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Abstract : The purpose of this study is to observe how Chrysanthemum Sibiricum Extract has
anti—oxidant activity, cytotoxicity for skin cells, and anti-inflammatory and melanin inhibitory
effects in order to find the development possibility of Chrysanthemum Sibiricum Extract as the
ingredient of a functional cosmetic product. According to the analysis, Chrysanthemum Sibiricum
Extract was found to have high contents of polyphenols and flavonoids and excellent DPPH radical
scavenging activity. The extract had no significant cytotoxicity for Raw 264.7 cell and B16F10 cell
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and significantly inhibited the creation of NO induced LPS in Raw 264.7 cell so as to present
anti-inflammatory effect. In B16F10 cell, melanin creation was induced with «—-MSH, and then

melanin biosynthesis inhibition was measured. As a result, melanin creation was inhibited in the
concentration dependence way. Given the results, it is considered that Chrysanthemum Sibiricum

Extract is applicable as the ingredient of a functional cosmetic product that has low cytotoxicity

for skin cells, high anti—oxidant activity, anti-inflammatory effect, and whitening effect.
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1. M B

B4t AF(reactive  oxygen species, ROS)E=
#2 wpusiel 290 fdoz FelA Stk
ROS9| ¥h-gAd2 AR Y ¢ 22 ZiofA
FE  superoxide radical(O. ), hydroxyl
radical(OH + ), hydrogen peroxide(H. O. ),
singlet oxygen(' O. )i Zo] ¢ &2 Ao
o|27]|7kA] thFstrH1]. olF2 Al AHA
? 4Ata=Ade dorin, DNA WA, 214 Aksl
A At 2o 52 Zdiste] Alaxe] 7
5 Aolet &= HES HEF, IS ¥ 59
g FHAS}, AL Artaods 4%,
L3l 59 7% d¥e dovle Ador dEA
UtH2-4]. ol B4 HAE AASAY =4
g 4 Qe BEE de HERIC, HEWIE, &
gHlo|ER, FRElo|ER, ETHEdt 7151'3
AAGAESIA2E  superoxide  dismutase(SOD),
glutathione peroxidases2t 72 JA4e; B4,
St ARSIAIOl  butylated  hydroxytoluene
(BHT), butylated hydroxyanisole(BHA)S©°] &
At aapt gle Aoz odHA glon, 4kst
Aol o] et A7t A MgEof o
2] atebAlo] dijt AATso] HaEar ik
[5-12]. stATE P FAsHA9] A BA aa
oF 2] Wo|, =4o=w <o) QA A4S &
w5 o Bt 53 el Het Aol
st w2 B4 7 AA dakeAe] A
7F @73 QH13-15]. ole] Hate] zpelA
o= Qlste] FAEl= ROSE= Hepd Alzof &
2l %}Hi SHMIE Aer HuEy 9]

o

l

[16]. Wepde mFof EAsh=s MAmA, o
ol o5 ‘%}@H‘ﬂ tyrosinase= L—tyrosine=
L-dihydroxy  phenylalanin ~ (L-DOPA)S.Z,

antioxidative activity, Chrysanthemum zawadskii, Functional cosmetics Melanin, Nitric

L-DOPA& DOPA Aquinone2=® WHS}A|ZIT}
tyrosinase—related protein—1(TRP-1) black™}
el et
microphthalmia—associatedtranscription
facorMITH) =  debd Ao Poish=
tyrosinase®} TRP-1, TRP-25<] Wdof o5}
L ARIAR ols mad §A7 WHS F7)
A mekde el BRIT) Wehdol B
S AAE A% mRe] Aavt PEwA 7]
ulol 27kE FASL vobrh wieke] gslo]
=7)% qhe18].

AR ARG TRl mEgRoRA
(arbutis), sto]=2F|=(hydroquinone), ZA4F
(kojic acid), HIEFRIC ¥ o]&9] FEALt o
AE FE=0] o, o 242 2¢7dste
24 26, olF, e 22 9 HEA =A

Fo Abgol ARtEA e Al

brown  AA<Ql  eumelain

‘:C’E 57 g
[19,20]. olo] whet 2 QeFH=2AL theF o
Aokl Al Hiet FAgo] A2 HEf A
AEo] figt Art sz Qlow, ES) B
Zgo] e AARS FET PH U A
F7F A AsErl ZVleta = FAolth
[21].

