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Carotenoids are natural pigments mostly present in photosystems as well as in other biological 
environments such as membranes [1]. As light harversters, they complement the absorption 
wavelength range of chlorophylls, the main photosynthetic pigments. Carotenoids also display a strong 
antioxidant character which provides them with a remarkable protective activity through quenching of 
photoproduced radicals [2]. 

In this work, we show how the antiradical role of carotenoids can be significantly tuned through 
changes in the conformation of the polyenic chain. Conformation determines, indeed, the effective 
conjugation length which, in turn, dictates the eventual antioxidant and spectroscopic properties [3]. To 
investigate this relationship we quantify the antioxidant character for all conformations arising from the 
torsion of every single C-C bond in the polyenic chain using the electrodonating power [4] as computed 
by density functional theory (DFT) methods. It is thus concluded that twisted geometries might result 
in an enhanced antioxidant activity. 

We then focus on the actual conformational flexibility of carotenoids within biological systems, including 
photosystems and lipid bilayers. For that purpose, we carry out molecular dynamics (MD) simulations 
using a novel all-atoms force field to describe the carotenoids, which is specifically designed to 
reproduce the DFT-computed torsional angles within the polyenic chain. Our simulations show how the 
conformation of carotenoids in these biological environments is significantly restrained by some specific 
interactions, thus modulating their antioxidant and spectroscopic properties, in line with previous 
hypothesis appeared in the literature [5]. 
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