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Tocotrienols, a vitamin E subgroup, are available from several natural sources: primarily, from palm oil or rice bran oil, both of which are particularly rich in γ-tocotrienol, but also from barley oil extracted from brewer’s spent grain1, which contains predominantly α-tocotrienol. All vitamin E forms (tocotrienols and tocopherols) are effective antioxidants, but tocotrienols are distinguished by exhibiting health benefits not attributed to tocopherols, e.g., potent antitumor activity in breast cancer cells. The positive physiological effects of tocotrienols are principally related to their molecular structure, however, tocotrienols easily degrade due to oxidation. In order to establish an analytical approach to determine vitamin E oxidation products and to analyze the effect of oxidized tocotrienols on human MCF-7 breast cancer cell viability, 8 vitamin E reference compounds, α-, β-, γ-, or δ-tocopherols or ‒tocotrienols, were thermally oxidized in n-hexane. The corresponding predominantly dimeric oxidation products were then separated from the parent compounds by diol-modified normal-phase HPLC-UV and characterized by HPLC-PBI-EIMS. Composition of test compounds, i.e., α-tocotrienol, γ-tocotrienol, or mixed tocotrienols (palm tocotrienol-rich fraction [TRF]) before and after thermal oxidation was determined by HPLC-DAD, and MCF-7 cells were treated with both non-oxidized and oxidized test compounds in culture medium containing 10% fetal bovine serum for 72 h. While all non-oxidized test compounds (0-100 µM) led to dose-dependent decreases in cell viability (tocotrienol mixture > γ-tocotrienol > α-tocotrienol), equimolar oxidized α-tocotrienol had a weaker effect, and oxidized tocotrienol mixtures had no such effect. However, the calculated half maximal inhibitory concentration (IC50) of oxidized γ-tocotrienol was lower (91 ± 5 µM) than that of non-oxidized γ-tocotrienol (140 ± 16 µM), thereby suggesting that γ-tocotrienol oxidation products are able to reduce tumor cell viability.
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