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ABSTRACT : The study was conducted to investigate functional materials as skin whitening and anti-inflammatory agent
from Taraxacum officinale and Taraxacum coreanum. The total polyphenol and flavonoid content in the ethanol extract of
Taraxacum officinale were found to be 64.07 mg/g and 32.46 mg/g, respectively. In tyrosinase inhibitory activity, the hot water
extract of Taraxacum coreanum was higher than the other extracts. However, in nitric oxide (NO) scavenging ability, the eth-
anol extract of Taraxacum coreanum was higher than the other extracts. the ethanol extract of Taraxacum coreanum showed
strong NO production inhibitory effect in lipopolysaccharide (LPS)-stimulated Raw 264.7 cell. In the cell viability measure-
ment by MTT assay and the lactate dehydrogenase (LDH) assay against 1.929 cell, the extracts were exhibited fine cell via-
bilities and normal LDH release levels as nontoxic result in sample concentration of 250~1000 ug/mé. As a result, the ethanol
extract and the hot water extract of Taraxacum coreanum could be applicable to functional materials for anti-inflammatory

and skin whitening related fields, respectively.
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et al., 2005). 3HA, HZ 59 TLEIt BOHAE #of 59
shb7t vi2 717keh wjel Adste] I njuel] tigh 4l
o] #olA|aL Urt. 53] MY GA £ EA8= melanin®]
Fdol wet Aot *-'1‘ ol R7E #9522 melanin
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(Jung et al., 1995; Ling et al., 2011; Lee et al., 2011).
=13}t (Compositae)®] o] sfjate] E21 REd= A AlA
Aog FxEo| glom, Sox dwEoR IFY (HL
ok ??_]:(‘)JI:XHHJQE dHAA Ut FolE 5T o= &
go] dom, dFolut F7lel thagal Tk Eddshel &
7} AUk %ﬁzﬂ A} (Kang and Kim, 2001). Thegt 1l
4 5 AVNEY (Taraxacum coreanum)= -2U=t 2 A9

Corresponding author: (Phone) +82-61-336-3104  (E-mail) kilee@bic.re.kr
Received 2011 October 6/ 1st Revised 2011 October 13 / Accepted 2011 October 13

362



=1

—

MRSzt

[

A= AT Z =HNEH (T mongolicum)2} B|STEHA]
o] 3R Zlo] EAoltt. M= (T officinaley=
o] dito g ey}t 7t A|Gollx] 3] Aehes thdxE &
to] Lhar g ellA Adejcg, BE 79 g
ol &3 1= 3. FE# o= hydroxycinnamic acide} 722
phenolic 3}3-E3} HIEIT] C, tocopherol 5 HIENIF7}F -7+
o] e Aow UdHA Jon, Bl taraxasterol, B-
sitosterol & B2 AEA ZHZol= 33FEF} chlorogenic
acid, caffeic acid 52| phenolic S}FES T Qe AL
2 HYEI AT} (Akashi et al, 1994; Katrin et al, 2006).
ole} T N, AFF, das A, T ohgst A
&S Ueplie 2102 dA+=o] gkt (Heo and Wang,
2008; Lee and Lee, 2008; Im and Lee, 2011; Yoon,
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3. M=% bif

AZEA g AMEE Raw 264.7 2 1929 celk> 10%
FBS®} 1% penicillin-streptomycins &%st DMEM (Dulbecco's
Modified Eagle MediumHix]E ARE-3led 37C, 5% CO, %
204 st

RIgy F522)
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4. Polyphenol &2t =8

Folin-DenisH& ©|&3le] F25 2 &9 polyphenol
staks 24319tk Methanolell 1 mg/ml 552 A7) A
o 80 14 2} Folin-Denis reagent 80 /45 &35t 387+
SA1ZL F 10% Na,CO; 80 (5 EF8le] 1A7Fe<E 4
A RESAIZI &, A 12045 FH3F] 96-well platecl]
=7 700 nmollx] FFEE SASINTH FFEEE tannic acid
£ 0~500 g/l o] FER Axsle] A g9} FUI WHOR
Asle] B RS 2Msta sy StEe] S mg/

g tannic acid® YER ST
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5. Flavonoid &2 A
Polyphenol 313E & 53] o8 7KK 7|54 JYeille
Aoz U#HZ flavonoid TS LolE 7] 18] Moreno 52

WS BEste] v 2ol SAsT (Moreno e dl.,
2000). 1 mg/m¢ FEZ methanoldl] 8314171 A5 100 L2}
10% aluminium nitrate 20 /20, 1M potassium acetate 20 £,
methanol 860 (& X2 Ej3te] 4087 ¥HAIZl & 415
m oA FFEE AU EFEZE rutin 0~500 pg/md
o] FEE Axsle] A8} T WHOR FF AFNES
24kl 2 flavonoid S mg/gO = UFERARIT

p
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6. Nitrite Oxide 244 K| &t =X

