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ABSTRACT : In this study, we investigated antioxidative activity, antibacterial activity against pathogenic strains including
methicillin resistant Staphylococcus aureus (MRSA), and tyrosinase inhibitory activity in 75% ethanol extract of Taraxacum
coreanum and its fractions. The total polyphenol and flavonoid contents of the extract were 238.59 mg/g and 33.18 mg/g and
the total polyphenol and flavonoid contents of the ethyl acetate fraction were 427.81 mg/g and 148.90 mg/g as the highest con-
tent of fractions. In DPPH radical scavenging ability, SCs, values of the ethyl acetate and butanol fraction were 38.40 ug/ml
and 82.28 ug/ml, respectively. In antibacterial activity by the disc diffusion assay against S. aureus, S. epidermidis and
MRSA, the ethyl acetate fraction showed stronger antibacterial activity than other fractions and the extract. Especially, the
ethyl acetate fraction was exhibited effective antibacterial activity against MRSA. In the cytotoxicity measurement by MTT
assay, the extract and fractions were exhibited Raw 264.7 cell viabilities of 96.32~143.21% as nontoxic result in concentra-
tion of 5~100 yg/ml. As a result, the ethyl acetate fraction of the 75% ethanol extract from 7. coreanum could be applicable to
functional materials for related fields.
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JIZH} e AN e S5 oUA A 5 ohds A 2 2AE Fowe A7 AEL AT (Jung ef al., 1995).
HiA SEe] A3E ZFE radicale ESHSE TRFsE S kA ol¢} A Thst WA e e IS THe
% (reactive oxygen species, ROS)°| At} |23 &4 EQo| &N HoplMz AAEe] Fa3% A tide] =i
AT e M A AEER Ao TEE] DNA 52 H) At (Seo et al, 2010; Lee et al., 2011). S-glolAl & &
71970 ® sFo s Stolt 7 5, AlEeA dg 5 #lR vkek o] penicilline] 7HE 19400 o] FEE
o] dolor Ag3he B8 yRAgon} mke] AR EQ 4 gk SA7} ThsEl AN AT =YPE A B 60
doro g zaslA Do) (Videla and Fermandez, 1988;  ofWdwhel 2000t 22 3H3A WAl @3l &3k 7+go]
Fridovich, 1989). T3+ 2 o] o w7| HolXE Hof = H AAASR AL HHA N2 FAA 7] B =
o] shrt ulm AZke el AHEE ZQMH], 2 oM % o] o]Folx gith e}l Al WA I G H]E]
g vl ik Aplo] WA E TR AL oA AL OFAZIA] Aleke] At e =@ Holw X JfEEEEE

Stk 58] ZFHY AT ZASE melanin] P Wk A F @S A7 o) b WAl RIHT A (Lee,
ot M2l l HASEER melanin AHIYO]  2009; Song, 2009). wreb] Fael FAA] AL AL
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At} (Lee et al, 2010).
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hexane, chloroform, ethylacetate, butanol aqueous =¥ 9]

L
TE2 ZM7F 10.54%, 2.29%, 1.62%, 1037% 2 75.18%=
st
3. MIZZ ot

Nz=sd Adol] AMEE Raw 264.7 AEFE 10% FBS9H
1% penicillin-streptomycin-g &3¢ DMEM (Dulbecco's
Modified Eagle Medium)#j*]& AM&35ld 37T, 5% CO, =

ZAolA sttt

4. OPAZ 25 It

S Aol A" Staphylococcus aureus (KCTC 3881),
Staphylococcus epidermidis (KCTC 1917)2} aHA WA=
2l MRSA (CCARM 3696)Z nutrient agar % broth WA &

~

AHgste] 37CE] §715 D714 wigssict.

5. & polyphenol &2 =3

Folin-DenisH -2 o]&3le] =& 2 BRI B9 wxAy 33
& ks 2431tk Methanold] 1 mgml B2 2 £8)4]7)
A5 80 (L9} Folin-Denis reagent 80 (& &35te] 327
e 7] 5 10% Na,CO; 80 S &Egbale] [A)7Hset Al
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HEA sHES 53] o8] 7K 71548E veilie 2=

4% flavonoid RS LolR 7] 28] Moreno 59 2
Wl g3 o] SASARY (Moreno et al., 2000). 1
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methanol 860 /A5 XFEI= EFate] 40F7F WHSAIZ] 5 415
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m oM FF=E Stk BEEEE rutin 0~500 pg/mé
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7. DPPH radical 2Hs =3

