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Abstract

This study was designed to examine the in vitro antioxidant and anti-inflammatory effects of red beet (Beta vulagaris)
root. Red beet root was extracted using 70% ethanol and then fractionated sequentially with n-hexane, ethyl acetate
and butanol. Antioxidative ability was evaluated by bioassays using total polyphenol contents and ABTS (2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid diammonium salt) radical scavenging activity. Ethyl acetate fraction of red
beet root was best on total polyphenol contents (37.02+0.37 mg GAE/g) and ABTS radical scavenging effects
(ICsp 42.949.5 ug/mL). For the anti-inflammatory activity in RAW264.7 cells, the hexane fraction showed the highest
inflammatory effect. Dose response studies were performed to determine the inhibitory effect of hexane fraction
of red beet root on pro-inflammatory mediators in lipopolysaccharide (LPS)-stimulated RAW264.7 cells. The hexane
fraction of red beet root inhibited the NO and PGE; production and the protein level of iNOS and COX-2, and
protein expression of pro-inflammatory cytokines (TNF-a, IL-6 and IL-1[3), in a dose-dependent manner. These
results suggest that red beet root has considerable potential as a functional food ingredient with antioxidative and

anti- inflammatory effects.
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EtOH extract
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Fig. 1. Systematic purification using solvent partitioning from red
beet root.
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Table 1. Total polyphenol contents of 70% EtOH extract and
solvent fractions of red beet root

A243A A3Z (2017)
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Table 2. Effects of 70% EtOH extract and solvent fractions of red

Material mg gallic acid equivalents (GAE)/g beet root on ABTS radical scavenging activity
70% EtOH 7.01£0.04"? Viserial ABTS radical scavenging activity
ateria
Hexane 499+0,08° at 250 ng/mL (%) ICs (ng/mL)
EtOAc 37.0240.37° 70% EtOH 329:08"” 465.842.5'
BuOH 2351:0.22° Hexane 293+0.0° 894.026.4°
H0 4.28+0.01° EtOAc 94.8+0.2° 429495
Values are expressed as mean+SD of triplicate measurements. BuOH 723:03° 117.743.7°
Values with different letters (a-c) in the column are significantly different at p<0.05 HO 19.9+0.2° 967.4+6.6'
according to Duncan’s multiple range test. 2 M o
vit. €7 100.0:0.0 7540.1°
w0 1f P
ABTS 2jCjzt 4 H A BHT 98.510.1 574411
gz 274 BT} & Zalvs o13E ] SHalold= )Valu% are expressed as meantSD of triplicate measurements.
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MValues with different letters (a-f) in the column are significantly different at p<0.05
according to Duncan’s multiple range test.
IPositive control: Vit. C, ascorbic acid; BHT, dibutyl hydroxy toluene.
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Fig. 2. Cell viability and inhibitory activity of nitric oxide
production in RAW264.7 cells.

The production of NO was assayed in the culture medium of cells stimulated with
LPS (1 pg/mL) for 24 h in the presence of the samples. Cell viability was determined
using the MTT method.

Values are expressed as meantSD of triplicate measurements. Values with different
letters (a-f) are significantly different at p<0.05 according to Duncan’s multiple range
test.
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Fig. 3. Inhibitory effects of hexane fraction of red beet root on
PGE2 production in RAW264.7 cells.

Cells (2.5X105 cellssmL) were stimulated by LPS (1 ug/mL) for 24 h in the presence
of 70% EtOH extracts and solvent fraction of red beet root. Supematant was determined
by ELISA.

Values are meantSEM of triplicate experiments. Values with different letters (a-e) are
significantly different at p<0.05 according to Duncan’s multiple range test.
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