It was shown that Lacticaseibacillus paracasei Lab5 CFS had good thermal, pH stability and was less sensitive
to six proteases (chymotrypsin, trypsin, enterokinase, proteinase K, papain, pepsin). In the preservation application of
refrigerated Duhei pork, it was found that at 9 d of refrigeration, Lacticaseibacillus paracasei Lab5 postbiotics treatment
groups (2MIC and 4MIC groups) had significantly reduced the viable cell counts of the meat by 99.7% compared to the
control, decreased the pH by 0.33, and reducing TBARS reactants by 0.66 mg/kg, and 0.91 mg/kg in meat (P<0.05), and
prolonged the shelf-life by 2 d, when compared with the control group. The scores of sensory testing also indicated that it
played a role in color protection, improved the odor and delayed the deterioration of the sensory quality of refrigerated pork.
In particular, the 4MIC group showed better effects in all freshness indicators. It's concluded that the postbiotic of
Lacticaseibacillus paracasei Lab5, as a new type of natural and safe biological preservative, has an important potential for
application in the field of meat preservation, which is of great theoretical and practical significance for the enhancement of
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food safety.
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Table 1 Source information of lactic acid bacteria strains
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Fig.1 Effects of heat-inactivated and non-inactivated lactic acid

bacteria on the growth of indicator bacteria
. AWK $8 /8 Listeria monocytogenes ATCC 19115, B Al
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monocytogenes ATCC 19115 ¥, Escherichia coli ATCC 25922)
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0.001,
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Table 2 Sensory evaluation criteria for chilled meat
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Fig.2 Antimicrobial activity of Lacticaseibacillus paracasei
Lab5 cell-free fermentation supernatant against
different indicator bacteria
HE: A NFE7R T Listeria monocytogenes ATCC 19115; B M #§
JNH Escherichia coli ATCC 25922,
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Table 3 Effects of different components of Lacticaseibacillus
paracasei Lab5 fermentation strain on the growth
performance of indicator bacteria
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Fig.3 Effects of temperature on the antibacterial activity
of Lacticaseibacillus paracasei Lab5 cell-free
fermentation supernatant
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monocytogenes ATCC 19115 8y, Escherichia coli ATCC 25922)
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TR 0 R A D 24 26.15%. BT S FLFT T Labs
CFS £& 121 °C AR5 X p g 2= 1R g (0 410 B8 T ARk
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Fig.4 Effects of protease treatment on the heat-antibacterial
activity of inactivated Lacticaseibacillus paracasei Lab5
cell-free fermentation supernatant
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Fig.6 Growth curves and bacteriostatic activity of
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Fig.7 Effects of Lacticaseibacillus paracasei Lab5 postbiotics
on the total plate count of colonies in refrigerated Duhei pork
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Fig.8 Effects of postbiotics of Lacticaseibacillus paracasei
Lab5 on the sensory quality of refrigerated Duhei pork
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Fig.9 Effects of Lacticaseibacillus paracasei Lab5 postbiotics
on the color of refrigerated Duhei pork
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Fig.10 Effects of Lacticaseibacillus paracasei Lab5 postbiotics
on the pH of refrigerated Duhei pork
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Fig.12  Effects of Lacticaseibacillus paracasei Lab5 postbiotics
on TBARS of refrigerated Duhei pork
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