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Table 1. Dry biomass:solvent ratio, extraction yield and total phenolic compounds content (mg GAE-g1) of Lobosphaera sp. and Odontella sp. samples obtained by different
extraction and preservation procedures.

Microalgae has aroused academic and industrial interest due to the great variety of biomolecules present

in their biomasses, in addition to other products released to the extracellular medium during cultivation [1]. Species Extraction  Preservation  Dry biomass:solvent g, . i vield (%) 1Ot Fnenolic Compounds
process condition ratio (dw/v) (mg GAE-g1)
Lobosphaera sp. is a freshwater green alga known to accumulate large amounts of polyunsaturated fatty Control Freezing 7:1 28.77 4.98£0.17°¢
! Freeze-drying 35:1 12.53 6.12 + 0.07°¢ Control and HPP
. : : . . : . : obosphaera sp. : ontrol an
acids (PUFAs), especially arachidonic acid (ARA, w-6) [2]. In contrast, Odontella sp. is a marine diatom HPp Freezing 15:1 32.01 11.50 + 0.21¢ Frozen samples
_ _ _ _ _ Freeze-drying 34:1 8.40 4.61+ 0.06%P
that has been reported as a potential source of fucoxanthin and eicosapentaenoic acid (EPA, w-3). Also Control Freezing 5:1 71.08 20.92 + 1.19f |
_ _ _ _ _ _ _ ontro Freeze-drying 33:1 18.95 6.50 £ 0.14°¢ Fr:aneF;g;ed
producing chrysolaminarin (3-1,3-glucan) as a storage polysaccharide, which has a high capacity to Odontella sp. o Freezing 101 61.86 16.52 + 1.05¢
Freeze-drying 34:1 16.16 3.14 £ 0.31°

scavenge hydroxyl radicals [3]. Nevertheless, other antioxidants can be obtained through ethanolic

GAE: Gallic Acid Equivalents. Same superscript letter means no significant difference between values, with 95% of confidence level.

extraction of some polar compounds (e.g., phenols, flavonoids, chlorophylls) [4]. Under specific conditions _ , _ _ _
v Freezing as a preservation procedure seems to improve the extraction of phenolic compounds.

Lobosphaera sp. and Odontella sp. were able to produce extracts with considerable amounts of phenolic _ _ .
P P P P P v" Highest phenolics content was found in control frozen samples of Odontella sp. (20.9 mg GAE-g1).

11. 20. AE-g! tively. Int tingly, studies h ted that ph | : : . : . .
compounds, 11.5 and 20.9 mg GAE-g™, respectively. Interestingly, studies have suggested that phenolic v HPP combined with ethanol extraction improved phenolics extraction in Lobosphaera sp., resulting in

compounds have the main effect on total antioxidant activity when compared to carotenoids and 11.5 mg GAE-g.

tocopherols, for example [5,6]. Finally, the ferrous-ion chelating ability (FICA) and DPPH+ radical X Freeze-drying seems to impair the extraction of phenolic compounds, the contents varied from 3.1 to 6.5

mg GAE-g.

scavenging activity (RSA) of ethanolic extracts obtained from these genera were also investigated, varying

0 0 . . . . . . \\ ///
from 43 to 60 % and 1 to 9 %, respectively. This work is part of the EXTRATOTECA project, which aims to Due to the different processing techniques (HPP, freezing and freeze-drying), M-

create a ‘bank of microalgae and cyanobacterial extracts’, initially focusing on 30 genera. Furthermore, the proportions of dry biomass to solvent varied in the preparation of the ethanolic extracts.

This affected not only the extraction yield, but possibly also the

this project is coordinated by ©A4F Algae for future in partnership with five Portuguese institutions. o
composition of the extracts.

 Evaluate the antioxidant potential of ethanolic extracts of Lobosphaera sp. and Odontella sp.

[ | Lobosphaerasp. W Odontella sp. —<GA

 Analyze how the extraction and preservation conditions affect the antioxidant potential of the final 0.0 Both Lobosphaera sp. and Odontella
product. sp. showed high FICA in control
(frozen) samples, 58-60%.
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them. The crude and deconstructed biomass were then preserved by freezing or freeze-drying to obtain

ethanolic extracts for further analysis, according to the following schemes (Figures 1 and 2). 00 _ — 00 Lowest FICA were observed in HPP
. Control (frozen) Control (freeze-dried) HPP (frozen) HPP (freeze-dried) (freeze'drled) SampleS fOI’ bOth genera
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Figure 1. Graphical representation of the extraction procedure and the preservation condition. HPP conditions: 500 MPa/15 min at room temperature.

Figure 4. DPPH- radical scavenging ability (RSA) of Lobosphaera sp. and Odontella sp.
extracts (1.0 mg-mL1) obtained from different treatments. GA: Gallic Acid.

v In general, higher antioxidant activities were found in samples with higher amounts of phenolic

compounds.
100 mL Centrifugation v Lobosphaera sp. control (frozen) showed a surprisingly high FICA, as the amount of phenolic content
ik etha”°'> 4900 1pm Concentrated was low (4.98 mg GAE-gt) compared to the other samples.
24 h 10 min ethanolic extract
180 rpm X Freeze-dried samples seems to impair not only phenolics extraction, but also DPPHe RSA. However,
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FICA varied from 43 to 53% in these samples.
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Figure 2. Graphic representation of the process for obtaining ethanolic extracts. Corréa et al. [6] with slight modifications.

v Freezing as a preservation procedure led to the highest amounts of phenolic content in Odontella sp.,

Solutions of concentration 1,0 mg-g* were prepared from the concentrated ethanolic extracts (after drying)
for subsequent quantification of phenolic content and antioxidant analyses. Total phenolic content was
analyzed according to Haoujar et al. [7], ferrous-ion chelating ability (FICA, %) and DPPH radical
scavenging activity (RSA, %) were evaluated as described by Corréa et al. [6] through Equations (1) and

(2), using EDTA-Na, and gallic acid (GA), respectively, as references.

FICA (%) = [*=2=22] + 100; A = 562 nm. (1) RSA(%) = |22, 100; A=517nm.  (2)
0 0

Where A, Is the absorbance of the control; A the absorbance of the sample or standard references and A, is the absorbance of

the blank.

Statistical analysis was performed by IBM® SPSS® Statistics v. 27 through analysis of variance (ANOVA)

and Tukey's test with 95 % of confidence, being statistically significant when p < 0.05.
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20.9 and 16.5 mg GAE-gY?, control and HPP, respectively.

v" HPP improved the extraction of phenolic compounds in frozen samples of Lobosphaera sp., increasing

from 4.98 to 11.5 mg GAE-g, control and HPP, respectively.
v The impact of phenolic content on DPPH+ RSA is apparently more substantial than on FICA.

v" As the results presented are preliminary, the antioxidant analyses are still inconclusive. The composition
of the extracts, as well as other analyses related to antioxidant properties should be performed to

elucidate the real antioxidant potential of the extracts.

[ Repeat the antioxidant potential analyses, also performing other analytical methods.
O Analyze the composition of the extracts in terms of carotenoid, lipid and phenolic profiles.

d Investigate the stability of the composition and the antioxidant properties of the extracts over time.
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