Raw 264.7 cell2 96-well plateol]l 1 x 10°cells/well®] E=
5 Fstal 2447 FoF v §, v AR
lipopolysaccharide (LPS)S E3ato] 24417F &<t vl siSitt.
ol LPSE HF F=7F 2 ugml 7} HE= ST AHE )
FAS ZF welloll A 50 b2 3]st A E-2- 96well plate
o %7131 50 2] 1% sulfanilamide (in 5% H;PO,)E 3
7k the 1087 E3tsk &, oAl 50 4£9] 0.1% naphtyl-
ethylendiamine dihydrochloride (in H,0)E 37}sle] Aol
A 1087F ¥-3-A1A micro-plate readerE ©]-8-3}¢] 540 nm o]
A FHEE 2438 Blanks AIE9 thal PBSE 715l
nitrite® FEHZ A5k

=3

7. Nitric oxide 2HS

Nitric oxide 227152 Marcocci 52 WHS HIPs} o
I} o] =43t (Marcocci ef al., 1994). 10mM sodium
nitroferricyanide (III) dihydrate 50 /£ 9} FH5ol dH L=
BT Al 30 e ST § 25TClA 1508 <t ul
SAIATE 1% sulfanilamide (in 30% acetic acid) 60 4 &
Egsta 58S TA] 0.1% N-(naphtyl)ethylenediamine
dihydrochloride (in 60% acetic acid) 60 /4 & &35t 30%
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8. Tyrosinase Kol &t =H

Tyrosinase?] 2§ A3} A== DOPA chromeS YA
o Sl ek ae Nalskel 2l (g o dl,
1995). 0.1 M phosphate buffer 110 /£ 9} FE=H /\]f’i"“ 30
WME E9ste] 587F Aolx whEAIZITE vhglle] 0.1 M
phosphate bufferell €3|A171 tyrosinase (1K unit/mf) 30 L <+
1.5mM tyrosine 30 /S E33sle] 37CoA 1087+ HESA]
ZAch ko] ShRE™ 490 nmol|X FEEE SN CH, Al
2 Al buffer £4S AMESH blanke] FHEE 71FE __i
8 GAL A=EstAT)

9. MTT assay 2|st MZHZEE =4
7} FEE0 AZAAEES MTT assay ol oa] S48t

St} (Shin er al, 2003). ¥i¥E Raw 264.73% 1929 cellS-

96-well plateol] 1 x 10 cells/well®] L2 HEF3lo] 244]7F
HjeFstel 2k Bl QEYSIAIYl -, s E SA%E A8 E &

gate] 2447 53F wiSISith PBSO Smgmle] TEE §
AA A3 MTTENS 7+ wellell 10 L2 718122, 37C,
5% CO, 27014 4A17F 5t WH-gAIA MTT7F SE =S
A WK A AT T, 24 wellell 100 £ 2] DMSOZ 3
7Fsle] A2d® formazan AAS £3)A1A 540 nmol| 4| 3=
= 2A319om, A5 thil PBSE ARE3H blank®] S3 =
£ 71302 HE AEE AHESIST

10. Latate dehydrogenase (LDH) assayOll 2lst MIZ=H
=7

A2 APEA] MazEke] 4o 2 Q13 WA == LDHE| %F
S =743+= LDH cytotoxicity detection kit (TaKaRa,
Shiga, Japan)s AREsle] ME =4S IQISIITE HitE
L929 cellS 96-well platecl] 1 x 10* cells/welld] SE=2 5
atod 24x17F wieFste] F-3F B QPSR 34
g A EE Agste] 24x7F 2t visisinh. Al 100 £
9} LDH reagent 100 (5 &35t 3087F SF7olA] Wk
AlZ] B stop solution®Z IN HCI 50 b & 7F3 &

W
212 windows& SPSS 12.0 (SPSS Inc, Chicago, IL, USA)
< o] &3tk 7} + 7+e] SAA| WAL= one-way analysis

of variance (ANOVA)E Al3sRor, 242 487t

<0050 eJmE F-oq3]t},
am 9 98
1. Polyphenol ¥ flavonoid &e¥

Polyphenol3} flavonoid= 21&2] tj3F4<Q] 22} OiIARFEZ
1’4—0116]— /Kg?q /\goﬂ 44—0:]0]—— 7‘]_& 01‘{;’:1}(% Olou':] 7]—\':':]6]— &}
st BAE 7R o 7] #E A4S TR AR
4 ST}t (Liu, 2004; Manach et al., 2005; Ryu et al.,
2010). M FEH S AVNEH ] detg @ dF FE2E
polyphenol} flavonoid &% =% ZAIE Table 1o YeR
At} Polyphenol &de] 79, MRS olehs FEE
64.07 mg/gC 2 7P =4 YElta g g2e IREY 9
< FEE°] 5476 mggS . YERTE ol IAWEH e
polyphenol o] MRS 9] g} A =2 A
o7 B Mg Aol dieks tEA vehd sleg >
Z F9lok W, A A7) T Apold] e AoR wdhE
E} (Lee and Lee, 2008). Flavonoid $F#e] 7g-ol= Aful

