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In the modern world, one of the main challenges is the fight against oxidative stress, 

respectively the fight against free radicals and the prevention of their harmful effects. A large 

group of damaging particles are so-called reactive oxygen species (ROS), which are an array 

of metabolites produced by molecular oxygen. They have the ability to damage cellular DNA, 

proteins and lipids, alter biochemical compounds and destroy cell membranes. These 

compounds, respectively, play an important role in the development of various diseases such 

as malignant tumors, atherosclerosis, respiratory diseases. In addition to damaging living cells, 

free radicals are a major cause of food degradation through lipid oxidation or rancidity. 

Oxidative degradation of lipids in raw or processed foods causes loss of nutritional value, 

deterioration of taste, and also contributes to carcinogenesis, atherosclerosis and acceleration 

of the aging process in individuals. Currently, ROS and lipid oxidation in the food industry are 

controlled or minimized by the addition of synthetic antioxidants. Due to serious concerns 

about the toxicity of synthetic antioxidants, there is a growing interest in discovering natural 

substances with similar properties which will be use in the food industry. Current studies have 

focused on characterizing the composition and antioxidant potential of uncultivated plants, 

including seaweed. 

Seaweed is used in many countries as a food source due to its high nutritional value, 

vitamin and mineral content. At the same time, the low calorie capacity makes them suitable 

to overweight people. The intake of seaweed varied as food, in the form of spices and 

delicacies or food supplements. In addition to the food industry, seaweed is currently used in 

cosmetic, pharmaceuticals and agriculture industry. Scientific studies show the seaweed’s 

potential as raw materials, sources of natural antioxidants and macronutrients. These 

biocomponents can help and satisfy the demand from various types of industries for 

substitutes of synthetic antioxidants and anti-aging agents with harmful effects on the human 

body. 

Phenolic acids and flavonoids are bioactive components with similar properties 

derived from marine macroalgae. Their individual subspecies diversity in marine plant species 

is determined by the habitat, the difference in habitat conditions and the surrounding climatic 

indicators. The intake of this type of compounds has a positive effect on human health and has 

proven anti-inflammatory, anti-allergic and anti-viral properties, as well as the potential for 

prevention of certain cardiovascular diseases, hypertension, diabetes and others. Additionally 

natural polyphenolic compounds (including flavonoids) are also known as safe and non-toxic 



  
 

antioxidants. Many studies show that high dietary intake of natural phenols is strongly 

associated with longer life expectancy and reduce the risk of developing some chronical 

diseases, various types of cancer, diabetes, obesity and low blood pressure. 

There is a wide biodiversity of seaweed in the waters of Bulgaria represented by 165 

species of red (Rhodophyta), green (Chlorophyta) and brown (Phaeophyta) macroalgae but 

unfortunately lack in data in the scientific literature. 

The aim of the project is to determine the macronutrient composition (carbohydrates, 

proteins, lipids, selected phenolic compounds) in Black Sea algae of the species Cystoseira 

barbata (genus Phaeophyta, brown algae) and Ulva rigida (genus Chlorophyta, green algae), 

collected from the Bulgarian waters of the Black Sea. This research will provide information 

for characterizing the macronutrient composition of the algae from species Cystoseira barbata 

and Ulva rigida grown in the Bulgarian waters of the Black Sea. It will show the potential of 

the selected species as a valuable source of substances with high antioxidant activity. The 

established chromatographic determinations of selected phenolic compounds will expand the 

merits of the obtained information and respectively its applicability. This will allow the 

inclusion of algae in various diets accompanying treatment or used in disease prevention. 

The implementation of the project will lead to expanding the knowledge about the 

Bulgarian Black Sea flora and algology. It will raise public awareness of the benefits of Black 

Sea algae and their extracts for human health. 

During the implementation of the project liquid chromatographic method for 

identification and quantification of polyphenolic acids and flavonoids in the Black Sea algae 

will be developed. This will allow to use this method in the study of these components in 

various plant matrices. 

The research aims to expand scientific knowledge in the field of “The role of food in 

the treatment and rehabilitation of various diseases” and to increase the competence of 

research group members through the acquisition and implementation of the analytical 

methodologies. 

 


