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Abstract ; In recent years, the overuse of antibiotics has led to the emergence of drug-resistant bacteria that pose a serious threat to
human health.As a result, there is an urgent need to develop a new and effective bacteriostatic agent. Silver nanoparticles ( Ag
NPs) were prepared from silver trifluoroacetate ( CF;COOAg) by single-liquid-phase chemical reduction.The synthesis of Ag@

" impregnation method" in combination with the commercially available antibiotic,

Kanamycin composites was achieved using the
kanamycin sulphate ( Kanamycin).The samples were systematically characterized by TEM, XRD, UV-Vis, FT-IR and surface
electrostatic potential (ESP) in terms of their morphology , crystal structure ,and bonding mode.The filter paper diffusion method,
colony counting method, and minimum inhibitory concentration ( MIC) were employed to investigate the synergistic inhibitory
properties and inhibitory mechanism of Ag @ Kanamycin against Gram-negative Escherichia coli ( E. coli ) , Gram-positive
Staphylococcus aureus (S.aureus) ,and fungus Candida albicans ( C.albicans).The inhibitory activity demonstrated that the MIC
of the composites against the three tested bacteria was 40,20 and 10 pwg/mL, respectively. The mechanism of bacterial inhibition
showed that the composites were effective in altering the permeability of the bacterial cell membrane and disrupting the cell wall,

leading to bacterial apoptosis.
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Fig.4 Diffusion results of three kinds of test bacteria filter paper tablets and the curve of the diameter of

the inhibition circle with the change of concentration
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Fig.5 Colony counting results of Ag@ Kanamycin

composites for three test bacteria
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Tab.1 MIC values of Ag@ Kanamycin composites

for E.coli,S.aureus ,and C.albicans

¢(mug/mL)/BD (1x10° CFU/mL)
5 10 20 40 80 160 320
E.coli 7.34 4.27 3.46 1.29 0.34 0.27 0.21 0.16

Bacteria

S.aureus  8.76 5.45 2.01 0.44 0.28 0.25 0.18 0.14
C.albicans 5.41 1.87 0.46 0.31 0.28 0.23 0.15 0.13
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E.coli(d) .S.aureus(e) X C.albicans( ) A5 41
B 6 Ag@ Kanamycin & & #4483 il & 19
PI 9 e g (5] Fr
Fig.6 Pictures of PI fluorescence staining of

Ag@ Kanamycin composites on three test bacteria
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Fig.8 Results of ion leakage of Ag@ Kanamycin

composites and the leakage rates of intracellular

K*,Ca®,and Mg
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