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Introduction. Dietary supplements are consumed widely across all age groups and demographics. With the global supplement industry projected to reach US$210 billion by 2025, concerns persist over adulterants like melamine—a nitrogen-rich compound linked to nephrotoxicity and the 2008 Chinese milk scandal. Despite its known health risks, the presence of melamine in dietary supplements remains under-characterized. Additionally, melamine and its structural analogues (cyanuric acid, uric acid, melamine cyanurate, ammeline, and ammelide) may interact with the renal calcium-sensing receptor (CaSR), enhancing toxicity.
Aims. To assess melamine contamination and evaluate melamine and analogues using molecular modelling.

Methods. A total of 138 dietary supplements were collected across South Africa via retail outlets, suppliers, and consumers. Melamine  content was quantified using Tandem Liquid Chromatography Mass Spectrometry (LC-MS/MS). The nephrotoxic potential of melamine and its analogues was assessed using Schrödinger’s Maestro software, involving extra-precision docking to the CaSR, binding affinity calculations, and molecular dynamics simulations.

Results. Melamine was found in 47% of products. Contamination was highest in South African products (82%) compared to imported ones (58%). Median melamine concentration was 6.0 μg/g—below the WHO Tolerable Daily Intake of 200 μg/g. In silico analysis showed melamine cyanurate had ~2× stronger binding affinity to CaSR than melamine alone.

Discussion. While melamine levels were below safety limits, high contamination rates and potential synergistic toxicity from analogues like melamine cyanurate highlight a serious health concern. Stronger regulations and ongoing surveillance are needed.
