
Seaweeds have been consumed since ancient times in different cultures, especially in Asian regions [1]. Currently, there are several scientific studies that, in addition to highlighting the
nutritional content of seaweeds, also highlight their bioactive properties, normally associated with the presence of different compounds, namely phenolic compounds [2]. In the last
years, red seaweeds have also proved their potential due to their bioactive properties mostly associated with the presence of pigments and phenolic compounds.
The present work aimed to determine the nutritional composition (ash, protein, fat, and carbohydrate content and energy value), the organic acids content and the antioxidant activity
of three typical red algae from Galicia: Chondrus crispus, Mastocarpus stellatus and Gigartina pistillata. Moreover, the extraction conditions for these species were optimized for two
techniques: traditional heat assisted extraction (HEA) and novel high pressure assisted extraction (HPAE) in order to improve the extract yield enriched in the target compounds.

1. Preparation of the samples

2. Nutritional characterization and chemical composition

3. Evaluation of antioxidant activity

This study proposes red algae as a suitable alternative to be incorporated to the
diet, without significant differences in their composition. Most effective
technique was EAC in the following conditions: 36.6 min, 88.6ºC and 50,0% of
ethanol. The three species showed potential as natural antioxidants and thus,
potential applications in the food and cosmetic industry.
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For the protein, fat, carbohydrates and ash content, AOAC
methods were employed [3]. Energy was calculated
following the next formula: Energy (kcal) = 4 × (g protein + g
carbohydrates) + 9 × (g fat) whereas total carbohydrates
were calculated by difference. Organic acids were measured
following the methodology described by [4] and identified
and quantified by UFLC/PAD.

In compliance with the methodology described by [4] the inhibition of lipid peroxidation in porcine (Sus scrofa) brain
homogenates is showed by the decrease in thiobarbituric acid reactive substances (TBARS). The oxidative haemolysis
inhibition assay (OxHLIA) was performed using sheep blood samples, following the procedure described by [5].

Wild samples of Chondrus crispus (Irish mosh),
Mastocarpus stellatus (“cats’ puff”false Irish mosh) and
Gigartina pistillata were collected from the natural
environment in Galician coasts (Spain).

5. Extraction optimization

TBARS OXHLIA

The experiments were designed following a response surface methodology (RSM) and models were developed. In the optimization process, different independent variables were
considered: for HEA, time (t, 19.5-120.5 min), temperature (T, 21.4-88.6°C) and solvent as hydroalcoholic mixtures of water-ethanol (S, 0-100%); and for HPAE, t (10-110 min), pressure (P,
100-600 MPa) and S (0-100%). Extraction yield efficiency was measured in terms of dry weight variation to figure out which method and experimental conditions maximize the extraction
efficiency.
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4. Evaluation of antimicrobial activity
The antibacterial potential was evaluated against Escherichia coli, Enterobacter
cloacae and two Gram-positive bacteria strains: Listeria monocytogenes and
Bacillus cereus. The minimum inhibitory (MIC) and minimum bactericidal
(MBC) concentrations were determined using streptomycin and ampicillin as
positive controls. Four fungal strains were used: Aspergillus niger, Aspergillus
versicolor, Aspergillus ochraceus and Penicillium funiculosum. In this case,
ketoconazole was used as positive control.
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