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1. Introduction –       Marine macroalgae represent a rich source of bioactive compounds that can be used 

in various food, cosmetic and pharmaceutical products for health improvement. More specifically, Ulva 

sp. has been proven to contain bioactive compounds, such as polyphenols, polysaccharides, carotenoids, 

and ω-3 fatty acids that possess significant bioactivity. It is typical that Ulva sp. has a rich content of 

sulfated polysaccharides that possess anti-viral, anti-tumour, anti-coagulant, hepatoprotective, immuno-

stimulating, anti-depressant and anti-anxiolytic activities and are increasingly requested for 

pharmaceutical and food applications. Alongside, biocatalysis is widely used for the targeted modification 

of natural compounds in order to enhance their biological activity, among many properties3. In the 

present work, an aqueous extract, rich in phenolic compounds, was prepared from Ulva sp., a green 

macroalgae collected from Epirus coast.. A method for its enzymatic modification with various laccases, 

was developed, in order to be produced derivatives of phenolic acids . Both natural and enzymatically 

modified extracts were assessed for their antioxidant activity with DPPH and FRAP methods, their 

antimicrobial activity and their enzyme inhibitory activity against dermal aging enzymes such as elastase, 

lipoxygenase and collagenase.  

 

2. Experimental -   Ulva sp. was collected from Epirus coast in March 2019 and an aqueous extract, rich 

in polysaccharides, was prepared from its dry batch. More specifically, five grams of dry ulva flakes were 

soaked in 100 mL d.d. H2O at 90oC for 30 min. The resulting extract was enzymatically modified with 

various microbial laccases .  Both natural and modified extracts were assessed for different biological 

activities. More specifically, DPPH and FRAP methods were conducted in order to be assessed different 

aspects of extracts’ antioxidant activity. Additionally, extracts were tested for their antimicrobial activity 

against a Gram negative (Escherichia coli) and a Gram positive (Corynebacterium glutamicum) bacteria 

and for their enzyme inhibitory activity against dermal aging enzymes e.g. lipoxygenase, elastase and 

collagenase. The enzymes that were used for inhibition assays are highly homologous with 

3. Results and Discussion - The enzymatic treatment of the aqueous extract with a commercially 

available laccases, led to a new chemical profile, consisting of various phenolic derivatives. As it was 

anticipated, the resulting products possessed different bioactivities compared to the corresonding ones 

before enzymatic treatment. More specifically, enhancement of extract’s antimicrobial, enzyme inhibitory 

and antioxidant activity was observed in most cases, results which are very crucial and are reported for 

first time for Ulva sp. macroalgae, highliting the importance of  reaction’s products and arousing the 

interest for further investigation of the chemical nature of the resulting products.  

 

 4. Conclusions - The results of this study showed that the enzymatic modification of phenolic 

compounds of extracts from green marine macroalgae Ulva sp.  enhance its antimicrobial activity 

producing compounds that inhibit various  dermal aging enzymes such as elastase and collagenase  
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