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Evaluation and classification of rice ethanol extracts as a rich source of biologically-active
PRI/ DER  antioxidants
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In this study, I qualitatively and quantitatively evaluate the difference in in vitro antioxidative capacities and
cytoprotective potentials between white rice (WR) and brown rice (BR). I determined not only the quantities of the
major phytochemicals but also their cytoprotective potentials against the hydrogen peroxide-induced cytotoxicity.
Furthermore, the molecular mechanisms underlying their cytoprotective action were classified.

I found that the Trolox equivalent (TE) value in 1 mg of the WR extract was comparable to or higher than that in
the BR extract. Conversely, the TE value in 1 g of the whole WR was much lower than that for BR. Moreover, WR
as well as BR ethanol extracts suppressed the hydrogen peroxide-induced cytotoxicity, possibly through the enhanced
expression of the phase 2 drug metabolizing enzyme genes. These results indicated even though BR as a whole grain
contains much more amounts of antioxidative compounds than WR, 100% ethanol extract of WR has at least an
equivalent antioxidative potential to that of BR.

The quantitative results by HPLC analysis showed that contents of the major compounds in BR followed the order
of cycloartenyl ferulate (CAF) >> oT = y-tocotrienol (yT3) = a-tocotrienol (aT3) > trans-ferulic acid (FA) > y-
tocopherol (yT). Cell viability assay revealed that the minimal concentration of CAF required for significant
cytoprotection was lower than that of oT, FA and yT. The pretreatment with CAF promoted the nuclear translocation
of nuclear factor Nrf2, along with the enhanced mRNA levels of NQO1 and HO-1. These results indicated that CAF
is the most effective phytochemical in rice to show protective effects on the hydrogen peroxide-induced cytotoxicity,
possibly through the modulation on phase 2 drug-metabolizing enzymes mediated via the Nrf2-dependent pathway.

In conclusion, the current study indicated that supplementation of rice-based antioxidants might be a feasible

strategy to manage and/or prevent oxidative stress-related diseases.
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