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Evaluation of the toxicity of polystyrene nanoplastics on tobacco plants

ZHU Chunmeng, WANG Feng, KANG Shengmei
(School of Food and Biological Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract; In order to investigate the effects of plastics on plant growth, this paper synthesized polysty-
rene(PS) nanoplastics with different surface charges by microemulsion polymerization: positively
charged NH,-polystyrene(NH,-PS) and negatively charged SO;H-polystyrene(SO; H-PS). Different
mass concentration gradients(50, 100, 200 pg/mL) were used to simulate PS residues in the environ-
ment, and the effects of PS on tobacco growth were evaluated by plant phenotype, chlorophyll a-
mount, chlorophyll fluorescence-related parameters, reactive oxygen species, lipid peroxides accumu-
lation and antioxidant-related enzyme activities. The results showed that tobacco exposed to different
charges of PS exhibited reduced plant size and leaf yellowing compared with the control group, and the
inhibitory effect of SO, H-PS was stronger than that of NH,-PS. The results of chlorophyll amount
and chlorophyll fluorescence parameters indicated that both PS nanoplastics inhibited leaf chlorophyll
synthesis and photosynthesis to varying degrees, resulting in yellowing of the leaves of the plants.
The measurements of leaf hydrogen peroxide, malondialdehyde(MDA) accumulation and antioxidant-
related enzyme activities showed that both PS nanoplastics caused the accumulation of H,O, and
MDA, activated the antioxidant enzyme activities of tobacco, and led to the increase of SOD, POD,
and CAT enzyme activities. The results of the study can be useful for investigating the effects of com-

mon PS nanoplastics in the atmosphere on plant growth.
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