2 ATl ol8"  FHE(Chrysanthemum

zawadskil var. latilobum)& =shilo]| &5h= ot
\]E_]/\g 1@'@,%‘_/‘1 §[22] i_,] }\ﬂoktﬂo /\-]EZ
iRk, FAxCrED=r sy, 5= W%
oot JteEdTdx, AAEER, ZATEE
ez, detdx Tol loH23,24]. A=
HE1 THz0] Azt ZolAke wHF, 7|TAY
$57] A o= "HbgzgE Hold _'4
L ]"QQ‘H H25-27]. &
et g dArEREe g
Akt gH31-34], +
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2.2, MZZ Y ME HiY¥

2 Adde] ARgRt AMlEF<]l BI6F10AE,
RAW 264.7412= A 27230 (KCLB) oA
FAste] AHgst ™, High glucose Dulbecco's
modified Eagle's medium (DMEM, Sigma,
USA) wA]ef 10% fetal bovine serum (FBS,
Sigma, USA)¥ 1% antibiotic—antimycotic
(Sigma, USA)E A7ksted, 37C, 5%9] CO7t
TEHE % dFlolA kst

X
o

A

2.3. Total phenolic compound &H&f
THzx £ FE2EY F EddE Y =
Folin—Denis BI'Ho 2 AZFsIATH3IS]. A=
2.5, 5, 10 mg/mL7t HE5E HH=E 543
Az 400 pLe} Folin—Denis reagent 400 u
LE &3ste] 387 ¥EgAIR £, 10% Na,COs
S 400 pLE EFcte], A4 wREAFT
60 F 96 well plated]] 45 200 L& F3t
o] 760 nmo|lA FFEE S5t
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2.4. Total flavonoid &2 =X

THzx £ FE259 F ZHELolE TF2
MorenoH-& o]-g3sto] ZHsHATH39]. A=E
1, 2.5, 5, 10 mg/mL7} HEE 3|45 & Alg

100 #L ¢} 10% aluminum nitrate 20 L, 1M
pottassium acetate 20 uL, ethanol 860 uxLE
selol, AL 4087 WA T gaBe)]
2 BEHES /el & 96 well plateo] 200
w14 BEtel 415 nmold FBES 243519

FEEY ARFAS(electron
donating ability, EDA)-Z blois®] W[40 o]
435te] DPPH (1,1-diphenyl-2-picryl-hydrazyl)
of gt saFodans S A=E 1,
2.5, 5, 10 mg/mL7} HE5 345 & 96 well
plate] 10 mM DPPHE 180 uLe} A=<
20 pLE ZSFote] 37TolA 3087 HhSAI]
% 517 nmold FFEE SASAH. BEEE
2= Ascorbic acid& A&

DPPH radical 2A24 (%) =
{7 &8 / 37§85 x 100}

2.6. Neutral red assayE 0|8%& M=Z=EH
£3

THx £ FE20] AlExEA rA= FFE
ot 7] £15te] neutral red (NR) assayS ©]-&
sto] Aottt Raw 264.741222} B16F10A|E
= 96 well plateo] well & 3 X 10* cells/well
9] FLE Bt 2443 FE HiFTIolA Y
ottt 2443 & Al2E 10, 20, 50, 100 «
g/mLo] &= 3|Aste] A2t & 37C, 5%
CO7F &%= vig7]ollA 48413t B2t viefst
Atk wjeFet Az HjFA-E NR solution®] 1%
7 @A R wgste], 3A%F 5k Al
th2 @u|AstelA NRe 243 §7E &
phosphate buffered saline (PBS)®]|
10% formaldehyde £H-& H7tste] ZF wello
100 pLA 55kl 2027F 1AsSHE. NR
desorb solution (1% glacial acetic acid, 49%
ethanol, 50% distilled water)2 Z+ welle] 100
WLz ool AE el NRE FEhn

microplate readerg ©]-85to] 540 nmolA
TE AL, Alx BEES oo Ao ot

o Azl



4 §A8] - B

ML RBEE(%) =
A=A 7HE2] O.D. at 540 nm
A7 E-71E9] O.D. at 540 nm

X 100

2.7. Nitric oxide (NO) MM XNsis =™

THzx 2 FEE NO A4 dAE &43s
7] Qs AlxE EiFW NOY=S 545k
RAW 264.7TMZE 96 well plated] welld 5
10* cell/well®] sEg BFSF & 14N 5
37C, 5% CO, ¥ig71olA wigstelet. i
iz & A|Asta LPS (lipopolysaccharide) 1
/mL L2 A" H#jx]o] Al2E 10, 25, 50,
100 wg/mLO] F=E=z 7lste] 48417t F<t Hj
ottt =& 96 well plated] griess reagent
100 L&} HjoF= AN wjoF Abzol 100 yL&
7¥sto] 2pgE AdHEolA 1087F BREAX &
540 nmolM FFEE S5

