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High—throughput Screening Method for Prohibited and Restricted
Organic Colorants in Cosmetics and Its Application
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Abstract: To address the demand for high—throughput screening of multiple prohibited and restricted
organic colorants in cosmetics, this study established a rapid screening method based on ultra—high—
performance liquid chromatography—quadrupole—Orbitrap high—resolution mass spectrometry (UH-
PLC—-Q-Orbitrap HRMS) for the simultaneous qualitative screening of 93 prohibited and restricted
organic colorants. The target compounds were extracted from cosmetic samples by ultrasonication us-
ing a mixed solvent of tetrahydrofuran — dimethyl sulfoxide — methanol. Chromatographic separation
was achieved on a Hypersil GOLD™ C18 column (50 mm X 2.1 mm, 1.9 wm) under gradient
elution, and mass spectrometric detection was performed in Full MS/data—dependent MS*  (Full MS/
dd-MS?) acquisition mode to obtain retention times, precursor ion accurate masses, and charac-
teristic fragment ion masses for each analyte. The acquired mass spectral data of all reference stan-
dards were imported into mzVault software to construct a dedicated high-resolution mass spectral li-
brary covering the 93 target colorants. High—throughput screening was achieved by matching the ac-
curate masses of precursor ions, retention times, and MS/MS spectra of the samples against the

mass spectral library. The proposed method was then applied to the screening of 100 batches of com-
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mercially available cosmetic products, among which three batches were identified as having non—
compliant use of colorants. Overall, the method exhibits rapid analysis speed and high qualitative
identification accuracy, rendering it suitable for large—scale rapid risk screening of prohibited and
restricted organic colorants in commercial cosmetics.

Key words: cosmetics; prohibited and restricted organic colorants; mass spectral library; high—
throughput screening
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Fig. 1 Workflow of construction and application of a colorants high—throughput screening method in cosmetics
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Fig. 3 The Extracted lon Chromatograms (A, B), secondary mass spectra and standard mass spectra (C, D) of Disperse
Yellow 16 (CI 12700) and Solvent Blue 35 (CI 61554) respectively
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