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Abstract: Lactiplantibacillus plantarum is a type of gram-positive bacterium widely found in nature, especially in fermented
foods, such as kimchi, fermented meats, dairy products, and wine. L. plantarum has been shown to colonize the intestinal tract of
humans and other mammals, while also exhibiting substantial health-promoting effects. In terms of probiotic functions, L. plantarum
has demonstrated multidimensional health effects, including intestinal homeostasis, cognitive improvement, cholesterol reduction,
and inflammation relief via modulation of gut microbial structure, enhanced intestinal barrier function, neurotransmitter regulation,
and immune-signaling activation. However, the activity and effects of L. plantarum are influenced by various environmental
stresses, including acidity, bile salts, osmolality, temperature, and oxygen levels. L. plantarum employs various stress tolerance

mechanisms, including active proton efflux systems, bile salt hydrolase-mediated catalytic hydrolysis, and the dynamic balance of
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compatible solutes, to ensure its survival and functional stability in extreme environments. Therefore, this review systematically

integrates advances in domestic and international research, focusing on the probiotic function and stress-resistance mechanisms

of L. plantarum. In addition, it outlines the potential application value of multi-omics technologies for in-depth analysis of the

environmental adaptability of this species. These findings provide a theoretical basis for developing functional strains and designing

precise probiotic formulations.
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Table 1 Examples of applications of Lactiplantibacillus plantarum in food products
H IR L T AR e R
L. plantarum ZS2058 FEAGAE A YAk B A R R kB, A TR A ST A, [4,5]
L. plantarum J26 o B A5 SR B SR RBEE BT, RENAMNFEN, K2, BEHKEFRH. (6]
L. plantarum YM-2 EHE LR B 3 MO B AEA =, B TR S AR A RAZE A 71
L. plantarum CY087 KBERE Mefpsn i, TR BERFE S st s hdi s, (8]
L. plantarum HLJ-174 BRI GERE JHEAE, RXMATH. AREHAREEF, ATREHE. [9]
L. plantarum LP3 5 R A B BA AN, Belkadnid &2 B B AR E EIE &G, RV BRI, [10]
L. plantarum ZDY 2013 R E B S IR TR A TEATH , RARSBREH, [11]
/\éj 3 7. > 2 : ﬁ,—»"" I / 'g[&]'){ﬂ*’_ﬁ_%
Sk A R b B L. CRERILE, WA EZuwEFAA,
L. plantarum UFG121 =3 k%]iﬁ#,\i}i o ﬁﬁ@#ﬁ%‘]?ﬂ{%/ﬁgﬂo [12]
L. plantarum WHH589 W R E EMERMING & BRI BN, BB EEN, RELBHIUT . [13]
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Fig.3 Bile salt hydrolases act on circulating conjugated bile acids in the gut-liver axis
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