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Abstract; Plastic wrap, as a commonly type of food contact material, is widely used in daily life. However, the
possible leaching of harmful substances from plastic wrap and its biological health risk assessment under different
food application scenarios remain unclear, yet. In this study, the leaching behavior of microplastics and phthalate
acid esters (PAEs) of polyethylene (PE) and polyvinyl chloride (PVC) were investigated under three kinds of food
simulants (ultrapure water, 50% ethanol (V/V), n-hexane), and after that, the effects of PAEs on the development
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of zebrafish embryo were explored. The results showed that the average abundance of the total microplastics
leached from PE and PVC plastic wrap were (2.67+0.82) items-(100 mL)™" and (3.78+0.92) items-(100 mL)™", re-

spectively. The particle size of the microplastics in PVC were concentrated in the range of 500 ~1 000 wm, ac-

counting for 55.9% , while about 74.1% of the microplastics in PE had a particle size of less than 500 wm. Further-

more, the PVC extracts in an alcohol and fatty environment could induce significant impacts on zebrafish embryo

development, including arrhythmia, pericardial cysts and spinal curvature. Compared with PE plastic wrap, the leac-

hing toxicity from PVC plastic wrap needs serious attention.

Keywords: plastic food contact materials; microplastics; phthalic acid ester (PAEs); zebrafish embryo toxicity
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Fig. 2

Infrared spectrum of microplastics in plastic wrap

Note: PE stands for polyethylene; PVC stands for polyvinyl chloride; PET stands for polyethylene terephthalate; PES stands for polyester.
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Fig. 3 Abundance of microplastics in two kinds of plastic wrap under different simulants

Note: (a) Total microplastic abundance; (b) Surface-attached microplastic abundance (non-self flaking).
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Fig. 4 Shape and size of microplastics in two kinds of plastic wrap under different simulants

Note: (a) Represents shape distribution of microplastics in PE; (b) Represents shape distribution of microplastics in PVC;

(c) Represents size of microplastics in PE; (d) Represents size of microplastics in PVC.
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Fig. 7 Micrographs of abnormal embryos

Note: (a) Normally developing embryo at 48 hpf; (b) Embryo with
pericardial cyst at 48 hpf; (¢) Embryo with yolk deformation at 48 hpf;
(d) Normally developing larva at 72 hpf; (e) Larva with
pericardial cyst at 72 hpf ; (f) Larva with spine curvature at 72 hpf.

FEERI T 2 TR AR fh B — RERER K &

Table 2 Phthalate concentrations of two kinds of plastic wrap under different simulants

(mg-L™")

PE iR & i
Fatty food (PE)

PVC /K £ i PVC &L PVC iR & i
Aqueous food (PVC) Alcoholic food (PVC) Fatty food (PVC)

(e s PE 7K P £ PE & WA
Compound name Aqueous food (PE) Alcoholic food (PE)
DEHP ND ND ND
DBP ND ND ND
DOP ND ND ND

ND 0.1443 0.504
ND 0.0251 0.0360
ND 0.0108 00119

E:ND Rk,

Note: ND represents not detected.
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