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Abstract - This study investigated the effect of lemon balm (Melissa officinalis) extract on improving blood triglycerides
according to the extraction solvent using 3T3-L1 cells. Lemon balm was extracted with water (MOW100), 70% ethanol
(MOE70), 50% ethanol (MOES50), and 30% ethanol (MOE30). To verify its efficacy on improving blood triglycerides, cell
viability, lipid accumulation, triglyceride (TG) content, and expressions of protein kinase A (PKA), adipose triglyceride
lipase (ATGL), hormone-sensitive lipase (HSL), perilipin, and CGI-58 proteins were evaluated. Cytotoxicity was not
evident up to an extract concentration of 1 mg/mL. Lipid accumulation and TG content were decreased in a concen-
tration-dependent manner compared to their levels in the control group. When the MOW100 extract was applied at a
concentration of 0.2 mg/mL, an inhibitory effect was evident, with lipid accumulation inhibited by 21.3% and TG content
reduced by 32.7%. PKA phosphorylation and ATGL HSL and CGI-58 levels were increased. The data indicate that lemon
balm extract obtained using water is more efficacious than extracted with ethanol. The aqueous extract shows potential in
triglyceride control through lipolysis and lowering triglyceride levels.
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Fig. 1. Concentration-dependent effects of Melissa officinalis extract on 3T3-L1 cell viability. Cell viability was analyzed using MTT
assay. Values expressed are mean+SD of triplicate measurements. Values with different superscripts in column are significantly

different (P < 0.05) by Duncan's multiple range test.
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Fig. 2. Melissa officinalis extract treatment inhibits lipid accumulation in 3T3-L1 adipocytes. Values expressed are mean+SD of
triplicate measurements. Values with different superscripts in column are significantly different (P < 0.05) by Duncan's multiple

range test.
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Fig. 3. Melissa officinalis extract treatment inhibits cellular triglyceride contents in 3T3-L1 adipocytes. Values expressed are
mean+SD of triplicate measurements. Values with different superscripts in column are significantly different (P < 0.05) by Duncan's

multiple range test.
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