£ ke FEE AVE s FEEA 47 3246
mg/gq- 2090mg/g o 2 THE F&F XAERT =4 dER

polyphenol®] gt fARSE AL 1T £ ek F2E
2 A54E AL 2ARD JqEes AMEE FEE9
© o}

polyphenol#} flavonoid $Ho] 25 =4 Uit AL & 5
AN oH, 53] MgEHe] At F& %
o7 Bl A yehdg ST 5 AT

2. Nitric oxide (NO) 4 i &4 A s
Lipopolysaccharide (LPS)= 13 /w2 32|l &)

S= 5424 Raw 264.7 cell?} 72 macrophaged] 283}

o] tumor necrosis factor-o. (TNF-a)L} interleukin-6 (IL-6)

Table 1. Polyphenol and flavonoid content of extracts from T. officinale and T. coreanum.

TOW TOE TCW TCE
Polyphenol (mg/g TAE") 30.74%1.46 64.07+2.83¢ 49.90+0.88¢ 54.76x1.82Y""
Flavonoid (mg/g REY) 10.07+0.31° 32.46+3.29° 10.07+0.83¢ 20.90+2.25"

TAE : tannic acid equivalent. *RE : rutin equivalent. TOW : hot water extract of T. officinale, TOE : ethanol extract of T. officinale, TCW : hot

water extract of T. coreanum, TCE : ethanol extract of T. coreanum. “Values are mean=SD (n = 3).

show significant differences at p < 0.05 by one-way ANOVA.

" Different superscript letters in the same line
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Table 2. Tyrosinase inhibitory activity of extracts from T. officinale and T. coreanum.

TOW TOE TCW TCE Arbutin
ICso" (12g/ml) 115.3=5.5¢ 89.7+3.8° 77.7+2.50 82.3+6.5 24.0+4.0°""
Relative activity* (%) 20.87 26.67 30.77 29.27 100.00

*ICs0: concentration of each samples for inhibiting 50% of tyrosinase. *Relative activity: ratio of ICsy value compared to positive control(arbutin).
TOW : hot water extract of T. officinale, TOE : ethanol extract of T. officinale, TCW : hot water extract of T. coreanum, TCE : ethanol extract of T.
coreanum. Arbutin was used as a positive control. "Values are mean=SD (n = 3) without relative activity. "Different superscript letters in the

same line show significant differences at p < 0.05 by one-way ANOVA.
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Fig. 1. Nitric oxide production inhibitory activity of extracts from
T. officinale and T. coreanum in RAW 264.7 cell. Values
are mean=SD (n = 3). TOW : hot water extract of T.
officinale, TOE : ethanol extract of T. officinale, TCW : hot
water extract of T. coreanum, TCE : ethanol extract of T.
coreanum.

53 3& o8 7EA] inflammatory cytokine®] #&3}
nitric oxide (NO)®| S F3lsle Zez oA
(Lee et al., 2004). 3HA, AfFEjoize] d52l N
Aot A7A 2 WA Hg SHEA AFAGEH
gt 2H8 9 MESA 5 oule TR 715E 7
o] SAeA QA Fa) g
ofHgl 95 WS H]
22 B A
Chung et al., 2001).
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= IAUEY ek FEE0| 282%% tE FEE v

HaA =2 vEe] 4 S7RES uERTh 500 wg/ml 2
1000 pg/ml s=olM ARNET oleke FE5E2 2H2F 4823%
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Fig. 2. Nitric oxide scavenginF ability of extracts from T. officinale
and T. coreanum. Values are mean=SD (n = 3). TOW :
hot water extract of T. officinale, TOE : ethanol extract of
T. officinale, TCW : hot water extract of T. coreanum, TCE :
ethanol extract of T. coreanum.

