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Abstract: Here, to investigate the inhibitory effect of e-poly-lysine hydrochloride (e-PLH) on the growth of Salmonella
typhimurium, the minimum inhibitory concentration (MIC) was determined and the growth curve was plotted. The effect

of e-PLH on the cell membrane of S. #yphimurium was investigated by evaluating propidium iodide (PI) infiltration and
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intracellular macromolecule leakage. The effects of ¢-PLH on oxidative stress and energy metabolism in S. typhimurium

were explored by measuring the intracellular reactive oxygen species (ROS) levels, superoxide dismutase (SOD) and

ATPase activities, and ATP content. The results revealed that e-PLH exhibits robust antibacterial properties in the context of

S. typhimurium, with an MIC of 128 pg/mL. Further, e-PLH was found to effectively inhibit the growth of S. typhimurium.

Following treatment with e-PLH at the MIC, the integrity of the S. typhimurium cell membrane was lost, leading to changes

in cell membrane permeability and excessive accumulation of ROS. After 6 h of treatment, the levels of nucleic acid leakage

and ROS were 2.45 and 1.99 times higher than those in the control group. Further, compared to the control group, the

SOD activity, ATPase activity, and ATP content decreased by 29.60, 10.00, and 67.63%, respectively, in the e-PLH-treated

group. &-PLH treatment affected the cell membrane of S. typhimurium; this caused oxidative damage and disruption of the

intracellular energy balance, ultimately leading to impaired physiological functions and death in S. typhimurium. Furthermore,

treatment of wet rice noodles with e-PLH revealed that e-PLH still exhibited an antibacterial effect against S. typhimurium and

had a good fresh-keeping effect. In conclusion, e-PLH exhibits promising potential with respect to the control of Sa/monella

contamination in food.
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BRI o R T, WUR KK 488 nm, KK
525 nm. [ B I 5E ODyggg o LR 5E 20 1 £ 5. ROS
K38 T 41 B A U —

221




MR B

Modern Food Science and Technology

2024, Vol.40, No.10

1.3.7 SOD&s% M <

A 1.3.4 ff EARLEA R R IRE e-PLH T R
6 h, WERREAEUTEIHIHEL, &5 EET WA
Ko BHFEBRE (ThE 20%, 5min) iR YH 41 oAl
R B ALl (SOD) Ml RF & (P st
AW TREFE T, A001-3) il 5E SOD 3 1 3 % H
x D R NE R I E .
1.3.8  ATPE&Z N &

S T AL IR 7 2E) 1.3.7, FE G S B RE S
FH B S ATP B & (RF nt @ AR TRE T
FLHT, A070-1) MK ICHEAT B2 B AR 5 Tl S il
ATP B35 77, R R FH 2% T 3 2 00 5 5 o v 1
E{SP
1.3.9 ATPK-F

22 Wu U 5 AT ATP [0 2, R
A ot B W (0. 1/2 MIC. MIC 1 2 MIC) e-PLH
WP a R R B2 BURMER 6 h 5, £ EiE, H
PBS i ¥ = I Ja AR B AR . AdH ATP A 93K 711 &
CGAZ RAEWFAR, S0026) 2 B 40 fu 3k 248 I
ME ATP WFE, [FIIE R FH 25 B Wi i vk I e A
HEH,
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Table 1 Sensory evaluation standard of wet rice noodles
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Fig.1 The MIC of ¢-PLH against S. fyphimurium (a) and the

effect of &-PLH on the growth curve (b) of S. yyphimurium
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Fig.2 Fluorescence spectra (a) and intracellular nucleic acid
leakage (b) of S. typhimurium under e-PLH
R SO ELANCE F: 5 e B E NG D R S
S+ (P<<0.05).
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Fig.3 The effect of &-PLH on intracellular ROS levels (a)
and SOD activity (b) of S. typhimurium
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