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Abstract

The antioxidative and free radical scavenging activity of water extracts of dandelion were investigated. Antioxidative and
radical scavenging activity were assessed by means of different tests; inhibition of peroxidation on linoleic acid model system,
scavenging DPPH radical, scavenging of hydroxyl radical by chemiluminescence assay, scavenging of superoxide anion radical
by EPR spectroscopy and scavenging of hydrogen peroxide. The leaf extract showed strong antioxidant activity in linoleic acid
system. The antioxidant activity of water extracts of dandelion increased with increasing concentrations of extracts. The
scavenging activity of the dandelion extracts, on inhibition of the DPPH radical, was related to the reaction time. Hydroxyl
radical were generated by fenton reaction and dandelion extract was found to scavenge OH ~in a concentration-dependent
manner. The water extract of leaf had effective scavenging activities on hydrogen peroxide and superoxide anion radical.

From the these data, it is evident that water extract of dandelion leaf is an effective scavenger for OH ~, O, °

S DPPH ",

hydrogen peroxide. And, the antioxidative effect observed is believed to be partly due to this radical scavenger activity.
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3} 27)AB(8), caffeic acid, chlorogenic acid®} 22 #HiE4t
£(8,17), catechin® & ¥1H(8,15,17), kampferol, quercetin
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gatsl B34 g Buel FAFAT), FHAFA31), T
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Linoleic acid system& oO|8¢%t &&tst 24
Asy el A3 WzRE P EFEFEY 0 2
39 Z=A3)7] 98t linoleic acidE 7|22 3] Rhondan
AY(ferric thiocyanate method)(24,25).0.2 348 A4 3)
22 ZRSHG AER AR FEE(QmL), linoleic
acid(0.13mL), 99.8% ethanol §2§(10.0mL), 02 M phosphate
buffer €4(pH 7.0, 100mL)E H718 H FFHFE o83t
Z 23 25mlyl 52 233l ghggdoz AR
th z} ule g o 40Cojx 8UZt incubaton AlZ1 FH 02

b
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mLE #Hdle 75% ethanol £H(9.4ml), 30% ammonium
thiocyanate &94(0.2mL), 20 mM ferrous chloride-3.5% HCl &
A02mL)E 7ista &3] 3E Foll 500mmol4 FRES
Z3sArk oW, AlE FEEY =T 005 01, 02, 04,
06 2 10mgml )¢tk a3l FA-E  linoleic acid
peroxidationol] th& AF&2 el 100 (X8 FF=/
WET FHE)X100] A4 ojste] A28k

DPPH radicaloll thst A&

1,1-Diphenyl-2-picrylhydrazyl(DPPH “ )} W& R&d &5
259 2A8AHE BAsy] 3t AEE&Y Imld
methanolic DPPH radical 02mM €9 0.5mL 37}, £33t
0, 15, 30, 45, 90, 120827} W3 F 515mmolA TFHEE
#stE Z4ste} old, DPPH §9& whg W Alx3t
o AbgEigon, Aggde 97 #Hy EFEFEL 01
mg/mLE 7+zb 4748t ch DPPH radicalel] tidh 2AEAE-L
(A8 FRUZRT FFE)x100 gog Jepiid
26,27).

Chemiluminescence& 0|88} hydroxyl radical
a7{Ey

Fenton %H§-& ©]8-3le} hydroxyl radical(OH ")& A4
Z) 5 luminol®] AMSIE WHAEE= light intensityE luminometer
(Berthold LB 953, USA)Z ZA3ld 9Ed EFEE9]
hydroxyl radical scavenging activity® UERNATH28,29). 3
H9-8 e 600 uL 7]Z 2% hydrogen peroxide(l mM) 200
pL, A8 30 4L, luminol(l mM) 170 zL, FeCl(1 mM) 200
pLZ 3193, FeCLE H7IgogH uhE-& A
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Superoxide anion radical(O; “)oll W3 WEH EFEEY
2A8HE EME7) 993l EPR spectroscopy® SAHE
DMPO-O; ' (DMPO-OOH)®] signal intensityE ] 23},
Superoxide anion radical-& xanthine-xanthine oxidase(XQ) ®H-g-
£ o] &3t AN, EPR 47 Jof Ve BFEE0]
xanthine oxidase 4] ZAE As3l=A 290 nmof| A uric
acid HAEE TUEHE ZAF0ot data), EFEES 10
mg/mL7} Al uric acide] AL AMEA] g7l Alm F
28 F5E 100 pgml 0|37t HEE Alzste 2l A
£33}t EPR spectroscopy:= spin-trapping Y32 ©]8-3}
3519 o™, spin trapping agent®E DMPOE ARE-3tTh
Spin-trapping §H2 &E3}E-2 sodium phosphate buffer(pH 7.4,
100 mM), xanthine(10 mM), xanthine oxidase(0.038 unit/ .2 L),
DMPO@4M in H0) ¥ A8 F&E2 AP A8 F
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B HTEEE 6648 pgmlyt HEE dtgon, 7t v
A2 100 xL microcelld] fo] AoA EPR spectrometer
(Bruker EMX-10, Germany)Z Z=73}%it}. EPR spectra &3
F7& X-band, microwave frequency 9.485 GHz, microwave
power 20.120 mW, center field 3370 G, sweep width 100G,
modulation frequenccy 100 kHZ, modulation amplitude 0.50 G,
resolution 512 points, sweep time 41.943 sec X2 times ©] T}
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Hydrogen peroxideol CHst &

