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In aqueous solution, phospholipids spontaneously form bilayer vesicles or so called liposomes. In respect of their properties to encapsulate lipophilic and hydrophilic compounds liposomes can serve as carriers to incorporate bioactive compounds into foods. Lipophilic encapsulates like the antioxidant quercetin or the prooxidant fish oil are solubilized in the bilayer membrane which may influence the membrane properties and therefore the liposomal stability. Likewise further stability strategies like coating with biopolymers may interfere with the membrane properties. 
To systematically study the influence of encapsulates and coating material on the membrane characteristics and thus on the physical stability of liposomal carriers for food systems, spin probe technique via electron paramagnetic resonance (EPR) was carried out. The spin probes 5-doxylstearate (5-DSA), 16-DSA and tempol benzoate were used to interpret membrane alterations in presents of encapsulates and coatings. Simulated EPR spectra demonstrated that the flavonoid quercetin and biopolymer coatings increase the rigidty of the membrane, while fish oil may enhance fluidity of the bilayer. The major parameters that are affected by encapsulation or coating procedures are fluidity, charging, permeability, headgroup hydration, and transition temperature.
The encapsulation efficiency of the spin probe tempol benzoate and the antioxidant quercetin differs with the composition of phospholipid concentrates and isolates and thus with the phoshatidyl moieties. Phosphatidyl moieties were quantified by 31P-NMR and correlated with the proportions of tempol benzoate and quercetin that are solubilized in the bilayer phase. Highest encapsulation efficiency is associated with high amounts of phophatidylcholin in the bilayer membrane. 
Although the coating of the bilayer leads to dehydration of the phospholipid headgroups and a decrease of the membrane fluidity what is indicative for a faster fusion, the dense biopolymer network on liposomal surface reduces permeability of the bilayer resulting in longer stability of the liposomes in foods.


