545 % 5 7 BT Vol. 45 No. 7
2026 47 H FENXI CESHI XUEBAO (Journal of Instrumental Analysis) 1605~1611

doi: 10. 12452/j. fxcsxb. 26010701
RBEFALEETE AN EHSY & ERER
IRFFIEE RIS
Hmsm', FukA ", RER, FRET, &4 £’

(1. PEARAZRE  pif2Ebe, bt 100038; 2. AZeipEe sy, dbal  100038; 3. AR EIRFA
oy, dbs 100193)

M OE: SO T bR R P (NR) Yol 7 %€, RGEERL T 20 Fhali/ii &1 57+ HSV BB 6 Ff
UL SRR R 2 2 BRI T H R TG sR BE R e v A 1 RS RLE . 24K
BT SAT: DINER © ka3 0 1, RBH) AYuklais, NREKE 10 pg/ml, RERG, %5
T K R, SEIL 6 PR REHE X 4, A RIEEIE SR B S T3, U PRRARZE 1.5 pmo EH7
ARSI 1 & S I EHE N XU PR SR O T i SR L

R R RPA; HSVEUERR; 2t BahiEbrkl

FESES: 0657.3 XEARIZE: A XEHS: 1004-4957(2026)07-1605-07

*

Optimization of Nile Red Staining Method and Application of HSV
Color Model in Microplastic Detection and Quantification

XU Ao-xiang', ZHENG Ji-li'?, DENG Xian-he?, LI Ya-jun*, ZHU Jun®
(1. Institute of Investigation, People’s Public Security University of China, Beijing 100038, China; 2. Institute
of Forensic Science, Ministry of Public Security, Beijing 100038, China; 3. Institute of Anti-Narcotics
Intelligence and Technology, Ministry of Public Security, Beijing 100193, China)

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 in-
tensity 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
microplastics, laying the foundation for the detection of environmental microplastics and the risk as-
sessment of food microplastic intake.
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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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