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Antibacterial activity of g-poly-L-lysine: a review
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Abstract: g-poly-L-lysine (e-PL) is a natural antibacterial agent with a wide range of
bacteriostatic spectrum. It is synthesized by the polymerization of 25 to 35 lysines linked by
a-carboxyl group and e-amino group. &-PL is mainly produced by the fermentation of
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Streptomyces albulus, which is more efficient and environmentally friendly than chemical
production. e-PL has many excellent properties, such as good water solubility, heat resistance,
edibility and nontoxicity to the environment, and has good application prospects. In this paper,
the research progress of €-PL on the bacteriostatic properties, bacteriostatic mechanisms, and
bacteriostatic mechanism models of various microorganisms were reviewed. It was speculated
that e-PL may affect the expression of regulatory genes by destroying the cell membrane,
changing the permeability of cells, or acting on the cells to cause the stress of reactive oxygen
(ROS), so as to play an antibacterial role. According to these two bacteriostatic methods,
corresponding bacteriostatic models were established, respectively, namely the carpet model
and the ROS-induced apoptosis model. This study provides references for the further study of
e-PL on microbial inhibition, and also puts forward a new model of &-PL antibacterial
mechanism, thus providing certain references for expanding the application field of e-PL.

Keywords: e-poly-L-lysine; natural antibacterial agent; antibacterial mechanism; antibacterial

model
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Figure 1 The synthetic route of e-poly-L-lysine.
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Table 1 Inhibitory effect of e-poly-L-lysine on different strains
A=Y AR R HL I 30K
Microorganisms  Optimal inhibitory Mechanisms Applications References
concentrations (pg/mL)
Agaricus bisporus 300 % 0 2 it i FEK B AR R [32]
Damage the cell membrane Extend food shelf life
Saccharomyces 500 WRANMEEE, ROS WAL FEIVERT 1 2l B JEs 511 [34]
cerevisiae Damage the cell membrane and ROS Use for food preservative
stress together
Candida albicans 512 ROS Jirif VE M IRBT EFH 259 [37]
ROS stress Use for clinical antifungal drug
Alternaria 500 IR, ROS L mEIVERT  FF B Ik ACRR ISR [40]
alternata Damage the cell membrane and ROS Use for preventing postharvest
stress together fruit loss
A. alternata 100 IR, ROS WA dLmIMEN  gRlk b AR R [41]
Damage the cell membrane and ROS Use for fungicide in agriculture
stress together
Penicillium 600 WERANMERE, I ELIEOE 15 A b VR 2 B i ) [42]
expansum 195 AE0AH 52 B TE 1 Use for food preservative
Damage the cell membrane and
activate defence-related enzymes in
host cells
Escherichia coli 150 T R 20 i i Vet &£ [43]
Damage the cell membrane Use for antibiotics
Vibrio 200 LR Lysqdvp00l JEFEFEMS]T AT T Ram iR [44]
parahemolyticus i ROS A Use for bacteriostatic agent in
Cooperate with lysin Lysqdvp001 ~ food industry
and cause ROS stress
Listeria No data - A G IR X H I JE K K ) [47,49]
monocytogenes No significant effect
Staphylococcus 400 REARE IR 2 KNS R I FL R A R ) [53]
aureus ROS Jiia Use for fungicide in dairy
Lower transmembrane potential products
leads to K" efflux and ROS stress
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