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Fig. 1 Authentic and fake lipsticks
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Fig. 2 3d fluorescence spectrum of lipstick
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Table 1 Wavelength coordinates and relative fluorescence intensity of lipstick fluorescence

iR P Aapz | PR X 3R BE T WA AL AR 1 FEGAR X R EE 1 WA A A I YELAR X 5 I
Al (320, 372) 1 (230, 374) 2.17

A2 (320, 372) 1 (230, 380) 2.03

A3 (320, 372) 1 (230, 390) 3.34

A4 (320, 372) 1 (250, 450) 12. 29

A5 (320, 372) 1 (250, 450) 6. 74 (550, 590) 2.38

Bl (320, 372) 1 (230, 394) 1.23 (270, 292) 0.97

B2 (320, 372) 1 (230, 400) 1.91

B3 (320, 372) 1 (230, 400) 2.05

B4 (320, 372) 1 (250, 470) 0.79

B5 (320, 372) 1 (250, 450) 8. 76
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Fig. 3 Raman spectrum of lipstick
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Table 2 Attribution of Raman peak

Adna B4 ML
Wavenumber . Wavenumber .
Jem—1 Assignment Jem ! Assignment
142 TiO; 142 TiO;
398 TiO. 228 Fe; O;
515 TiO, 447 Fe, O3
637 TiO; 609 Fe, O
1003 C—C Ring-breathing 1 090 Fe, O3
1 365 C—N stretching 1 300 —CH; (Fatty lipids)
1497 C—C symmetric stretching (Triglycerides) 1365 C—N stretching
1 600 NH; 1441 CH; scissoring stretching, CHj bending in lipids
1605 —NH_;, Ring C—C Stretching 1 605 NH2, Ring C—C Stretching
2 854 CH; symmetric stretching of lipids (Diisosteary Malate) 2 852 CH; symmetric stretching of lipids
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Study on Fluorescence and Raman Spectral Characteristics of Lipstick
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Abstract With the rise of eccommerce and the explosive growth of the beauty makeup market, lipstick products’ safety become
the focus of attention. In the face of the authenticity of brand lipsticks, the market detection method of cosmetics is single, and
the characteristics of brand lipsticks are not targeted. In this paper, the spectral properties of a brand of true and false lipstick
were studied using three-dimensional fluorescence technique and confocal Raman technique. According to the 3d fluorescence
spectrum, the optimal excitation wavelength of all the five groups of lipsticks is about 320 nm, and the emission peak wavelength
is about 372 nm (region | ). Among the six samples, Al, A2, A3, Bl, B2 and B3, fluorescence with a central wavelength of
about 400 nm will be emitted when the optimal excitation light wavelength is 230 nm. In A4, A5, B4 and B5 samples, the
optimal excitation wavelength was redshifted to about 250 nm, and the fluorescence emission peak was redshifted to 450 ~470
nm (region [[ ). In addition, the optimal excitation wavelength of A5 is 550 nm, and the emission peak is near 590 nm. Bl also
has a fluorescence peak excited at 270 nm and emitted around 292 nm (region [l ). The relative fluorescence intensity method
was used for quantitative analysis. If the fluorescence intensity of zone I was 1, the relative fluorescence intensity of zone [| and
zone [l in different colors and between true and false lipsticks with the same color number were significantly different. Raman
spectrum shows that there are vibration peaks of TiO, in authentic lipstick and a large number of vibration characteristic peaks of
organic functional groups such as C—C, C—N, —CH, and —NH,. Compared with the real lipsticks, there are four specific
vibration peaks in some fake lipsticks, namely 228, 447, 609 and 1 090 em™ ', which is consistent with the Raman peak of
Fe, O;. The experimental results show obvious spectral differences between different lipstick colors and between true and false

lipsticks of the same color.
Keywords Lipstick; Three-dimensional fluorescence spectrum; Raman spectrum; True and false identification
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