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Keyword: BLACK RICE BRAN/ULTRASOUND-ASSISTED EXTRACTION/HACAT/MATRIX
METALLOPROTEINASE (MMP)/REACTIVE OXYGEN SPECIES (ROS)

In this study, optimization of the ultrasonic-assisted extraction of phenolic
compounds using statistical experimental design (Box-Behnken Design - BBD) followed
by respond surface methodology (RSM) was performed. To improve the extraction
efficiency of phenolic compounds, monomeric anthocyanin, and flavonoid from black
rice bran (BRB), the effect of ethanol concentration, temperature, and pH were
examined. Extraction at 50°C using 57% ethanol (pH 3.1) rendered BRB extract with the
highest yields of 136.2 mg gallic acid equivalents/ g dry weight of total phenolic, 2.3
mg cyanidin-3-O-glucoside equivalents / g dry weight of monomeric anthocyanin, and
38.6 mg quercetin equivalents/ g dry weight of total flavonoid. The UHPLC analysis of
the extract showed the presence of six compounds: gallic acid (1.8 pg/mL),
protocatechuic acid (4.9 pe/mL), vanillic acid (0.5 pg/mL), syringic acid (91.5 pg/mL), p-
coumaric acid (2.3 pg/mL) and ferulic acid (2.4 pg/mL) of dry weight. Moreover,
optimized extraction conditions improved the ABTS* and DPPH antioxidgnt activity of
the extract. Besides, the anti-photoaging properties of the ‘extract on human
keratinocyte cells were explored. The black rice bran extract contained activity
attenuating UVB-induced ROS generation. Moreover, the extract was able to diminish
UVB-induced MMP-1 and -2 expression and increased the type | collagen and elastin
expression in a dose-dependent manner. These findings suggest that the total phenolic
content of black rice bran extract can be enhanced by RSM-optimized conditions and

can improve the value of black rice bran as a valuable skincare product formulation.
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