FEEH BYEY A S vwstr] o 1L1-
diphenyl-2-picrylhydrazyl (DPPH)2- A}8-3}%] radical &7%
S =439 (Blois, 1958). Methanolol]l =22 23471
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8. Superoxide dismutase (SOD) STAI &

SOD fAHEA 24L& Marklund®} Marklund (1975)¢] '
Holl whe} pyrogallole] B #-2 Z4ste] eIt 7+ &
Tl AR 404009 pH 85% R AT Tris-HCI buffer
120 /4 2} 7.2 mM pyrogallol 20 (4 & 7F81aL 25Tl 108
ZF AT L & IN HCL 20 142 718t w8 A
A71aL 420 nm oA FF=E 543t Positive control®
ascorbic acid (vitamin C)& AMEsI9oH, Algd 4l S/
TE ARS dx2e] AHE 7EeE AA%E Altslark

9. Nitric oxide 2Hs A

Nitric oxide 22452 Marcocci 52| HH-S HE sl U
I 7o) A5} (Marcocci et al., 1994). 10mM sodium
nitroferricyanide (III) dihydrate 50 1€ 9} FF-<rol YHTE=2
83IAZ AN 30 S AT F 25TCeA] 1502 B |
SAAY. 1% sulfanilamide (in 30% acetic acid) 60 (&
E3st 58T TAl 0.1% N-(naphtyl)ethylenediamine
dihydrochloride (in 60% acetic acid) 60 /£ S E3g}ale] 308
7k Ao WAL F 520 oA FFEE Sk
Positive controlZ ascorbic acid (vitamin C)& A}&8}101,
AlEe ol AREE thzate] AAE VEo s &7
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10. Tyrosinase Aloll &4 =3

Tyrosinase®| 2} A3 A= DOPA chrome2 YA
of o3 S5z WHS HAsk] SASATE Jung et dl,
1995). 0.1 M phosphate buffer 100 /4 2} F=H A5 20
ME E9ste] 57 A2oA whEAIFTE vhgele] 0.1 M
phosphate buffer®l] 8-3A]%] tyrosinase (1K unit/mé) 30 /4
¢} 1.5 mM tyrosine 30 /45 &3] 37ColA 1087F Bk
XAtk ¥kgo] Y= 5| 490 nm oA EREE ZAstG o,
Algd 2l buffer 2942 A3 blanke] SHEE 7o E
A& &AL A& I, positive controlZ ascorbic acid

(vitamin C)& ARE-315it}.

11. Disc diffusion assayoll 2|st Shrgtd =3
FEE 9 BYE9 &L 7 45 SR disc
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12. MTT assaydl|l oJst MIZsH EA

FE2E 9 BEIE9 AXEALS MTT assay ol <&
2434t (Shin er al., 2003). ¥Wi¥E Raw 2647 A XS
96-well plateol] 1 x 10* cells/well?] TR 53] 244]7F
HjFeted -2 2 A7l F, sEERE e AEE A
Zlsto] 24417 St wigstint. PBSO 5 mg/mie] FEE &
A)A AZZE MTTEAS ZF wellol] 10 4 A 7182, 37C,
5% CO, 27014 4A7F B WA MTT7F e =S
stk MIAE AAE T, ZF wellol 100 0 2] DMSOZ-
7¥sle] 34 E formazan 2% E S8|A1A 540 ol A FF
2485901, A58 Al PBSE A&3) blanke] S3%
NEOE AE AYEE A3
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=
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13. SAIEM

wE Zgge 38 oY vk A Ave) Wags) 1F
A3 (mean + SD)E EASIRT, 2+ APT 7] FASA 2

412 windows& SPSS 12.0 (SPSS Inc, Chicago, IL,

USA)E ol&stAnh 2t & 7ke] S4 A BIALE one-way
analysis of variance (ANOVAYS A3d5l50H, folde 4l
57 p<0.05914 oJu]E Hosnt.
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1. & polyphenol ¥ flavonoid 2t
Polyphenok2 21&<] OjEZQl 2% UIAREEZE hydroxyl”]
& 7= WIS SEEEA vk A sk A
o= duA dom, A ksl dAS 7INe R o8 7t
A HE GHE T BleR g ). ¢,
F79l ZElE o)== superoxide, hydroxy radical
ZH 3= free radicale o5 F4te)
et At 5 vk g s 7Rl A
(Liu, 2004; Manach et al., 2005; Ryu et

polyphenol

al., 2010).

AEY 75% ek FEEI £¥ES] % polyphenol=}
flavonoid &= =% ZIE Table 1o JEMIAT FE2E2
polyphenol¥} flavonoid o] 238.59 mg/g} 33.18 mg/go &
WERt=dl polyphenol] g3Fe ghilsl B4 o] d#Z B
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Table 1. Total polyphenol and flavonoid content in the extract and fractions from T. coreanum.

