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SUMMARY 

Espinosa-Velázquez Gerardo 

 

Brown algae were used as first time in medicine since sixteenth century, as has been 

reported in literature in ancients Chinese Herbal Medicine books. Actually, seaweeds are 

commonly used with different purpose like: anti-allergy, anti-inflammatory, anti-

thrombotic, anticoagulant, antitumoral, antiviral, antioxidant, immunnomodulatory, and 

among other propierties. This research work was focused on the process extraction of 

fucoidan - sulfated polysaccharides employing several techniques. 

The first part of this thesis describes how two species of brown seaweed were analyzed by 

proximal methods. Then, a second part of this project includes three types of extraction 

process (EAE – enzyme assisted extraction, MAE – microwave assisted extraction, ETACH – 

extraction assisted technology by cavitation hydrothermodynamic). Paralelly other part 

was focused in a new technique to identify fucoidan (U. pinnatifida) and agave fructans. 

Finally in another part, three diferents and commercial fucoidans were analyzed as 

antioxidant, capacity gel formation with a laccase enzyme, and their toxicity (CL50) by A. 

salina as a biological model was carried out. 

The proximal composition for brown seaweed, showed for Macrocystis pyrifera 

(carbohydrates: 36.15 %, raw fiber: 7.35 ± 0.25 %, protein: 11.81 ± 0.54 %, lipid: 0.09 ± 0.01 

%, moisture: 6.70 ± 0.58 %, ash: 37.9 ± 0.97 %), and for U. pinnatifida (carbohydrates: 49.55 

%, raw fiber: 6.58 ± 0.51 %, protein: 10.93 ± 0.62 %, lipid: 0.46 ± 0.12 %, moisture: 11.33 ± 

1.15 %, ash: 21.15 ± 0.41). For enzymatic assisted extraction (EAE) process many kind of 

enzymes were tested with the intention to compare the yields of the crude extracts 

obtained from brown algae. The purpouse to obtain crude extracts by EAE is the specifity 

action in the process. By using Haliatase® enzyme as a marine resource from Haliotis 

rufescens has the ability to depolymerize some components inside the cell wall of brown 

algae. Haliatase® let obtain higher yield (6.01 ± 0.67 %) of crude extract (rich in sulfated 

polysaccharides) in comparison with other enzymes tested, including what is reported in 

scientific literature. Regarding extraction process, Microwave assisted extraction (MAE) 
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promoted obtain marine polysaccharides after microwave irradiation. In the case of the 

extraction yield of fucoidan from phyloid of M. pyrifera not present significant difference 

between controls and samples obtained by microwave irradiation. Moreover, in the case 

of 1/15 solid-liquid ratio extraction process with microwave irradiation was 4.96 ± 2.14 % 

of fucoidan from U. pinntaifida and control without microwave irradiation was 0.60 ± 0.33 

% of fucoidan. Regarding alginate, the highest yield 3.44 ± 0.58 % was recovered with 1/20 

solid-liquid ratio of MAE A new option and as emergent technology called 

hydrotermodynamic cavitation-assisted extraction (ETACH) has been involved recently in 

different food process. ETACH showed a great yield between recuperation of extracts richs 

in alginate and fucoidan in a seaweed transformation process. Quantitatively the best yield 

obtained at highest temperature (117.5 °C) treatment with EATCH were: 16.08 ± 2.60 % as 

crude extract. Simultaneously 9.64 ± 1.35 % for fucoidan - sulfated polysaccharides and 

6.03 ± 1.14 % for alginate were recovered. By other hand, it is known that the adulteration 

of products in the food and pharmaceutical industry is frequent. For this reason, a novel 

technique was developed to assess the accuracy of Fourier transform infrared spectroscopy 

with attenuated total reflectance (ATR–FTIR) coupled with chemometrics to identify and 

predict concentration of both polysaccharides in powder mixtures (0-100 %). As a final 

phase, certain properties of commercial fucoidans were evaluated as model material, such 

as antioxidant, enzyme inhibition (α-amylase), toxicity, and among others actualities. 

Finding interesting data about what has already been reported in scientific literature as 

well as news. The antioxidant capacity of supernatants (24 h, continuous agitation in buffer) 

fucoidans were: L. japonica < U. pinnatifida < C. okamuranus. In the case of fucoidan (500 

ppm) from U. pinnatifida showed ~20 % of inhibition of bacterial α-amylase in acetate 

buffer 50 mM at pH 4.50 and enriched with calcium, in contrast with others fucoidans; in 

addition, acarbose showed good inhibition pencentage (~40-100 %) of bacterial α -amylase 

for both buffer tested; except at 5 ppm in buffer Tris-HCl pH 7.00, it showed ~10 % of 

inhibition. For the case of fucoidan from L. japonica showed the capacity for gel formation, 

in comparison with the others fucoidans. For the assay of toxicity assay using A. salina 
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model, the LC50 were: ≥ 648 ppm for fucoidan from U. pinnatifida, and > 1000 ppm for 

fucoidans from L. japonica and C. okamuranus. 

In conclusion, water based extraction represents the best extraction solvent for excellence, 

so that involved in extraction process for interesting compounds with pharmacology, 

cosmetic and food applications. EAE let obtain good yields of polysaccharides using 

Haliatase® in the process. MAE let obtain good yields of fucoidan and alginate from U. 

pinnatifida in comparison with control. ETACH represents the best process in comparison 

with EAE and MAE. ETACH allowed to obtain higher yields of alginate and sulfated 

polysaccharides - fucoidan simultaneously. In the industry is required to have a tool for 

quality control of raw materials of high cost and importance, such as fucoidan and agave 

fructans. For comercial fucoidans it is so important to re-evaluate as antioxidant sources, 

remarkably fucoidan from U. pinnatifida was able to inhibit an α-amylase, and also has a 

lower LC50 in comparison with other fucoidans. Emergent technologies represent an 

innovative and attractive options to apply green and environmental friendly process for 

seaweed transformation. 
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