Hydrogen peroxide(H;0)ol thdt 3289 47842 Duh
=25)7 Ruch £(30)9] He 0|83t ZA3AT. H,0,
£-o(1 mM)-2 phosphate-buffered saline(PBS, pH 7.4)2.2 A
Z381411, 7 FEEL 005~10mgml T=9A4 AAFZH
£ Hu3ct. yrg-ge A8 Iml% 1mM H0-PBS &
A 0.6 mLE 7}8le 30 TollA 1027 ¥k8-A17] 5 230 nmd|
A =S FA3AT old blanke H0, §1°] PBS &9
T2, fx7e NE8Y flo] HOPBS §o2 AMg3}

Ve d FE29 S A dHe
2 BN, 2 A¥das SPSS B4 Z2 *‘é]-% o]-&
3lod Two-way ANOVAZ p< 00594 §9A4L A=354c)
Zt 39 #94 Aol= Duncan’s multiple comparison® 2
AFHA

g & 1

Linoleic acid systemE& 0|26} statal &A

Fig. 1& U&d 299 wxd 2 3229 iste
ARAA &L A3 RAolth “1531] B35 R9qd @
AQle] ArVsxrt SRS
2 JAF= Aol Y9 &
mg/mL T ME 60% o5t we ‘J*&ﬂ*é% YER A
I, T% 0204 1O0mgmlLE Z4E 8301, 8605, 8742,
8996%§ £ FAsHEe et Hele EFEEe
! 32E7 22 06myml v]97}x]E= 1.05~4072%2 )
we A 848 et} 5= 063} 1.0 mg/mLoj
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&7 0115 %-ﬂl‘l‘ﬂ 249 Aolg Y=, o
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Fig. 1. Antioxidant activity of different amount of water
extract.

The linoleic acid system was determined by thiocyanate method.
The results are mean+S.D

DL water ex.; water extract of leaf powder

DR water ex.; water extract of root powder
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Fig. 2. The radical scavenging effect of dandelion extracts
on DPPH radical.

Abbreviations are the same as shown in Fig. 1.

The results are mean*S.D.
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Duh®}  Yen(31)-&  Chrysanthemum  morifolium  Ramat,
Hibiscus sabdariffa 59 SBZPE Eg EFZEA
DPPH radical £2A84S i3 308%F SX3 23, 28
% SmgimLolA 47.7~68.6%2 AHTIE Yehjiglz,
13 Chrysanthemum morifolium 23%%°] 685%% 7}% &
G402 2A84e etk 25k Dih S05)
et A YubE o2 ALRE= 457 Chrysanthemum
morifolium E4Z%5 2% E DPPH radical AAGAE WA
ZF 308 3o A% A, FE2F % 01 mgmLolA 50%
ojoke] AAZAHL Yehiittn Rusgn. olad I
B1ol B A7AAE vad £ o, 1EY 29 EFES
2 AteT 10mgml, ¥HSAIZE 3089A 50% o)
DPPH radical £A&4& Yetlle 202 vlFo] F1itatA|
zo /MirbsA O & ALE ZjdEn
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Chemiluminescences 0|88t hydroxyl radical
27y

Hydroxyl radical& ROS % ¥k&Aol 7V¢ 2 ZL=,
ke o2 Qlate) A4 FYlA Zutz yhgo] Yol
, DNA 7}e] A¢, DNA 719 ¥¥, DNA 74T
Hale T 54 22 L AA AdRAE &PAE
A o)} wtHA el Zh Tl fAERE AL3e
oz 2eA UtK125). ©l#l& hydroxyl radicale] thit
g EZ2E9 2ARAHS ZAs] 3] Ao
chemiluminescence assayZ ©]-&3} %t}
Chemiluminescence(1,5,13)= S3PE3e] 4dFo2, 3%
S T A3 urgog Y49 EE g EFo| nt
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= whgolt:. B AFo)Ae fentontype ¥H3-S.2 hydroxyl
radical & MAAZ T, FEAL luminol-& AHE-BIF.
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Fig. 3. Effect of dandelion extracts on the luminol-
chemiluminescence induced by hydroxyl radical.

