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ABSTRACT: The work aims to synthesize amino-functionalized antibacterial carbon quantum dots with spermine and
dopamine as raw materials, to provide reference for their further application in elimination of foodborne pathogens.
Spermine carbon dots, dopamine carbon dots and spermine/dopamine carbon dots (SPM—CDs, DA—CDs, SPM/DA—CDs)
were synthesized by pyrolysis of spermine and dopamine. The carbon dots were characterized by transmission scanning

electron microscopy, X-ray photoelectron spectroscopy, infrared spectroscopy, zeta potential, ultraviolet spectroscopy and
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fluorescence spectroscopy. Foodborne pathogenic bacteria Saphylococcus aureus and Escherichia coli were selected as
the test strains. The antibacterial properties of carbon dots and their precursors were studied by the micro broth dilution
method. The results showed that SPM-CDs, DA-CDs and SPM/DA-CDs had good dispersion, with average particle sizes
of (4.25+0.89), (3.90+0.67) and (4.0+£0.96) nm, respectively. Under the irradiation of 365 nm UV lamp, the three carbon
spots could emit fluorescence, and the surface had high positive charge and contained chemical bonds such as C=C,
C—O0, O—H; The antibacterial experiment showed that SPM/DA-CDs had significant inhibitory effect on Saphylococcus
aureus and Escherichia coli, and the minimum inhibitory concentration was 0.25 mg/mL and 0.5 mg/mL respectively,
while SPM-CDs, DA-CDs and precursors had poor inhibitory effect on the two bacteria; SEM results showed that the
carbon spots could cause the bacterial surface depression and rupture, leading to the death of bacteria. The amino func-
tionalized antibacterial carbon dots synthesized in this work have superior antibacterial effect and are expected to be ap-
plied to the prevention and treatment of foodborne pathogens, reduce the potential safety hazards caused by pathogen-
ic bacteria in food, and ensure food safety and human health.

KEY WORDS: carbon quantum dots; pyrolysis method; foodborne pathogenic bacteria; antibacterial; antibacterial me-
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