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Abstract: In this study, the in vitro antibacterial activity of sucrose monocaprate against Salmonella Typhimurium was investigated, along
with its underlying mechanism. The minimum inhibitory concentrations (MICs) and minimum bactericidal concentrations (MBCs) of sucrose
monocaprate against S. Typhimurium were evaluated under different pH conditions using a broth macrodilution assay. The possible antibacterial
mechanism against S. Typhimurium was preliminarily -determined-by evaluation of the released cellular constituents, sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), scanning electron microscopic observations, as well as a DNA-binding assay. The
results showed that the MIC of sucrose monocaprate at pH 7.0 against S. Typhimurium was 20 mM, and the antibacterial activity was more
significant under acidic conditions. Treating S. Typhimurium with sucrose monocaprate led to the leakage of nucleic acids, proteins, and
reducing sugars, as well as damage o the integrity-of.cell membranes, but with a normal cell morphology. Sucrose monocaprate interfered with
the synthesis and accumulation of bacterial proteins (especially for high-molecular-weight proteins). Moreover, the hydrophilic head group of
sucrose monocaprate could bind to the phosphate group of DNA by hydrogen bonding, which increased the contraction of the DNA backbone.
Therefore, sucrose monocaprate can serve as a safe multifunctional food additive with both emulsifying and antibacterial activities, and shows
potentialto be applied in the processing and storage of animal-derived foods.
Key words: sucrose monocaprate; Salmonella Typhimurium; antibacterial mechanism; sodium dodecyl sulfate-polyacrylamide gel

electrophoresis; scanning electron microscope
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Fig.1 Antibacterial effects of sucrose monocaprate against
Salmonella Typhimurium at different pH values
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Table 1 Effect of sucrose monocaprate on the release of cellular
constituents of Salmonella Typhimurium
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Fig.2 SDS-PAGE images of Salmonella Typhimurium cells
treated with sucrose monocaprate
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Table 2 Changes of the protein content in Salmonella
typhimurium treated with sucrose monocaprate for 6 h (Int %
mm)

&8 ERERAR zmaxd &a EHERR £
iy BeAzE4a M4 dEar BRRiEa RBa

1 13035 18 369.17 536.72
2 8471 19 318.90 437.29
3 7089 20 251.86 22321
4 13407 21 239.33 219.05
5 20.69 9713 22 263.86 507.08
6 54.89 19464 23 107.93 159.03
7 43.95 - 24 299.00 382.81
8 56.19 299.87 25 307.25 400.41
9 486.50 761.88 26 25491 302.47
10 402.19 35750 27 288.81  1036.56
11 33217 43377 28 158.34 211.15
12 23849 21422 29 266.68 299.12
13 276.68 31356 30 285.73 371.55
14 33022 36324 31 217.97 17491
15 219.44 92085 32 206.59 367.75
16 31584 32170 33 226.17 404.74

17 369.46 33010 A= 7209.18 11062.30
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Fig.3 Effect of sucrose monocaprate on the morphology of
Salmonella Typhimurium
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