S} 54.12%°1 NO A4 oA 4= Bt 5= SvideEs
Aisg ot GRS F50] FAglo] vk FEo
Aol A FEHT 2 Fo= YEa, 5d3
M= ANIEY FEEC| AYVEHY FEERT

2 NO A oA &40 A vellt) B3 FE2=9] AX
E407 Q8 AZAEES] AR NO Aol A= A=A
AHE BRIEHA 8] HAIS MTT assayollA] Raw 264.7
cellol] ek Alx2=4dL fle Z10E SRIFUT} (Table 3). 3+
H, ojv] APE NOE &AT F e S A=E
7] S8l AATEE NO 275 S780A SRlEd oleks
o] Aol 7P Hold e g UERTH (Fig. 2).
=M FEEAR] aATS BileH, TEY

HAglo]l EF FEFERD olehE FEEA
et

B
i %

?é‘°ﬂ
=2 @48

3. Tyrosinase Afoll 24

Tyrosinasex= I|4§ A9l melanin F/d2e] F23 T
2r83te] AAHOZ tyrosine 4FSIAIA DOPA  quinones
== DOPA oxidase®A] 2R&-ghch, wheba]  w)ihol] 313t
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Table 3. Raw 264.7 and L929 cell viability of extracts from T. officinale and T. coreanum.

(Unit : %)

I‘CeII Sample concentration TOW TOE TCW TCE
ines (1g/me)
250 149.87+24.13 142.77+18.85 147.81+10.42 128.74+9.30"
2'23‘77 500 136.99+12.07 127.25+9.78 127.23+8.99 132.54+4.54
1000 114.47+18.40 132.26+15.87 110.49+6.64 133.40+9.25
250 91.27+3.89 99.37+11.38 91.46+5.22 104.48+10.09
1929 500 95.99+10.84 105.01+10.97 94.70+3.47 110.87%3.36
1000 95.05+1.52 101.63+7.13 92.17+5.22 103.66+8.77

TOW : hot water extract of T. officinale, TOE : ethanol extract of T. officinale, TCW : hot water extract of T. coreanum, TCE : ethanol extract of T.

coreanum. "Values are mean=SD (n = 3).
28291 melanin Aol o] T3 TGAE
sk= Ao2 4#A tyrosinases

EEEE L
e} g =

Exleh=
A
AL Aot} (Jung er al, 1995). 371
F250] 50%2] tyrosinase T4 A5}
ICSO% =43 A3E Table 20 YER

*ZFo] (.78 myml & ThE FZEHTH
Aoz Yeldt. Positive control®l
arbutin® I1Cs¢ 0.24 mg/me= LFEREO™ | o5 100%2] &/3
o= &lo] AT} relative activitydld] ANEFH IF FEE
2 30.77%e dNPshs 490 2oz SRIge] wet Y
o G FEEol 9 Fo] v 5aE Ve 5
Aoz AR Autgo g MYEY FE2ERT
S F=E9 tyrosinase A3l o] o 8k Aoz

st

=
=

l

o mlo

1

o]
AA
4

o

£

4. MTT assay?} LDH assayoll 2Jst MIZ=4
264.73 1929 cellol] ot RIS 9} A

AEEES

59 F
gelal7] $Jal MTT assayoll &3+ A%
Z43te] Table 39 YRS 2 FE258 250~
1000 ug/ml =2 22k A7, Raw 264.77 1929 cellol
3 A ZEAESS Z17F 110.49~149.87%2F 91.27~110.87%=
q_ﬂ_ur\;], o]‘:_ 011:11—7(4_& A«]]}‘_E./\(-)]o] g}t /\7‘_& _z}r/} ?51—
I e AELoIN o, APATol BE Aol UX)
= ZolSlth (Heo and Wang, 2008). 7-A|22l 449 4
< Tetsly] 98] iAo R v MEAEES YEhd
L929 cellell tidted A7t APEE wf MEZeto] 2 =HA
WEEe 232 984 e lactate dehydrogenase (LDH)
WEFE 743t Fig 30 YeRHITE LDH WEelM e
95.62~107.47% T2 Yeht 548 Yeplle 52 of
d Aog Ao BE ZZ“OﬂH =7t S7Hdel o
2} LDH WE%d% T71=Ee S Hol A3 ARE FE
oPdolMe U ] 54 T UE 7o Bk

ool Aas F3snA F2o o= A
o] zpol7} UA Hi O} FFof e

g
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=59

Z0 0
TTE=

01'

M

B
2 teha
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&2

E!
=
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"‘XH%]'E‘ M o
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Fig. 3. LDH release of extracts from T. officinale and T. coreanum
in L929 cell. Values are mean=SD (n = 3). TOW : hot
water extract of T. officinale, TOE : ethanol extract of T.
officinale, TCW : hot water extract of T. coreanum, TCE :
ethanol extract of T. coreanum. "Different superscript
letters in the figure show significant differences at p <
0.05 by one-way ANOVA.

o] zolths FE8uol e 4o zolrt o A
243k I & A‘Ri\:} /Hl:ii/“g VERA] 9= %
2704 IAREY ofere FEE] NO A Al ¢ &4
o] Hojt Aoz ‘/}E}‘/} £ 43 9T A 24
< T E AAE o8 F U Fo= FEglon, 3N
£ g5 FEE°] 739 tyrosinase A3l S viRo R g
nja A A2 ] 75 o] ERlE AT
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