Fractions
Extract
Hexane CHCl; EtOAC BuOH Aqueous
Polyphenol (mg/g TAE)  238.59+11.74"  46.66+6.79¢ 89.91+2.94° 427.81+16.08* 223.81+3.08"  60.83+5.99"
Flavonoid (mg/g REY) 33.18+1.36° 9.89+5.424 39.32+1.65° 148.90+9.85% 56.83+6.59"  14.95+1.13¢

TAE : tannic acid equivalent. *RE : rutin equivalent. "Values are mean=SD (n = 6). Different superscript letters in the same line show significant
differences at p < 0.05 by one-way ANOVA.

Table 2. DPPH radical scavenging ability of the extract and fractions from T. coreanum.

Fractions

Extract ecorbic acid
xtra Hexane CHCl; EtOAC BuOH Aqueous corbic aci
SCso' (ug/ml) > 100 > 100 > 100 38.40 82.28 > 100 14.02
Relative® activity (%) - - - 36.51 17.04 - 100.00

SCso: concentration of each samples for scavenging 50% of radical. *Relative activity: ratio of SCso value compared to positive control (Ascorbic
acid). Ascorbic acid was used as a positive control.
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Fig. 1. DPPH radical scavenging ability of the extract and

H AH=
2. DPPH radical &1S fractions from T. coreanum. Values are mean=SD

HUEY 75% AEE FE2EI EEEe| dslEAdS vl (n = 3). Ex: 75% ethanol extract, H: hexane fraction, C:
5287 915 44413 DPPH radical 271% %% ZA%E Fig. i A eV R o
1ol JeRSAEE 100 pzg/ml ©] A& sEolA F5E<] DPPH Ascorbic acid was used as a positive control.
radical 27152 27.76%=Z ERSESL} ethyl acetate +29]

7% 89.90%°] A7EE HAS™, butanol FHAME  36.51%9 174%) HIshe FhkE BHE Hol= A0E ¥
60.77%2] DPPH radical 27%5S 7 o= vepdth, 718 4 glslth

3HA, hexane®|Y chloroform, aqueous &2 79 FE2ER

o e 2ASS Ve Ale® UENTE Table 29 VERA 3. Superoxide dismutase (SOD) SFAIEH

uel Zro] 50%2| DPPH radicale 4Asle=d] Fagh A& SOD (superoxide dismutasey= AYAl wl-¢- #3018 supero-
F=E Yeple= SCsollAl $ZE3 hexane, chloroform 2 xide anion radical (O,)7} WhEste] FAISrEAaE AAsHE
aqueous 82 Aol AAE v HM A= F gl AR dEA o AaE avEe BEE AE T EA

HEE W 2758 7R Ao YRk ethyl acetate?t  Shod AR WollA] EAkA Aalell tigk o] 28-S Sl Tl
butanol #--2- 7Hz} 38.40 ug/ml 9F 82.28 pg/ml &) SCs 7 FFQ A AR LA Aot AVEY 75% ol
Ae Ao® vephgrth o9k 22 DPPH radical &274%2 & 289 B389 SOD A4 33 A=E Fig. 290
positive control2 A& ascorbic acid®] SCs<? 14.02 YERAATE 200 g/ml & A5 FEA ethyl acetate 2 ©]
wg/ml & 100.00%= 3o B4tsh relative activityollX ZHF 23.73%9] AR S Ve BZN FEEI RIEE T 7
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Fig. 2. Superoxide dismutase(SOD)-like activity of the extract
and fractions from T. coreanum. Values are mean=SD
(n = 3). Ex: 75% ethanol extract, H : hexane fraction, C:
chloroform fraction, E: ethyl acetate fraction, B: butanol
fraction, A: agueous fraction, AA: ascorbic acid. Ascorbic
acid was useqol as a positive control.
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Fig. 3. Nitric oxide scavenging ability of the extract and fractions

from T. coreanum. Values are mean=SD (n = 3). Ex:
75% ethanol extract, H : hexane fraction, C: chloroform
fraction, E: ethyl acetate fraction, B: butanol fraction, A:
aqueous fraction, AA: ascorbic acid. Ascorbic acid was
used as a positive control.

