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Abstract: The antioxidant and anti-inflammatory activities
of extract and its fraction of Daucus carota var. sativa flower
were studied in vitro. Extract and ethyl acetate fraction,
butanol fraction of carrot flower showed radical scavenging
effects on 1,1-diphenyl-2-picrylhydrazyl (DPPH). We also
investigated the effect of extract and ethyl acetate fraction,
butanol fraction of carrot flower on NO production in a lipo-
polysaccharide (LPS)-stimulated murine macrophage RAW
264.7 cells. Extract and its fraction of carrot flower signifi-
cantly inhibited NO production and this inhibitory action was
not due to the cytotoxicity. This study suggests that extract and
ethyl acetate fraction, butanol fraction of Daucus carota var:
sativa flower could contribute to the chemoprevention and
therapy of oxidative stress and inflammation.
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2. MATERIALS AND METHOD
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GoE FEE 10gS S/ 05 Lol A=A Fof, 22}
3 AL (n-Hexane, 0.5 Lx3), o & o} A €| 0] E (ethyl acetate, 0.5
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Sl RE S0l & &1 oz st or g 8t
of 47)9f £8 a5 AL, 4249 Ee =S T4 A=51
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2.2.1. DPPH assay
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2.2.2. ABTS assay
7 mM ABTS®} 2.45 mM potassium persulfate S &0 212 =
o ABTS 2Hr] 22 4 A17]7] Sla 4] Zzte] folg [:1 v
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2.3.1. AJZ B

Murine macrophage cell line®] RAW264.7-2 Korean Cell Line
Bank (KCLB)Z X E| £9F ¥o} 1% Penicillin-streptomycin}
10% Fetal bovine serum (FBS)©] $F5-% Dulbecco's Modified
Eagle Medium (DMEM, GIBCO, USA) 10mL H} %] o] 37°C,
5% CO2 incubatoro]| 4] ¥} 9] 0w, 3 of gk HA A o v
9F sF4t}. Lipopoly-saccharide (LPS, E. coli serotype 0111:
B4)+= Sigma= F-¥ Q] 5ho] ARG5S

23.2. AJEEY B}
RAW264.7 A| 3 (1.5x10° cells/mL)Z 18A] 7+ A Hj ksl A]

Table 1. Information and the various extraction conditions of four flower
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2o} LPS (1 pg/mL)E 54| A2]ko] 24417 vkt %, 3-
(4,5dimethylthiazol)-2,5-diphenyl tetrazolium bromide (MTT,
Sigma) 100 pg& H7kske] 447t et 27} wjaFshalr).
1,000 rpmel 4 1087 4] Helah 3 xS AAT o8,
dimethylsulfoxide (DMSO, Sigma) 200 uLE 7}3}o] MTTE
3+lof o8 A E formazan A HELS L3 Al A 540 nmoj|
A EYEE 245k 4 A BEol BE BYE ¢
Tt o, A mE A2 ehA] 2 2t 3= gt v
wsto] oA HEE 2ASHT
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ethylenediamine in 2.5% (v/v) phosphoric acid] 100 uL& &
&stof 96 well plateof A 1042 5-QF BE-AI X1 3= 540 nmoj| 4]
BEE 24519 NOY 5= sodium nitrite (NaNO,)
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III. RESUTLS AND DISCUSSION

3.0. 4% & ¥4 84

T T 4ol 22 E (62,5, 125, 250, 500 ug/mL)o] ohat
o] DPPH % ABTS ett|Z &7 45 5433t (Table
2). 3HAESE & o] Q-4=5lthar e Al ascorbic acid®} gallic
acidE 2+ 52 (1.25,2.5, 5, 10 ug/mL) 2 AF&35F T 1
A3} DPPH A1§-§-217] 47 24 AL A 1C, 2L
59.56 ug/mLO 2 714 2Qto ], T-2Z 94,13 ug/mL, 7=
2 154,77 ug/mL, S Z 387.41 ug/mLS LERY Glth. ABTS
gtz A S44E ST AT IC, g2 o] 147.66
ug/mL, ZFAFE 149.27 ug/mL, 722 176.54 ug/mL, -2
375.99 ug/mL o] A& 2}

32,430 A FA9F B

RAW 264.7 cellof| A 45 9] & 25 (62.5, 125, 250, 500 ug/
mL)o] NO 414 o] ] Z41-2 $415Fe] ICs 4L 50%9] 4%
A4S e F 291 TC, 3 AHE skt (Table 3). 5
£23} LPS (1 ugmL)Z 5413 2] 5te] 24412 Hste] A4l
A NO2] G2 Griess A|oFE o] -3fe] Al E wlapelo] £7)
SHe NO2-GH 2 24 oteith BT F5HS 39937 ug
L] %52 4] 50% NO o 4] 25 Lhekw o o]} 4| %
EAS e Spoth AARRS 130,15 ugmLe] o
A 50%9] AZEAS ek on FEEI GHEL 500
ugmLe] 520 A NOSA| ke SH1T 5 glgitt. of
W ANE 7|22 o] GRS Baste] GAS B} 2
9% wakE skt

