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Introduction
Diatoms are photosynthetic microalgae with a siliceous cell wall and remarkable adaptability, making them a 
sustainable and renewable resource for high-value bioactive compounds (1,2). Their rapid growth, efficient carbon 
fixation, and minimal land and freshwater requirements (1,2) position them as attractive candidates for the 
development of eco-friendly products in the nutraceutical, pharmaceutical, and cosmetic industries. Among their 
most relevant metabolites are carotenoids and phenolic compounds, which exhibit strong antioxidant properties 
(3,4,5). This study explores the carotenoid profile of Chaetoceros calcitrans, Nannofrustulum shiloi, and Cylindrotheca 
fusiformis, and evaluates their antioxidant capacity using ABTS and DPPH assays. Furthermore, the natural 
bioaccessibility of carotenoids was assessed using the INFOGEST in vitro digestion model, highlighting the relevance of 
these compounds under physiological conditions and their potential for sustainable functional applications.

Objectives

- Characterise the total carotenoids and their profile and evaluate the antioxidant activity of the three 
diatom species;

- Assess the natural bioaccessibility of carotenoids, as well as the antioxidant activity of the diatoms in the 
post-dialysis fractions, to evaluate the role of the silica frustule as a barrier.

Methodology

Results and Main Conclusions
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• Fucoxanthin is the most abundant carotenoid 
across all species, with the highest 
concentration observed in C. calcitrans;

• The diatoms C. calcitrans and C. fusiformis 
exhibit higher antioxidant activity in both 
assays (ABTS and DPPH) compared to N. shiloi.

Carotenoids N. shiloi C. calcitrans C. fusiformis

β-cryptoxanthin 5.21 % 18.21 % 15.65 %

Astaxanthin 10.07 % 15.42 % 9.07 %

Fucoxanthin 21.34 % 28.42 % 24.31 %

Zeaxanthin - - -

• Both C. fusiformis and C. calcitrans 
exhibited higher antioxidant activity 
than N. shiloi in both ABTS and DPPH 
assays;

• Antioxidant activity was significantly 
lower in OM fractions compared to IM 
fractions across all species.
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CONCLUSIONS

- The high antioxidant activity and good levels of carotenoids of the 
diatoms, highlight their potential for nutraceutical applications;

- The frustule acts as a physical barrier to biological potential: 

antioxidant activity and carotenoid concentration was lower;

- The bioaccessibility of carotenoids was below 50%, supporting the 
need for protection strategies to further enhance their health-
promoting effects.
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