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Fig.1 Effect of Lactiplantibacillus plantarum P9 inhibiting Aspergillus flavus growth
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Fig.2 Comparison of the viable count
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of Lactiplantibacillus plantarum P9 between
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Fig.3 Principal component analysis diagram (PCA) of fermentation supernatant of the two groups of samples
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Fig.4 The OPLS-DA scores of the fermentation supernatants of the two groups of samples
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Fig.6 Metabolite pathway enrichment analysis of significant differences between the two groups of samples
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Table 1 Differential metabolites of Lactiplantibacillus plantarum P9 co—cultured with A. flavus
Y% TR 4% v G A /min KEGG % 5 EX o th 4 A

1 134.05 0.92 C00188 2—Amino-3-hydroxybutyric acid 2-RAA-3-HFA TR
2 96.96 0.68 C0009%4 Sulfurous acid RI¥73

3 163.04 0.85 C00166 Phenylpyruvate KA BR BR

4 255.23 14.22 C00249 Hexadecanoic acid + B ER

5 259.13 0.95 C00864 Pantothenic acid ZER

6 173.04 0.82 C05984 2—-Hydroxybutanoic acid 2-#K T

7 149.02 11.82 €00026 Oxoglutaric acid BF %, = BR

8 199.11 0.81 €20942 Bacilysin AR

9 132.03 0.73 €00049 L—-Aspartate L-R &R %

10 122.99 11.55 C05823 3—Mercaptolactate -k s

11 194.93 0.68 C00122 Fumaric acid; trans—Butenedioic acid BT W =i

12 164.07 1.52 €02265 D—-Phenylalanine D- R &%

13 163.04 0.72 C00166 Phenylpyruvate KR R B

14 118.09 0.81 C00183 2—Amino-3-methylbutyric acid 2-RHA-3-FATR
15 374.16 4.81 C00101 Tetrahydrofolate |EERan:7d

16 127.04 0.84 C00196 2,3-Dihydroxybenzoic acid 2,3-Z A RKT R
17 157.01 12.05 C00158 Citrate A BB

18 133.09 59 C02656 Pimelate ) .3

19 129.06 11.04 C00671 (S)-3-Methyl-2-oxopentanoic acid (S)-3-9 L -2-F AR K B
20 129.02 0.91 €00026 2-Oxoglutarate 2-FR =B
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Analysis of the Inhibitory Effect of Lactiplantibacillus plantarum P9 on Aspergillus flavus

Using Non-targeted Metabonomics

Chen Jiamin,

Zhang Wenyi,

Menghe Bilige”

(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Ministry of Agriculture and Rural Affairs, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract To analyze the inhibitory effect of Aspergillus flavus on the metabolism of Lactiplantibacillus plantarum P9 un-

der co cultivation, this study co cultured L. plantarum P9 with A. flavus. The differences in viable counts between L.
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plantarum P9 monoculture and co-culture were analyzed, and based on the differences in viable counts, samples were
taken at 9 h and 13 h of co—culture for non—targeted metabolomic analysis, and the enrichment of differential metabo-
lites and their pathways at the sampling sites were investigated. The results showed that L. plantarum P9 could signifi-
cantly inhibit A. flavus, and the differential metabolites produced by co—culture were mainly in the energy metabolism
pathway, including: glycolysis/gluconeogenesis pathway, citric acid cycle, pyruvate metabolism pathway, amino acid
metabolism pathway, folate biosynthesis pathway and organic acid metabolism pathway. In comparison with the reported
inhibition substances produced by L. plantarum, the identified differential metabolites that may play an antagonistic role
against A. flavus are mainly organic acids such as 2—amino—3-hydroxybutyric acid, hexadecanoic acid, 2,3-dihydroxy-
benzoic acid, and amino acid substances such as bacillus peptides, and this study provides a reference for further re-
search on the inhibition substances of A. flavus by L. plantarum.

Keywords Lactiplantibacillus plantarum P9; Aspergillus flavus; liquid co—culture; non—targeted metabolomics; metabolic

differences



