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Linking Bioaccessibility and Carotenoids to Antioxidant Activity in Diatoms
Helena R. Rochal, Marta Coelho!, Natacha Coelho?3, Rui M.S.C. Morais!, Manuela Pintado!, and Ana M. Gomes! C/\TOLICA

1 CBQF - Centro de Biotecnologia e Quimica Fina — Laboratdrio Associado, Escola Superior de Biotecnologia, Universidade Catdlica Portuguesa, Rua Diogo Botelho 1327, 4169-005 Porto,

Portugal ESCOLA SUPERIOR

2 Necton Companhia Portuguesa de Culturas Marinhas SA., Belamandil s/n, 8700-152 Olh3o, Portugal DE BIOTECNOLOGIA

3 MED (Instituto Mediterraneo para a Agricultura, Ambiente e Desenvolvimento) & CHANGE — Global Change and Sustainability Institute, Faculdade de Ciéncias e Tecnologia, Campus de

Gambelas, Universidade do Algarve, Ed. 8, 8005-139 Faro, Portugal PORTO

H.R.R.: mhrocha@ucp.pt; M.C.: mcoelho@ucp.pt; N.C.: natacha.coelho@necton.pt; R.M.S.C.M.: rcmorais@ucp.pt; M.P.: mpintado@ucp.pt; A.M.G.: amgomes@ucp.pt

Introduction Methodology

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 \) 11
development of eco-friendly products in the nutraceutical, pharmaceutical, and cosmetic industries. Among their w — |3 — —
most relevant metabolites are carotenoids and phenolic compounds, which exhibit strong antioxidant properties O U
(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 Diatoms Ultrasonic probe extraction Extracts Carotenoid profile and total ﬁ::i:xiizr;:ctivit)y
. ey e . . . . . . . . . ethano min amplitude i an assays
bioaccessibility of carotenoids was assessed using the INFOGEST in vitro digestion model, highlighting the relevance of fefhanel70%. 5 min, S3% amplude) PheCiecompotnas
these compounds under physiological conditions and their potential for sustainable functional applications. 1
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- Characterise the total carotenoids and their profile and evaluate the antioxidant activity of the three i :
diatom species;
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post-dialysis fractions, to evaluate the role of the silica frustule as a barrier.

Results and Main Conclusions

Table 1. Carotenoid profiles of Nannofrustulum shiloi, Chaetoceros calcitrans, and Cylindrotheca a) ABTS assay b) DPPH assay
fusiformis. Carotenoid concentrations, total carotenoids and total chlorophylls are expressed as mg

per g of biomass. Data represent mean values + standard deviation (N=3). 40 30-
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Total Chlorophylls 33003 14.2 041 1220.18 Figure 1. Antioxidant activity (umol TE/g biomass) of ultrasound probe extracts from the three diatoms, measured by (a) ABTS, and
ND - Non-detectable. (b) DPPH assays. Data are presented as mean values + standard deviation (SD) from triplicate measurements.
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Figure 2. Carotenoids profile of a) C. calcitrans, b) C. fusiformis, and c) N. shiloi at the Undigested, salivar, intestinal, inside and outside of the dialysis membrane fractions with their
respective concentrations (Mean + standard deviation (SD)) in mg/g de biomass.
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* Both C. fusiformis and C. calcitrans
exhibited higher antioxidant activity

than N. shiloi in both ABTS and DPPH
assays;

- The high antioxidant activity and good levels of carotenoids of the
diatoms, highlight their potential for nutraceutical applications;
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- The frustule acts as a physical barrier to biological potential:
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! £ e antioxidant activity and carotenoid concentration was lower;
§, ] -E’ * Antioxidant activity was significantly - The bioaccessibility of carotenoids was below 50%, supporting the
s s lower in OM fractions compared to IM need for protection strategies to further enhance their health-
> ] =" wactions across all species. J \ promoting effects. ;
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