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Abstract: In this paper, a strain of aerobic denitrifying bacteria Zobellellasp. B307screened from the sediment of Jiaozhou Bay was
studied. Under short-term exposure condition, the toxic effect of ZnO-NPs on the bacterial strain was analysed through the changes
in growth, denitrification ability, related enzyme activity and metabolic pathway of the bacteria. The toxicity mechanism of ZnO-NPs
on the strain was discussed based on the dissolution test of zinc ions and the oxidative stress levels such as of CAT and ROS. The
results showed that comparing with the control group, the addition of ZnO-NPs at 200mg/L could decrease the nitrate removal rate
and NIR activity of the strain to 57.53% and 14.46%. Whereas it could increase the LDH. ROS level. SOD activity to 378%-. 534%
and 60.32% respectively. ZnO-NPs could induce the formation of reactive oxygens species and through that, the membrane
permeability of strain was changed, the enzyme activity was decreased, and the related pathway of protein, amino acid synthesis and
gene expression were affected, which inhibited the denitrification ability of the strain. The production of free zinc ions is not the main
cause of toxicity of ZnO-NPs on the bacterial strain.
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Fig.2 Effect of ZnO-NPs on growth of Zobellella sp. B307
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