283l AAHO R tyrosined 2FEAIAH DOPA  quinones:
== DOPA oxidaseZA] 2H&-3lt). wbA tyrosinase®] 2
&5 A =+ Aok SHAR] B N EIE Vg
DA ek (Jung et al., 1995). BRIEH 75% olEE FE&
229 tyrosinase A3 €42 Table 39 eI
AAE TE FLEA] ethyl acetate H-3]2] A5l A
7 =A YERET, 500 pg/ml A= 97.07%9]
A4S HAFEST) 50%9] tyrosinase A3l &4 714
o3 A8 FE=E YRS 1G4 positive control
Z AF8-F ascorbic acid®] 148.97 pg/mlb oF F-AFgE =392
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o] AafjA|l A 2go] AHE & F YAt ¥ ethyl
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e ¢
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Table 3. Tyrosinase inhibitory activity of the extract and fractions from T. coreanum. (unit : %)
Fractions .
rg/ml Extract Ascorbic acid
Hexane CHCl, EtOAC BuOH Aqueous
500 20.30£2.61"  2.93+0.688  11.07x1.05  97.07+1.00° 60.37%1.32° 14.77£0.50°  99.67+0.00"
200 2.82+2.73¢  2.28+1.36¢ 3.15x1.79%  67.10+0.98"  23.89%+3.89°  4.89x3.40° 96.31x1.14°
100 4.26+4.33¢  1.56+2.47< —* 30.63+5.317  12.98+1.89" =4 5.56+0.83¢
ICsq (12g/me) > 500 > 500 > 500 153.11 414.72 > 500 148.97

*Values are mean=SD (n = 3) without ICso. "No inhibitory activity. Ascorbic acid was used as a positive control. “Different superscript letters in the
same concentration show significant differences at p < 0.05 by one-way ANOVA.

Table 4. Antimicrobial activities of the extract and fractions from T. coreanum by disc diffusion assay. (unit : mm)
) Bacterial strains
mg/disc - .
S. aureus S. epidermidis
3.0 - -
Extract 1.0 - -
0.5 - -
3.0 - -
Hexane 1.0 - _
0.5 - -
3.0 8.95 =+ 0.55? 10.65 = 0.75
CHCl, 1.0 6.77 = 0.31 7.30 =0.10
0.5 — —
3.0 16.45 = 1.25 22.70 £ 0.30
Fractions EtOAC 1.0 11.33 = 0.35 16.17 = 1.32
0.5 9.40 = 0.20 12.55 = 0.55
3.0 6.00 = 0.00 11.10 = 0.80
BuOH 1.0 - _
0.5 - -
3.0 - -
Aqueous 1.0 - -
0.5 - -
Negative control® - -
Gentamycin4) (0.2 mg/disc) 20.05 = 0.05 24.40 = 0.40

"No inhibition. ?Values are mean = SD(n=3). ?Negative control : 50% methanol(solvent). *Gentamycin was used as a positive control.

6. Shetd

S. aureus, S. epidermidis$t YA NAdF21 MRSA®
g ANEY 75% e FEE L &
=5 27 Table 49} Fig. 4o eI
7V 32 S UERR 212 ethyl acetate 0] =T
o] HAAE BE TN d S RoFsled, &

o 289 AR BAEE Al 1] s5 oEAA ST
Z vebdth. Chloroform#} butanol #3o] AR Frofx 3
o 4L RO} ethyl acetate 82| TR HAF| v
2 oIt Eg Age] AAE BE #7227
o4 FZE} hexane % aqueous -2 dt AL AT

YERA] F3T). gk, ethyl acetate £-2l0] A WA+
2l MRSA®] w3l positive control AF&-%¥ gentamycina} H]
WEA BAACR Fogt AxR T 59 P €4S
UeRd A2 JAE e A g A e
sk Aoz =k

7. MTT assayoll 2|5t M|ZS5H

ANEY 75% NeE FEEI £EE9] Raw 264.7 X
o gk NE54E 9 A3E Fig. 59l VFERRATE. 4t
HOZ 100% HFe] Fud AMEAEES BAo Ao

2AE 7P =8 Fw5<l 500 pg/ml oA chloroform #87}
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Fig. 4. Antibacterial activity of the extract and fractions from T.
coreanum against MRSA. Values are mean=SD (n = 3).
Ex: 75% ethanol extract, H hexane fraction, C:
chloroform fraction, E: ethyl acetate fraction, B: butanol
fraction, A: aqueous fraction, G: gentamycin(antibiotic,
0.2 mg/disc). Gentamycin was used as a positive control.
“Different superscript letters in the same concentration

without gentamycin show significant differences at
p < 0.05 by one-way ANOVA.
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Fig. 5. Raw 264.7 cell viability of the extract and fractions from
T. coreanum. Values are mean=SD (n = 3). Ex: 75%
ethanol extract, H : hexane fraction, C: chloroform fraction,
E: ethyl acetate fraction, B: butanol fraction, A: aqueous
fraction.
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