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Linalool as a key component in strawberry volatile organic compounds modulates gut microbiota, systemic inflammation, and glucolipid metabolism
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Abstract
Strawberries are rich in volatile organic compounds (VOCs) increasingly recognized for their health benefits, yet their biological effects remain poorly understood. This study investigated the effects of strawberry VOC extract and its dominant terpene, linalool, on gut microbiota, systemic inflammation, and glucolipid metabolism in mice. Compared with controls, mice treated with linalool or VOC extract showed significant reductions in serum triglycerides by 38.3% and 58.1%, respectively, and improved HDL/LDL ratios, along with smaller adipocytes and reduced hepatic lipid droplets. These metabolic improvements were closely associated with reduced systemic inflammation: serum IL-6 decreased by 14.5% (linalool) and 21.8% (VOC extract), IL-1β decreased by 9.6% and 13.4%, and anti-inflammatory IL-10 increased to 91.2 pg/mL in VOC-treated mice. These effects were linked to modulation of gut microbiota, with increased abundances of beneficial bacteria, including Lactobacillus, Bacillus, and Alistipes, and decreased levels of potentially harmful taxa such as Muribaculaceae and Erysipelatoclostridium. Spearman correlation analysis revealed that Bacillus negatively correlated with glucolipid indices, whereas Bifidobacterium and Dubosiella inversely correlated with inflammatory markers. Together, these findings suggest that strawberry VOCs, particularly linalool, improve metabolic health by reducing systemic inflammation, likely mediated through beneficial shifts in gut microbiota, highlighting their potential as dietary interventions for metabolic disorders.
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