£ o

[e]

R o x

NO A4 Adlls(%) =
A= Z87FH+2] O.D. at 540 nm
Ag 74719 O.D. at 540 nm

x 100

HWatl
dzx £ FE2E9 d9id A4 AdsS =
Aot7] floted BIOFI0NIZE o]-8ate] =A%
tt. B16F10MZEE 96 well plateol] welld 2 x
10° cell/well®] B2 BEFST 2447 Z<t 3
7C, 5% CO7} 5FEE wd7IolA vidsts
o Alx B2z gl & "ahd AAgE FXI5H)
95t} @A 5%9F «-MSH 100 nMo] ZgHel
X2 ZolE & AgE 10, 25, 50, 100 ug
/mLe] FE2 AHste] T2A7F viekelit. &
HE dahde] ke 405 nmolA E3EE =4
s, dephd A dAlEE «-MSH 100
nMZ AHZg dixo3 H|wste] WESE HA|
St

MY Halls 5

4@

mahd g oAE%) = 100 -
A=zH7HEe] O.D. at 405 nm
A2 7472 O.D. at 405 nm

X 100

R LS

311 F E9vls IF

THx £ FE29 e I Lot
fIste] 1, 2.5, 5, 10 mg/mLe] F=E Ah&sto]
Zofs S SASHH. 2 A A% 7
=

Z FEE2 T gEdor EdHE &
Zrketdom, 10 mg/mL SEollA 124.48
mg/gd =2 Efve dFES IUstArhFig.

60
40 |
20 -
il
1 2.5 5 10

Concentration {mg/mL)

=] Q N
[=] =} =

Total polyphenol content
[equivalent of caffeic acid(mg/g)]

Fig. 1. Change of total
concentration of

polyphenol
Chrysanthemum
zawadskii extract.

3.1.2. & ETRLo|t FF

mg/mL oA 236.39 mg/gd = F &

Hiolt e =Rlstith(Fig. 2). A&

H=4d 3ES @S phenolf, phenolic acid
. phenylpropanoid¥®, flavonoid® 5©] thEE
Akl e, & d9Ael avprt Sl Ae=w
Huey glom[4]], dut¥og F Eodsit
EdtE ot Jgo] 55 it BHE &
251 AgFo] Qi BIu I QIrH42,43]. o=
THx £ F559 2 s S0
T o] Jbgo] Hold it E4o] S o=

- 765 -



Vol. 33, No. 4 (2016) THx £ FEE9 3

250 -

200 -
150 +
100 +
50 4
L = BN
1 2.5 5 10

Concentration {mg/mL)

Total flavonoid content
[equivalent of quercetin (ma/g)]

Fig. 2. Change of total flavonoid concentration
of Chrysanthemum zawadskil extract.

2 3529 AAFoI5S FFA7 9]
st 1, 2.5, 5, 10 mg/mLe] %E~ Al-g-5}o]
4o, B a7 2w 7AE E FEEe
| U}ﬂ' ZYZy 40.43%, 48.13%, 62.44%,

2 DPPH radical &A5& <<lst
qoem, %57]' Eold4E DPPH radical®] 47
S5 Z7ks ek, 3). A9 QPelNE Pz
o AAgolst FAitst S FE=9] 5=
7} woldss Bl Zrkitn uusige
[44], =, =2l 4z 358 T +Ex F
Bo] 7V g s BHo] Uehdrin 2
stATH4s]. =3 1Hx F
% Zehuiols gl &
radical 47%50] =7 e}
[46]. ol £ Aol Hg

100 4

80 -

60
40 -
20 -
o . . . ‘
Vt.C 1 2.5 5 10

Concentration {ma/mL)

DPPH radical scavenging
activity (%)

Fig. 3. Change of DPPH radical scavenging
activity of Chrysanthemum zawadskii
extract.
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3.2, #EX £ FE89 ¥ v,

3.2.1. Raw264. 7M1 X9 Tt AESY &4

TAx & FEEo| HAAMESQ Raw 264.74
w0 gt AT AEsd] WA FFS ela
7] f15te] Raw 2647420 FHx & FEES
iEHﬂE At & NR assays AT /‘E‘
d Ay 100ug/mLe] FEAZ 2.72%2]
AlZ=GE HAo, RE koA ot *ﬂ
go] Y] Fotth(Fig. 4). weEpA] 2 A
7545 THx = FE3°] Raw 264.74 2]

AESAHo] G AL SsgO, e
71(_01-] o}-Oﬂ]:]-

_.é_éL_!lﬂ

o2t b
o .