3B.FLEFEELEYEN AT AR L FIF AT
3.3.1. Gk} o7

gazel 228 U 2710 §u) 2YEL AR (€25, 125,
250, 500 ug/mL)2 AME-3} L, ARG A o] st
eFed A ascorbic acid®} gallic acidE T2+ &2 (1.25, 2.5,
5,10 ug/mL)2 A}-25}¢Ic}h. DPPH @ ABTS }t]Z 47 &
A& ST AL ICs b2 FE=1 o HotAE ol E £
=, FeE 295, & 2¥ElA 247 1098 pg/mL, 51.9
ug/mL, 39.7 pug/mL, 263.7 ug/mLS- L}EFU] Q1 T) (Table 4). 0]
T olgotAE ol E Y& FeE #8500 2 B4
Bk

332 §YF G o
RAW 2647 cellof ] 2 535 % 229 NO 44 o
A T BB ICy BT S0%S] AZEHE ehf

Table 2. Antioxidant activities of the flower extract
1C50 (ug/mL)l)

Sample DPPH radical ABTS radical
scavenging activity ~ scavenging activity
oz 94.13+2.47 147.66+1.43
Fao Sy 59.56+0.73 149.27+2.50
az 154.77+1.09 176.544+4.03
oA 387.4143.76 375.99+4.03
Ascorbic acid 5.4840.36 -
Gallic acid - 2.0610.02

YICs, values were calculated from regression lines using different
concentration in triplicate exteriments.

Table 3. Cell toxicity and the effects on LPS-induced NO produc-
tion of the extract in RAW 264.7 cells

Sample TCs," (ug/mL) 1C5,” (ug/mL)
oz =300 39937%13.06
I 130.1544.73 52.14+1.85
ez >500 >500
EREY >500 >500

DTCs, is the concentration producing 50% toxicity in RAW 264.7 cells.

JICs is the concentration producing 50% inhibition of NO production
in RAW 264.7 cells.

Table 4. Antioxidant activities of Daucus carota var. sativa flower
extract and its fractions

ICSO (ug/mL)l>

Sample DPPH radical ABTS radical
scavenging activity ~ scavenging activity
G1E =258 94.13+2.47 147.66+1.43
Hexane fraction >1000 >1000
EtOAc fraction 51.97+2.17 47.67+1.04
BuOH fraction 39.75+0.66 32.0010.14
Water fraction 263.7516.98 183.2442.03
Ascorbic acid 5.48+0.36 -
Gallic acid - 2.06+0.02

YICs, values were calculated from regression lines using different
concentration in triplicate exteriments.
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Table S. Cell toxicity and the effects on LPS-induced NO produc-
tion of the extract and its fractions of Daucus carota var. sativa
flower in RAW 264.7 cells

TCs" (ug/mL)

ICs,” (ug/mL)

OO 2R >500 399.37+13.06
Hexane fraction 125.5942.61 47.0442.65
EtOAc fraction >200 88.68+4.19
BuOH fraction >200 98.6244.05
Water fraction >200 >200

YTCy is the concentration producing 50% toxicity in RAW 264.7 cells.
IICs, is the concentration producing 50% inhibition of NO production
in RAW 264.7 cells.
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Fig. 1. Effects of extract of Daucus carota var. sativa flower on
cytotoxicity and NO production in LPS-stimulated RAW 264.7
cells.

S TCs) 3= AF=3H3iTh (Table 5). &= LPS (1 ug/
mL)E FAIA 2|sto] 24417 v Fsto] AAE NOSJ oF2
Griess A|OF& o] 8-50] A2 H] ool of) Z A3}z NO> & ¥ 2
=35t t},

RAW 264.7 A o] G2 225 (62.5, 125, 250, 500 ug/
mL)T} LPS (1 ug/mL)S EA]H2]5ko] 2447k vk

]_.-'ﬁ_
e T g gun
O

MTT £4]& o] 85t Al A 2]
252 500 ug/mL ©]3}9] 5o A 90~100%2] A =&
of Al =/3E UEh A eFgtem A E NO9| &2 Grless
A oFL o] &35)o] A Hfokol o &R et NO*HE| 2 =3
Sttt @3 F55 500 ug/mLo] oA LPSE s
2 273t —EL} B0 £ o] 57.5% NORA S A= A
©2 e} 22 NO A4 oA $4S R A (Fig 1),
RAW 264.7 K| o] B3 B3] & (25, 50, 100, 200 ug/mL)
¥} LPS (1 ug/mL)E & A A 2| 5Fo] 244171 vl QFgh & MTT &
A& ol gsto] Al AEaS eIt A3 ©1E 9] Hexan
852 129.59 ug/mLe] FE oA 50%2] Al Z5/-E e}
oo, EtOAc, BuOH ¥ water 82 200 ug/mL ©]3}9]
95~105%°] HE&S 2o A 54S UelA = &
A3t (Figs. 2, 3). A ¥ NO9J of2 G4 £8E 200
ugmLo] F=o A LPSE T = A2t it vlals) &
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Fig. 2. Effects of EtOAc fraction of Daucus carota var. sativa
flower on cytotoxicity and NO production in LPS-stimulated RAW
264.7 cells.
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Fig. 3. Effects of BuOH fraction of Daucus carota var. sativa flower
on cytotoxicity and NO production in LPS-stimulated RAW 264.7
cells.

1 EtOAc 22 73.1%, BuOH 22 65.5% T}2 Hal&o)| 1
o 52 NO A oAl BAE 50t (Figs. 2,3). 712] 7 NO
A4 o)A %ol thgl ICs3H2 EtOAc £ 27} BuOH 58
o] zF7} 88.68 ug/mL, 98.62 ug/mL ©.& L}ERIT) o] @ A x)
7|22 sto] NOZ o Tojst= QlAtete] AidAl S
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