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Effect of copper-core carbon-shell nanoparticles on the growth of cyanobacterium Microcystis aeruginosa and its mechanism
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In recent years, frequent occurrence of cyanobacteria bloom has disrupted the balance of lakes and reserviors around the world. Copper-core carbon-shell nanoparticles (CCCSNPs), as a novel material, have showed a good antibacterial and anti-mildew performance in previous study. In this study, we tried to demonstrate the potential effect of CCCSNPs on cyanobacterium Microcystis aeruginosa growth and clarify the mechanism to know the application prospects of the material in controlling cyanobacteria bloom. Compared with the widely used algaecides CuSO4, CCCSNPs significantly reduced chlorophyll a content of M. aeruginosa when the concentration of Cu2+ in the medium was the same as the CuSO4, so the inhibitory effect of CCCSNPs on algae was better and lasted longer than that of CuSO4. We further explored the mechanism of inhibitory effect, finding that intracellular excess reactive oxygen species (ROS) were produced after exposure to CCCSNPs, which were 2.4 and 1.5-fold higher than the control and the CuSO4 treatment respectively. Excess ROS formation caused oxidative damage to algae and reduced the photosynthetic efficiency, which further inhibited algal growth. Therefore, it is reasonable to propose that CCCSNPs could induce excess ROS production and further interfere with algal photosynthesis to achieve a satisfactory effect with a longer action time.
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