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Riboflavin, also known as vitamin B2, plays a key role in energy metabolism and many cellular processes of living organisms. It is slightly soluble and quite photosensitive compound which can be converted into inactive forms under various conditions. To increase riboflavin stability and solubility the application of its encapsulated forms can be propsed and used. Cyclodextrins are suitable encapsulating materials for biomolecules due to availability of internal hydrophobic cavity in their structure and capability to form inclusion complexes with variety of guest molecules. External surface of cyclodextrins are hydrophilic and, thereby, inclusion complexes are water soluble. Placing insude cyclodextrin-molecular capsules riboflavin can considerably change physicochemical properties (solubility, stability, etc.) and activity. Thus, investigation of inclusion complexes of cyclodextrins with riboflavin is of practical importance.

Complex formation of hydroxypropyl-(-cyclodextrin with riboflavin in water was studied by 1H NMR and UV-vis spectroscopy. Hydroxypropylated (-cyclodextrin was chosen owing to appropriate cavity dimensions and high solubility in water. 1H NMR spectra of riboflavin in the presence of variable amounts of cyclodextrin (0-0.03 mol/kg) were recordered in D2O using a Bruker AV-500 spectrometer operating at 500 МHz and temperature of 298.15 K. The absorption spactra of freshly prepared riboflavin solutions were recordered on an Agilent-8453 spectrometer at different cyclodextrin concentrations and temperatures (273, 298, 303, 308 and 313 K). Stability constant of riboflavin/hydroxypropyl-(-cyclodextrin complex was determined from non-linear fitting of the experimental data. Enthalpy and entropy of complex formation was calculated from the temperature dependence of stability constants using the van’t Hoff equation.

It was found that hydroxypropyl-(-cyclodetxrins forms with riboflavin weak molecular complexes. Thermodynamic parameters of complex formation are discussed. The chemical shift changes of riboflavin protons induced by complexation were considered. The maximal (( values were observed for protons of benzene ring and CH3-groups. Consequently, complex formation is realized due to inclusion of hydrophobic part of riboflavin molecule in cyclodextrin cavity. It can stimulate the enhancement of aqueous solubility, stability as well as bioactivity of riboflavin. 
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