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Abstract

This study aimed to identify the phytochemical compounds in purple wheat bran ‘Amiheuk’ extract, with water,
50% ethanol and 70% ethanol and determine its physiological activities. Six types of flavonoids were identified
in ‘Arriheuk’ extract using a HPLC analysis. The highest total polyphenol content was observed in the 70% ethanol
extract, while the highest total flavonoid content was obtained both from the water and the 70% ethanol extracts
of ‘Armriheuk’. 2,2-diphenyl-1-picrylhydrazyl free radical scavenging activity was significantly high in the 48-h water
extract and the 12-h 70% ethanol extract, while the 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) free radical
scavenging activity was not significantly different between the two extracts. Cell viability, determined by the
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, was high for cells treated with 70% ethanol
extract. The apoptosis protective effect, confirmed by Hoechst staining, showed that the morphological features were
significantly reduced in cells treated with the 70% ethanol extract. Oil-Red-O staining was used to confirm the
protective effect of ‘Amiheuk’ extracts on the intracellular lipid accumulation in cells, and the results showed the
best inhibitory effect was observed at the 70% ethanol extract. However, the effect decreased in a concentration
dependent manner. These results may improve the usage of ‘Amiheuk’ as a food material in the future.
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Table 1. HPLC conditions for analysis of phenolic compounds
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Instrument

Waters 2690 (Water, Milford, MA, USA)

Column

Zorbax Eplipse XDB Cis (5 pm, 4.6x250 mm, Agilent, Santa Clara, CA, USA)
Cis guard column (5 pum, 4.6x20 mm, Agilent, Santa Clara, CA, USA)

Mobile phase

A: 0.1% formic acid, 10% acetonitrile
B: 0.1% formic acid, 90% acetonitrile

Flow phase 0.8 mL/min
Injection volume 10 uL
Detector 280 nm
Time (min) 5 10 40 45 50
Gradient A% 100 85 30 100 100
B% 0 15 70 0 0
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Fig. 1. HPLC chromatograms of phenolic compounds and flavonoid contents of ‘Arriheuk’ extracts according to extraction solvents and
extraction times 1-14 (1, gallic acid; 2, protocatechuic acid; 3, chrologenic; 4, 4-hydroxybenzoic; 5, caffeic acid; 6, isovanillic acid; 7,
rutin; 8, p-coumaric; 9, ferulic acid; 10, taxifolin; 11, trans-coumaric; 12, rosmarinic; 13, quercetin; 14, trans-cinnamic).

A, standard; B, water extract for 12 h; C, water extract for 24 h; D, water extract for 36 h; E, water extract for 48 h; F, 50% EtOH extract

for 12 h; G, 50% EtOH extract for 24 h; H, 50% EtOH extract for 36 h; I, 50% EtOH extract for 48 h; J, 70% EtOH extract for 12 h; K, 70%
EtOH extract for 24 h; L, 70% EtOH extract for 36 h; M, 70% EtOH extract for 48 h.
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Table 2. Flavonoids components of ‘Arriheuk’ extracts according to extraction solvents and extraction times (ug/g)

Gallic acid  Protocatechuic acid Caffeic acid  Isovanillic acid  p-Coumaric Ferulic acid Total
w_12" 161.5 364.0 401.5 276.9 30.6 128.5 1,363
W 24 143.7 809.3 756.2 526.7 66.5 172.0 2,474
W_36 158.9 4222 756.0 521.3 63.6 185.6 2,107
W_48 479.7 528.7 890.9 526.6 112.8 388.0 2,926
ES0_12? 407.0 640.5 1,284.4 1,161.7 267.3 275.4 4,036
ES0 24 181.0 544.6 1,075.3 654.7 185.9 283.1 2,924
ES0_36 155.8 514.2 907.1 409.3 161.8 230.9 2,379
ES0_48 14.5 3172 791.9 499.1 117.7 225.0 1,965
E70 127 648.6 1,343.2 2,170.6 1,567.4 3774 478.9 6,586
E70 24 295.4 860.1 1,557.1 1,182.6 294.1 391.7 4,581
E70 36 199.0 673.6 1,155.6 928.0 267.1 360.6 3,583
E70 48 200.5 627.9 1,228.6 856.1 250.3 345.9 3,509

YW 12, water extract for 12 h at RT.; W 24, water extract for 24 h at R.T.; W 36, water extract for 36 h at R.T.; W _48, water extract for

48 h at R.T.
2)E50_12, 50% EtOH extract for 12 h at R.T.; ES0_24, 50% EtOH extract for 24 h at R.T.; ES0_36, 50% EtOH extract for 36 h at R.T.; E50 48,

50% EtOH extract for 48 h at R.T.
YE70 12, 70% EtOH extract for 12 h at R.T.; E70 24, 70% EtOH extract for 24 h at R.T.; E70 36, 70% EtOH extract for 36 h at R.T.; E70 48,

70% EtOH extract for 48 h at R.T.

ZEa|0E Y SEaHL0|C 2 A1l 25.62+0.11 mg/g D 48A1710] 19.87+032 mg/gS L1E}
ofgs 2580 Eelvls U SZoluvols AP o UIROH, 70% ek 2EELS 124171 33.60£0.66 mele,
o3} ZtHFig 2). B 2ZEL DAI7I0] 17.12+028 mglg,  24A]7t0] 28.19+0.41 mg/g Z 48A]710] 29.5440.79 mg/gO.

24A17101] 19.11£0.35 mg/g S 48A|7t0]| 19.81+0.64 mg/gO] 7, 7281 § g2 vleo] w25 SEHE 9¥8=
AL, 50% oS FEEL 12A1710] 1654028 me/g, 24 A UEPES RIS 2L, of2|52] Bud Azt
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Fig. 2. Total polyphenolics and total flavonoid contents of ‘Arriheuk’ extracts according to extraction solvents and extraction times.

Total polyphenol: Values were mean+SD using gallic acid as a standard. All sample concentration: 1 mg/mlL. Symbols within a column indicate
significant differences (p<0.05) from each other at 0=0.05 as determined by Duncan’s multiple range test.

Total flavonoid: Values were mean+SD using quercetin as a standard. All sample concentration: 1 mg/mL. All values were not significantly different
(p<0.05).
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Fig. 3. DPPH radical scavenging activities and ABTS radical scavenging activities of ‘Amiheuk’ extracts according to extraction solvents

and extraction times.

DPPH, values were mean+SD. Symbols within a column indicate significant differences (p<0.05) from each other at 0=0.05 as determined by Duncan’s

multiple range test.

ABTS, values were mean+SD. All values were not significantly different (p<0.05).
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(B) confirmation of apoptosis by Hoechst stain.

Values were mean+SD. Different symbols within a column indicate significant differences (“p<0.05) from each other at *=0.05 as determined by

Duncan’s multiple range test.
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