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Abstract: Nile Red (NR) staining is widely used in the detection of microplastics (MPs) in environ-
mental and food contact materials(FCMs). However, due to the lack of standards for staining param-
eters and the low accuracy of polymer classification based on RGB fluorescence characteristics, its
universality and data comparability have been hindered. This study aims to establish a standardized
NR staining detection protocol. Tests were conducted on 20 pure/mixed solvents. HSV color models
were established for fluorescence classification and quantification to evaluate their effects on the fluo-
rescence intensity and Stokes shift of common polymers. The optimized scheme (acetone/n-hexane 3:
1 (by volume) as NR-carrier solvent, 10 pg/mL, immersion staining) has a high fluorescence inten-
sity and can successfully distinguish six common polymers, with a detection limit as low as 1. 5 pm.
This study provides a rapid and standardized method for the classification and quantification of micro-
plastics, laying the foundation for the detection of environmental microplastics and the risk assess-
ment of food microplastic intake.
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Fig. 2 Fluorescence images of MPs after NR staining in differ-

ent carrier solvents
A. chloroform; B. n-octane; C. acetone/n-octane(3 : 1); D. acetone/

n-hexane(3 : 1)
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Table 1  HSV and RGB values of microplastic fluorescence (acetone: n—hexane(3 : 1) as the NR solvent)

MPs H/SIV R/G/B (R+G)/R Categorize

PA 2.2/98.97/54. 11 138/6/1 1. 043 Hydrophilicity
PET 12.06/99. 31/87. 61 223/46/2 1. 206 Hydrophilicity
PU 25.23/98. 12/99. 61 254/109/5 1.429 Hydrophilicity
PS 53.06/99. 61/99. 61 254/225/1 1. 886 Hydrophobicity
PE 50. 5/99. 06/56. 78 145/122/1 1.828 Hydrophobicity
pp 54.26/97. 19/73.73 188/169/5 1. 867 Hydrophobicity
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