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Abstract 

 

The global dietary supplement market is increasingly plagued by significant challenges surrounding 

product authenticity, safety, and quality. A primary concern is the widespread adulteration of these 

products, which often feature hidden ingredients, inaccurate dosages, or entirely falsified compositions. 

Adulteration with synthetic pharmaceuticals or structural analogues is disproportionately prevalent in 

specific high-demand categories, most notably supplements marketed for weight loss, body building, 

and sexual enhancement. To guarantee consumer safety and restore trust, the deployment of robust, 

highly precise detection methodologies is critical. Standard analytical techniques, including high-

performance liquid chromatography (HPLC), gas chromatography-mass spectrometry (GC-MS), and 

liquid chromatography-mass spectrometry (LC-MS), serve as indispensable tools for scrutinizing 

chemical profiles and identifying fraudulent formulations. Beyond these foundational methods, a 

diverse toolkit of specialized approaches is utilized to target specific types of adulteration or provide 

complementary verification. These include nuclear magnetic resonance (NMR) spectroscopy, optical 

spectroscopy (UV-Vis, FTIR, Raman/SERS), capillary electrophoresis (CE), enzyme-linked 

immunosorbent assays (ELISA), and X-ray powder diffraction (XRPD). Furthermore, DNA barcoding 

has emerged as a powerful mechanism to authenticate herbal and botanical supplements, ensuring that 

the labelled plant species accurately matches the contents. Techniques such as DNA barcoding reveal 

unlisted plant species or synthetic contaminants, it exposes clear instances of substitution, filler usage, 

or cross-contamination. In conclusion, our analysis of the nutritional supplement market in Türkiye is 

consistent with global reports, revealing alarmingly high rates of mislabelled and fraudulent products 

across the industry. 
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