Abbreviations are the same as shown in Fig. 1.

The results are mean+S.D.
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7} Hoju} chemiluminescence light intensity® A IAHOo# 7+
2AZAY g2 e Bde 99 EFEE°] hydroxyl
radical 2AARY AL7F5A0l & 202 AZ4H

o]xe] Azt fenton ¥H2 0.2 AAFE hydroxyl radicalo]
luminol-&- AAA)A WL W2rEla) chemiluminescence 2 e}
V=), 99 B33 E0) hydroxyl radical® ¥ 2314 U B4
AAE AA s luminole) EE FAAFOEN 2
chemiluninescence intenstityS el Aog AzZt®ch &
3 WEY EFEETA Yol ¥YRT hydoxyl AAHE
7k RY AL chlorophylle] 72}F | chlorophyllino]
hydroxyl radical 5-& AATHE Kim(32)e] Hud), w4
BT RO ANEFY E5EF A chemiluminescence 73
7 A2Egn oje HAAETY EAge MAEZE
A% Ro2 Hn3 Kang(33)e] A7ZHS} #He) 3le A
o2 Aztdr

|23t superoxide anion radical &7

Superoxide anion radical-& ROSO|A Feld 7} diEA<
A4 )22 dismutation ¥HE- & hydrogen peroxideo] &)
2.4o] ] £ hydroxyl radical2 H¥ =1, hydroxyl radical

AH AYREAS £FAAA HAY, A8 BE)S
948 FENHT FYNA fenton F3-E FEIA HAY,
WAl Txd HAFHA WHL sfete FhO BRAHEE
w3l 5 ER9 4tsel it HAd 43 #AE H

ATh7,13,33). olAF O, "o W3 NEH EFEFEY &
BHe 2A3Fr) 95t DMPOY] ¥ I¥ DMPO-O; -
signal-& EPR spectroscopy 2 23315 ch

1 23, Fig 4%} 5 phosphate buffer(100 mM)$} DMPO(4
M, final 200 mM)7} o} 1= xanthine(10 mM, final 500
£M), xanthine oxidase(0.038 unit, final 0.0006 unit) Eg+e}d]
zt Ag F2EF g2TFE FH7lsi Aol DMPO-O, -
signal ¢ UERd Aotk 94, Fig. 45 H2T2A X0 &4
Hke o2 AAE 0, o] DMPOS] EzH o] FAHE HNFA
9] DMPO-O, " "¢} EPR spectrumo|t}. #|2%& EPR signale)
intensity 2, 7}2%-& gauss @9 & vEhd AR SR
o) signal g THZE BASHACE o) ZIZE Halliwell
7} Gutteridge(l) = Atanasiu(34) So] BT HFZHQY
DMPO-0; "2} EPR spectrum |3t AzjolAtt.

flo r

B ST U ¢ )



3.00E+031
2.00E+03 1
1.00E+03

0.00E+00

Signal intensity

—1.00E+03 |

—2.00E+03 ]

—3.00E+03 T T v r T ]
3320 3340 3360 3380 3400 3420 3440

Value(Gauss)

Fig. 4. EPR spectrum of the DMPO-OOH adduct obtained
when the reaction mixture containing 100 mM sodium
phosphate buffer(pH 7.4), 10mM xanthine, 4M DMPO,
0.038 unit/ul. xanthine oxidase.

EPR spectroscopy settings were: center field, 3370G; sweep
width, 100G, microwave frequency, 9.485 GHz, microvwave
power, 20.120 mW, sweep time 41.943 sec X2 times.

Fig. 5t 9% % £5%E F7le] @2 DMPO-O, "9
EPR signal A &S FHT A0, dx279 HA2golz
RE Z 2% 939 AUHA & 73k Bl - £45
g}y 1 A3, DMPO-O; '~ signalo] 9 FEHEL 1440~
132002, ¥a 2ZE2 1400~-166002 Qo] EFEE
(~60% Asfo] #ele) EFEE(~41% A3) Hrh EPR

4= A

signal intensity® @H3 F2A7lE Aoz etk @
A PEy BgEth= 949 —"{“—%gol superoxide anion
radical A A K} A AoZ HA
DL water ex.
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Fig. 5. EPR spectra showing the inhibition of the DMPO-
OOH signal by dandelion extracts of dandelion.

Superoxide anion radicals were generated using a xanthine-
xanthine oxidase system containing DMPO as the spin trap.
Abbreviations are the same as shown in Fig. 1.
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Fig. 6. Scavenging effect of different amount of dandelion
extracts on hydrogen peroxide.

Abbreviations are the same as shown in Fig. 1.

The results are mean=S.D.
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