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Algae are known to be able to provide abundant bioactive compounds to be used in the food 
and pharmaceutical industries. Within them, brown algae are popular for their biological 
activity mainly related to their phenolic content.  
 

The phenolic compounds in brown algae are basically phlorotannins. These compounds have 
been found only in brown algae and they have been demonstrated to possess a number of 
interesting biological functions including antioxidant, antiallergic, antiinflammatory, 
anticarcinogenic and antidiabetic effects, among others, making these compounds ideal 
candidates as functional ingredients. 
 
Phlorotannins consist on polymers of phloroglucinol which can be soluble if they are stored 
in cell organelles or insoluble if they are bonded to the cell wall linked to alginic acid. 
Depending on the type of linkage between the phloroglucinol units and the number of 
hydroxyl groups, the phlorotannins can be classified into four subclasses: phlorethols and 
fuhalols (with ether bond), fucols (with a phenyl bond), fucophlorethols (with both ether and 
phenyl bonds) and eckols (with dibenzodioxin linkages). Besides, halogenated and sulphated 
phlorotannins have been described. The molecular weight of these compounds is between 
126 (phloroglucinol) to 105 Da. 
 

Due to their complex composition, chromatographic techniques are necessary for the 
characterization of phlorotannins, although conventional RP-HPLC methods can only 
separate the smaller phlorotannins, whereas larger polymers cannot be correctly separated 
under these conditions. In this sense, comprehensive two-dimensional liquid 
chromatography (LCxLC) might be a useful tool for the separation of these complex mixtures. 
LCxLC is based on the on-line coupling of two different separation modes, significantly 
improving the separation power with respect to the mono-dimensional techniques. 
 

Accordingly, in this work, LCxLC method coupled to mass spectrometry has been developed 
to the chemical characterization of phlorotannins of the brown algae Cystoseira abies-
marina. For this aim, an optimized phlorotannin extraction was carried out, including solvent 
extraction, an alkaline hydrolysis to obtain both soluble and insoluble phlorotannins, and a 
solid phase extraction clean-up step.  
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