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Antioxidant and Anti-Obesity Activity of Ethanol Extracts from Fermented Arctium lappa L.
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Abstract

This study was conducted to investigate the antioxidant and anti-obesity activity of ethanol extracts from fermented
Arctium lappa L. Arctium lappa fermented twice with Phellinus linteus (2™ FA) showed more DPPH radical scavenging
activity than non-fermented Arctium lappa (NFA), and Arctium lappa fermented once (1¥ FA) at a concentration of 62.5
ppm. The 2™ FA showed the highest level of ABTS radical scavenging activity at concentration range of 31.5~125 ppm.
The ABTS free radical scavenging activities of 1% FA and 2™ FA were similar to that of BHA, a synthetic antioxidant,
at a concentration of 250 ppm. The total polyphenol content of 2™ FA was higher than those of NFA and 1% FA. The
flavonoid content was significantly increased in 1% FA and 2™ FA than NFA. During adipocyte differentiation, lipid
accumulation in 3T3-L1 cells was significantly decreased in the order of NFA, 1** FA, and 2™ FA at all concentrations.
In conclusion, the antioxidant and anti-obesity activities of 4. lappa were increased depending on the degree of fermentation.
It is suggested that fermented Arctium lappa, especially 2™ FA, could be used as a natural ingredient for functional foods
and medicine.
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Fig. 1. The electron donating ability of ethanol extract
from non-fermented and fermented Arctium lappa L. using
the DPPH assay. NFA: Non-fermented Arctium lappa L.,
1 FA: Fermented Arctium lappa L., 2™ FA: Fermented
Arctium lappa L. twice, Values represent the mean+S.D.
(n=3), Mean with the different letters are significantly different
(»<0.05) by Duncan’s multiple range test.
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Fig. 2. The electron donating ability of ethanol extract
from non-fermented and fermented Arctium lappa L. using
the ABTS assay. NFA: Non-fermented Arctium lappa L.,
1% FA: Fermented Arctium lappa L., 2" FA: Fermented
Arctium lappa L. twice, Values represent the mean+S.D.
(n=3), Mean with the different letters are significantly different
(»<0.05) by Duncan’s multiple range test.
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Table 1. Contents of total polyphenols and flavonoids of
ethanol extracts from non-fermented and fermented Arctium

lappa L.
Sample” Total polyphenols® Flavonoids”
(mg GAE/g) (mg QCE/g)
NFA 118.0£0.199 65.0+0.4*
I FA 144.0£0.3" 395.140.2°
2" FA 183.1£0.1° 401.1£0.3°

NFA: Non-fermented Arctium lappa L., 1* FA: Fermented Arctium
lappa L., 2™ FA: Fermented Arctium lappa L. twice, ¥ mg of total
polyphenol content/g of non-fermented and fermented Arctium
lappa L. based on hesperitin as standard, ® mg/of flavonoids
content/g of non-fermented and fermented Arctium lappa L. based
on quercetin as standard, Y Date are expressed as MeantS.D.
(n=3), ¥ Mean with the different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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Fig. 3. Cell viability of ethanol extracts from non-fermented
and fermented Arctium lappa L. on 3T3-L1 by XTT assay.
NFA: Non-fermented Arctium lappa L., 1** FA: Fermented
Arctium lappa L., 2°® FA: Fermented Arctium lappa L.
twice, Values represent the mean+S.D. (n=3), Mean with
the different letters are significantly different (p<0.05) by
Duncan’s multiple range test.
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Fig. 4. Effect of ethanol extract obtained from Arctium
lappa L. on adipose conversion during the differentiation
of 3T3-L1 preadipocytes. NFA: Non-fermented Arctium
lappa L., 1" FA: Fermented Arctium lappa L., 2™ FA:
Fermented Arctium lappa L. twice, Values represent the
mean+S.D. (n=3), Mean with the different letters are signifi-
cantly different (»p<0.05) by Duncan’s multiple range test.
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