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Abstract

The extraction of polyphenol and flavonoid from black rice bran was performed by diverse extraction methods using
the sugar solution, ethanol, hot water (80°C), and by subcritical water extraction (SWE) method. By SWE under
operating conditions of 190°C, 1,300 psi, and 10 min, the maximum yields of total polyphenolic compounds
(35.06£1.28 mg quercetin equivalent (QE)/g dried material and flavonoids (7.08+£0.31 mg QE/g dried material) could
be obtained. These results were over 11.77- and 12.21-fold higher than those of the ethanol extraction, which
showed the highest extraction efficiency among tested conventional methods in total polyphenols (2.98+0.74 mg QE/
g dried material) and flavonoids (0.58+£0.21 mg QE/g dried material), respectively. Though the highest antioxidant
activity (87.14%1.14%) was observed at the dried extract obtained from ethanol method, the relative antioxidant
activity per 1 g dried black rice bran by SWE (190°C, 10 min) was over 11.53-fold higher than that by the ethanol
extraction.
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Fig. 1. Schematic diagram of subcritical water extraction
(SWE) system.
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Fig. 2. Contents of total polyphenols extracted from black rice
bran using different extraction methods. Extraction method;
sugar, ethanol, hot water, SWE 105°C, SWE 110°C, SWE
130°C, SWE 150°C, SWE 170°C, SWE 190°C. Each bar
represents meanststandard deviation of three measurements.
'QE indicates quercetin equivalent.
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Fig. 3. Contents of total flavonoids extracted from black rice
bran using different extraction methods (A) and ratio of total
flavonoids to total polyphenols content in the extracts (B).
Extraction method; sugar, ethanol, hot water, SWE 105°C,
SWE 110°C, SWE 130°C, SWE 150°C, SWE 170°C, SWE
190°C. Each bar represents meanststandard deviation of three
measurements. 'QE indicates quercetin equivalent.
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Table 1. DPPH free radical scavenging activity and relative antioxidant activity of the extracts obtained from black rice bran using

different extraction methods

Extraction method

DPPH radical scavenging activity (%)’
(of the dried extracts)

Relative antioxidant activity
(% / g dried material)®

BHT (0.2 mg/mL) 89.7242.03°

Sugar 17.81%0.87 152
Ethanol 87.14+1.14 806

Hot water 20.08%1.05 1,190
SWE 105°C 39.46+1.83 4,891
SWE 110°C 53.2142.39 6,917
SWE 130°C 54.15%1.97 7,080
SWE 150°C 54.86+2.54 7,450
SWE 170°C 55.77+2.91 8,798
SWE 190°C 56.02+3.05 9,297

"DPPH radical scavenging activity (%) = [(ODc-OCs) / ODc¢] x 100
(ODc; optical density of control, ODs; optical density of sample)

% Relative antioxidant yield (% / g dried material) = DPPH radical scavenging activity of the dried extracts ¥ Solid content of the extracts obtained from

1 g dried black rice bran.

? Each value is represented as means =+ standard deviation. Data are the means of three determinations.
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