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Herbal food supplements are derived from natural substances for improved quality of consumer’s life. 

Even though herbal medicines have been present for centuries, there is little consensus from country to 

country on the definition, usage, terminology, or even requirements for their quality control. Despite 

regulations to improve the botanical food supplements marketplace, many challenges remain; as a result, 

the quality of products easily accessible to consumers can be highly variable. 

Analytical methods that allow rapid and reliable testing of dietary supplements for the presence of 

bioactive substances, synthetic drugs and chemical contaminants are needed. Chromatographic and 

spectroscopic techniques have become primary tools in this endeavor.  

Thus, the development of state-of-the art analytical methods to explore issues involving dietary 

supplements is an objective of research of the scientific group of Department of Pharmaceutical Analysis. 

A new fast-screening direct injection mass spectrometric method for identification of various 

pharmacologically active ingredients in food supplements will be presented. Several reliable analytical 

methods using hyphenated technique liquid chromatography–mass spectrometry for determination of 

bioactive ingredients as well as contaminants were developed. Dramatic variation from manufacturer’s 

claims as well as high batch-to-batch variation was found in many products. Gas chromatography and 

atomic absorption spectrometry were used for determination of volatile ingredients and metal 

contaminants in almost 100 samples used for various conditions in adult and pediatric patients. High 

amount of ethanol found in products for young children is of particular concern. Metal content in the 

investigated phytoestrogen-containing dietary supplements was below the international established 

limits for heavy metals, except Pb content in one capsule. 

Bioavailability is a key step in ensuring efficacy of pharmacologically active biosubstances. Only by 

understanding the mechanisms of absorption and distribution of bioactive ingredients of dietary 

supplements, can their bioavailability be enhanced and thus the potential for greater health benefits be 

realized. For this purpose, biomimetic chromatography using stationary phases with immobilized 

phospholipids and proteins was implemented in our research.   

Advantages and drawbacks of analytical procedures developed by our research group will be critically 

discussed. 
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