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 Highlights  

Flavonoids absorb UV radiation and exhibit photoprotective properties. 

These natural and biodegradable molecules can be used to enhance synthetic filters in organic sunscreens. 

 Resumo/Abstract  

The greatest diversity of natural products is found in the plant kingdom and is called phytochemicals. These 
phytochemicals exhibit unique biological properties and, in addition to their function in plants, confer beneficial effects 
on human health. Industries make extensive use of these molecules, including in the development of pharmaceuticals, 
sustainable cosmetics, dyes, food additives, and agrochemicals. However, developing new products requires extensive 
experimental testing (in vitro/in vivo), with high costs and long execution times. Therefore, theoretical studies (in silico) 
are gaining prominence, like those performed using Density Functional Theory (DFT) for the evaluation of molecular 
properties1,2. In this work the DFT and TD-DFT at the level of theory B3LYP/6-31G(d) were applied for the ground and 
excited states of the flavonoids Kaempferol, Quercetin and Myricetin found in the plant Clitoria ternatea linn (Fabaceae 
family). In the ground state interaction models (PCM) with protic polar solvents (water, ethanol, and 1,2-propanediol) 
thermochemical parameters demonstrated spontaneous interactions of the molecules with all solvents. To evaluate the 
photoprotective activity of these molecules, UV absorption spectra were simulated. The spectra showed strong 
absorption in the UVA and UVC regions, and weak absorption in the UVB region with the typical two absorption bands 
of flavonoids and 𝜆𝑀𝐴𝑋 values closely matching experimental data (methanol/ethanol). Therefore, the application of these 
three molecules in sunscreen formulations is promising, potentially acting synergistically with synthetic filters to broaden 
the absorption spectrum and enhance product performance on the skin (SPF). 

Figure 1: UV absorption spectra of (a) Kaempferol, (b) Quercetin and (c) Myricetin at gas phase and solvents methanol/ethanol, B3LYP, 6-31G(d), 
electronic singlet configuration. 
 

Source: The Author. 

 Agradecimentos/Acknowledgments  

CAPES for the financial support, the Postgraduate Program in Chemistry at UEPG and the Chemical Simulation Group 

(GSQ). 

*References: 

(1) MARKOVIC S.; TOSOVIC, J. Application of time-dependent density functional and natural bond orbital theories to the UV-Vis absorption spectra 

of some phenolic compounds. The Journal of Physical Chemistry A, ACS, v. 119, p. 9352–9362, 2015. 

(2) ZIGLAR, J. et al. Sunscreens: updates on sunscreen filters and formulations. Photodermatology, Photoimmunology and Photomedicine, Hoboken: 

Wiley, v. 41, p. 26-32, 2025. 

31º Encontro de Química da Região Sul- Unioeste – Campus Toledo 


