FT-IR AND RAMAN STUDIES OF VITAMIN A AND ITS INCLUSION COMPOUNDS
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Vitamin A or all-trans retinol is present in all living organisms where it plays an important role in many biological and physiological processes like vision [1], glycoprotein synthesis [2], reproduction, immunology and cellular growth [3]. It is stored as an ester in liver of animals, eggs and dairy products or as provitamin A (beta-carotene) in vegetables and fruits [4].

The retinoids are known to be unstable and therefore they remain of great concern for the pharmaceutical and cosmetic industry. Until now only a few papers have appeared describing Raman spectroscopy as a mean of analysis and decomposition of vitamin A. In this work we examine the specific conditions in which vitamin A degrades and we try to identify and quantify the products of decomposition by FT-IR and FT-Raman spectroscopy.


The body uses vitamin A best in conjunction with vitamin D. It is good for the skin, keeping its moisture and elasticity. It helps the body to resist to urinary and respiratory tract infection. 


Vitamin A is insoluble in water. Vitamin A inclusion in cyclodextrins increases its water solubility and than its biological effects.


The pure compound (vitamin A), its physical mixture with cyclodextrin and the inclusion complexes obtained by kneading and co-precipitating were analyzed by FT-IR and Raman spectroscopy. The most sensitive spectral regions which characterize the inclusion process are: 4000 to 3000 cm-1 1800 to 1500 cm-1  and 1500 to 500 cm-1. 

Among the functional groups mainly responsible for the encapsulation, the O-H primary groups can be identified [5]. Some water molecules present inside cyclodextrin cavity are redistributed in different hydrogen bond types or expelled due to the inclusion process. One can observe that the vibrations at 1030 cm-1 and 760 cm-1 are strongly reduced in intensity; it is possible that the mobility of the ring is affected by its insertion in the cyclodextrin cavity.

Molecular modeling based on molecular mechanics can establish the geometry of the inclusion complex.
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