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Antioxidant Activity and Inhibitory Effect of Taraxacum officinale
Extracts on Nitric Oxide Production

Kyung-Chun Min and Jin-Woo Jhoo*
Department of Animal Products and Food Science, Kangwon National University

Abstract In the current study, antioxidant properties of extracts from different parts of Taraxacum officinale were
determined by measuring the radical scavenging activity of 1,1-diphenyl-2-picryl hydrazyl(DPPH) and 2,2'-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS). The antioxidant activity of aerial and root parts of this plant was measured
in extracts obtained from various solvents, e.g., water, 50, 70, 100% ethanol, and hot-water. The hot-water extracts had
the highest radical scavenging activities. A further study was conducted to determine the total antioxidant activity of hot-
water extract fractions obtained from different solvents, e.g., chloroform, ethyl acetate, n-butanol, and water. The ethyl
acetate fraction of this extract displayed the strongest DPPH and ABTS radical scavenging activity and the highest total
phenolic contents. The inhibitory effect of individual solvent fractions on the production of nitric oxide in LPS-stimulated
RAW 264.7 cells was measured. The results indicated that the ethyl acetate fraction of aerial and roots part extracts

significantly reduced nitric oxide productions.
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Table 1. Extraction yield of different parts of Taraxacum
officinale with various solvent systems

Parts Extraction solvents Yield (%)
100% ethanol ext. 24.60+3.54¢
70% ethanol ext. 41.10£2.14°

Aerial 50% ethanol ext. 39.57+1.80°
Water ext. 35.30+1.60°
Hot-water ext. 50.90+3.40°
100% ethanol ext. 13.50+0.92¢
70% ethanol ext. 33.50+2.21°

Roots 50% ethanol ext. 36.60+1.04°
Water ext. 53.63+0.86"
Hot-water ext. 51.87+6.63*

el s A3 AR A4S dFFEe] 2

ol 7P 3 Aem 8

Bt #2258 7P EFFExddn de FEE9

tzd 271%e] of 398 Srhskdleh WEE Akt
£

% L

N
ﬁﬂoﬂojﬁ
22 3o o B

ol N
T I
© .
=} o
o~
o=
T T
© Y
i) 'S
e 20
o
S% 5
ol ,
o ﬁﬁ.
o i}
o — i
R = QL
58
) 2 T
@ 2
ng - o T
j) (2
n T o
=% g HI*‘J
o N
Ly v i
o) e s m
T
>

o
2
==
ox
b
:10
)«
ol
ol
32
A
s X

el FEEo] X3Pl vk o
5S4 WEY 98 oS FHFEAS A

F ZodE 9 ZglExol= 3980 FERLT)

fr
oy
o2
£

x

7

S 2io|g A7 24
H o gst FEXS ol8ste de FEEY
ABTS Yz &£A2S trolox equivalent antioxidant capacity
= F238te] Table 3o YERNSITE. TEAC valuew ®E

A=

At A2 3]AAY slope?t trolox] ETFA A d&
sloped] B]&Z2 AASIHCH, oju 484 vitamin E analogue?]
trolox®] TEAC value= 12 YERSITE RIEH 798 F&80)
£ dgjsle] A& =552 ABTS Sz &ASAS AR 2
I AP g A FEE
gz 2A%S JER Bk
Ehfe] DPPH 2tz &A5S £4
UERHITE 50% B 70% olehe FEEe] #ld &A%Y

Table 2. DPPH radical scavenging activity of different parts of

Taraxacum officinale extracts (ng/mL)
EC
Extracts 2
Aerial Roots

100% ethanol ext. 1223.66+24.14* 924.35+2.24°
70% ethanol ext. 219.40+1.45° 483.62+2.22¢
50% ethanol ext. 218.53+3.39° 517.87+1.30°
Water ext. 691.08+11.98° 1130.30+13.27°
Hot-water ext. 176.99+1.56" 384.42+6.32°
Ascorbic acid 1.73+£0.01 1.73+0.01

Data are expressed as mean£SD of triplicate experiments.
“*Means in the same parts with different superscripts are significantly
different (p<0.05).

Data are expressed as mean+SD of triplicate experiments.
“*Means in the same column with different superscripts are significantly
different (p<0.05).

Table 3. ABTS radical scavenging activity of different parts of Taraxacum officinale extracts (TEAC value)
Extracts
Parts
100% ethanol ext. 70% ethanol ext. 50% ethanol ext. water ext. Hot-water ext.
Aerial 0.0057% 0.0207%* 0.0216" 0.0048 0.0394*4
Roots 0.0062 0.0106"® 0.0063% 0.0052¢4 0.0153*

Data are expressed as mean of triplicate experiments.

“*Mean in the same row with different letters differ significantly (p<0.05).

ABMean in the same column with different letters differ significantly (»p<0.05).
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Taraxacum officinale (200g)

95T water 3 times for 6 hr

chloroform layer

chloroform : aqueous (1 : 1)

aqueous layer

ethyl acetate : aqueous (1 : 1)

ethyl acetate layer

chloroform fraction

aerial part : 12.89%
roots part : 8.86%

ethyl acetate fraction

aerial part : 0.60%
roots part : 0.62%

butanol fraction

aerial part : 8.17%
roots part : 8.27%

aqueous layer

butanol : aqueous (1 : 1)

butanol layer

aqueous layer

water fraction

aerial part : 74.71%
roots part : 79.02%

Fig. 1. Extraction and fractionation procedure of different parts of Taraxacum officinale.
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Taraxacum officinale hot-water extract (ng/mL) Table 5. ABTS radical scavenging activity of fractions from
ECy, Taraxacum officinale hot-water extract (TEAC value)
Fractions -
Aerial Roots Part Fractions
s
Chloroform fr. 222.91+0.55" 382.07+0.92° chloroform fr. ethyl acetate fr. butanol fr.  water ft.
Ethyl acetate fr. 21.54£0.19° 21.05+0.27° Aerial 00243 03081" 00423  00233%
Butanol fr. 121.01+1.81° 162.10+0.64° Roots  0.0135® 03344 0.0399®  0.0078®
Water fr. 226.97+1.19* 587.88+3.13¢

Data are expressed as mean+SD of triplicate experiments.
*Means in the same column with different superscripts are significantly
different (p<0.05).

*dMean in the same row with different letters differ significantly
(p<0.05).
“BMean in the same column with different letters differ significantly
(p<0.05).
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Table 6. Total phenolic contents of fractions from Taraxacum officinale hot-water extract (mg GAE/g)
Fractions
Parts
chloroform fi. ethyl acetate ft. butanol ft. water fr.

Aerial 28.860.85% 326.67+7.98° 67.87+0.98™ 28.43+0.65

Roots 23.09+0.28® 405.37£16.51*4 57.38+0.30"" 11.01£0.22%
*®Mean=SD in the same row with different letters differ significantly (p<0.05).
ABMeantSD in the same column with different letters differ significantly (»<0.05).
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Fig. 2. Inhibitory effect of solvent fractions from aerial part of Taraxacum officinale hot-water extract on the production of nitric oxide
in LPS-stimulated RAW 264.7 cells. A, chloroform fraction; B, ethyl acetate fraction; C, butanol fraction; D, water fraction
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Fig. 3. Inhibitory effect of solvent fractions from root part of Taraxacum officinale hot-water extract on the production of nitric oxide in
LPS-stimulated RAW 264.7 cells. A, chloroform fraction; B, ethyl acetate fraction; C, butanol fraction; D, water fraction
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