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Abstract: The environmental behavior and biological effects of nanoplastics (NPs) in soil-crop systems have attracted

significant attention. The aging can significantly alter the physicochemical properties of nanoplastics, thereby influencing their

fate in crops; however, the underlying mechanisms remain unclear. In this study, polystyrene ( PS) nanoplastics with
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environmentally relevant characteristics were prepared

through ultraviolet (UV)-accelerated aging, and the

differences in the accumulation, translocation, and subcel-
lular distribution of pristine and photo-aged PS-NPs were
systematically compared in rice seedlings and pak choi
using "“C isotopic tracing technology. The results revealed
that both PS-NPs primarily accumulated in the roots, with

low translocation factors to aboveground tissues. Compared
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with pristine '*C-PS-NPs, aging treatment enhanced the translocation of '*C-PS-NPs from roots to shoots, and this promoting

effect was more pronounced under hydroponic conditions. Subcellular distribution analysis revealed that pristine "C-PS-NPs

mainly accumulated in the root cell walls (>98.0%) , whereas aged '*C-PS-NPs exhibited a significantly increased proportion

in the organelles and soluble fractions, indicating that aging altered the subcellular distribution patterns of '*C-PS-NPs.

Inhibitor assay results demonstrated that the accumulation of pristine PS-NPs was insensitive to the inhibitors, whereas the

accumulation of aged ' C-PS-NPs exhibited significant energy dependence and was regulated by aquaporins. The results of this

study can provide a scientific basis for assessing the environmental risks and food safety risks of aged nanoplastics.
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Fig.1 Transmission electron microscopy images of the surface morphology of pristine '*C-polystyrene ( PS) nanoplastics (A) and

photo-aged ¥ C-PS nanoplastics (B)
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Fig.2 Characterization of water contact angles of pristine and photo-aged ' C-polystyrene nanoplastics
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Fig.3 Concentrations of *C-polystyrene (PS) nanoplastics in the roots and shoots of pak choi under treatments with pristine *C-PS

nanoplastics and photo-aged ¥ C-PS nanoplastics
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Table 1 Accumulation and translocation factors of ' C-polystyrene (PS) nanoplastics in pak choi under soil culture
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14 0.219£0.077a 0.055+0.006a 0.273£0.076ab
21 0.271£0.063a 0.062+0.011a 0.231£0.014b
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Fig.4 Concentrations of '*C-polystyrene (PS) nanoplastics in rice roots and shoots under treatments with pristine and photo-aged ¢ C-PS

nanoplastics
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Table 2 Accumulation and translocation factors of ' C-polystyrene (PS) nanoplastics in rice under soil culture

AR P KEFREHE (d) LCF TF
JEUG 4 C-PSE K I} 7 0.053+0.013¢ 0.019+0.007¢ 0.360+0.040h
14 0.12020.045b 0.020+0.005¢ 0.1700.030d
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Fig.5 Concentrations of '*C-polystyrene (PS) nanoplastics in the roots and shoots of rice treated with pristine and photo-aged ' C-PS

nanoplastics under hydroponic conditions
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Table 3 Accumulation factors and translocation factors of ' C-polystyrene (PS) nanoplastics in rice under hydroponic conditions
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Fig.6 Subcellular distribution of pristine and photo-aged *C-

polystyrene (PS) nanoplastics in rice roots
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Fig.7 Effects of different inhibitors on the concentrations of “C-polystyrene ( PS) nanoplastics in rice roots under pristine ' C-PS

nanoplastic treatment (A) and photo-aged *C-PS nanoplastic treatment (B)
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