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This study demonstrates that volatile organic compounds (VOCs) can 
serve as biomarkers for ferroptosis, a lipid peroxidation-dependent 
cell death. Volatile oxidized lipids (VOLs) derived from ω-6 
polyunsaturated fatty acids, such as 1-octen-3-ol and 2-pentylfuran, 
were identified and validated as ferroptosis markers. These VOLs 
were detected in cells, animal models, and human breath, particularly 
in metabolic dysfunction-associated steatohepatitis (MASH) cases, 
indicating their potential for noninvasive ferroptosis monitoring.
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