2

= =

If

T8 a0

25

&£ 80

L

= 70
60
50

Control 10 25 50 100

Concertration (ng/nL)

Fig. 4. Effects
extract on cell
cells.

of Chrysanthemum zawadskii
viability in RAW 264.7

3.2.2. Raw 264. 7N 2] Higt Nitric
oxide(NO) B4 A5 &

THAx £ FE°] At WY A8 4354
RS zdstE NO A4 Ao 92 vA]+=
Z] etotR 7] £Jste] 10, 25, 50, 100 wg/mLe]
FLE AHESte] EF il 2 LPSE At
% Raw 264.7HZ9] ANALTA A A ] o]
HHOJ@.‘ Zo| K9] nitrite  (NO?-)&}  nitrate

(NO*-)FH2 =4stgct. 2 A7 A3 Raw
26474 Z] LPSE Haste] NO AAL Solsf
A F7FEeH, 4% £ FEES FREE

Aeste] 4% Axr LPS Aol H|s) RE
FroA Hojdk NO A4 A&7 ZRl= %
o™ 10 ug/mL BZoA 38.8%2 A &=
gRlstAthFig. 5). A dFolA FEx £ &
2o] NO ke =r ozryozg 7HAA7|=
F2 Uetfidem[47], +ax9] AugdEH
&3 linarino] 95 8ol dotal 2y

of wraH48], E AFo|A X linarin®] NO Aj
% AAste] FES avE UEtS Aoz
1=y

_,_4 oXx, ot HU ot H.I-IN‘
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Conlul  LPS 10 25 50 100
LPS {+}
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Fig. 5. Inhibition of nitric oxide production in

RAW 2647 cell treated with
Chrysanthemum zawadskii extract.

3.3.1. BI6F104| 20 gt AlZ=4 &4
ohos w5 g dehd @4 AES BI6F10
Ao digh Az B FEEo] AX AYEEo

2= FF 0}0}57] ot FHHx £ S5
ES TR A3 T NR assays A5t
Z A

M AEES Ao 1 Ax, 1z Z
FEE 50 mg/mL =72 13% o|ste] #as
o] Ueton, 100 mg/mLolA 16.7% #AABS
It thFig. 6). wheta] 2 Age] Axtz
Az & FZEo| BIGFI0AZ] tjgt 32)5t A
ZEAo] gle AL FEIstaen, o AEE
Z8ystodct.

100
80
60
a0
20

o

Conrol 100

Relative cell viavility
(% of control)

Concentration {pg/mL)

Fig. 6. Effect of
extract on cell viability in B16F10 cells.

3.3.2. BI6F10A129] gt dephd sy

S
% ot FHdx £ FEE9] Had
J &= solsly] Y3l B16F104)=
H— Ae]ste] Wepd A4S FEskal
Z FEES FREE AYste] 4

Chrysanthemum — zawadskii

R LS

positive controlZ arbuting AHgste] @ahd A
I olef AAME wehd AR H|wslgth
= Ad A% 78z £ FE=2 10, 25 50,
100 mg/mL sZollA 11.81%, 13.2%, 15.6%,
2.51%2] oA anE Uehfgos, 7 2

2220 5% ozHoz wapd ARy o

A It Fg. 7). 99 Ane Ed=
@4 EAS] arbuinel Wl o1 248 v
Aol wst E4o] Aol gln Wehd A4

%01% e WA FREY AR
Bz B bsdel U9 e o AR

Relative metanin contents (%)
]
8

Control «-MSH 100 200 300 10 25 50 100
Arbutin (+)

Concentration (ng/mL}
Fig. 7. Inhibition of melanin synthesis in
B16F10 melanoma cells treated with

Chrysanthemum zawadskii extract.

4. 2 E

2 d7e 7EE & FE=0 788 EE
aAzAM] AT THsdE ERAsk] st At
st 283 mEAEe] Hiet =4, FAT A,
debd A oAl mAls e TSt
o FHEE 2 FEe2 F IEden F 29
HiolE FFES 10 mg/mL kel 124.48
mg/g, 236.39 mg/g?] =2 TFE UEhYle

L= 2oz DPPH radical A7Z}-g0]
SRl ‘I%E’r Holt h4itet &4d& gelstlnh
3 2; —?—%“4 o5 Ao EHOP =441
THIZESL} B16F10A|Zof tiste] /-2Jst
*ﬂEﬁ*ée Uetz] ¢b= AC2 Hof mE A
Zof| it Aol ERlENT. FEF FAE
grolstz] Y8 Raw 264.7H|Eol A LPSef| 23
fF2H NO AL fostA At e,
BI6F10M|Z] o-MSH 2 Wahd AL /=
g & depd A JAlsE S A Wt

==
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