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Natural antimicrobial agents are used for food preservation. These agents can interact with food components and their 

efficiency could be reduced. To overcome this problem, antimicrobial agents can be encapsulated using various materials 

such as lipids, proteins, and carbohydrates. 

Nisin is the most popular antimicrobial peptide which has been used in the food industry against Gram-positive bacteria. 

It is a cationic 3510 Da peptide and is used in dairy, meat, juice, and vegetable products.  Sensitivity to environmental stresses, 

susceptibility to proteolysis, and undesirable interactions with food components can decrease the biological activity of nisin 

in food products. The encapsulation of nisin into nanoparticles has many advantages such as sustained release, prevention of 

undesirable interactions, high stability, and efficient antimicrobial activity during food storage [1]. In this work, for the 

synthesis of particles fucoidan was used. 

Fucoidan is an anionic, sulfated polysaccharide found in brown seaweed (e.g., Fucus vesiculosus, Macrocystis pyrifera, 

Laminaria japonica). This polysaccharide also has antivirus, antitumor, antithrombotic, anticoagulant, anti-inflammatory, and 

antioxidant activity. Also, fucoidan itself could eliminate cancer cells by inducing apoptosis [2]. 

In this study, nisin-fucoidan particles were synthesized by the simple and cost-efficient complexation method at different 

pH values ranged from 4.0 to 7.0. Nisin concentration in a sample ranged from 0 to 1 mg/mL and fucoidan concentration was 

0.4 mg/mL. Nisin encapsulation efficiency was determined by measuring unencapsulated nisin using bicinchoninic acid 

protein assay. Encapsulation efficiency was found to be close to 100% when nisin concentration was up to 0.6 mg/mL at all 

pH values. At the nisin concentration of 1.0 mg/mL, the encapsulation efficiency close to 100% was achieved only at pH 7.0. 

The stability of nisin-fucoidan particles over time was also investigated. Nisin encapsulation efficiency was monitored 

for 4 weeks. It was found that the encapsulation efficiency does not change significantly and nisin remains protected. 
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